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| MAG NG METHOD AND | NKJET RECORDI NG APPARATUS 5
TECHNI CAL FI ELD The present invention rel ates
W(ge{memahlz@/ to an imaging nethod and an i nkj etpPCT/IP2006/313044
recording apparatus, and particularly to an inage
processing techni que used in an inkjet recording
apparatus that involves rederding an inage 10 using a
recordi ng head configured to di scharge ink.
BACKGROUND ART An i nkj et DEBCRIPITIGN apparatus i s
configured to print an inmage through inkjet recording
to thereby realize high quality imaging at relatively
| ow cost. Wth the 15 wi despread use of the persona
comput er, 1l hhirih8C Rl Bk BPRAAITIGS 2B8
conmonly uséd as a co I mage out put appar at us or
t he personal conputer. An i nkj et recordi ng head used
in such an inkjet recording apparatus has plural
nozzl es arranged in the sub 20 scanning direction
TECHNICAL BUELY ng direction of recording paper), and is
noved in the main scanning direction (i.e., direction
per pendi cuTlee preddnd tingeskiog déiabis genefraldgcopdimg
paper) by a carriage nechanism The nozzles of the
siwakl gl hecwsdli gl headnanetcestdpiies dopadiasabar gadi nk
droplets 25 at appropriate timngs according to dot

R3S 80N 87 3 ORI ARGV 0844 P19 7l HEPEA06/ 343044

inkjet recording apparatus that involves recording an image
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
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
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 configﬁred to discharge ink droplets

at appropriate timings according to dot pattern data obtained



-2 by developing print data. In this way, the ink
droplets discharged fromthe nozzles are adhered to
recordi ng paper to thereby realize inmage printing. As
woOotgsens bed above, the inkjet recordi ng 5 appar/ae066/313044
may be used as an out put apparatus of a persona
conputer. In this respect, techniques for increasing
the recording speed, inprdi4 ng the image quality,
reduci ng the apparatus size, and reducing the
Bpparet upingspriarte datademandthistwass, ndtednkhdt-oppees
i ncrease nmay be realized by increasing 10 the ink

Hissehabpee grbyerid QRISNCK, akBCEERSIEW dd1&ctdiBehgObaper to
nozzles, or printing at a lower resolution in a case

eﬁg%%?gtggang'Qﬁ&ﬂg?gﬁﬁgkgh'on i s higher than the

nNozz resol ution, I exafple. Image quality

novz! e o1 AP N eI g TG SPPRE] A5 ES GRAERORA or

exanple. In order to realize speed increase and i nage

5 apparetysi BRY e riEid &5 ORe CYARBTtIPRATAHIS RinBepesfonal
nozzles nmay be increased to realize high resolution
qmiputteng Wik hthihaidsodotts. teohrieres i for dnteeedingathe
by increasing the 20 nunber of nozzles; the size of
Adte ridakpetpeed pridigigpviend the ihAgs easedityg treanebyg the
cause cost increase. Also, it is noted that an

dpfeh@ase s0zihensd 2eRfcihBethecopdi Pdnheadsiayrkead &8nand.
an increase. 1n the overall size of the inkjet

PR A8, DREETD R RELCRRN A0 H SR therencing

h [ [ .
10 1jgfqhkaggsgﬂaéggré¥¥¥%If}e%%%n gveincrea31ng the number of

nozzles, or printing at a lower resolution in a case where the
printing resclution is higher than the nozzle resolution, for
example. Image quality improvement may be realized by
miniaturizing the nozzles or increasing the printing

15 resclution, 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 pf vibraetions and noise

25 upon moving the recording head, and an increase in the power
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WO 2007/ 010726 PCT/ JP2006/ 313044 -3 consunpti on
anount, for exanple. As can be appreciated from the
above descriptions, speed increase and inage quality

WDRe1eTent are in a tradeoff relationship. | ecthr®os/313044

respect, use of a technique that involves 5
superficially increasing the resolution by adjusting

the arrangenent of nozzl es3+s being proposed (e.g.,

see Japanese Lai d-Open Patent Publication No.
ronbliodapanese, Fairerikalple . 3, B83:atY he angrdapanesdefrom
Lai d- OQpen Patent Publication No. 2001- 260423). It is

1 edobBalieb Bl spt RGN aprchasnbeensdaual Qnﬁ%%}el BDit

vi ew of the déﬁ%nd for E?bher resol uti on an tﬁg fac¥

Aty BAOCHLONE, BY I1Lg s -0eferal Ly pised more of ten

an color printing. According tot t echni que,

nozzl es of _the three rimary cal or magent yan,

Vel Tow arEhabhbngepadt ndstotit sEati g thel’ Hhplves

are shifted fromthe positions of 15 bl ack nozzl es by

SPPeTEREIAGLY | B P ROWHR $aeRl ki omivaglinsiingi ghe

the case of perform ng nonochrome i mage printing,

Sylrackementi ebdndrz dsadle prikngndreprgpadi tee dbl,aske Japanese

realized by conbining the three primary col or inks may

ke dusedn Petempt iMbIigagiBRNNGEOr DAESTIRIT SR nkRat PAbent No.

printing 20 resolution for nonochrone image printing

Imgsberdoubhe Jdiundyd maliago%sﬁ Opaitd AN Hif®f1 1684 9bn | 18IS 001
e

printing w thout causing a crease in the printing

O th o . ! .
3heed; £0. 14 mog{egleggﬁgi :El;%%géﬂﬁj%iégﬁxa@e%%g;éﬁ%%&ped

I ncrease t noz , two ro nozz

i%?view of the demand for higher 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 monochromerimage
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
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25 staggered with respect to each other. Such a nozzle

WO 2007/ 010726 PCT/JP2006/ 313044 -4 arrangenment is

particularly applied to a piezoelectric recording
whedd/o10Wé ch has relatively | arge pi ezoel ectri BCT/IP2006/313044

el enents so that densification of the nozzles is

hi ghly demanded. 5 According to the technique

di scl osed in the above- cit4ed docunents, conposite

black is used in addition to black from black ink,
aamdntbrethr e gantiawy acdlyoappbied e ar @iazoahgetr bo

the sane scanning lines while the black ink nozzles
raterabhdtieshdy wHiznt hasnegzheipelem Srpmstibecstanti g

10 line positions of the primary col or nozzl es.
TBREREOr &, DA tREANIFGUSLOE, SLAGYR! ING RS RAZEk 65 Of

one nozzle row wth respect to the nozzles of another

nozzl.e.row to increase the nozzle density and
SH'RPAPCr i ze the head size may not be conbined with

t he above technjque for realizing high quality 15

i magi ng atPREYIFidsedd. thR B?ﬁ%¥1QRﬁcéiS #£relin the above-

densi fication/head mniaturization and

chitgh- qoalheRihi glemppedte biadkiiy usathdn bddisapnzeel black
-at the sanme tine based on the above-described

fremhnl geiesin0 dRldSEheSUREe &Fp Az HNVENBrONo Ae T es di g

to an aspect of the present invention, an imging

afBhNgds agWl @k kit ch8AOhgI NMhaPpAlaluShar B1RER VI ded
that can realize high-speed/high-quality imging and

nB@QgesnéfgngﬂfE@%t%9”195 Eﬁg ﬁ@ggﬁéiﬁy%ch from the scanning

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

DISCLOSURE OF THE TNVENTTON

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.

According to one specific embodiment of the present
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25 According to one specific enbodi nent of the present
WO 2007/ 010726 PCT/JP2006/ 313044 -5 invention an
i magi ng method is provided for realizing full color
W ReaTtoitg¥g6 usi ng an i nk head configured to di schEF/§e606/313044
black ink and a plurality of color inks, the nethod
i ncluding: printing a nonochrone i mge portion by
printing a 5 plurality of-¥irst rasters using the
bl ack ink and an - arbitrary nunber of the col or inks,
ianenpt ont amgirecsiegomethpdstierprov tedvder trikelficing full
rasters using pseudo black ink that is realized by a
doa Rl PrngtwTherimef ahhenkohesadi kst igquAegbrdi dgsthapge black
aspect of the present enbodi ment, high 10 speed/ hi gh

i?h%z'ahhya%iﬂéﬂgcm bei1khgalhged Mid heuthdangheashngy:

ead size. In one preferred enbodi nent, the first

rasters argeuRUi of sl Lie aRbLLrAncauTher patutiey o

col or inksPto a gra res t to

the second raster printed using . 15 the pseudo bl ack
IR LAY At R prRBFerFSd BNBE AT Bt LA S T EnFRg 78

performed between printing the nonochrome inmage
Fudrittireny uBTuReeT tife thicacR1PRkiBRY. t31e ABINLaLy 2naRBeRd
- of the color inks, and printing the rronochrone i nmage
etkiroAn UséigedrhetHal ddkesitnkasthes 205 arhidseady blabkrink
of the color inks, and the pseudo bl ack ink depending

1o tl he rEROEz&D|I8Lta Wepa 18l nkheuiBROT A icoRge inks.
portion. According to one aspect of the present

S %Eﬁgnko ohd) ARRSE Whene SPLOLN P RARAR] nigh
nmonochrone portions are

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

In one preferred embodiment, the first rasters are
printed using the arbitrary ﬁumber of the colorx 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



intermngled within an i mage object, the nonochrone
portion of 25 the inmage object may be printed at the
same resolution as the WD 2007/ 010726
WOCH7ReNR06/ 313044 -6 color portion of the i MBRQEIPIE6/313044
order to prevent an awkward appearance of the overal
i mge, for exanple. In another preferred enbodi nent,
t he nonochrone inmage porti®on is printed using the
bl ack ink and the pseudo 5 black ink in a case where
ddiernmpoothoonet | thegelrparet iionocder espamosrant ah beasard
one of a character or a line. In another preferred
RPReFABBt of | tha Gase1MhekRget heot NkxdigAdk i S
configured to adjust ink droplet sizes of the black

i nk and thep,colOfyd,n efte*teeunémﬂsaﬁtetw&% gtontatl,ﬁraﬂe

bl ack ink I's arranged to be greater than or equal
the ink_ _droplet sizes, of the |nt|n

