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-1 DESCRI PTI ON | MAGE- PROCESSI NG METHOD AND APPARATUS
AND | MAGE- FORM NG APPARATUS TECHNI CAL FI ELD The
present invention generally relates to an
i mage- processi ng nmet hod and apparatus and an
i mge-formng apparatus, and nore particularly to an
i mge- processi ng nethod 10 and apparatus and an
i mage-form ng appar at usDESTRI®EDTOON M ng i nage
formati on through the ink-jet printing method.
BACKGROUND ART Conventionally, the ink-jet printing
has been used because high-speed printing is possible
wi t hout r It ' b X ENg r -
Bl ai - papDit FROCERsTRECUBhON Hhild APERRRERS oS Y
Eﬁinting is sufficiently low The attention to the
FORNENG R PREAMEUSg is attracted for the use in office
aut omati on devi ces. There have been proposed vari ous
conventional 20 nethods of ink-jet printing, or sone
are already commercially produced and used. According
TECENSOBD FI&Epet printing nethod, the ink-jet head is

used in which the ink liquid chanber and the nozzle

havi ng a pRSSgg&ORen nventhenchandesl ar edlaraedro and
the pressure-is applied to the ink in the ink liquid

inBReCAARRELS B5E UG LAl HBOS, L ALOTIRL 1N g el REImilg
sial £ Irnk - rop I's discharged fromthe nozzZzle to the
rinting nme iL”? . . _ . hod
apparatus; and more particularly to an image-processing metho
and apparatus and an image-forming apparatus for performing

image formation through the ink-jet printing method.

BACKGROUND ART

Conventionally, the ink-jet printing has been used
because high-speed printing is possible without requiring
special fixing processing for the plain paper, and the noise
occurring at the time of printing is sufficiently low. The
attention to the ink-jet printing is attracted for the use in
office automation devices.

There have been proposed various conventicnal
methods of ink-jet printing, or some are already commercially
produced and used. According to such ink-jet printing method,
the ink-jet head is used in which the ink liquid chamber and
the nozzle having a passage open to the chamber are formed,
and the pressure.is applied to the ink in the ink liquid

chamber according to image information, so that the small ink
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such as paper or film in order to form an i mage.
Mor eover, there are the serial ink-jet printer and
the line ink-jet printer classified according to the
head 5 conposition. In the serial ink-jet printer, the
ink-jet head is scanned the width direction of paper
(main scanning) and the paper is transported after
dropei ordimmhargedniroy theewzrle twadbet priofing meediun,
following printing line. On the other hand, in the
suth N&s i gHpd e lorPEL Mher in tdeled G N@ozheahsifagerd to
cover nostly the wdth of paper, and the paper is
transport er t | ntd i t heu MY and
i S i R e

e ink-jet head’ Wi dth
enB kN ok BRLBRE T bl L PEeRERY, B8 0l e

th i nti dis, 15 high. Ho , Ih ize, of
CORRES e prihEEF BBELHbSURAT LR SFHBE oFheEREatF L1 froad

becomes large. And, in order to perform printing at a

‘isheganredotha iwelthi direckeeui eledraremdR@inhgcanning) and

arrangenent of the nozzle itself | a high-density
thar papgenent; rarapdrtbdr eftsr tdres prohblcew shatnihg lines are
manuf acture cost of the head 20 becones high. In

maﬁ@n£6aﬁérﬁﬁkﬂénf&ﬂlﬁﬁihﬁkpiﬁﬁtiﬁd!ﬂﬁﬁé. the serial
in-jet printer forns the inmage with the conparatively

smal | hegll sl 8aa0vanhageous ddt LAkt eReLy, the

of the printer device cah w, and many seria

e Y b S 0% 270 B N 3 BBy cne
pa%ggnggrﬁrégggorted to perform the printing without scanning
the ink-jet head in the width direction of paper. This
printer is advantageous in that one printing line in the width
direction of paper is formed at once and the printing speed is
high. However, the size of the whole printer becomes large
since the head itself becomes large. And, in order to perform
printing at a high resolution, it is reguired to make the
arrangement of the nozzle itself I a high-density arrangement,
and there is the problem that the manufacture cost of the head
becomes high.

In contrast to the line ink-jet printer, the serial
in-jet printer forms the image with the comparatively small
head, and it is advantageous in that the cost of the printer

device can be low, and many serial type ink-jet printers are

put in practical use currently.
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printing speed varies depending on the resolution of

the image, the nozzle density, the drive frequency

that forns the dot, the feed velocity, etc. 5 Anpong

them the nozzle density has a restriction of the

machi ni ng accuracy of the nozzle, the |liquid chanber,

the passage, and the actuator. Especially, in order

to carry Isutthedicapsi of the matied avpehénkhi@heaprinter, the

corresponding to. the nozzle in the case of the ink
prietinetdmtdisiarg ekheepead orl eot r tite 1fkwilendntn, dthehe image,

is only the nethod of using.formation of the thin

théihom AR %@@h@gt i Be hLIROtr REDLNRY, BREDt FOEmOretd @0t
mechani cal Ining of dicing etc. Conpared with the

th?“ bl e J 8t g_ mgrhod (or thermal ink jet nethod)

med accordrng to the sem conductor process, 15 the

nozzl e densit f th cones_| ow.

o o QPR HH6T | EVRORRFYP GETBIEY: RS) Bt thAb ot fon of

using the piezoelectric element is currently about
thgguaepiningy aarEraay, of nthe dazale i fbreasg iR nghe

speed, using the stroke which forns the printing
pasegg®en dnd die 20tsedoni ngEspedeslilyablie. oFder examum;y out

when formng an inage wth the resolution of 300dp
divRsibe SetnSGannaRgtHEr €eihedl dsiragpbhdihgato ikd ddizle

nozzl e density of 300dpi, it is possible to create

1nt@ﬁe'8ﬁg§ &ftﬂﬁeoﬁﬁksﬁéenhégh6§ Jéy%gh%ﬁ@ F?@EBQlé@%&ﬁ&'q

the main scanning difection (which7 s called the 25
non Iaced ne n for n t
eleﬂen%SoF E%ﬂ%%) g gke ﬂ%?%dé gn4$%n fo?ﬁg?ﬁéﬁﬁ%%z

densit .
thln fll% (plezoelectrlc element PZT) by printing ox. the

mechanical machining of dicing etc.

Compared with the bubble jet (R) method (or thermal
ink jet method) formed accerding to the semiconductor process,
the nozzle density of the ink jet method becomes low. The
maximum of the nozzle density of the ink-jet head using the
piezoelectric element is currently about 360 dpi.

By the way, in order to increase the printing speed,
using the stroke which forms the printing region by one
scanning is desirable. For example, when forming an image
with the resolution of 300dpi in the sub-scanning direction
using the head with the nozzle density of 300dpi, it is
possible to create the image with one scanning of the head
being made in the main scanning direction (which is called the

non-interlaced method). When forming an image with the
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300dpi, it is necessary to nake two mai n scanni ngs and

one sub-scanning (paper feeding), which is called the

interlaced nethod. The printing speed of the

non-interlaced nmethod is 5 higher than the printing

speed of the interlaced netlyod. Moreover, there are

the one-path printing nethod in which one printing
resphetion tdfe GPRAR1seanmy ghalihasst Waihi shefpesapke ensity of

maki ng one main scanning, and the nulti-path printing
300@bhodit nswhieclkseney ptod nta iy twocnenails Soaneindy arekiomg

10 two or nore nmain scannings. The printing speed of
subbe-4 IR (dapehi gBeRihdRN dHidth afs thelkat tieé. interlaced

However, 1n the case of the ink-jet printer using the

j ezoel ri l: lLe.densi j ' ;

me Pl T Tt her R R e Tl

.using .the qne 15 path non-interlaced nethod.in arder
hiGRef Nt das RETPEARP NOEod pod 3 R FELEIEE I BROBI he

image will become |ow inevitably. Wen the image )

density iMo¥esyenh&hREENBES oFhY FIRHGtONBTHRRENT vipgtHhod in

one of nmultiple values is effective for inproving the
whiiohgenguatintingExdanpl és olfie trheimadaanpliagvdigectPon is

met hod may include the nethod of changing the size of
foeneddey mhdlsald orehaatint bognoingl sohargengul be-soet |

dot twce or nore to formone pixel, the nmethod of

preHangh NRe {1163 CANGeRERabheNp Pint :ite liikle ikSebime8t¥y making
However, the nultiple-value nethod is effective for

SRR S i R o TR
islgﬁgﬁgrsggghaﬁhat of the latter.

However, in the case of the ink-jet printer using
the piezoelectric element, the nozzle density itself is low as
mentioned above. When creating the image by using the one-
path non-interlaced method in order to increase the printing
speed, the rgsolution of the image will become low inevitably.

When the image density is low, the method of
forming one pixel with one of multiple values is effective for
improving the image quality. Examples of the multiple-value

method may include the method of changing the size of one dot

itself, the method of discharging the small dot twice or more

to form cne pixel, the method of changing the concentration of

the ink itself, etc.
However, the multiple-value method is effective for

the photographic image only in improving the image quality,
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graphics or characters. In the case of characters and
graphics, the dot size nust be |larger than the dot
size to fill the background 5 part of the image. when
a small dot size is used, it becones the
| ow- concentration characterser graphic imge.
Therefore, in binary inmges, such as characters or
bulyrsipth eLiadie 1pr barehy prediingd for| her 88aY%R i BIch as
arises, and in the case of the character inmage
gresipecsd add ychatrbketemage 10 quality of the character wll
degrade, and it is difficult to read the character

i mage. A Gestd phsBNoRi thalect@iveanel gkthehpeoplEme dot
peculiar to low resolution. The printed i nage of the

si%gkmdlseé gy nbek - £ﬁa§x1aﬁ§soﬁ>e@ A tbh%ﬂ@t@h%ggar@?gfdﬁnd

e scanning direction of 15 the head, and t
conveyance direction of the recaqrdi.n aper_.,which is
PaFheS T Tt Crieuni BHOT rt 7Rkt Serpetrsurarty i tipeones
it_in the shape of a matrix. Wen the character is
ther 1o eernaes @t onnaheraser QuanPrier 1PA8 char act er
varies greatly with the resolution of 20 the inmage to

print. Fdfhepefigyee, inhbinanpeimages, heudbt 8swhhahacters or
constitute the character when the printing of the

greéppi e} ethdfprdiemspeeusize it Jper freso@dtabnt heises, and
resolution of 600dpi is about 4 tines |arger than

int BAE WASD dh&HY ichkirRates DRIdOTIRGcial1ihetnesohidd on
of 300dpi. The former printing can express 25 a fine

385, of e IR DBl LS 45 e
read the character image.