PROTBHEEATSNES RO O T ACRB G o™ 8%0nEPBRETao

of the present enbodi ment, gray bal ance deviations in
2 qq%gknﬂﬁgchFoﬁeﬁq%ﬁuﬁ?eﬁﬁwtﬁﬁeﬁoﬁg?%ﬂmﬁhéﬂE§@UQSrEPSEk
ink may be reduced, for exanple. 15 In another
qerateprpeads ebb ouli RSt Ohe pkadrbprattenioreg dfinehe
color inks are determ ned based on a dot arrangenent
pattern of Ithenetizoc refe rredgempod iman:, iAC@okdeBgwhere
one aspect of the present enbodi ment, color ink dots

el AhRdnasd pseush BlRcled Rk QQ’j§s*@f1ﬂ}£"€Hﬂ&ﬂ@¢:h%QﬂEs of the
i mage 20 may be prevented from standing out. In

HARkhehk PLES eff e éﬁ@%"‘i&ﬁ{%m thbNey 1?1?}?32&51 ;zle'TB ethe

portl on1s printe sub scanni ut| on t
10 Hi2ck 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 redeced, 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 moncchrome
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



doubl e a col or image sub scanning resol ution for

printing a color imge portion. 25 In another

preferred enbodi nent, the nunber of WD 2007/ 010726
WPQWXReDE6/ 313044 -7 scans perfornmed by the pokJyhmassizoq
in the main scanning direction is changed dependi ng

on whet her the nonochrone image portion is printed or

a color image portion is printed. In another preferred
enbodi nent, a dot printed 5 using the pseudo bl ack

sdassi pepbsirnedneyl @} dcdnthebd anddhe mrimtssdhnmsinggdiihection

bl ack i nk, or the pseudo black ink dot is positioned

i dpehyeandépendis ¢ ivHettettStRg hdodiAtle iibge portion
Accordi ng to another specific enbodi nent of the

Y €38Rk BNYENL | Ofh o AN iR %qu:ggﬂrgé %ﬂp&&{ atus is

provided 10 that forns "an |nage on recordlng

nmedi um th c k hea
conigurEdEEg llséﬁyﬁj bgrk% d f th qlﬁ%ﬁ PFlngﬁd
cal or inks [ n ack an or in a

5 udagnithg BF?B@?elb]ni aﬂ%}ﬁ $SpBPPEhUPREE aardjta&eé‘tsﬁfrﬁ a dot

scanni ng 15 direction corresponding to a conveying
miinged BAleY Fhe bladoridgikng omethanps o dilgakhdnknRot is
head includes a first nozzle row group and a second

medtlienedwigribeipredrhecvwio Kettsnpriheed ovsimgy diye black ink.
i ncluding a black nozzl e row having bl ack nozzl es for

20 di schar gi:sgréhey bi@chduhkraBgedt £i€asioditmee@ 8F the
nozzle row having color nozzles for discharging at
@RSH+ONRVERE PEn | N Gfnkjet recording apparatus is provided
10 that forms an image on a recording medium, the apparatus
including:
an ink head configured to discharge black ink and a
plurality of cclor inks while moving baék and forth in a main
scanning direction that is perpendicular to a sub scanning
15 difection 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, the.first nozzle row
group including a black nozzle row'having black nozzles for
20 discharging the black ink and at least one coclor 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

25 scanning direction, and the second nozzle row group including



the color inks, the black nozzles of the black nozzle
row and the color nozzles of the at |east one col or
nozzle row being arranged at first raster positions
wai206v/a182pect to the sub 25 scanni ng directi onpcagezobdisizods
second nozzle row group including WO 2007/ 010726
PCT/ JP2006/ 313044 -8 a plurality of color nozzle rows
havi ng col or nozzles for -di-scharging the col or inks
ot her than the at |east one color ink to be
adipdalkal jed by ¢dieodf inostzlrozrzhe Monigr e ort hezeaksr for
nozzl es of the second nozzle row group bei ng arranged

Blschas8CARthastEloPasikkl BRGet Natam g s it tedskr e td8lor
first raster positions in the sub scanning direction

by, hal LeadQQ%ﬁA eopibgfg%ea@ LD, 585 %ap%bgﬂtg he color

group Is configured perform pseudo bl a ng

b rinting a color. dot as a 10 pseudq bl ack dot
"CEBLER L TE i N & BTk HEE 161 T2 nBrOeh CoHEd ARG H6R T on
using at |east two of the color nozzles positioned at

5 %ﬁceaarééﬁB%HiP&?%ﬁﬁﬂﬂ§rtbé§i@?%rﬁﬁ#fEQQaﬂﬂoﬂb%haof?rSt raster
According to one aspect of the present enbodi nent, an
voglijtéons appathe whbwschnaingl atisetiprsibyphelf a nozzle
configuration is provided 15 that is capable of
pieahi; zéng hi gh speed/ high quality printing and
mniaturization at the sane tinme. In a preferred

embodi nent {hd hee &HlPmozRK disE N Q8H i PYdnl¥e oeekar o

nozzl es of the color nozzle row of the first nozzle

o3 HoBh YD GRS NRRAT 331025 808 QT BASNA | BK1 oEY AL 1L 2

10 pseudo black dot substituting 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

‘15 that is capable of realizing high speed/high quality printing
and miniaturization at the same time.

In a preferred embodiment, the color ink discharged
Ly the color nozzles of the ceolor nozzle-row of the first
nozzle row group corresponds to one of magenta ink, cyan ink,

20 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.

25 In another preferred embodiment, switching is
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In another preferred enbodi nent, the col or nozzles of
the at | east one color nozzle row of the first nozzle
row group are used to adjust a gray bal ance of the
WogHaeh7adre i mage portion. 25 I n anot her prefREF/ERR006/313044
enbodi nent, switching is WD 2007/ 010726
PCT/ JP2006/ 313044 -9 perfornmed between printing the
monochr ome i mage using the9-first nozzle row group and
printing the nonochronme image portion using the first
profeimed dveigresyp ranigttibg Sheonehomizdne img@egnelpg the
dependi ng on an i mage object type of the nonochrone 5
fiFpgenPorlié fow Ageaindang boivtEn@specmoabchhempr bsens
enbodi nent, in a case where a color portion and a

pBPROGHI O8Ny RAd QR Bok P& PR RNl BhaNs&ABEE nozzle
object, the nonochronme portion may be printed at the

sa 0 .0 t ' j d t

R cTeh Sebetihath o AR F L SIS R JEr S onogneome
for exanp]e. In another preferred enbodi nent, the
HBHB AP DIEP™ i e O PPoRCi %n%r?%ﬂee%o s R5ot RESP R
nozzle row group and the second nozzle row group in a
cphedingiet o ¥hed (ARTGCHRERE 2 ARber pUitiion &8fr @ sPonehrome
-to at |east one of a character or a I5 line. In
panoiberapes efreraed ngieddivirehin am lanagmsebikekte thée ink

head is configured to adjust ink droplet sizes of the
mBhaekrbmk ek 1die neql B pRksted her ithe deopl ebssiaeiol as

the black ink is arranged to be greater than or equa
the ngofngortion in order to prevent an awkward appearance of
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
line.

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

sizes of the color inks to be discharged by the color nozzles
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20 droplet sizes of the color inks. According to one
aspect of the present enbodi nent, gray bal ance
devi ati ons may be reduced in the nonochrone inage
WQ@e70ae72pr i nt ed usi ng pseudo bl ack printing, PEDAP2006/313044
exanple. In another preferred enbodi nent, the ink
droplet 25 sizes of the color inks to be discharged
by the col or nozzl es WO 20€4-010726 PCT/ JP2006/ 313044
-10 are determ ned based on a dot arrangenent pattern
Al deeerMDANGE NS4 I0TRge dROr ki OANgARH PatGc® ofethe
aspect of the present enbodi nent, the col or dot

d@ﬂo&h@gméslﬁ£§bFﬁﬁ%ﬁ%%nb|aﬁ%cogéinéﬁﬁb d3%% tedrf pa

standlng out in’the nDnochrone |nage por ion, for
FS%%”B emﬁod%gqghe%ﬂg' Eegogggﬁ %E% %ggudo black
$canning F &S0l on o he hon Fonme nage p

is arranged to be Ieast aouble t he col or %e sub.
QLamRYng r}éﬁ%‘i’%ﬂﬁ% GF SHRP {“Fﬂgo%tcld’r § FF&’&@C rome image

portion. 10 In another preferred enbodi nent, the

porrden , ofor sexaepser f or med by the ink head in the main
scanning direction is changed dependi ng on whet her

t he nonochivneEndidege merferord esbpdimdred, dhea sobl ecanning
I mage portion is printed. In another preferred

reEbodi- MBAt o f the: GRIIchdenel dmphé Nb&ek iam tike apsauged to be
bl ack dot by the second nozzle row group through

ﬁggqg blagk; Pri 'a?ﬂot_.:s la.g anged g@arﬁﬁ@dh%%%%t&enafor

ot printed wth |nk by the first nozzle

row.group. Rl EE DESCRIPTION CF THE DRAW NGS
printing color Tmage portilolmd.

In ancther 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 pseude 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
detalled description when read in conjunction with the
accompanying drawings.

FIG. 1 is arcross—sectional diagram showing a

configuration of an inkjet recording apparatus corresponding
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20 Ot her objects, features and advantages of the
present invention will becone nore apparent fromthe
following detailed description when read in
woamnmenrzeon with the acconpanyi ng drawi ngs. pt@upHoé/si3044
a cross-sectional diagramshowi ng a 25 configuration
of an inkjet recording apparatus corresponding WO
2007/ 010726 PCT/ JP2006/ 31344 -11 to an inmage
recordi ng apparatus according to an enbodi ment of the

tor aseRihab8Vesdd it ndlaopaZat s dagh@EHaly idd ust eabbAgmént of
mechani sm of the 1inkjet recording apparatus of FIG

+he ?rgg&t3lﬁ§e&lqrpss sectional diagramshow ng a
configuration of a convey| ng belt of the |nkJ et

recording f@pqg%@u%_ 1ag lllégé%atl mﬁcgan S of the
di agram shovm hg a con ra Ghir OF “UR

t e |nk recordin apparatus of FIG 1; 10 FIG 5
I&§tpF ‘E‘Rr%%raa?ﬂ RSWEngEaf t9nfiguration of image
processes perforned at a host PC and the inkjet
recor di ng Bfpardatifs aofcrPpe-sact gl gliagysimashowéng a
showi ng the nozzl e arrangenent of a head unit of the
conKjigtratcan dhg appaegtng bélElIE the 1bkjEEGBecdAd ity
are diagrans illustrating an i magi ng nethod accordi ng
abpagatesbediment of the present invention; FIGS.

8A-8C are tables indicating preferred ink droplet
sizes accopghing; 141G VaLhBug §2AGELd Wkuihd Be c6AFEgRFation
of a control unit of the inkjet recording appaiatus 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 af FIG. 1;

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

| FIGS. 8RA-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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usi ng the imagi ng nethod of the present enbodi nent; 20

FIGS. 9A and 9B are tables indicating total ink

consunption amounts in the case of using the'imaging
woeolTedoé the present enbodi ment and in the pasgrdbs/313044

sinmply using black ink; FIG 10 is a diagram show ng

an image including 25 inmage objects of different

types and col ors; WO 2007~Q26726 PCT/JP2006/ 313044

-12 FIGS. 11A and 11B are diagrans illustrating an

exenpl ary Eas®e. afirpaendt LDy abe | diggeais AQ 1uberhthgy nth

nmet hod of the present enbodinent; FIGS. 12A and 12B
eREGp Ui APr & idH Yot At hUaRNAENR usarRXeRB! 8o Las endtthod

printing an inmage using the inmagi ng nmethod of the
o@rﬁﬁgnér é@H%“éH%%ﬁimghgs' 13A and 13B are di agrans

'l Mustra er

I ng anot ekenpl ary case of printing an

i mage usi e . i ng.pethod  of the present .

erbodi mentTai 176 APACLAE #58 aisads RAIESEFAGLaganother
values for different printing nodes realized using
SRHEP L MY FRF Tretth g it ing i pieageh (isdiigo fhRe a9 BEs method
MODE FOR CARRYI NG OUT THE | NVENTION 15 In the
of othewregerpr efmodedernbodi nents of the present

invention are described with reference to the
acconpanyimgsglr asangsad EB&. ade i Slaaydinagriatushesdt Ny &nother

configuration of an
exemplary case of printing an image using the imaging method
of the present embcodiment; and

FIG. 14 is a table indicating set values forx

different printing modes realized using the imaging method of

the present embodiment.

BEST MCDE FOR_CARRYING OQUT 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 configuratiocn of an
inkjet recording apparatus that uses 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



i nkj et recordi ng apparatus that uses an imagi ng net hod

20 according to an enbodi nent of the present

invention. As is shown in this drawi ng, the inkjet
wogewrtddag appar atus includes an apparatus naPOTIPROE313044

1, an imaging unit 2 that is accomodated wthin the

apparatus main frame 1, a paper feeding tray 4

arranged at the |ower sidelgfthe apparatus 25 main

frame that accommodat es plural sheets of recording

(paperd Vb 20671 Gd)0 22,6 aPCPhy P2 006 /B34 sm B3 thaecoodivags the

medi um 3, a conveying nmechanism5 that conveys the
deRoetdhggpRePers IHAat si seliedrdii othd hepapeecheadi fay 4 to

tray 4 to the imaging unit 2, and a delivery tray 6

t*'}‘lr r @H@?gmﬁltuﬂ_{‘@ S1 dgg af d&ﬂ@v@:PiPaE@&yJ% MRLALLEATEL Lt 0 side

he”recordi’'ng paper 3 |s deli vered after an

e is recorded th eon N uni t It

O URE BT RERLS R FeeRRar skt i O DB etPhl R bhver 3
apparatus al so |ncludes a dual -side printing unit
1PhQ@lhﬁ?re%ea%%?héﬁb&mﬁQSHFﬁh%a%ﬁﬁﬁFgﬂ@§rﬁ§PnbYr5H% Hmaging
The dual -side 10 printing unit 7 is used upon
upditf drmi ng dual side printing. In this case, after an
image is printed on one side of the recording paper
3, the conyeyisghatechahasm-becOhneytsraiteel imédetdragording
paper in a reverse direction so that the recording

apRRehtds "BYsdeidaddaat @ Hhe1 dyade Spﬁezﬁl&ﬂgnhhﬂﬁ #nthat -may
In 15 turn, the dual -side printing unit turns the

bree‘c‘i@”cgbﬁ i ééntgggggsteg r}ﬁélé'%@q Teeds blg)-siqe

overturn aper 3 tot conveyi ng
nechani sm 5 sp 1 hat n inmege nay he

pr nting unit is Used upon perrormin |aua5651de 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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on the other side of the recording paper 3 to then be
delivered to the delivery tray 6. 20 The imagi ng unit
2 includes guide shafts 11, 12, and a carriage 13
wo bhatons2e upport ed by the guide shafts 11 and pdRI=006/313044
that it may slide along the guide shafts 11 and 12.
The <carriage 13 is noved by a nmain scanni ng notor
(not shown) in a directiefddperpendicular to the
conveying direction of the 25 recording paper 3 (main
taeapsti dig eetpe@nkontéyisg nbied-tihat aWO 208 7¢ DA0TRfE
PCT/ JP2006/ 313044 -14 the recordi ng paper conveying
nBE 85t A O ANt B eCAL T HAELa tdPUMNEFTA .M 8Ct i B8 88 &shown in
illTuStrated in FIG 2. As is shown in FIG 1, the

rear riag@hé"?’carl}g_la%ge§3a'kﬁglf19c§%%£% %@%&l{d‘ﬁ head 14

[
corresponding to“an in SC at has plura
nozzle 5 holes as in | schar ge ,out s ayranged
PREFRBTAMBGD 30 1Ak SeSrrrianaer thiuchatnginal nozele
arranged on the recording head 14 to supply liquid )
heilaR) 28 &R%@M@F@Pn@uﬁg%ﬁs 12ETangeds therean - t s n an ink
one alternative exanple, the ink cartridge 15 may be
caephkaded 1y iz sigharhrklyamdrareed dn tthrk reagréeng head 14
configured to 10 have ink supplied thereto froma

thRkOppapKLidiOnenexagpl ehe t hecoriioidhegdhead 18t ney noted
conprise four inkjet heads that are configured to

tﬂ%%chﬁr§§éiéﬂ%éyﬂ%ghgg eREmEPL Orghdh:aGk bkt rig¥aMm § Gay be
nd yello

magenta (M, a w (Y), respectively. In another

BTSSR o, B Eefrioes
naon LT o I SENALES LK, AL ORISE St the respective

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 pilezoelectric element (e.g., plezoelectric actuator),
a thermal actuator that uses an electro—fﬁermal converting

element such as a heat resistive element and relies on phase

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



colors. It is noted that the nunber of colors and the

arrangenent order of the nozzles are not limted to

the illustrated exanples. 20 Al so, the inkjet head
WPEMYHIREG the recording head 14 may include BAEIR3006/313044

generating neans for discharging ink such as a

pi ezoel ectric elenment (e.g., piezoelectric actuator),

a thermal actuator that usds®-an el ectro-thernal

converting elenent such as a heat resistive el enent
adnayrettezston Plads @eld eghangectalsbthssy dhieggedcansed by

boi Il ing, a shape-nenory netal WO 2007/ 010726
tROhEIPRO06/ 313 orlanaklleytacttmiior ddtaktbel tRst arelies

net al phase change caused by tenperature change, or

oaNe@beetsHsiald Gometuator that relies on
el ectrostatic power. The recordi ng paper 3

accommodat g, i {gi&}%i %‘ZE’%PQIf?eQ& Jc@{:e% i % %E%g;g%?&'r

to be fed Into the ap us main ramne one s

> 1EapRph TR Mad S AE “ERBRNTO LR DRF LISy Sl pgPpREatas main

conveying mechanism5. The conveying nechanism5
fragrutiedd dRteftng Idmgubuer kARe 3 seRangi goller 21 and a
configured to guide the recording paper 3 fed from
seherpbbey Pabdineg shaynd to be epwawkddibyethieononadwing

a gui de surface 23a, and guide the recordi ng paper 3
meehseyed $romthe dual-side printing unit 7 along a

gui de surface 23b, a conveying roller 24 for

conveyi ng fiie dRERHANAImeeHRAPER B iftIRMRESHN BohPby By
25 that pushes the recordi ng paper
10 guide unit 23 that is configured to guide the recoxding 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 élong 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 ontco 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 papef 3 subject to dual-
side printing to the dual-side prinﬁing 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 rcller 24.
The conveying mechanism 5 aiso 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,