A description will be given of the problem peculiar
to low resolution. The printed image of the ink-jet printer
is expressed with the dots formed in the scanning direction of
the head, and the conveyance directicn of the recording paper
which is the direction which intersects perpendicularly with
it in the shape of a matrix.

When the character is printed as a dot image, the
quality of the character varies greatly with the resolution of
the image to print. For example, the number of the dots which
constitute the character when the printing of the character of
the same size is performed at the resolution of 600dpi is
about 4 times larger than that when the printing is performed

at the resolution of 300dpi. The former printing can express

a fine image, and the character quality is better.
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character, the nunber of the dots arrayed in the shape
of stairs is increasing according to the resol ution,
and the slanting line part of the character in the
case of printing at 5 300dpi is nore easily recognized
as jaggies or notches. Therg is proposed the inmage
out put nmethod which inproves the quality of the
out put i Epecisldiyschbstle i slantdpgnddaePaseht oNothe
2886192. This nethod is ainmed to reducing the jaggies
chappeesi N1l nuhBeoUbE| fite pists ofrralyedi Mmgehatshdyee b
time of lowresolution. In the nmethod disclosed in

stﬂﬁ?@nfé eerca\_*te%@tlanacc3§§§r;<92to the RboPatisnn &idane

sanp e W ndow i n"the |tnap i mge of the character is
e t. t
SIRBPRRS St Ph-F BECERb T 18%3% i ‘&%% ?égsanpd%ﬂmf% at
MAndOMIIS correcgted to be t Mor eov
30PABt 17 ProFESedYt ECP%b%e‘$d3r% Jr?éfglﬁﬁng a‘PﬁEC%%S
di scl osed in Japanese Patent No. 3029522. In the
met hod di Betussde paopapafetle phtagn onGPusopebhed yipkch
outline part of the image is discrimnated fromthe
implracks dote dated 1t20 ofintdheheuppuntimaged atss dbshosefain
the edge dots or the black dots are changed to the

JapaRkkeShzeshtdolcs. 2dgwever, tThes ahaidTeRt kened 68t hediscing
of Japanese Patent No. 2886192 and Japanese Patent

tht'éﬁg ﬁgggéz%ﬁﬁéae.cln%f fa%thhgeo&Pi:Yné cﬁaﬂth%fLEerﬂnﬁﬁgra‘Qrthe

ser ter "as 25 disclosed.” This is becauSe In

rint and the laser -7 printer, the toner

th E )
t%ﬁefﬁ%aEégaf?F 10 microneters or |ess

In the method disclosed in Japanese Patent No.
2886192, the bit pattern of a sample window in the bitmap
image of the character is compared with a predetermined bit
pattern, and when a match occurs, the central pixel in the
sample window is corrected to be the small dot.

Moreover, there is propeosed the image forming
apparatus as disclosed in Japanese Patent No. 3029522. In the
method disclosed in Japanese Patent No. 3029522, the outline
part of the image is discriminated from the black dot data,
and the printing dots other than the edge dots or the black
dots are changed to the small-sized dots.

However, the above-mentioned methods of Japanese
Patent No. 2886192 and Japanese Patent No. 3028522 are
effective only for the LED printer or the laser printer as

disclosed. This is because in the LED printer and the laser
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Is used and there is no spreading of the toner on the
plain paper and the small dot as specified is al nost
obtai ned. Furthernore, it is because it is possible to
form 5 the dot of the specified size in the optinma
position by changing the |iyun nescence position and
l ength of the laser delicately in the |aser printer.
priHobeverthe manee wikhj etgpaimtiimpe ddvil€enichemeters or less
spreading of the ink is larger than the spreadi ng of
ist heed Ofred theYd Ast he bkpsesdird nifercheMabeeyesn tie aslbeim
to formthe dot, the ink-jet printing device requires

paﬁekogﬁﬁrtﬁé'Eﬁaﬁha@okhgngﬁécffﬂéH‘%é andokhechasthed.
printer, and i1t is difficult to change the dot size

o ohe noaEiallePlngRes8 ERRLAFI Y EhEathnptrom

in the n er and 1¢én IVl ng Ses’ W

15 the driving period. It is only possible for.th
thEdof cof 14 MueRg 146d; 058 oLk I SHREQ0BOSH S % a
few ki nds of dot sizes at nost. Mreover, for the
chgagbng ebloniunine scercpePopt Fen nd depotd PS Bheelager
formthe dot only in the nostly regular 20 position.
deBtitatbapgimg-Hehd apesi prantart hi n one pi xel, which can
be made freely in the LED printer and the | aser

printer, nbweehd figulkhel ankthetr i pkidtingidedticag dryice
to realize. Moreover, there Is the snoothing nethod

realize.” ere 1 g e
e e R S e L R

e 8 SRRt le O HIGLGRS, L 8RS R GHLIADE, cne

ink-jet printing device requires a longer time than the LED
printer and the laser printer, and it is difficult to change
the dot size into a variety of sizes in accordance with a
change in the number and length of the driving pulses within
the driving period. It is only possible for the ink-jet
printing device to change the dot size intc a few kinds of dot
sizes at most.

Moreover, for the same reason, the ink-jet printing
device is able to form the dot only in the mostly regular
position. But changing the position within one pixel, which
can be made freely in the 1LED printer and the laser printer,
is difficult for the ink-jet printing device to realize.

Moreover, there is thé smoothing method which is
called the anti-aliasing. However, in the case of the anti-

aliasing, the dot is changed with a large number of gradations
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attain highly precise snoothing of the outline.
However, the processing is very conplicated and the
processing tine is needed for this nethod. Wen the
hi gh throughput is required 5 |ike the latest ink-jet
printer, this method is unsgitable. Furthernore, when
the dot size is changed and printed by the ink-jet

| to pritiengheebhoding hef priobldmractses &t sits ippadidtlet e

dot position on the paper changes with the dot size.

at P 0eS0IdHIl @Rewi kb Sfogindery off thesoptDbhem Hdkelke, the
pressure acts on the ink in the liquid chanber

di t e i tsign
pr%rg%ogltq{odﬁqs_ Q‘eg:?hgé@%lfé‘am\@'mpfthé BL6SS#E £ P aRlAtisNg

gi ve essure to the ink, and the ink
carriges t. the,.di.scharge .of I pK-j I ntg .
et o ikt HERGT1 AU % B Opr ehbrePig T dbauired
_pressure generating unit in the case _of the bubbl
Lo ) Ao d D85 BRHYERF 1 ROLEhBFRAPS] Tk- PRuteble.
method) is the thermally heating resistor for
gener at i nprdiherbol eshen e datheiggnesi phahged a1 of
t he piezoelectric method is the piezoelectric el enent

prifted by tte islkedetoprbchang amth2@, t thasduckeleh arises
deform ng the |iquid-chanber wall. In order to change

a1tBe; di aiBt aheOigokthBod 9t i ¥h tdh the daler] ehaRgédtuth the
devi ce, the nethod of changing the energy supplied to

he. pressur LNg: Uit . i s |l Jge
dc%pé%?%ica |§%é§ﬁ¥§%ﬁéén?%ﬁ eﬁ%ﬁéﬁﬁﬁﬁ{ Fi%ggéo f%%%?%ﬁ
the 25 pr ssureE%Fnerat%ng unj

pul se wi dtF T IHE S0 2f Fv?’ﬁgt}tb%:]ég{cg]%nt%ﬁ% %gﬁgége‘:hamber

nunber is changed. , _
according to the ‘action power of a pressure generating unit to
give the pressure to the ink, and the ink carries out the
discharge of the ink-jet printing device from the nozzle with
the preséure.

The pressure generating unit in the case of the
bubble jet (R) method (also called the thermal ink-jet method)
is the thermally heating resistor for generating air bubbles,
while the same in the case of the piezoelectric method_is the
éieZoelectric element which is the electro-mechanical
transducer fof deforming the liquid-chamber wall.

In order to change the diameter of the dot with the
ink~jet printing device, the method of changing the energy
supplied to the pressure generating unit is usually used.

Specifically, the magnitude of the drive voltage of the

pressure generating unit is changed, or the pulse width of the
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For the nmethod of changing the drive voltage anong

t hese nethods, a plurality of signal receiving

channels to which the changed drive voltage is

supplied are required, and 5 a switching unit for

swi tching and choosing one af_the drive voltages for

each of these channels is also required. Hence, the
dritving niledeementhedpiilse n@bashars chengethod of

changing the drive voltage is used beconmes |arge. On

t he ot herrdwanthe whenotihef netihogiraf thentralki tgltdde tdmong

pul se wwdth or the pul se nunber is used, it is

thBOS Shéd fodd), aCE}ﬁﬁQSlEB? PH! SEyM 1t AR vERG BNbSRels to
nunber by controlling the swtching unit according to

whaggeé%éﬁép%ggéﬁi i?QV98£E%§§“E%iéh3§iH%B g@étré§%ir?%ﬁ and

juUSt to uSe only one sw tching un

every channel . Especial]y, in the case of the_ink-jet.

2 SUEEER RS i e es SHSL DL eAis (Tsracs: PRCob Entig . Gt ive
the pul se- width nodul ati on or_pul se-nunber nodul ation
vopbated for e ofHshever Chamedld driritd§ ot KeARAKedr opience,
whi ch capacity is. different (or the dianmeter of the
theotirieinky f¢lereit) (Oyivasi bQ) tweepullse meitdbd oridohandging
or pul se-nunber nodul ati on 20 nmet hod, the length of

tHehardie visodut s& diskienscofbs hpugde the tine that the
driving pulse is inputted and the rising of the

Meni scus él‘iaﬁiec‘ dg::hémh%aﬁar,mwhéﬂetﬂé T tra 'btfecontro%.ling

di scharged in op to reach the paper is differen
since the.period fromthe OFF state. of,the driyving,
£HE PRESE VR (PedtfoRUoPot RETPRE B Gosh & 4ot Pergiple to
I h iti h -1 i
chgsgﬁgnrgﬁ;;p%%s% Hgicg]%{ o%o?gel 8313@ rtlmr?be%‘a%eyr con%r\éililirexé the

switching unit according to the time. This is advantageous in
that what is necessary is just to use only one switching unit
for every channel. Especially, in the case of the ink-jet
p:inting device using the piezoelectric element, the pulse-
width modulation or pulse-number modulation method is used.
However, when forming the ink drop which capacity
is different {or the diameter of the dot is different) by
using the pulse-width modulation or pulse-number modulation
method, the length of the driving pulse differs. Although the
time that the driving pulse is inputted and the rising of the:
meniscus starts is the same, the time for the discharged ink
drop to reach the paper is different since the period from the
OFF state of the driving pulse to the creation of the ink drop

is different. As a result, the dot position on the paper
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For this reason, even if the outline part of the
“character is corrected by using the small printing dot
in order to inprove the inmage quality, the
smal | -sized dot is not 5 forned in the requested
position, and therefore theipnage quality wll
deteriorate. DI SCLOSURE OF THE | NVENTI ON An obj ect of

vatrhbes plagsmstinoneenthendes $iz¢provi de an 10 i nproved

i mage- processi ng nmet hod and apparatus in which the
above- nerggrongd sprebkeny aren elf Mhravedlidaophet of the
obj ect of the present invention is to provide an

chh PREEs P OC @HrRg + BB B?duéﬂ‘i’g aRarsalaug whishing edbd zas
hi gh- speed prlntlng of an image form ng apparatus 15

orHéJ:nlgotJ{r}ﬁ)J{cR}%JTt glrnilagmg(g@ i §p0q: \@ tsHla fo gf%éaedot is not

I pr ove a |ty y re ucing t

st ep-change part of the .outline of .the g
ZogRER att o sUrLBRr L Lo cind She2arp R, BaS fpace
hal f-tone processin Anot her object of the present
quphiEyt VbR idetegipgapeevi de an i mage- forni ng apparat us
whi ch realizes high-speed printing using the ink-jet
printing nethod with effective inprovenent of the
i mage quality by reducing the step-change part of the
piect bEURE A F tthee imwgaTabnchar act ers and/ or graphi cs
which I's Subjected to hal f-tone processing. 25 In

order to ﬁﬁfﬁﬁﬁékﬂla% %E@V 8884+ oNekARIRCES, thhBrovide an

i mage- processing neth o o t he |nvent|on conprises the

s .of ; detectln ange
OB 1A e T et b SRR of hoY Ber e
whi ch i ma g
above-mentidned problems are eliminated.

Another object of the present invention is to
provide an image-processing method and apparatus which
realizes high-speed printing of an imége forming apparatus
using the ink-jet printing method with effective improvement
of the image quality by reducing the step-change part of the
outline of the image of characters and/er graphics which is
subjected to half-tone processing.

Another object of the present invention is to
provide an image-forming apparatus which realizes high-speed
printing using the ink-jet printing method with effective
improvement of the image quality by reducing the step-change
part of the outline of the image of characters and/or graphics
which is subjected to half-tone processing.

In order to achieve the above-mentioned objects,
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IS subjected to hal f-tone processing; and transform ng
dots 5 surrounding the dots form ng the step-change
part detected by the detecting step, into respective
dot data each having a size that is smaller than a
size of the detected dots fgrm ng the step-change
part, wherein one of different transformati on nethods
thesivepecpeebemsdnadimaghed af thelin@ntgenofonhsiess | e
10 in order to produce the dot data in the
stepansf or @ tng-tsirep dotShéoahine - arestdpud@dnge part of an
| mage- processi ng method may be configured so that in

outhentr 8ns{iQrifsye SreRhbPecEsts did/oh ?‘Ha@:ﬁl&g ewhi@h | Bhage
size is added to a blank part of the ts formng the

1SSESB 89@Q@etéfﬂf%§¥E%%ebé9¥8e 'E%%gfééml%% dots

proce SS|ng me con so that

transform e_dot ta haV| he smal |.e z
sk U350E T Hffned &a&lagpgﬁ? Btk S PPQEnREe S by
step-change part. The above-nmenti oned
thenagbepE se@sSiaRy rdtRodeRRyChEve Rl sittidgeret 58vinata
the different transformati on nmethods in the
sitzeanbbbr ik ngmaltlepr ahendif séeentfithe etsictedofiothefdoning
data produced in the transform ng step. The
trRbevepHERtiheaashitgeerpincessi 6f deffwentay rh@sformation
configured so that the different transformation

m&%@gdisl Qew@téc{ NHLTHRILSt 2R fRe A iererlr 2Rel Butline
he nunber of dots fornmed with the respective dot data

roduced in_t t ranst
JIhE%Q% ngﬁ 5%%u erEE%}d%%rggég;?%gﬁ%%ﬁﬁggﬂﬁ§§n%ng step.
conflgured so that the different transfornatl%%

met hods i APENBPRYEAGHAANTG PepeaPeCarit et

configured so that in the transforming step the dot data

od may be

having the smaller size is added to a blank part of the dots
forming the step-change part. The above-mentioned image-
processing method may be configured so that in the
transforming step the dot data having the smaller size is
added to a font data part of the dots forming the step-change
part.

The above-mentioned image-processing method may be
configured so that the different transformation methods in the
transforming step are different in the size of the dot data
produced in the transforming step. The above-mentioned image-
processing method may be configured so that the different
transformation methods in the transfeorming step are different

in the number of dots formed with the respective dot data
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in a level of gradation of the inmage of characters
and/ or 5 graphics. Moreover, in order to achieve the
above-nmentioned objects, the inage-processing
apparatus of the invention conprises: a detection
unit detecting dots form ngje_step- change part of an
outline of an image of characters and/or 10 graphics
prodhicddd iimadghe $ranbfectbty txhdpal f Thenabprecessi myiedangiage-
a transformation unit transform ng, according to a
pré&d et metheduhby f bonedihel glete@C sooRhadi the different
transform ng dots surrounding the dots form ng the
tr A ERTNANGR RRthodst Setat R 4re 98k Gt LO8, WHd . ail fHte@ent
respective dot data each having a sizé 15 that iIs
.S ler, t | of -t et ect ]
Mste e—‘{:%lanogg %F}—%Fl ? l,&%%e{)fei J%%? ﬁlz&at%%a%g f gﬁrgr%?{:g%% %&)ﬂ%
provided to select one of different transformtion
9raekeMs according to .an inclination of the outline in
order to produce the dot data by the transformation
unit. 20 MirEeoassvelnefrfendr iamygever 88s3baye-mentioned
apparatus may be configured so that the detection
obtiatts; sty dviadedptrocdst by apdeeadaiss of othe nintdretion
step-change part of the outline before the inage of
cofPRI 86t €15 ANYRR ofll BRDE CletScisiHY eetedbemihg a step-
hal f-tone processing. 25 Mdreover, in order to achieve

| ) . . 25 Wore . _ _
chégggfgﬁg %%%ﬂ%n& - Pbject L?c?te E;% 'gﬁQQScEQJEE‘ A/or

_ ~the invention iInclut |
ox5R9% LB LRGLTLG COLILOGAd TAGS-98n2 LESAUANG,; ang

a transformation unit transforming, according to a detection

result from the detection unit, transforming dots surrounding
the dots forming the step-change part detected by the
detection unit, into respective dot data each having a size
that is smaller than a size of the detected dots forming the
step-change part, wherein the transformation unit is provided

to select one of different transformation methods according to

~an inclination of the outline in order to produce the dot data

by the transformation unit.

The above-mentioned image processing apparatus may
be configured so that the detection unit is provided to detect
the dots forming the step-change part of the cutline before
the image of characters and/or graphics is subjected to the

half-tone processing.

Moreover, in order to achieve the above-mentioned
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t hrough an ink-jet printing nethod, and a
recor di ng- paper conveyance unit conveying the
recordi ng paper, the inage 5 formation unit
conprising: a detection unit detecting dots formng a
step-change part of an outli{fe of an inmage of
characters and/ or graphics which inmage is subjected to
obiedids, thhiee ippgeeSsimiyg appexatuansfornat imreniidan includes
transform ng, according to a detection result from
an ! e ftetRE a8 ot Nizhit 1fbdnians faer Minage doh Sa St¢tdidig gaper
the dots form ng the step-change part detected by the

thg&.tu?r? t4P1 gl Ij%ts%’glhl%e Irr?tf ReatHe dak gai@co%{%gﬂ'&g

ze that han a size of the d

dots form ng the ste n
cofTerte MR oN TRy Eh7 S drneq rg BEPeL %1292 l’?age
different transformation 15 net hods accordln
formetiomiytst GPTPR&SHLTH .%éﬂ%ﬁ%%& upst dfb
dot data by the transformation unit. The
foabineg-aesttarombddngrapert opfiary appdnst @5 aayimege of
configured so that the inmage formation unit-forns the
chhage= 09 addyer egaptiog ywapet nsigeg iansihiewbedhte half-
conposed of at |east 20 pure water, a pignent, a

tohat ﬁfoéé)éﬂ%lg% QrgaRi €rsQsFefthat i ualltpekuﬁéf@fmgwcol
ether with carbon nunber of eight or nore. The

ac@gggf :gepélao% ec@gﬁeﬁrgg{ﬂ{]gglad}l‘?acrh%t W+BRY¥i 88 unit,

confi d so that t Image formation unit or ms. the

[ the recordin 1.ng Aan i.nk ich
treaﬁﬁagiaan%ffT $ FERepuRgsRED e e (e “miRs Ehe Oets-change
wetting agent, an anioni¢ or nonionic -14 surface
paxEt HobCaBRADY FhmaceresbLon| @Rt gdMt® F65PEREIVaNdoR data

pol yol or glycol ether with carbon nunber of eight or
eamhr Baving a size that is smaller than a size of the detected

dots forming the step-change part, wherein the transformation
unit is provided to select one of different transformation
methods according to an inclination of the outline in order to
produce the dot data by the transformation unit.

The above-mentioned image forming apparatus may be
configured so that the image formation unit forms the image on
the recording paper using an ink which is composed of at least
pure water, a pigment, a water-soluble organic solvent, and a
polyol or glycol ether with carboen number of eight or more.