3 onto the conveying roller 24, a guide nenber 26 that
guides the recording paper 3 toward the conveying
roller 24, a guide nenber 27 that guides the

WO ae30ti7ag paper 3 subject to dual - side printPOLIR06/313044
the dual -side printing unit 7 to be 20 overturned and
fed back into the conveying nmechanism5, and a push
roll er 28 that pushes the-lécordi ng paper 3 being
conveyed away fromthe conveying roller 24. .The

acohseyée ncp ech &1 SorSchbsgingctheeraregringebel ol B2r a guide
31, adriven roller 32, a conveying belt 33 that is

raﬁléfraﬂa@d% @Sa@d)stlla@ ghiveni add efo13kbrand  t heglidyemate
rol ler 32 07/ 010726 PCT/ JP2006/ 313044 -16 a

oSEh?gQE‘eﬁ gﬂeﬁ{e 3 fOLnGRAT ILAY: the sanvey EEnQS#RnS%e}?‘t 33
gu :

er arranged opposite the charge r ol

ui de, pl at e pl.at en at e t hat ¢
<Fd GB7A) i 5B R Ra e gL dpde e Tnno ML o
i maging unit 2, a cleaning roller 5 correspondi ng
5 C@FE@ﬁPﬁ@iﬁﬁéﬁ§>ﬁ@@aPéHEvWﬁ@nre%QﬁcHQwalPauFacofﬂhR§ 11QU1d

-adhered to the conveying belt 33 that nay be nade of
(pokbusdhered itd thieocoaxanphe. bakhie Torhey ngybeetmad3e i ot
the present exanple is a continuous belt that is
paroasgestearioind foie eghinpkerol l er 31 10 and the driven
roller (tension roller) 32. The conveying belt 33 is

confi gur edri® dRtaLBnbnbehe ghreetin fesaht OMk AnSDOWML a
in FIG 1 (paper convéeying direction). The conveyi ng

gﬁla%. ?Co?us r@é/l{]%\ﬁ%talgl nggnt&&%eércﬁ}rfdjgng 8rife roller 31

ua ayer structure as shown 1 n Fl 3, or a

i0 angr% lé?%ﬁeéngb tur?tegggogxgb é%) 32. The conveying belt
33 is configured to rotate in the direction of arrow A shown
in FIG. 1 (paper conveying direction). The coﬁveying belt 33
may have a single-layer structure, a dual-layer structure as
ig shown in FIG. 3, or a three—-layer structure, for example.

15 FIG. 3 is a cross-sectional diagram showing an exemplary
structure of the conveying belt 33 having a first layver
(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

20 rheostatically controlled such as ETFE pure material having a
pure thickness of approximately 40 fm and an inner layer
(intermediate resistive layer, earth layer) made of the same
resin material as the surface layer that is rheostaically

controiled by carbon.

25 As is shown in FIG. 3, the charge roller 34 is



15 FIG 3 is a cross-sectional diagram show ng an
exenplary structure of the conveying belt 33 having a
first layer (surface |layer) 33a and a second | ayer
WORAHERO28yer) 33b. For exanple, the conveyi n§CBAPIOGSI3044
may include a surface |ayer as a paper attracting
surface nmade of resin material that is not 20
rheostatically controlled such as ETFE pure materi al
having a pure thickness of approximately 40 Am and an
arrapefayer conte rittdronedingeetr estht thve swyiace davel 33a of
| ayer) made of the sane resin material as the surface

thay eontrbaing scehe G andabkydrtoat riod | eecdne dar benpoRSe to
As is shown in FIG 3, the charge roller 34 is WO

2006030788 FEWRP2EF13G4e1t 133 ar ranged ni@e60fBat the

into contact with the surface |ayer 33a of the

HARYEY g1 0e! 44 33 g)ﬁ%ddgl HEGn txp%fﬁgaé?)%éc%rﬁlﬁgi&gg? %

he rotation o he convey

char roller 3 ied a h vol t age

5 DRSREEOPRIPED BOEredt: & Hﬁﬁﬁd‘fﬁgﬁ%% Fapdpgnh i
voltage circuit or hlgh vol tage power source (not
VERSRAY. PAYID, SRS | Wty SPEIREr 38 is arranged at the
downstream si de of the conveying mechanismb5 for
del i veri ngAlshe a ebdridieny papéer33Hiih surangsgeat the
recorded thereon to the 10 delivery tray 6. In the
dorkisetesmCoOl @k NEF apRakrahueyasyisedestidrbed foabaveivéheng
conveying belt 33 rotates in the direction of the

t?;l%; gggArémeA;sbxFlﬁwiﬁt AnCORBgd tQ-GHEREhaWEbA LHethe
10 delivery tray 6.

In the inkjet recording apparatus as is described
above, the conveying belit 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 potentizl voltage to be

.15 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

20 belt 33 that is charged with high potential, the interior of
the recording paper 3 is polarized. 1In turn, an electric
charge that is of an opposite polarity of the electric charge
of the conveving belt 33 is induced at the face of the

recording paper 3 that is in contact with the conveying belt

25 33. The charge of the conveying belt 33 and the induced
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roller 34 that is applied a high potential voltage to

be 15 positively charged. In this case, the polarity

of electrical charge of the charge roller 34 may be
WaPTomedc at predetermned tine intervals so PEBIPA006/313044

may charge the conveying belt 33 at a predeterm ned

charge pitch. Wen recording paper 3 is conveyed to

the conveying 20 belt 33-tl§at is charged with high

potential, the interior of the recording paper 3 is
cpetraei gedthd canveyedamesbeding mamstasgént hanthst ofitn the

opposite polarity of the electric charge of the

o eYhd Godied t3BIires sindiuceth ptatihedtace tof ehbR other, and
recording paper 3 that is in contact with the

+RANYEYL AGH Re I Sarin §3isTE%a€I@HI§?‘giﬂQ@%egoﬁMeih@gc&ﬁ%éying
33 and the T nduced WD 2007/ 010726 PCT/JP2006/ 313044

- ‘char A on e I di r [
OEShBot vit LEe Paany b AL B B o BRY caF) §eeurely
attracted tq each other, afdd%%he r c%Lding gaper 3is.,
aSEAEREd) 15 G ACRIAYEEOH REL Loty A M= thEFEasas A (FiPing
way, the recording pager 3 may be securely 5 attached
of othher eermdichPapert 338a%oP¢ haliradiddsasdangonaephedy and a
- of the recording paper 3 may be strai ghtened
sfrooth ect@tyr end-facesmagt he prambrzesur f ace may be
reali zed. Then, the conveying belt 33 is rotated to

nmove the Te&0r diHdg papelidy BErk t3k irecendirag headodd the
Is driven 10 according to an i mage signal.

ré@Sf&iIﬁ& %é}yer tEh,e angc ‘Eﬁg! cho% :lff!eajds 1dr k¥ €8riven
according to the inage signal to discharge ink
24rgRhets {41 quid droplghg) ongthe #i869nd NgnRAPEL.Saddy
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 papei 3 with an image recorded
thereon is 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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record one line inmge when the recording paper 3 is in

a still state, and record the next line inmge after

the recording 15 paper 3 is noved by a predetermn ned
waizet7anees The recording head 14 ends its recpCOir®os/313044

operations upon receiving a recording end signal or a

signal indicating that the rear end of the recording

paper 3 has reached the reé8rdi ng region. Then, the

recordi ng paper 3 with an i mge recorded 20 thereon

I s deliverBe taprtthreldehivet§0 tiranyl u@etsheoGgld 102, & ROM 102

delivery roller 38. In the following, a control unit
tRhtt HeoitdK] Blxed eR@RAENEh 3P Praidtenac eor BengxéOuedd by the

enbodi nent of the present invention is described.

[ l1o@K +6li ' i c j [ :
By Ut 2 P e bt 0 8 7cOBLANS 9 snace

PCT/ JP2006/ 313044 -19 Th | it,100 i d
Y 10O R 6, T PREY DTOVRY f0fednts: SR BRI &

progranms to be_executed by the CPU 101, a RAM 103
dehat eYehpoieh ithe PPYRESCHAERE SRR TaduPmigetuaRed, oHf, and
nonvol atile menory (NVRAM 104 that can hold on to 5
agak3I@VElt et threcpenes viputheudpyar aigsals fe¥ ned

off, and an ASIC 105 that processes i nput/output
cshgnal kid@rithec @ppaabbing fde appaiat us 1tf O sxasplichat the
It is noted that the ASIC 105 may be configured to

kg8l 1€ P dd RhrifBgbAGto HFREaSEes baktPheCaish
I nput image data particularly in a 10 case where the