The above-mentioned image forming apparatus may be
configured so that the image formation unit forms the image on
the recording paper using an ink which is composed of at least

pure water, a pigment, a wetting agent, an anlonic or nonionic
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wherein the ink has a pignment concentration of 6 %

or nore and an ink viscosity of 8 cp or nore at 25

degrees C. .5 According to the present invention, it

is possible to reduce the step-change part of the

outline of the inmage of chagacters and/ or graphics

which is subjected to half-tone processing, so that
surfrce read vguaeny, carvdeeianiopde gndanhé gekmidd and a

printing of the image form ng apparatus using the 10
pol pdt j@t dinicalli eghaet hidch catrike meaberedf SRIEF or more,

DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective
wh¥E&W shawiing hhae aubldent CIMRSItira@nofl of he FRC N inwFe

part of a serial type ink-jet 15 printing device in

he p g odingnt, . o | nventi 21is a

an%r%%s{-@zes{llsgc%gﬁqgi g\gvn%h%%\n %@Hﬁeé %\ér ?%c?%%fé:ép%% of

the ink-jet head in_t ink-jet printin devi ce of .

HG 10 Hcsosing BouPfe Breddic aFRatRy fhe napAwble

pitch 20 of the ink-jet head. FIG 4_is a block .
todradnesn Browitey-changd npst t9borrheoruthéng opt rehe vifiage of

in the ink-jet printing device of FIG 1. FIG 5 is a
chblrackeds agrchinrs hoaphics ehicmcts ondd] ectagotdt ki dfone

each of the host conmputer and the ink-jet 25 printing
prée¥k§eng; |$o AHat @hksSifage agu#Aln tShesinnpeadmpravgd earaf

the output character which is subjected to a

higaﬂgﬁéléa WA NS ot ORE PROGE SEL NG Hds laRPa BP0 s BAF the
f the | m ddl e

arge an d

ink-jet printing method can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing the outline
composition of the mechanism part of a serial type ink-jet
printing device in the preferred embodiment of the invention.

FIG. 2 is a cross-sectional view showing the
principal part of the ink-jet head in the ink-jet printing
device of FIG. 1.

FIG. 3 is a diagram.for explaining the nozzle pitch
of the ink~-jet head.

FIG. 4 is a block diagram showing the composition
of the control unit in the ink-jet printing device of FIG. 1.

FIG. 5 is a block diagram showing the functicnal
composition of each of the host computer and the ink-jet

printing device.
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drops. 5 FIG 7 is a diagram show ng the dot
configuration of a slanting part of the character
which is subjected to the conventional half-tone
processing using 50% for each of the Ilarge and m ddle
drops. FIG 8 is a diagramshaowi ng the dot
configuration 10 of the slanting |line part which is
subj ect edFI® @ hal - doperaprPeEsFih@n exenpleref ethed
enbodi nent of the invention using 50%for each of the
cutptgeckhack aicddh@idhops. stbizctded s adicagrantional half-
expl aining the drive waveformof the head. is FIG 10

tohé BrbtOski  agyiam shewepg éden GIMOS 1heRe 8hdiMeddle
drive circuit of the head which circuit corresponds to

dr E head driving unit of FIG 4. FIG 11 is a diagram

OW ng t he 5 x 5 dot window which is used for
pattern 20 FIG 12 is a fl
bxpl a1 ni e bt 6o easPRERoF T H Pﬁ%ﬁ?&?ﬁ%ﬁ@mtm
FIG 13 is a dlagran1shomnng t he conposition of
ofdpj ¢érnting mast pA t§eaCBP5@?%ﬁﬁf%h1Q@xﬂﬁa§HPa§CFﬁ@ tO the
details of 25 the processing of the pattern matching.
cony®nEk GrallShakf-d cticagrametsingxpd @inix§ tthe eask ©f the
whi ch the nunber of the dots which forma straight
lalrigéeznbehv@ere td¥ppst.ep- change parts (F, G in the
slanting line

FIG. 8 is a diagram showing the dot configuration
of the slanting line part which i1s subjected to a half-tone
processing in the preferred embodiment of the invention using
50% for each of the large and middle drops.

FIG. 9 is a diagram for explaining the drive
waveform of the head.

FIG. 10 is a block diagram showing the composition
of the drive circuit of the head which circuit corresponds to
the head driving unit of FIG. 4.

FIG. 11 is a diagram showing the 5 x 5 dot window
which is used for pattern matching.

FIG. 12 is a flowchart for explaining the
processing of the pattern matching.

FIG. 13 is a diagram showing the composition of the
driver IC.

FIG. 14 is a diagram for explaining the details of

the processing of the pattern matching.
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which is subjected to the half-tone processing using
50% for 5 each of the large and mddle drops is 2.

- FIG 16 is a diagram for explaining the case in which
t he nunber of the dots which forma straight |ine
bet ween two step-change parig-in the slanting line
which is subjected to the half-tone processing using
50% f or &déh d6 16 ehéirarae fow excddiridgopkeigase in
FIG 17 is a diagram show ng an exanple of the

whi el efighcempairt efntha ddies Svbd dh dotrmwvenddvaidhiG I1ikB: i s
a diagramfor explaining the case in which the nunber

be%eézheuapts%e\ymcﬁanger%ﬁtsst (B @t ihi BBe 151868 WREM frieD

st ep-change parts in e slanting line which is
j ect to.the half-t essi j %0 e

wnh! 8 bkl BT e e AT PR A0 B Ss for

expl ai ni ng the case_i which the nunber of the dots
eaﬁﬁi ‘Bﬁ %ber%aigé?t PR gﬂf‘gﬂ?\edwsoéﬁ/\gen two step-change

parts in the slanting |line which is_ subjected to the

“hal f -t onFBroddsdieng dipagamoipbofedde iniag) eheangse in

small drops is 4. FIG 20 is a diagram show ng anot her
whéxhnphe mimbdre ofiithdodotisedhich fidm pasteehghht tineg.

25 FIG 21 is a flowhart for explaining the -17
beRBERSEId Ositfp-atdingg bhetsmah | thl glaneihbelint whieh is

forms the blank only. FIG 22 is a flowhart for
suB%BERLAI 19 {1 half-tone processing using 50% for each of
the large and middle drops is 1.
FIG; 17 is a diagram showing an example of the
reference pattern in the 5 x 5 dot window.

FIG. 18 is a diagram for explaining the case in

which the number of the dots which form a straight line

between two step-change parts in the slanting line which is

subjected to the half-tone processing using 100% of the small

drops 1s 4.

FIG. 19 is a diagram for explaining the case in

"which the number of the dots which form a straight line

between two step-change parts in the slanting line which is
subjected to the half-tone processing using 50% of the middle

and small drops is 4.

FIG. 20 is a diagram showing another example of the

window used for the pattern matching.

FIG. 21 is a flowchart for explaining the
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processi ng of adding the small drop to the dot which
forms the 5 font only. FIG 23 is a flowhart for
expl ai ning the processing in which the pattern

mat ching is perforned for each bit per window to the
bitmap data as the font datg; _FIG 24 is a diagram
showi ng the exanple of the 10 slanting line in which

pro@gierg kedveddérg the rewtldd drppt he theodes sitmigloffoEmg, the

23. FIG 25 is a diagramfor explaining the problem
bldimatordiRe smal |l drops for the correction are separated
inthe slanting line with large inclination. 15 FIG

26 is a digram ggow POoREh SR Qb1 kBRI ng OFKECt i on
which is conpatible wth reduction of the influence

of dot position deyiatio t L.agoj '
orgorSard B GHONBPb e Shorel &5 FRETRES SRAST AR e
the inclination. FIG 27 is a diagram show ng an
fopka#ipt¥e of the 20 reference patterns with the 4/1
inclination and the 1/4 inclination. FIG 28 is a
bl ock di aF@M2Shdwi agfleeckorpdin ieFplagnintetiek- | et
printing device in which the detection unit is
proceysteg. ir2whith BRSTpMDE FGRICARRY NS EeffdHked for each
I NVENTI ON A description will now be given of the
bi?r§§ﬁrw%on@@w@h@eaﬁﬁmgé ddhes iqwems ganw thcsef erence
o] e

FIG. 24 is a diagram showing the example of the
slanting line in which jaggies have been corrected by the
processing of FIG. 23.

FIG. 25 is a diagram for explaining the problem
that the small drops for the correction are separated in the
slanting line with large inclination.

FIG. 26 is a diagram showing an example of the
correction which is compatible with reduction of the infiuence
of dot position deviations and the jaggies correction effect
by changing the jaggies correction method by the inclination.

FIG. 27 is a diagram showing an example of the
reference patterns with the 4/1 inclination and the 1/4
inclination.

FIG. 28 is a block diagram showing the composition

of the ink-jet printing device in which the detection unit is

provided.
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acconpanyi ng drawings. Wth reference to FIG 1
through FIG 5, the ink- jet printing device (inage
form ng apparatus) in the first preferred enbodi nent
of the present invention will be explained. FIG 1
shows the outline conpositipg of the 10 mechani sm part
of the serial type ink-jet printing device in the
BEJIF 0 ePRefBBEY MBGIOWE THke INWeAATOEN. FIG 2 is a
cross- sectional view showi ng the principal part of
t he i nk-jretddzeadptison twell nlew @e prilvahi 08 deyipgme ffrred
FIG 1. FIG 3 is a diagram for explaining the nozzle

embd GibRfs e thBK: heinhedd wikGrefelkanshons dHhe

conposi tion of the control unit in the ink-jet

nting deyi FIG 1. FIG 5 shows the functiona
ac %ﬂﬁﬁﬂ?#ﬁ %I %ﬁngéh of the host conputer and the

i nk-j et r|nt|n devi ce. The ink- in

of this TRERTCDES copi 13es t Eng?(ftl ?hgﬁb%

rails 2 and 3, the carriage 4, and the rinting head
jet. prieting devigel $ipage I mimg Wﬁﬁuéf efn the first

hori zontally across the frane 1. The carriage 4 is
prabyveabiy adutdokeed 66 the mregkntr dinven2iandwllkdod hat

the nrmovenment of the carriage 4 in the direction

exbNgdigad ed by the 25 arrow Ain FIG 1 is possible.
he printing head 5 is carried -19 on the carriage 4.

The movengpi aof sﬁu‘&%scﬁﬁéi&gﬁfné% dihgat bencef the

arrow A is driven by the power source (which is not
mechani art oL the serla type ink-jet printing device in
Shown), sugh gs . the motof. k-jet ting d

the preferred embodiment of the invention. FIG. 2 is a cross-
sectional view showing the principal part of the ink-jet head
in the ink-jet printing device of FIG. 1. FIG. 3 is a diagram
for explaining the nozzle pitch of the ink-jet head. FIG. 4
shows the composition of the control unit in the ink-jet
printing device of FIG. 1. FIG. 5 shows the functional
composition of each of the host computer and the ink-jet
printing device.

The ink-jet printing device of this embodiment
comprises the frame 1, the guide rails 2 and 3, the carriage 4,
and the printing head 5. The guide rails 2 and 3 are
constructed horizontally across the frame 1. The carriage 4
is movably connected to the guide rails 2 and 3 so that the
movement of the carriage 4 in the direction indicated by the

arrow A in FIG. 1 is possible. The printing head 5 is carried
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The paper (recording paper) 7 which is the printing 5
mediumis placed onto the guide board 6, and the paper
7 is received by the platen 10. The platen 10 is
equi pped with the feeding knob 10a which is rotated
through the drive gear 8 apnglg_the sprocket gear 9 by
the power source which is not illustrated. Conveyance
onothé heeypapere 2.0 nThhendiereit of Ihe ndircated dHyin hehe
arrow Bin FIG 1 is allowed by the pressure roller
diddcid &4 hePapebw Al 5s CORPFES $8d thet peesrt 86urce (which
pressure roller 11 and the peripheral surface of the
. <P e under e r the ink-jet printing
lsdég{f’ c%eh 0 )t'higgcgnggdfs’ﬁgnltﬁ?tépl'S t he movenent or
scanni ng Qf the printing.head 5 arf i 4) i N
carried o eiR?RF%é(ﬁﬁFﬁggﬁgﬁﬁ?%E)ri Fegﬁggg %thhe printing
direction of the arrow A) while the conveéance of the

mepapBr iy Baced E@ thEt 91RO HPHth-SscARAi hES dPFRRE | bntS
(the direction of the arrow B) so that the ink drop

recsided diartged fled¢ent A - pr The i Mptrrad 05 1s2euunhpred with the
image is printed on the paper 7. A description will be

feg¥RY Bioh ML athiichge s4roteed prhivdughg theadrbyet dear nk and
supply system etc. in the followng. The carriage 4

theS spadERPe bt b the tpel Bbi8s d@acdtd whikd BEi Abtng
head 5 conprises the ink-jet heads which carry 25 out

R R R st el VN S
R TR TR L N R -
~direction which is perpendicular to the main
roller 11 while the paper 7 is compressed between the pressure
roller 11 and the peripheral surface of the platen 10 under
pressure.

In the ink-jet printing device of this embodiment,
the movement or scanning of the printing head 5 (carriage 4)
is carried out in the main scanning direction (the direction
of the arrow A) while the conveyance of the paper 7 is carried
out in the sﬁb—scanning direction (the direction of the arrow
B) so that the ink drop is discharged from the printing head 5
and an image is printed on the paper 7.

A description will be given of the carriage 4, the
printing head 5, the ink supply system, etc. in the following.

The carriage 4 is equipped with the printing head 5.

The printing head 5 comprises the ink-jet heads which carry

out the discharging cof the ink drop of each of the colors of
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scanning direction, and the head 5 is nmounted with the

5 direction of the discharge of the ink drop being the
downward direction. In addition, the respective ink
cartridges for supplying the ink of each color to the
printing head 5 are nountggyon the carriage 4 in such

a manner that they are exchangeable. 10 The ink

yelhsw I {dge clan( seg, Fhégera | Mprod beédcht (Biherdsypeatiitdely,

the air outlet open to the atnosphere, and provided

an@t oD eidremiwit A1 s8Rtk ity autl 8trdOfed in the ink-
supplying the ink to the ink-jet head inside. The ink

: ' coE ; g ide, :

e o R e R
i nk, of the ink cartrjd 15 i.ng_suppli.ed. 1.0 the

ST e eI 0D ranft HRei b 4 ForPgREPY hb R 1Us
_pressure by the capillary tube power of_ the porosity

digpreken Mbrdey8ischaedprehtihey P&ad PR PRENGr el Movwhyard
enbodi nment is constructed using the separate ink-jet

diheadsof tIve addditipduathe otegpesvripyenénk takbridges for
Alternatively, the printing head nmay be constructed

su mﬁl?ﬂ@g heasd iepdsketthncabdcho hag pthennozgl rese g ence

ich carries out the discharge of the ink drop of

mo?flﬁ dCOh ¥he 22 r7UEHRERNDR €5u@F £ iRl REabedley are

-jet head) 5 in -21 which pressurize the ink and

eXtFe iggbﬁgop is made to form Al though the
Sreterostati c type which is made to carry out

dlsplacen%gg fgktgyi€¥igggr?gn}ggg ﬁfﬁ?“z Si%u%rbggded at

the top with the air outlet open to the atmﬁsphere, and
provided at the bottom with the ink supply outlet for
supplying the ink to the ink-jet head inside. The ink
éartridqe 15 contains the porosity object inside, and this
porosity object being filled with the ink. The ink of the ink
cartridge 15 being supplied to the ink-jet head is maintained
at a slightly negative pressure by the capillary tube power of
the porosity object.

Moreover, the printing head in the present
embodiment is constructed using the separate ink-jet headsrof
the individual color component inks. Alterﬁatively, the
printing head may be constructed as one head composition which
has the nozzle sequence which carries out the discharge of the

ink drop of each color.

Furthermore, as a printing head (ink-jet head) 5 in
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pressurization by the static electricity power between

the 5 di aphragm which fornms the |iquid-chanber surface

of a wall by electric machine transducers, such as

t he piezoelectric elenment, and forns the

pi ezoel ectricity type or theqiLnk passage surface of a

wal | which carries out ink pressurization through the
whiltlapbregpn rizrd theeirpkeatd odee vitnilc kiropuntenads hie fdln.

can be used. In the present enbodi nent, a description

AlvhbhgRethgidertirbetaase typahitchct He pagzoebecirie out
type ink-jet head is wused. As shown in FIG 2 and

ditgéﬁacéme D& Pt %i@gpﬂfagrlu5ané-5:air§ci%rso‘éhgegnﬁo t hat

e nozzle plate 17 1n ch the plurality of nozzles

16 are formed is,attached tp_ t.he f.r f e
orRaRF e dY FoPnPRGe Rentare e e BoR O B Fyden S

liquid chanber 14. By ?lvin the pressure to %he [ H_
dipRhEREM| YRILFY 2067eh ARBef 1 T4 By Rk odc FYALBFe Wit ch ¥all by

the energy occurrence unit by the piezoelectric
eldevirte midleing $nsosdurkust raigel ag s pkezppleneric

liquid chanber 14 serves as the ink drop 18 fromthe

elagante 46dofordne thezpliezpthtetAiity itgpe andthdhinlkes
to the paper 7 as a dot. 25 At this tinme, the desired

palsBREe LSrPEédiAblL By 1- vRi8R1 ¥hg SLlrat inel PréBeurization

actuator which gives the pressure to each Iiquid
thﬁgggpgéh%gdiéﬁhfgahﬁ %Ebnkhggeféﬁgkéﬁe1wﬁacﬁrcgﬂﬁﬁers this
can be used.

In the present embodiment, a description will be
given the case in which the piezoelectric type ink-jet head is
used.

2s shown in FIG. 2 and FIG. 3, the printing head 5
is provided so that the nozzle plate 17 in which the plurality
of nozzles 16 are formed is attached to the front surrface of
the liquid-chamber forming member 15 which forms the liguid
chamber 14.

By giving the pressure to the ink in the liguid
chamber 14 by the actuator which is the energy occurrence unit
by the pilezoelectric device which is not illustrated, the ink
in the liquid chamber 14 serves as the ink drop 18 from the
nozzle 16 of the nozzle plate 17, flies, and adheres to the

paper 7 as a dot.

At this time, the desired image is printable by
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constitute two or nore dot formation units, and the
sequence 5 (nozzle sequence) of the nozzle 16 is nmade
to intersect perpendicularly to the main scanning
direction, and the pitch between the nozzles 16-16 is
represented by 2 x Pn. Moregyer, the nozzle sequence
di stance L Separates on the one head, and is forned
driving ddiedtiredgqtibacastudibr twhishshifes nghe hefempure to
configured alternately and using the nozzle sequence
ea®h iiguitavensegeentes Pn, and the nozzle sequence of
the two sequences can formthe inmage of Pitch Pn in

the sub- sgannl;agodineehl oty NG B0RAMNBEe AAYz4 1S 16

feed. Moreover, 'n or to carry out the novenment or

15 scanning of the carriage 4 .n the [ C [
COH?F%&ﬁ%%ﬂE & maFFvgoéu #%R?Eﬁqqf %15%3 ?% a é% {§b%ﬁﬂ§e
scanni ng notor and the foIIomerEPulley are connect ed

(npagee EFTURNENe Ofi FPAGNBETE Hhd S BRIEi kPR tRFIect
timng belt to the carriage, the tw-way novenent of
perpendaeurlagy it therpedn ostamtidw diifgctoonheangothe pitch
forward or reverse rotation of the scanning notor. On

betheent ties adesi néel defst pemornmtacheypaperPset  on
t he guide board to the printing part of the printing
head, these@fs Py dedzibesd@athdoldigtannd frighhoites
pad which delivers the paper fromthe gui de boar
ont BReO4LE S JBIDE 29 WBLER.GUI o5 Ik €QBVEXANER-OL the
papér, the cdnvéyance - rolTer I ch conveys the
paper. fromthe feed roller nd the .ti.p roller.whigh
TG A8CPRFEE A% RSy GPY TARGEd T T AR e =P B P Re-e
conveyance roller forced on the peripheral surface of
nozzle sequence of the two sequences Pn, and the nozzle

sequence of the two sequences can form the image of Pitch Pn

in the sub-scanning direction by one scanning and the feed.
Moreover, in order to carry out the movement or

scanning of the carriage 4 in the main scanning direction, the

drive pulley driven and rotated by the scanning motor and the

- follower pulley are connected together by the timing belt, and

by fixing this timing belt to the carriage, the two-way
movement df the carriage is carried out according to the
forward or reverse rotation of the scanning motor.