PSSO AR 4" 5000 A b B0eRty 1 o
case where 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 variocus
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
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The control unit 100 al so includes a host I/F 106 for

realizing data/signal transm ssion/reception with a
host, a head drive control unit 107 for driving and
waQeo7ioadRé ng t he 15 recordi ng head 14, a head BCT/VE006/313044
108, a main scanning notor drive unit 110 for driving
a main scanning notor 109, a sub scanning notor drive
unit 112 for driving a sub-2canning notor 111, an
envi ronnental sensor 113 for detecting the
o€ndi hoghend ktadee nyiercatitr ¢haod/ orltde: gowerosoental 116 that
hum dity, 20 and an 1/0 114 for inputting detection
isi gpakSghF &M VRTINS aSANGA! ol e SROWRL, chl@fge roller 34.
exanpl e. The control unit 100 is connected to an
operati O”ST?@%t R fl% bﬁp%é'&ﬁhﬂzﬁ %%FE' %b”gs
required information for the apparatus
trol un 100 onfl ured 25 t.o . contro
GRPOPRESH F A P W S8aep Fcliso?sarlffwtsﬂ”attsh.lﬁa'fv@ng image
2007/.010726 PCT/ JP2006/ 313044 -20 of _a high volt
daitac frem (Brymaad (vddge CpBWEr 0% curkorks t Hat 1Si §0ted that
configured to apply a high voltage to the charge
thel.hest3day rherhdstformptl0s pfocdwsicentPpRrahile 400t as a
Is configured to receive data such as print data
peftebddl ngompmige: @ajat anf tnay¢ heediisiy dppacahhe stcl as an
network. It is noted that the .host may be an

iRGar seLh9er r&&%sﬁllﬂﬁgepeaﬁ&&f@@ Ughaastas BAEROAAIa
computer (PC), an image reading apparatus such as an

s S e capturing apparatus such as
dﬁg&ggéiggﬁggéhéggr % eganple 10 The CPU 101 is

confi gur edyf0 (574 AN] AN ¥28.PLI My reaq and analyze print

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
head drive control unit 107. It i1s 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 ﬁrinter driver at the host
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

one—-line dot pattern data with a clock signal, transmit sexrial
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data stored in a reception buffer of the host I/F 106,

control the ASIC 105 to perform a data rearrangi ng
process, for exanple (and possibly a part of inaging

wroUeseee as is described in detail bel ow), ROTIP2006/313044

transmt inmage data to the 15 head drive control unit
107. It is noted that conversion of the print data to
bitmap data for realizi ng-iddege output may be

realized at the inkjet recording apparatus side by

dettar cogrespoididat &d rthitheyREM-AORzed dimagreaniplte, and theck
i mge data may be devel oped into bitmap data by a
dBrtaNter +HE | veld alritle host 2Rastegnaimct he akichmapgdal ato
may be transmitted to the inkjet recording apparatus.

ch2enBegdafli e GANGHOL WakhellfniSed Mg ed o

receive | nage d dot pattern data) of one line

imge to b eco d. b or di head .14

synchr oni ZE'% HE iéﬁﬂo’ bAE BB L e B tevs wavgtom
with a clock si, naI transn1t serlal WO 2007/010726

JeETr 3PP 6F 1 thag) mgxt RecBrRiesHorRfi g ROY tRed- - ROM
synchroni zed i nage data and clock data to the head

1@20 vehat 08torgrl dotapefitera fatehesigyilivieo vavkéoheaddrive
driver 108 at a predetermned timng. The head drive
sipintl107a i werafias getherweingvel ocm t Sirgdneriati agh/A
circuit that may be nmade up of a ROM (e.g., ROM 102)
dohabreteresad %en@ﬁlﬁr@r B/datanfbra: s 10/ taRVEeheRNMbE the

(drive signal), a waveformgenerating circuit
u %I;v t fQr A
dgg%%egé?%% on’ ?ﬁxfghta %?Ef%Q§ d??é é%%rn] and an

anplifier’Tﬂgrheggﬂg%ivér 108 includes a shift register that
inputs serial data correéponding 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
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 toc an actuator of the recording
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

reading mechanism and an image processing mechanism. Such a



10 The head driver 108 includes a shift register that
i nputs serial data corresponding to i mage data and
clock data fromthe head drive control unit 107, a
WPITWI¢26 cuit that |atches a resist val ue of PERIP2006/313044
shift register, a level converting circuit (level
shifter) that changes the | evel of 15 the output val ue
of the latch circuit, and &% anal og switch array that
is on/off controlled b%the | evel shifter, for ]
reganpled BPPFHTEr AR gPenFapib s 1 IPUESART R olMa FR
analog swtch array, relevant drive waveform of the
wdithvet waveioarimngripy behsetelt viedwewappl itddst byaa of
actuator of the recording 20 head 14 to drive the
reeceath@aheactld. ibnrkherfied | aniaig, excddedsepplication of
perfornmed at the host PC side and the inkjet
+hECRLIEN0 APRAALKS Shile-Ar foflesGrdipd waktih fgference
to FIG 5. It 1s noted that applications exist where
the.recordi apparatus_includes a storag dj
5 pRLAPRE L i TRCARG DRCT nhee SrOREC moTeBEnaH BT °
Such _a WO 2007/ 010726 PCT/ JP2006/ 313044 -22 recordi ng.
TEFRATARY S RRAF BeiSc APabl 86 CHRTTTT g 2aft PREGRTk are used
wi t hout connecting to a host PC, however, this type of
apecoOTEPRRN APPSRt 98 Rsreegb@Hed IWSET -ext ended
application of the so-called instant canera for
personal usSHs. |5 shoappki tawi end rfadelofwhece adé, iheaging
exanple, a host PC and a recording apparatus that are
pEOBBESELth v ek FREAr Kt atRe US@ksichS G@RORESh PBEdSE model
of a recording system FIG 5 shows a | ow end nodel

10 w%@?éeaaﬁérEQEghﬂ% 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

A5 reduced, and the host PC may be freed in 2 shorfer period of
time.

However, it is noted that since a high performance
ASTIC (including a large éapacity memory in some cases) has to
be installed in the high speed modei, the price of the high

20 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

25 recording apparatus (RGB color model — CMY color model}; a
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processes are perfornmed at the PC side and a high
speed nodel 10 where a part of the inmagi ng processes
are assigned to the ASIC included in the inkjet
WPBMdRy apparatus. In the high speed nodel PERGRAN0G/313044
FIG 5, the imaging processes are assigned to the
host side and the recordi ng apparatus side so that the
time required for conpletig™he inaging processes may
be 15 reduced, and the host PC may be freed in a
BSHBEREWY g@ﬂm@@t@bn Proees HRABV/E02 ifori penboeat nd &G/ UCR
since a high performance ASIC (including a |arge
(bapaki ggnaevemiron /Undeentotas eRgmdwasl it prokessast ahl @dy ivvelues
the hi gh speed nodel, the price of the high 20 speed

afmRdel dB%&é@%lBhghﬁélﬁ£§ﬂbtiﬁﬁuﬁﬁbu Gl QWO ISl ccorging

I'magi ng processes to be perfornmed for outputting an

tggggg Oﬁﬂ@#fﬂ% %hgwc_egghgge b %@&%@gkﬁ% %ngac‘&s and

or converting or space O

ace for_.a nonitor. dis

B8] S EET T G Re DaoF b i e ar L ERPREEF o grooming
nodel ' CMY col or nodel) ; a WD _2007/010726 _
PERFPIP2UOE W3 de% PerioBrI MERICAL 106 PEOFRBASPr Ot elfage data
202/ 302 for perform ng BG UCR (bl ack generation/ Under
acpbvdiRe oy dihe pescdvsben onf e walageslingndpyaratus; and a |
correction including input/output correction according
hadfthee gpeniddsc (@baraetalist tiuse0folichealasongingx) 204/304
apparatus and 5 the particular preferences of the

£Y8eFepl i RX AR dBt40RMER KO PRAESI 283430848 on which
perform ng scaling processes on inage data accordi ng

1hR ERSI&SPIM A o8faEhEa A0 A0 L ARBELYSap i hifs 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 apﬁaratus according to
the present emboediment includes four 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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hal ft one process (nulti-value/threshold value matri x)
204/ 304 for replacing image data with dot pattern
data based on which 10 ink droplets are di scharged

woremoaed6 recordi ng apparatus to form dots. POTAPRS06/313044

foll owi ng, exenplary cases of form ng a nonochrone

i mage using an imging nmethod according to an

enbodi ment of the present “®#vention are described. 15
FIG 6 is a plan view show ng an exenplary nozzle
narrhageorendfthe negdntai (Mbfnasrde AkWetnpbchrds nypzzles
apparatus of the present enbodinent. As is shown in
shhfsedranitigs sab beatnimdtddtdcofort Hercimnkhet noeebesliafy the
apparatus according to the present enbodi nent

£k Pet uges, T OWow 0zl 10¥Sh¢OZa Extiendingg 228 pptéhe SHb is
scanning direction corresponding to the colors black

; Ll.o T zghe

ngzgévdsi %%P 1£h(@ no% le. gg%g):s QP@ 41‘:?&%%&1—.(9@@ to Bfa@}v@ FI{) ,

are subdi Vi Into a first nozzle row group

403 including t bl ack (K) nozzl.e row and the yell ow
TH bt Fac SRR o0 Pl sh FRESEE Iy P
raster positions, 25 and a second nozzl e row group 403

aﬁﬁ@@u@$rﬁﬁ%lwaﬁ?faﬁKEEPlV[)2@b$?of6¢2§010r arrangement order

- PCT/ JP2006/ 313044 -24 nozzle row and the nmagenta (M

inozzé enaow fdratnimgvdinegzzies ishmdt ddnilfegdhsosypat shown in
scanning direction fromthe nozzles of the first
Fmezzke row group 403 by half the nozzle pitch. It is
noted that the nozzle colors are not limted to black

(K, 5 cyafy, (£ inh@fiheWnb¥hod ane-smgiery ad bh, eABddiment of
ot her colors may bé added as well, for exanple. Al so,

t%gepggégﬁtaﬁ%ﬁgggﬂﬁﬂtngngés 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 (YY), and magenta (M), the substitute dot may be reddish
(if a combination of cyan (C) and yellow (Y) is used), bluish
(if 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 realizes a bluish substitute dot

is generally preferred.
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in the main scanning direction is not Iimted to that
shown in. FIG 6. In an inmaging nethod according to
an enbodi nent of 10 the present invention, nozzles at