On the other hand, in order to convey the paper set
on the guide board to the printing part of the printing head,
there are provided the feed roller and friction pad which
delivers the paper from the guide board, the guide member

which guides the conveyance of the paper, the conveyance
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this conveyance roller and the conveyance roller. 5
The conveyance roller is driven and rotated by the
feed roller through the gear train. And the platen
roller is configured in order to guide the paper sent
out fromthe conveyance robler corresponding to the
successive range of the marn scanning direction of
rolher caridragenveysheherpade nErpar thelBeed tdiEleur, riricnghe
head (guide). Furthernore, at the downstream part of
tib Mo PIdNGiNGH EBEERERES i dél@wfé%@eéngPQV@ﬁ’aﬂﬁ‘@ paper
di rection, the conveyance roller which is rotated and
driven | rder, t er .l | i
ool B s Aeen R 5 el Po PR beE iR IR of
arranged are thz ejection roller for sengin out the
this et AWE &P &?'oﬁn?rékﬁ R EPUEE R %ﬁrde nmenber
for securing the ejection course of the paper, etc.
The pri ntThey deeagveecaabel 1o drs W igesorBngCtet ety the
I mage signal at the time of printing, noving the
feedr roAher Ahr2@hThbei gkat stirigat héddothei nlahen stoblsad is
paper, the one line is printed, and the follow ng Iine
cohighidd eth foyddrheopanete af ierpapRiredener sutedranartid ty
conveyance. At the tine of the printing end, by
e ot . o i 1
R e bane SRaterhogE iy fat, SirkRSsivaT Rt 1dr the
printing.regi.on, .printin peration -.24.i !
malh SR e Ro bEr e P et o8\ BELALER v

the position which separated fromthe printing region
ofpFhenpr SRS ek (GH4AST er direction right

Furthermore, at the downstream part of the printing
receptacle in the paper conveyance direction, the conveyance
roller which is rotated and driven in order to send out the
paper in the ejection direction, and the spur are arranged.
Further arranged are the ejection roller for sending out the
paper to the ejection tray, the spur, the guide member fof
securing the ejection course of the paper, etc.

The printing head is made to drive according to the
image signal at the time of printing, moving the carriage 4.
The ink is breathed out in the stopped paper, the one line is
printed, and the following line is printed for the paper after
predetermined gquantity conveyance.

At the time of the printing end, by receiving the
printing end signal or the signal with which the back end of

the paper arrived at the printing region, printing operation
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end of the carriage, the recovery processing device
which is 5 not illustrated for recovering the poor
di scharge of the printing head is configured. To the
recovery processing device, it has the cap wunit, the

suction unit, and the cleqﬂégg unit. During printing
standby, it transfers at tHI'S recovery processing 10

is dcee\%ﬁ%ﬁ%iege an@Neh& apidg i@f dehevhead ts ©dd rhakraut
wth the

cappi ng uni't, and the carriage can prevent

t he poor ,jn l.schar j:nk dr ' ifH
di schar ggioa:%ﬂvg{c, apﬁ %ﬁ%%ouérjﬁ% Ogt ﬁ?géﬁw%%{%ﬁgﬁ ﬂylb?fg the
carrying aut the discharqge the_in 15. whi.ch i s.

P}t it o 96O bit Fhg SYEE R dltganS%SFi(% %’Ajn%t%&ncfc‘-’}%tt
the ink viscosity in all discharge output becongg .

endi x@d;he MedriRaest BhE CHSETA §EOFEPF R FRARELGS Which 1s
mai nt ai ned. When the poor di scharge occurs, the

notli sThagigateautfbet refovdminpdths poogaddgchride tde the
capping unit, air 20 bubbles etc. are sucked out of

priﬁ@iﬂ%s&f@fﬁ% euhkeuwedh the ink with the suction
unit through the inner tube, the ink, garbage, etc.

adhering 40 4ﬂge_r%ic%‘ea§§,9§r&égéseitn 126G itennyethdycap
the cleaning unit, and the poor discharge is

ani o BonoUid T2ET Nk PARC TRt SR "kt al TEa 6k Che

mai n part bottom and %bsorbed gpd re%gined ggcéggan
PTi Ak BB SBFIRIPY it ETRRET BB sTmed S MECARRY P E
device side, and capping of the head is carried out with the
capping unit, and the carriage can prevent the poor ink
discharge by ink dryness by maintaining discharge ocutlet at
the humid state.

Moreover, by carrying out the discharge of the ink
which is not related to printing in the middle of printing
etc., the ink viscosity in all discharge outputs becomes fixed,
and the stable discharge performance is maintained.

When the poor discharge occurs, the discharge
outlet of the head is sealed with the.capping unit, alr
bubbles etc. are sucked out of the discharge outlet with the
ink with the suction unit through the inner tube, the ink,
garbage, etc. adhering to the discharge outlet face are
removed by the cleaning unit, and the poor discharge is

recovered.

Moreover, the attracted ink is sent to the consumed
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A description will be given of the exanple of the 5
printing device of the present enbodi nent which is not
provided with the function of generating the dot
pattern actually printed in response to the print
conmand of the "character ¢ 5inage drawi ng. That is,
the print command from the application software

1nE%eoW Sg_ognsﬁaﬁnﬁ%{st%@m@it eh khelfaph quassebtiym, hend
print driver i1ncorporated as the software in the host

. ab%%{ﬂ’%t%{ngr %gg%%lgé&s ?%Z%Eaét Lokt hesdabar ofnd i AHeNtHoRGumed

als transmtted to the
~printing device so that the printing is perforned.
ln]Sp‘“@éW-i cally, the print command of the character or

15. image drawi ng fromthe appl,icatiqn_or the

oper at i ndt SESCEAPFHON el hdd gétYﬁEngr tRR X TRtHIf the

the command in which the position, the thickness, the
pristing eleoricef ofhehé i preesenthemhoddaratdvhied desddtbed,

or the conmand in which the font, the size, the

proPSidd antof thie rehat feh esf tgereratdngr tbd, det cpatfr20
the character is stored tenporarily in the draw ng

{ ka addbbh 98, & hese ramraBdsnane of the
ac%éé%%?ﬁ%%“%ﬁx%ﬁe spe%ific print Fgﬁguage. The command
stored in the drawing datammpnory i IRt B PESHRS D YF
chaRactakt }F i 2%3° a}'f?ng's the corréll“fan etg print 25 a o
line, it is transformed into

thepBORLLGRHNGiY 8 RESpBEFEFOR: ‘Tha IR YeSaTPRrE: o
the line which are specified by the cormang. Iffjtt ies in
prokessednand-he PENtNErAveRat REPEICTATRE Gt FPReSOTTWar
informati on of the ,
the host computer, and rasterized to the data of the printing
dot pattern, and such data is transmitted to the printing
device so that the printing is performed.

Specifically, the print command of the character or
image drawing from the application or the operating system in
the host computer (for example, the command in which the
position, the thickness, the form,.etc. of the line to be
recorded are described, or the command in which the font, the
size, the position of the character to be recorded, etc.) of
the character is stored temporarily in thé drawing data memory.
In addition, these commands are described in the specific
print language.

The command stored in the drawing data memory is

interpreted by the rasterizer. If it is the command to print

a line, it is transformed into the printing dot pattern
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correspondi ng character is called fromthe font
outline data 5 stored in the host conputer, and the
outline information is transfornmed into the printing
dot pattern according to the size and the position of
t he character which are sng%tied by the conmand.
Such rasterized dot patternS are stored in the raster

acl8t@i Y hel ol tiBhs theEchidi@diest eeonpot ethe line
functions to rasterize the conmmand or the outline

whgaﬂ%@té ff%%a Lherdat ompdind he mr kRt £ 89rdot caabdff o
y using the known rectangular lattice as the basic
rinti osition, The printing dot . patte stored in

PrPRE POk MEROPY T LA A AR 85 o 15

ink-jet printing device via the_ interfage. ‘As Sﬂomm érL
coprespanding WEFeCSPTuaft CRELERe TWKk -8t TOBFi ARFhyne data

devi ce conprises the printing control unit 23, the
stbead initvhedranii coppubhire hatdi Ves @UdANGCELNAPERABEOR Hies

printing head 5, the carriage drive control unit 25
treRiEBrRed catid aheoptrideingndot ardtrtdrmofactbedtagr tagehe

4, the line feed drive control unit 16 which carries
si%%taEBetﬁQt§5éfﬁldﬂwdE'Eﬁe ehather Pt algrkhlBreaBfetheied by

ata-processing unit 27. The printing data sent from

t he ho co er_i ed.i r
P RS ot 1P, LoheP T e Torel IR he

predeterm ned data is received, the stored printing
rasFerygpha BeUQBh i ed via the data-processing unit 27

to the head driving unit 24 so that the ink drop is

di schar geBtf Flohs tHare pideheshi REBPHEYE | TGHICEE 68 of

the printing head 5 based on
rasterize the command or the outline information into the data

of the printing dot pattern by using the known rectangular
lattice as the basic printing position. The printing dot
pattern stored in the raster data memory is transmitted to the
ink-jet printing device via the interface.

As shown in FIG. 4, the control unit of the ink-jet
printing devicé comprises the printing control unit 23, the
head driving unit 24 which drives each actuator of the
printing head 5, the carriage drive control unit 25 which
carries out driving control of the carriage 4, the line feed
drive control unit 16 which carries out the rotation driving
of the platen 10, and the data-processing unit 27.

The printing data sent from the host computer is

"stored in the raster data memory (which is not illustrated).

After the predetermined data is received, the stored printing
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the printing dot data, the image according to the
printing 5 data is printed on the paper 7. At the sane
time, the rotation of the platen 10 or the conveyance
of .the paper 7 (the sub-scanning) is controlled
through the line feed drive,5control unit 16 and the
nmovenent of the carriage 4 (the main scanning) is

da&ori_tg %hb@dlblar P19 h K @latar-pirage sdihy enciintaolto theuhitd

. When the printing on the plain paper is perforned

drRylrE %n%”?@nkbo t'i{ﬂ%ll‘ﬂk PicbBt i BOddemifilyes Sveralthe

e quality problems peculiar to the ink-jet
ntin rise,.such t r
Pr%ﬁﬁa fP 821?h%u%leﬁéabl.q]%tf;%ghgg%g{%%éw > based on

resi stance, the ink dryness characteris
the roF GEAS BOSt ek Bat Wt | T BRECEORER bR Bt
(color bl eeding), the double-sided printing
datharmgmrited op &he. paper the Aragbe ﬁ@@?h@%'r &h&hen
t he hi gh-speed printing on the plain paper is carrled
rofition tof $heepyadiehf icubt the samvefypncgot athe tprusyr 7
characteristics. Mreover, the ink commonly used for

(thBesinKsdAlnide ﬁ%'Bgnﬁﬁﬁlﬁédﬁtﬁﬂbhgwatﬁé asné hfeadjdrive
conponent, thé colorant, and the wetting agents, such

: COE?rgiylgI‘?{'@ 2]56 )&\g‘&jt t.he mPgéxg%?@ &{1 ML \eREE 88204 (the main

he co ere are the dye and

t he, ment, -28.An se
sceaﬁeﬁﬂ?.ﬂo%amﬁﬁ?&&&% hipaiy RSy adeariap seonert
fromthe reason that the outstandlng colorlng

ungliakacteri stic and stability are acquired.