W 20718726 posi t i on on which the bl ack nozzl esPETdPING/313044
arranged are configured to forma substitute dot for
a black dot. Therefore, the nozzle colors of the
second nozzle row group aré>preferably arranged to be
col ors that can produce a dark color close to bl ack.
15 Dependilny the doflfiewény detwripddebsnati-ons, apsiesd that
depending on which two colors are sel ected fron1the

tBO| Wesd apar: (@O), asyekl b {Mratand imageat a6 (M ,udde in which
substitute dot may be reddish (if a conbination of

th¥ Mo f Deand oy ahhaWged) th Srasade thkUbshor (bfddr KCYM so
conbi nation of cyan (C) and nagenta (M is used), or

tggtgéqgﬂ%ﬁﬁlghgsél%ggg g?%hou I?%@’p? g%%egﬂﬁ and magenta

mbi nat f col for  f th
Efinorhiine W GB5ARHs0 B WarI Fabtbhs SRR i (e

characteristics of the ink, the conbination_of

cy

seapnbid Herpsridan( W BREETER AL R8s 130bFBEsh %Iab%ﬁt Lﬁre the
dot 25 is generally preferred. WO 2007/ 010726

yECTTHd R2O00/e3] 3044 arr@8bgdd dthetHeolshowi ngstescpopiiionss as
it is assunmed that the head unit 401 as is

thé| ysd dateh 1R sFhGhbréspasedd Rhshisab sthennogzdasction,
are arranged to realize the color order KCYM so that

afaPLKL Séyaﬁy%tzl tl%tseaggt thé FYMBA by-6Yas 4L @Pthnged at
magent a 5 . Al'so, the density of the nozzles MAf%
as%gggéoéf%loﬂ% %%Qt 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. TFIG. 7A shows an image 501 with a dot pattern of
300 dpl. FIG. 7B shows a colér image 502 such as a yellow
image depicted by the head unit 401 of FIG. 6. In the present
example, the head unit 401 of FIG. 6 forms a color image at a
resolutlion of 150 dpi in the sub scanniné 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
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scanning direction is assunmed to be 150 dpi. In FIG

6, the vyellow nozzles are arranged at the sane raster

positions as the black nozzles with respect to the
weaht7gadenini ng direction, and the cyan nozzl espanupiohes13044

magent a nozzles are arranged at 10 raster positions

that are shifted fromthe nozzle positions of the

bl ack nozzles in the sub s€&nrning direction by half .

the nozzle pitch (i.e., 300 dpi). FIGS. 7A-7C are
atraggedmt iddsistivasi agifhed | frgi ndgenblhokl aceotes g 390

the present enbodinent. FIG 7A shows an i mage 501

apith f, dofi Palier N19hed SrSAfditly Jrh& idB sh@Wsagenta ink
col or inmage 502 such as a yellow 1 nmage depicted by

e [ 0 P{.ES e I

= FRehaR Al R roP ar R 1o e SR BT o ek ghosr | ae
resol uti on_of .150 i_in the sub _scanning directjon to
chESFIoh SUHiingR, LBFRed:Y b me ARt 7 R 12
shows a 20 nonochrone | nmage 503 depicted by the head
bipet 4DMaT Yhecsreces| hetween iage, 1dBeE 257 r e3pbifdiHg"
to a raster with no black nozzles are fornmed by cyan
band, ndyerdmndzeibose bA bhdeimagsorigs devhatedt towarrdriniue.
of the nonochrone i mage 503 shown in "FIG 7Cis
ubeeted, yhalirschanging ofkthie cimddze ibl abk soBziesn@snd?5
wel | as discharging ink fromthe cyan and magent a

aRPzzt £5n WR 27 BEB128 , PLld JHZ006{=3L3844s 1 ¢ 6may nenged

at positions shifted fromthe black nozzles by 300

1fiBloalds LY 1238 Ehies,dated by cyan i nk and
genta in ar I Spose et ween bl ack |ines forned

Dy (D1 aCK L T e SOLOL 1oL oL OLHEY B SAP o
the image may be improved by discharging yellow ink from a
yellow nozzle that 1s 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 maﬁ 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 dreoplet 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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filled wwth blue, the gray bal ance of the inmage is
devi ated toward blue. However, the resolution of the
WOR@19736t he sub scanning direction may be deUbURIING6/313044
and the image density may be increased in the present
exanple. 10 In one preferred enbodi nent, the grey
bal ance of the inage nay—Bé-i nproved by di schargi ng
yellow ink froma vyellow nozzle that is positioned at
dtdyEl estarss zegs becopdsng i om vasicasblcackinberd e fAF Misnghawn in
bl ack dot. By formng a yellow dot at the sane
FIOSigA ORhas ankl ask dedpldiheigeayrbalanrei s Nedrdkh, iamd
devi ated toward blue may be adjusted back to bl ack.

u i n .. I )
*GRersiha MRGRIPhARE SRETY 30 BIRECATRERL g AR Aroret

d I [ h ' I [ f d
S8R A Shue 10y LGB 60 LRSS AT (YN (0 anc

dropl et size of black so_that deviation 20 of, the

magerid | FHg&aWoRar aTbrREIEY BE rlédiEedSef ORNGthel) - 11 @
enbodi nent, the ink droplet sizes of ink that does not

cadd edtere medgesian| odeHss tinlofconsnphden sgadinls yfeldeswred
ink may be reduced further in order to reduce the

wiodiet atdintak ndagsanpiglonnagwuleinsi2y, FEES. 1 8A-B@Eies size
tables illustrating preferred i nk WO 2007/ 010726

o PG IRRO@EA3 13044 randdd HOMLnesiizes 8meDI didwe 01, and
various conditions. As is shown in FIG 8A, when the

ek gk oblegh 81 22,08 bk agle Il G8reBNdo1 BE41 R ik @

igh 1mage density is prioritized, the i1 nk droplet
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). 2Also, 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). In 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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sizes of the four colors black (K), yellow (Y), cyan

(G, and 5 magenta (M may be arranged to be | arge

ésee Option 1). In a case where reduction of the ink
WESHSIPIZPon anount is desired while maintai NPAT/JIR2006/313044

hi gh i mage density, the ink droplet size of yellow

may be arranged to be nedium small, or null, and the
ink droplet sizes of the ober three colors may be 10
arranged to be large (see option 2).. In a case where

aqraavimg do Ghet ergpey dralddndendedirati thed salpwss r ed,
the ink ~droplet sizes of the three colors other than
bl ack are r1arranged 4 ordi® nedidimatieg pei bocd) .irA so,
in a case where prevention of the gray bal ance

cSIeMingitin aRduhedustionitly the the LBki6RaSHAiItO®ns in the
anount are desired, the ink droplet sizes of cyan and

e . r n .

A g b Y

null. (see optiqn_4). ln a case where further .
of ket oRTsr EHE THk Ui irb Calbahte e ddie dgtal ink

the droplet sizes of cyan and 20 nmagenta may be )
CHFERGE®T MBERS nBl | thypsehet ﬁ‘%lﬂgéb‘g et WenRChrgme image

yel |l ow may be arranged to be nedium 'small, or nul
wiseeus@tilackSinkAss iz choariisonFeGSnp88. atk BE@n Ween

the droplet size of black ink is nmedium small, the

appiedir-apletrronzeBeoé tddlees0hoks tother ihbaforid gt iwmy
simlarly be arranged to be 25 equal to or smaller

Na tihe dnak cdeapbets Sige f bldekMERO0HLADT26n plack
PCT/ JP2006/ 313044 -28 according to the various

iI'i'l g???sggxn}teﬂn;a%ﬁég@%? ::Pn}?sg%&/a 4 beFIa ] _ug@eéstg lgébg}xeeater than,
equal to, or less than the total ink consumption amount in the
case of using only black ink.

FIG. 10 is a diagram shgwing 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



consunption anounts according to the various

conditions in the case of printing an inage by

adjusting the ink droplet sizes 5 of color inks, and
wohéd7/09626s a table indicating the total ink pcT/IP2006/313044

consunption anobunt in the case of printing a

nmonochrome image wth just black ink as a conparison

exanple. As can be appreepated fromthese tables, the

total ink consunption anount in the case of printing

clRa PRNQGHY Qe LRI WbEdH bliaeK ch@rbgkeas 862 Im#as wolarinted
i nks may be adjusted to be greater than, equal to, or

a£953u%? jF%%ttﬁ%gk%%ﬂgi in_urrption amount in the

case 0 sing o . FIG 10 is a diagram

show ng an a an_|i e _including.i
obj ects cﬁFﬁaéﬁgghgﬁgg?y%ﬁ%rgﬁ% ﬁﬁﬁso%giu?ﬁgéggggﬁgsgm%ﬁary
FIG 10 includes graphics 601 corresponding to a

cepedof MIGEtAomt LBATCARPIHARAG &Ps T6621 ARG 1Y Mes-Eys of
correspondi ng to nonochrone inmage portions. In .