When the printing on the plain paper is performed
by the conventional ink-jet printing device, several image
quality problems peculiar to the ink-jet printing arise, such
as the color-reproduction characteristic, the durability, the
light resistance, the ink dryness characteristic, the
character blot (feathering), the color boundary blot {color
bleeding), the double-sided printing characteristic, etc. of
the image. Furthermore, when the high-speed printing on the
plainrpaper is carried out, it is very difficult to satisfy
all these characteristics.

Moreover, the ink commonly used for the ink-jet
printing contains the water as the major component, the
colorant, and the wetting agents, such as glycerol, for the
purpose of prevention of clogging.

As the colorant, there are the dye and the pigment.
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However, if the recording paper only for the ink 5
jet printing in which solidity, such as the light
resi stance of the inage obtained using color system
ink and durability, is inferior to the colorant to
the thing using the pign'enl2 nd which has the ink
absorption | ayer especially about durability is used,

And though bhswh! knkecormmaessiing11¢ aksdain ana8f tises for
10 anount of inprovenent, when the plain paper is
sedh, ﬁnpﬁ t 4 SN t L EH % ;
th%é??%?%&?%?yfgg hen? %%g%#%é?é¥bQFﬁp?§%gM%ﬁgﬁbrobﬁgﬁﬁng
over, the col or systemink in the case where the plain
chaaErey Jssﬁife(}nijngg?}%gﬂeﬁy year s%cqg%gﬁghat i on or
utilization is carried out for, 15 use of_th i gnent
syst em i AlOWAVEEN 48eEhe NP RTFHRT PEPGReRRLY ¢ c%febdﬁlk
bl ack, etc. as the colorant to the plain_ paper
jeprpminmigng Simnvbicthespligdeit, dowh a6t thavelghle resistance
solubility to the water unlike the color, usually, it
of MKESimdwk CArthiasdousiRgd ¢dibodiststichutied pndcdssitngl idfy,
the pigment with the dispersant, and is used for the

1sWah L BSr W @hel BK1bPatPerState tMhieeusshgdbti®e pigment and
di spersion was carried out. Generally, using the

'whg%%nggé fﬂ%(ﬁﬁ% %%gogkgbén i§§%§:§%§§%i@ggy¥?$§égr&ﬂgability

rovenen 0 be obtal ned.

difficult to sat.isf he ot her i mm qual ity -29 .

i s haraor o FRRIRe 16 M aheotes ot bae 4o 61, 367 certatn
difficult to obtain high imge concentration, L

amgunti ef eHIPXVIHIE g VWBRAr Blee p}akn paper 1s used, it is

col or-reproduction characteristic, etc. when
common that it is not that which may be satisfactory.

Then, in order to improve the problem over the
color system ink in the case where the plain paper is used in
recent years, examination or utilization is carried out for
use of the pigment system ink which uses the organic pigment,
the carbon black, etc. as the colorant to the plain paper
printing.

Since the pigment does not -have the sclubility to
the water unlike the color, usually, it mixes and carries out
the distributed processing of the pigment with the dispersant,
and is used for the water as water ink in the state where
stable dispersion was carried out.

Generally, using the pigment allows the light
resistance and waterproof improvement to be obtained. However,

it is difficult to satisfy the other image gquality
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carrying out the high-speed printing on the plain
paper. 5 There have been still the inmage quality
problens that are not fully satisfactory, such as the
character blot, the color boundary blot, the
doubl e-si ded printing charaggeristic, the ink dryness
characteristic (fixing characteristic), etc. A

chéleserd pitstdmswsiihubeagevesiiof FHspecdapodyi tibnmofdifffcult
the ink according to the present invention. The ink

to 05198 1 rRGaQHd 1 BE gk OcbiCelt ©BENIn, | RVMERE EOanengdIysiridhe
printing ink mﬁich has the foll owi ng conposition.

ch;¥gg%éfﬁs€fee Qb BEnE &Eé%&&ﬁséﬂ%%a%@é?ié@icfcgtc when

ing, and t e so ent or deconp05|ng and
d| Sstributi t ment .i.s used
caf harpa it PrgPaaPert Bant i et iE b SR R he
surface active agent, the emnul sion, the antlsegtlcs
Thareg R %Jsﬁgﬁ%ﬁbe afeRde 479 Wit REPPUSRY BRAT (31 not
addi tives. The wetting agent 1 and the wetting agent 2
fuale saidesfargcayse suchcasi the adjarstakent béak, behe color
performed easily 20 and the respective features of the

poWRbA PO BHEN ttheC @bube- badae sueitht iNgnehpratheriskic, the
according to the present invention is essentially

in&OBPPSEL:s Ofn 418 tledh keWeNgr ek e it el ehr9s€18) , €40
pi gnent (self-dispersibility pigment) 6wt % or nore; 25

(2) Vett 'ﬂ 980t chon 29 isﬁev& 28Rl &m (Déltlon of

Wat er - sol u e organi ¢ So vent {% %rface ac Ive

agen .
the ?n& géc§ﬂ§fgg(%33%hgogkggent invention. The ink drop

according to the present invention employs the printing ink
which has the following composition.

That is, the pigment is used as the colorant for
printing, and the solvent for decomposing and distributing the
pigment is used as the indispensable ingredient. And the
wetting agents, the surface active agent, the emulsion, the
antiseptics, and the pH adjustment agent are further used as
the additives. The wetting agent 1 and the wetting agent 2
are mixed because viscosity adjustment can be performed easily
and the respective features of the wetting agents can be
harnessed. Namely, the ink according to the present invention
is essentially composed of the following elements (1) to (10):

(1) Pigment (self-dispersibility pigment) 6éwt% or
more;

(2) Wetting agent 1;
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5 10 type; (6) Polyol or glycol ether with the carbon
nunber of eight or nore; (7) Emulsion; (B)
Antiseptics; (9) pH adjustnent agent; (10) Pure
water. Hereafter, each of the elenents of the ink
according to the present inwention wll be explained.
(1) Concerning the pignent, the inorganic pignent and
.the organi{?) pitgmdngmaygebed dsed without limting the
kind 15 of the pignent. The exanples of the inorganic
pi gment used mRytdrrcbadplei baginin edldenti;:r on oxi de,
and further include the carbon black which is
manuf act ufed by, 4Sidad st viel fe oy arfiRihedsr AYANoRSC
the contacting nethod, the fufnace nethod, and the
+ thermal nethod. 20 Moreover, the exanples of the
yg?ganic pi gnent used may include the azo pignents
(for exanple, azo l.ake, insoluble azqg,pignent,
condensaﬁ)@n Yog PEnELYERL| %Vée%z‘“b&ﬁ‘ré:%@nfzﬁrbalc?‘)’{“ber
the nulti-ring type pignments (for exanple,
ofpkiEht oty dRPFRY pi gnent, peryl ene pigment, perynone
pi gnent, 25 ant hraqui none pi gnent, qui nacridone
pi gment, ¢V pxeEmuiesigirgnment, -31 thioi ndi go pi gnent,
I so indolinone pignent, quinophtharone
{(8) Antiseptics:;

(9) pH adjustment agent;

(10) Pure water.

Hereafter, each of the elements of the ink
according to the present invention will be explained.

(1} Concerning the pigment, the inorganic pigment

and the organic pigment may be used without limiting the kind

‘of the pigment. The examples of the inorganic pigment used

may include titanium oxide, ircn oxide, and further include
the carbon black which is manufactured by using the well-known
methods, such as the contacting method, the furnace method,
and the thermal method.

Moreover, the examples 6f the organic pigment used
may include the azo pigments (for example, azc lake, insoluble
arzo pigment, condensation azo pigment, chelate azo pigment,
etc.), the multi-ring type pigments (for example,
phthalocyanine pigment, perylene pigment, perynone pigment,

anthraquincne pigment, quinacridone pigment, dioxazine pigment,
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pignent, etc.), the dye chelates (for exanple, the
basic dye type chelate, the acid dye type chel ate,
etc.), the nitro pignents, the nitroso pignments, the
ani |l ine black, etc. 5 According to the preferred
enbodi nent of the inventioni-any of these pignents
which has a desirable affinity with the water is
thppiheieh|piamssd., 1he Fnaphinene igmephe pHIRERADLRRERNE
is desirably in the range of 0.05 to 10 mcroneters,
pigmdnoprecgref ehebldye theilzstesei{fr exanpds, dhd B@shogive
preferably, 0.16 mcroneters or |ess. The anount of
tyRddbhb D Of dhe RiideRt agpéhehelaeyr atc.in the hikrds
desirably in the range of about 6 to 20% by wei ght,
. r ; |y r : u 0 % Db
pl%ﬁ?gﬁ?f etllgé J.etrr%gloy glgmteﬁ‘és, ange Hfi18RRUL18kO «12% by

e followng are nentioned as the exanpl es

of the pjgnent, preferably used accardi e
pr esent |‘J?‘|‘g%?ﬁc§]6£g etolel-' eeﬁ’gﬁ%?lége%fe%éﬁgqe%gk%gi Blr]r%nt
_used may.include the carbon black (C_I. pignent._Dblack
inypntigeh aRY tHe tfhﬂﬁﬁ’a@égmﬁ}‘%%k‘}’h%%%aaﬁwﬁ B‘F%&E?g%ﬁe
acetyl ene bl ack, and the channel 20 black, the
afifénaky, witlohtlss wdppeds prefet@hly ussidgnmefhebozaknigize of
and titanium oxi de, and the organic pignments, such as
tHeh@igasht i Beedl acldesGrablypignene tdrazk off) 0.05r €ovéd,
t he exanples of the color pignments may include the

mier meEESQ?nén?fﬁéféN e@%&éﬁleei|ﬁWtﬁameﬁér b2 128s, and

(Diarylide yell ow 553D), 13, 14, 17, 24, 34, 35,

ol TRl A gpsteh of01esy 81, 6

The amount of addition of the pigment as the
colorant in the ink is desirably in the range of about 6 to
20% by weight, and more preferably in the range of about 8 to
12% by weight.

The following are mentioned as the examples of the
pigment preferably used according to the present invention.