5 theosessimy advediingaye sSAEWh iIiAFeGd 10B shevw cHeadrd efidh

602 and lines 603 nay be forned as a 300 dpi dot

30t dT Mdimaea tesheg biack dade amer20 tbel dmagaks0l shown in
according to the inmaging nethod of the present

Ffﬁpoﬁﬂiﬁggrfg%ﬂoﬁdgeﬁgréb@ibéﬂxﬁﬁérdd%eQﬂetﬁﬂbﬂﬂé@@rﬂﬂz shown
the graphics 601 may be forned as a 150 dpi dot

1}9%#(3‘33;‘10&'?%%& b%ngriﬁ¥§@ 1%% 1%@%&}%&% L BREL86R of the dot

€ graphics bl ack portions may

be formed using jus l ack ink at 150 dpi 25,11 ke e
PREEE b1k Hbt ABRECd0806 K 97 SEane T nEre TREE02

2007/ 010726 PCT/JP2006/313044 -29 characters 602 are

10 showor &, Fihe 1dRar acBeEsPBHE TRy dfe Ipcosrggponding to 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. 1In this

case, the horizontal line dot pattern 702-1 is printed as blue
15 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 +0 be printed in

20 Dblue 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

25 of the present embodiment. As is shown in FIG. 12B, in the
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as a 150 dpi dot pattern image. FIGS. 11A-13B are

diagranms illustrating exenplary cases of printing

i mges according to the imging nmethod of 5 the
wor@sen7zenbodi nent. FIGS. 11A and 11B show i nBgese20bd/413044

300. dpi dot patterns. In a case where the image 701

shown in FIG 11A corresponds to a black character

the image 702 shown. in F8G- 11B may be printed by

assigning a portion of the dot pattern of the inmage

uZanée €0kt BOAZLESH1 kA ddie liimrger70Re 1dnshoVIDd shown in
FI 11B, a dot pattern 702-1 corresponding to a

E’ﬂgr izgptial lLibag whth, a Wb pfon@RBqdabri soeesi aned to

e “'cyan and magenta nozzles so that substitute dots
fornmed b cyan and nagenta i nks make up the:
l?ﬁi#%%ﬂﬁgFaiin§9%?n this case, the horizontal I|ine

dot ‘pattern 702-1 is printed as _blye 15 0 sed, t.o0
bl ack. Amé%WQQQQ§HEOt6n%n%ﬁﬁﬁﬁﬂQWQP@%mﬁnﬁre%%?ogéié§rﬂ%}s at

be perforned on the inmage 701 of FIG 11A to _nmke the
ihaye zentiglherialnponk tiers byhathergonoh BeRiLhore@ STypetween

scanning direction so as to prevent a portion of a
bbkae kaeharaet ®e tedheedrimteikd wr2@okl peinsednin erder to

exanple of FIG 11B. FIG 12A shows an image 703 wth

pRetOit Pald el of03nts COrERSPRNH MY botailothgoptaited black
[1ne dot pattern that has been wi dened. FIG 12B shows

cggafa%% e {4 P&it?,gte ey &%35%@5{3&9’0@ REHI PR Ofoidie dots at

‘ern of I mage 7/ 0 col or nozzles
SOOI 18,10 T 19 R0, 25, 00 BB PEERRM e 2ines.
2007/ 010726 PCT/ JP2006/ 313044 @ - 30
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, the single blue dot |line of the inage 702
shown in FIG 11B is replaced by a correspondi ng
hori zontal line including black dots. According to
wenodngs72enbodi ment, the color dots at 5 i MRgRCT/AIP2006/313044
peri pheral portions that are not positioned in between
bl ack dots may be reduced in size or not printed in
order to prevent the coleBldots from standing out in
the printed black character. FIG 13A shows an image
d 7P Midth prietealonodes sard ddsheribrdge PEEGI pherid a table
portions being encircled by dotted Iines. 10 FIG 13B
1 SBONS: 134y IsTRIGaTA6s | PFoMhi i AiRg B9EBEr&iOt Splintitgy modes
I mage peripheral portions are not printed. As can be
appreci at.ed f. b Lpt i Usd :
B S
nonochrone i mage obj ects such as characters 5
T RO Beopr TR BHCR S oo REELOR Phehe s to @
scanning direction that is double the resolution._in
biaek sitpasc dfaitngs §proed i WH-IT S2108| BP2Fhag e i tHduts
decreasing the printing speed. Specifically, a
bhagoavxries magdopbiei Ome giriatingagesoimayioe forided sab
300 X 300 dpi, and a color image portion of 20 the
sEERGEN TR e thennedcatd B9 26 1 dphgihgrmexamplet the
Al so, in another exanple, an imge with an overal
p£g§égénéﬁygdqbegqq X 300 dpi nmay be formed by
I ncreasi ng the nunber of printing passes (scan
nunber) upon .form ng the I I mage :par ti of
i mge. 25 E%thg%kgﬁléﬁﬁ%%?'?%%ggﬁg%ﬁggcégggg priﬁ%ing

m3833£§¥r§£téﬁﬁg?vggg§/9%932525§%T %E%%ggé§138§§é 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 conventiocnal 300 dpi dot pattern image. Other
printing modes include a ‘standard (speedy)’ mode, a ‘standaxd
(fine) ' mode, and a ‘high image guality’ 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
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-31 different printing nodes are described. FIG 14 is
a table indicating set values for realizing different
printing nodes wusing the inmaging nmethod according to
woher7mnegent enbodinent. It is noted that in POT/SP2006/313044
tabl e, 'pseudo black' refers to a 5 black inage that
is formed using color nozzles as well as bl ack
nozzles to double the pri+i2ng resolution in the sub
scanning direction according to the imgi ng nethod of
oft h@papkesess, erodineitle .As Thsoshoswedifid @xaiplea with
"hi gh speed' printing 10 node may be subdivided into
re %ﬁ%dtsngﬂaéb}%érd@gﬁ di0la BibBkifg meddll aglet mageapable of
portion at double resolution (300 dpi) while
erf.orm ng €3.SC ' e I 0L NG ng D &
oo L AP ot e, PRERECEh Briiing A Rk et
one-scan printjn rinting a_color i e '
rQRIGH ERBESEEIE foh IG5 o18 BTAP I I Aeyearpho to
an overall resolution of 300 dpi; and 'inage %ﬁlity
pamfshas peintbas dorthrer Hareen guekse T caPPid it i HE’ & &© form
forma conventional 300 dpi dot pattern inmage. C her
aprimgengithdesage ciuale ty 'ssdvdaedt (speldhy) raddesdaby the
"standard (fine)' node, and a 'high image quality'
siRdacrmosan berafgieppieaairedrineimgheit edolat icess the
and the nunber of scans indicated in the table of
pfi'n%'ngfz Lheses PLif LY 1PdRS £) GOREespaschdia hi1gherhe
Fesol Ut i on printing nodes with respect to the '"high
. Speed' de.describe Vet 1.8 50 t
S i egs oo fEho sy RO hPatapcRd] 9*‘%?? i Fhsghected

may be 25 selected to conpens for differences in
te H%aaéﬁ:a'arlélcfcgial gﬁe_xe’ging sprgjedp oaft %he apparatus.

Although the present invention is shown and
described with respect to certain preferred embodiments, it is
obvious that eguivalents and modifications will occur to
others skilled in the art upcon reading and understanding the
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 cn and claims the
benefit of the earlier filing date 6f Japanese Patent
Application No. 2005~212620 filed on July 22, 2005, the entire

contents of which are hereby incorporated by referencg.



WD 2007/ 010726 PCT/ JP2006/ 313044 -32 of appar at uses,

for exanple. In one specific exanple, with respect to
an apparatus of a superior nodel that is capabl e of
printing at 300 dpi throughsgne-scan printing, the
i nkjet recording apparatus of the present exanple nmay
be arranged to 5 perform pramkEng at the " inmage
qual ity enphasis' node to form an inage with inage
qual ity equivalent to that realized by the superior
nodel through two-scan printing (in which case the
pripnti ng,sneed iy hedueed Ao halhky;i0h %&gr Rablovel v,
t he speed eriphasi s’ node or the " bal’anced nn&% may
pripgigel ectied B tokmaieadaicontigureidntiongispbedgef bilhkek ink
dappaﬁatu .. Al though thegpre%gnt i@ ention i s _shown
AN Rd PLEEScriBed W TH Fespdtr BCBPEAPH FPBPEAPERY"
enmbodi nents, it is._ obviqus that equivalents and
mo & PE At % s WOCIGERGr G ISoPRET 98k PV B 1% 1PRe 2ar t

pluRan thead ng rand updenst @I@,qin@g btl:al% k1§n§p gokf beabir@Atrary

The present invention includés a suc equi val ents
numgped wadithiec soileds 1ndsd ieed pmingdngnky skyonke rastepe in

f th | ai,ns. resent. licati .S base n and
bet g e ha LIS e ooe He DaRPEgnct PIARY qate B oo
realdpanedy Ratremniai20nApplimbatd o Noe 2005r212G20 &ihked

on Jiuly 22, 2005, the entire contents of which are

hepehintiiRgorper &iedtby asekekeneeng33he eAiMBary nBber of
i magi ng nmethod for realizing full color
the color inks to adjust a gray balance with respect to the

second raster printed using the pseudo black ink.

2. The imaging method as claimed in claim 1,

comprising:

switching between printing the monochrome image
portion using the black ink and the arkbitrary number of the
color inks, and printing the monochrome image porticn 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.

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

the monochrome image portion is printed using the
black ink, the arbitrary number of the color inks, and the
pseudo black ink in a case where the monochrome image portion

corresponds to at least one of a character or a line.



printing using an ink head configured to discharge
black ink and a plurality of color inks, the nethod
conprising: printing a nonochronme inmage portion by
printing a plurality of firsy rasters using black ink
and an arbitrary nunber of the color inks, and
printing a second raster in between the first rasters
usi ng pseudo black ink that is realized by a

rengi ni NG NURRES: rRf e®cfOlQr ditksieAnd: iAW AY the
first rasters using the arbitrary nunber of the color

to adjust a gray balance with respect to the
Wh%é%%hd raster printed u5|ng t he pseudo black i nk. 2.