The examples of the black pigment used may .include
the carbon black (C. I. pigment black 7), such as the furnace
black, the lamp black, the acetylene black, and the channel
black, the metals, such as copper, iron (C. I. pigment black
11), and titanium oxide, and the organic pigments, such as the
anlline black (C. I. pigment black 1).

Moreover, the examples of the color pigments may

include the C.I. pigment yellow 1 (First yellow G), 3, 12

(Diarylide yellow YT 553D), 13, 14, 17, 24, 34, 35, 37, 42
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97, 98, 100, 101, 104, 408, 109, 110, 117, 120, 138,
153, the C I. pignent oranges 5, 13, 16, 17, 36, 43,
51, the C.I. pignent red 1, 2, 3, 5, 17, 22 (Brilliant
first Scarlett), 23, 5 31, 38, 48:2 (Permanent red 2B
(Ba)), 48:2 (Permanent red-2B- (calcium) 48:3
(Permanent red 2B (Sr)), 48:4 (permanent red 2B

(yéINRW ire8: bxi8e) 2, 5%3:95, $2,1 8GBr PREnarentCared ks 68) , 95
60:1, 63:1, 63:2, 64:1, 81 (Rhodam ne 6G | ake), 83,

97 8BEL01 00, r @01, 0%04de 463} ,10004,1100511106120,08.3Kadrfidumthe
‘red), 112, 114, 122 10 (qui nacridone nmagenta) , 123,

C. ﬂ4ga ‘%lee%gs t H98ngd88s, 179, 11672,171,7?36 A3B, 517%nd 85.1.

209, "219, the C 1. pignent violet |
| ake 1,,-16, :
4D ey ' 5 Sttty thtmain.

358, 8, IO 3 B Bup 3oy r%ife%‘) &

18 36, etc In addltlon,,' t he surfacg f the ment
(o ik e, (e ARBBRI | b dsedd by o fe (P ESTERaG Lo
and the graft pignent which is dispersible |n wat er,
2Bt kién pr ookSlad 52i:grehs: 1whd Th | Gudildpensi framine wellor 60:1,
with the functional groups, such 20 as sul fone group
6391, CEE PoXxyd4 ar,08n, (Rhoginime GGldetket)o BBe 88uiOhCElwdn
t he pi gnent (for exanple, carbon) may be used.

oxk/ﬁéepé!&f , 10 niger ogapsul €8 Wt Ldiniivsn Fede, t 0igpniBin 122
e pl gnent such that the pi gnent can be di spersed in

UGB S ST naute 1o e e g2, a7
17%hel 9, nené f190 bH@%$ 585,a399, the C.I. pigment vioclet 1
(Rhodamine lake), 3, 5:1, 16, 19, 23, 38, the C.I. pigment
blue 1, 2, 15 (Phthalocyanine blue R), 15:1, 15:2, 15:3
{(Phthalocyanine blue E), 16, 17:1, 56, 60, 63, the C.I.
pigment greens 1, 4, 7, 8, 10, 17, 18, 36, etc.

In addition, the surface of the pigment (for

example, carbon) is processed by the resin etc., and the graft

. pigment which is dispersible in water, the processed pigment

which is dispersible.in water with the functional groups, such
as sulfone group or carboxyl group, which are added to the
surface of the pigment (for example, carbon) may be used.

Moreover, the microcapsule which is méde to contain
the pigment such that the pigment can be dispersed in water
may be used.

According to the preferred embodiment of the
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t he di spersant are added to the ink as the pignent

di spersion liquid which is nade to disperse the

pignment in the water nmedium The desirabl e exanpl e of

the di spersant used may be 5 the known di spersion

l'iquid used for adjusting the_known pignent

di spersion liquid. The exanples of the dispersiaon
invémuiah,used isagiesineh lelchate thel PaERARE o yekagk |ink and

acid, poly-nethacrylic acid, acrylic

thélcdijsy%ﬁs}drﬁnaﬁsél k@dedpod yiter inki mgl theepagmenti0lispersion
acrylic acid ester copolyner, acrylic acid-acrylic

1i ic‘,’EI WHiIOH 1:e8hL8E £OPQL ¥P®Fse W@ﬁgméﬁtyihctmmhter

opol yner, styrene nethacrylic acid copol yner

éb%rgs Sﬁg}%c@élslﬁaﬁigd ?%Ea%ié Co G éﬁl E%L_,Sgﬁﬁ elﬁse d may be

styrene nme ry I C acCl ry Ic acid

al kyl ester copoly tyre al ph y

thackaPFE AR B b Ar ISt yiin E A Bha: Geb Ry i

styrene acrylic acid copolyner acrylic acid aIkyI
pigwert dbyrASARen ldgiidne maleic acid copol ymer, the

vi nyl - pol ymers napht hal ene mal ei ¢ acid_copol yner,

Vi nyl aceTh&eﬁxampﬂesnefcbpel@n@@er&mqnﬂll@@éﬂaﬂéEdf@@Yy

acid vinyl-polynmers ethylene copolynmer, vinyl acetate
in2fuhal Rt e SORRIIYIRT poli/Rtraled e dyr @:todlyi-meahiadrylic

copolymer, vinyl acetate acrylic acid copol yner, etc.

acé&coégkggiéq% f&idyf§&%hﬁﬁQlf@béﬁﬁdﬁyﬂeﬁﬁ WiR§1l acetate

Fnvent e average nol ecul ar wei ght of any of

rs d t.he
ac§y§65 ?8 % 9§§%§§me prgékifﬁ%yé&%§1tlw ?ggggQ%falkyl
5,000 to 30 OOO and nost erabHy i n th% range
es§Rr7 COpBlYBRis, HogermacinsaR: or copeimdt,! B8y

methacrylic acid copolymer, styrene acrylic acid-acrylic acid
alkyl ester copolymer, styrene methacrylic acid-acrylic acid
alkyl ester copolymer, styrene-alpha-methyl styrene acrylic
acid copolymer, styrene alpha-methyl styrene acrylic acid
copolymer-acrylic acid alkyl ester copolymer, styrene maleic
acid copolymer, the vinyl-polymers naphthalene maleic acid
copolymer, vinyl acetate ethylene copolymer, vinyl acetate
fatty acid vinyl-polymers ethylene copolymer, vinyl acetate
maleate copolymer, vinyl acetate crotonic acid copolymer,
vinyl acetate acrylic acid copolymer, etc.

According to the preferred embodiment of the
invention, the average molecular weight of any of these
copolymers used is desirably in the range of 3,000 to 50,000,

more preferably, in the range of 5,000 to 30,000, and most
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addi tion of the dispersant used may be in such a range
that the pignment is dispersed stably w thout
affecting the effects of the invention. The ratio of
the pignment to the dispersant 5 is desirably in the
range of 1:0.06 to 1:3 is desirable, and nore
preferably in the range of 1:0.125 to 1:3. The ratio
prefietdid ypiignshe teede fof 1O EC0LANP0P o Thee amaunt of
wei ght of the printing ink is in the range of 6%to
ad@D%dy ofeicglet diapdrsduet grssd meiyz beofint frecle d orante that
pignent is 10 in the -range of 0.05 mcroneters to
th@-ﬁ-ﬁ;{rﬂgrﬁf QrReleEperdbe stUKINERL thoudi speesethd nthateifects
and the dispersant is the nmacronol ecul e dispersant
t ] aL weipght ; &S P eré ange @fspersant
Ong%%SB%gﬁﬁ%%%boo?HPfr?%g&u%§g¥kigF§gﬁghorganic P
, sol vent, .cont ai_ni ng_the rofd der kvati ;
isedoRiiatty, 12 £ ep%?%??d‘%%eﬂl ds'q%’ggg ? érb g% %%%ﬁa%lnee’ §po
the color inks, the image gualjty will _igprove. (2)
more PpugLeiier APn§hensang t‘?ﬁgl:apg 1° thé: wetting
agent 2 and the water-sol uble organic solvent, the
wat er i s Tsedeadsioaoifi ghedphamknimused Aeri fke FAleraet to
to 20 obtain the desired physical properties of the
thenkobal weighr efenhedpyhessnofilhe s ik, thadrangerderés to
to inprove the dissolution stability etc., the
208XBYPLES10f, Rl Walebraehublge ©F gaRd @odolruadt pugeeht is
may i nclude the following. It is possible to use
. _these r- | e. | t -~ 25 N0
i PR A8 G 27 USRI G E ey S Tl eras

pia %Q%Sié égggéééggji%h%ater, and the dispersant is the

macromolecule dispersant the molecular weight of which is in
the range of 5,000 to 100,000. If the water-soluble organic
solvent containing the pyrolidone derivative, especially 2=~
pyrolidone is used for at least one of the color inks, the
image quality will improve.

(2} to (4) Concerning the wetting ageht 1, the
wetting agent 2 and the watefQSOluble organic solvent, the
water is used as a liquid medium in the ink. In order to
obtain the desired physical properties of the ink and to
prevent dryness of the ink, and in order to improve the
dissolution stability etc., the examples of the water-soluble
organic solvent used may include the following. It is
possible to use these water-soluble organic solvents by mixing

two or more solvents.
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wat er - sol ubl e organi ¢ sol vent used may include the
follow ng: the. pol yhydric al cohols, such as ethyl ene
gl ycol, di-ethylene glycol, tri-ethylene glycol,
propyl ene glycol, di-propyrene 5 glycol, tri-propyrene
gl ycol, tetra-ethylene glyegk- hexyl ene glyco
polyethylene gl ycol , pol ypropyl ene gl ycol, 5-
pent anediBle ekaBPReganddfle , wejitjider ggents 1 and 2 and the
1,2, 6-hexanetriol, 1,2,4-butanetrio
waﬂeﬂrébluﬂkﬂuﬁﬂdaMip pelvéni;usddamaﬂ ﬁnydnde thé chhblowing:
al kyl esters, such as ethylene glycol nono-ethyl
th@t @I%hf&l&! hyleme1gl ysath renedntiyheethigtol, di-ethylene
di - et ne glycol mono- nethyl ether, di-ethylene

gl%oégoLufP e ?&p@Bl fﬁ§$@d@7 ly%blcohl—prop rene

t"her, ra- et ene gl ycol nono-nethy

eth [o ene gl L

glyspihyaﬁ-é’lyoaqycraal% %iny?‘)e*?%e%%Vethﬁh%ﬁ SSbVRgT eenyiene
gl ycol nono-phenyl 15 et her, e gl ycol

glﬁéﬁésbﬁﬁk