IS LIS e g clgived [ 1 clalm Ly comri i ng

portion using the black ink and the arbltrar n
adjgrstt ek BB St ze8n@ Tprihst .h%@%é%ﬁ@éih%ﬁ C.Or%ﬁge inks,
portion using the black ink, the arbitrary nunber of
thet Hakcolrop itk sizand ft Rde @é@@dro iplkadle iank aggpendiongeon
an i mage object type of the nonochrone inmage portion.
greatethehamgimgguetlhad asecliaikmed oplet! aiime2 ofhéhel molor
t he nmonochrone inmage portion is printed using the

inkY agdord Weintthe@nbist mny dhHhReY igfadeh@ogelien . i nks, and
the pseudo black ink in a case where the nonochrone
i mage portion corresponds to at |east one of a
character or a line. 34 4. The imagi ng nethod as

Cl%ln?%e 1ﬂgglng method as claimed in claim 4,
wherein
the ink droplet sizes of the color inks are
determined based on a dot arrangement pattern of the

monochrome image portion.

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

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.

1. The imaging method as claimed in claim 1 ,
wherein
a number of scans performed by the ink head in a

main scanning directicn is changed depending on whether the



wherein in a case where the ink head is configured to
adj ust ink droplet sizes of the black ink and the
color inks, the ink droplet size of the black ink is
arranged to be greater thagsor equal to the ink
dropl et sizes of the color inks upon printing the

mo B CIe0 nd gEage fIirdd Ars printhel i@ e et Ret g@s portion
claimed in claim4, wherein the ink droplet sizes of

is e mlpr inks are determ ned based on a dot
arrangenment pattern of the nonochrone inmage portion.
6. The imaging nethod as clained in claiml1l, wherein
t he nonochrone image portion is printed at a sub

2o NG, 345 o 3, 5ol 0 e oub

portion. 7. The imagi ng net hod as clalned |n cIa|n11
whegitdfei n a nunber of scans performed by the ink head in

a main scanning direction is chang ed dependi ng on
whet 19t e nte3b usizIto dHeo ms Sudeg ® Ligort ilovk iis print ed

or a color image portion is printed. 8. The inaging
pogigtitoe:das Glaaiemed tion acldmitmpl inwteer eising dote prliantednk.
usi ng the pseudo black ink is
9. The imaging method as claimed in c¢laim 1,
wherein

a dot printed using the pseudo klack ink is

positioned in between two dots printed using the black ink.

10. A computer-readable medium storing a computer-
readable program which, when executed by a computer, performs
an imaging method for realizing full floor printing using an
ink head configured to discharge black ink and a plurality of
color inks, the method comprising:

printing a monochrome image protion by printing a
plurality of first rasters using black ink and an arbitrary
number of color inks, and printing a second raster in between
the first rasters using pseudo black ink that is realized by
a remaining number of the color inks;

wherein the first rasters are printed using the

arpitrary number of the color inks to adjust a gray balance



positioned adjacent to a dot printed using the black
ink. 9. The imaging nethod as clainmed in claiml,
wherein a dot printed using the pseudo black ink is
positioned in between tmo_d?gs_printed usi ng the bl ack
ink. 10. A conputer-readable nediumstoring a

witGomh efe sieadable thiogkapnihiral: ewh e i exeduted ny tae
conmputer, perforns an imaging nethod for reali zing

psdidld Hfil:eqr ipfd.nting using an ink head configured to
di scharge black ink and a plurality of color inks,

the nmet hod conprising: printing a nonochrone inmge
protion by printing a plurality of first rasters

usi.ng black ink and an arbitrar nu r  of. col or

"edY B S ng CEOLeiod P REL B Yo CBBEWEE TS, e
~ first rasters using pseudo black ink that is realized
image OF PefEiCAITAG NRUMGEE USY The EBPSFAtHRs COMRELELRIE he

first rasters are printed using the arbitrary nunber

of arhérdoherd whsftiguadiduse digraprbal daeek3gnkwink a

the respect to the second raster printed using the
plupsdddy kifack liomk inkE. wAd lenkjoetingevarcdi agdafpatat & a main

that forns an inmage on a recording nedium the

scaPRAALYS COTRM $hag: isa@:eirp%nlfl@@@}_@l@nftbg Wr 8ot @canning
di scharge black ink and a plurality of color inks

; Il (s ckid ot b B3 MR B; Wy h
dl%%%ﬁ§§ﬂﬁ§§ t%gg%i§lp rggngiggla?ﬁﬁgaaaéﬁgggggnngggt ©
i%g%hj%%dﬁgkﬁesponding to a conveying direction of

rocl
wherein the ink head includes a first nozzle row
group and a second nozzle row group, the first nozzle row
group including a black nozzle row having black nozzles for
discharging the black ink and at least one color nozzle row
having color nczzles for discharging at least one coler ink of
the color inks, the black nozzles cof 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 coclor
nozzles of the gecond 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;



recordi ng medi um wherein the ink head includes a
first nozzle row group and a second nozzle row group,
the first nozzle row group including a black nozzle
row havi ng bl ack nozzl es togy discharging the bl ack
ink and at | east one color nozzle row having color
nozzl es tiher saiceehiamgizg. catr dwe agtou@néd sc aloort iigniceaf tot he
color inks, the black nozzles of the black nozzle row

perdidnm e el ma&@cz%ﬂxqsltqfnc?t ke rin@dsly @NeclerOkot as a
nozzl e row being arrange irst raster positions

pslidd) H18L ot Quldhe 1S4 1 3L ANM101IIRCHEOR, BRGhRSme
second nozzle row group including a plurality of

. | or le._r. avi cql or | es, far

e ot S o Smts Teehe hsn SRE Ml oFEAEE one

cqol.or ink to be discharged by the fir nozzl e row
posgRdtied e o G ks HES PR 1 Sacond A6%s FEtogid the
group being arranged at second raster positions that
colare nafizlEsd offr diet RE flisastt ©ast &P logodiorzdRs | nreMeof the
sub scanning direction by half a nozzle pitch; 37
1 nste noegdred mooz 2ireurowrgr owled $ocelfiivgir ed grey pedbowcm of
pseudo bl ack printing by printing a color dot as a
thepseuwtehrcaek idatyes pasititwt.i ng a bl ack dot of a
nmonochronme inmage portion using at |least two of the
col or nozzles positioned. at a raster position of
said black dot; and the color nozzles of the at |east

0n§£ﬁ0|Q%engﬁ%H%trQ@c%&dﬁ a%%%%%t %Zé%eC&%Wh%HOHR
are used to adjust a gray balance o t he nonochr one
claHqu%,p%%%E%gh
the at least one color ink discharged by the color
nozzles of the at least one color nozzle row of the first

nozzle row group corresponds to one of magenta ink, cyan ink,

or yellow ink.

13. 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 depending con an image object

type of the monochrome image portion.



12. The inkjet recording apparatus as clained in
claim1l, wherein the at |east one color ink

di scharged by the color nozzles of the at |east one
color nozzle row of the firgg _nozzle row group
corresponds to one of mamgenta ink, cyan ink, or
yellldaw imhe ihdkiethe dcakiddhgr eppadizngsappakcatuseas in
claimed in claim1l, wherein switching is perforned

clahet ween Jrddatiifng the nonochrone inage using the first

nozzl e row group and prlntlng the nmonochr onme i mage

port) O%olz‘l%c'?lgm'hl%e lHa g‘izci' % iQWRg A48 he

second nozzl e row gr epen an |nage bject
t he nDnochrone e por

i P e ot g CABpATet (e tads &Og.dnél&mﬁ P e 10 2

mhereln t he nmonochrone ima portion is printed usin
casgnhhefis Hhengrrrerolcy FB‘&% CaR@HE s EOSRE SREPS e tr"o%’/t

group in a case where the nonochrome inmage portion
leagdr cespoids chagpctiegast ndidf-a character or a line.

15. The inkjet recording apparatus as clained in

claim1l, wherein in a case where the ink head is

configured to adjust ink droplet sizes of the black

I Nk sand Thize ieddjert irdiksrdinke avplkrartopl et silzémeld tike

black ink is arranged to be greater than or equal to
clatie 11Nk «#eqRrligt sizes of the col or

in a case where the ink head is configured to

adjust ink droplet sizes of the black ink and the ceolor 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.

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

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

arrangement pattern of the monochrome image portion.

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

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

scanning resclution for printing a color image portion.



inks. 16. The inkjet recording apparatus as clained in
claim 15, wherein the ink droplet sizes of the col or
inks to be discharged by the color nozzles are

determ ned based on a dot _ agrangenment pattern of the
nmonochronme i mage portion. 17. The inkjet recording
apparatus as clained in claim1l, wherein a sub
scanni ng resol ution of the nonochrome image portion

i s a7 ranggd ke aled BB AL A 0L JiNBgR SUR
scanni ng resolutlon for printing a color inmage

1 %{thn mJe:18. The inkjet recording apparatus as
© é% w'% eﬁ a|n111 wherein a nunber of scans

perfor d nk he he n canni
i rae&%'%?ﬁ L Rrge PRERRA G o e TRl Lo the
nmonochrome i mage portion is printed or a color inage
portion is printed. 19. The inkjet recording
apparatus as clainmed in claim1l, wherein the color
ma igots qemindinad cHg e ops disd ¢ higingisid mpewiunlge ons@deridher the
nozzl e row group through pseudo black printing is
morgratanged itredee radjtacentl st @rd nitleaclordat dorliont echawiet bortion
black ink by the first nozzle row group.
is printed.

18. The inkjet recording apparatus as claimed in
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.



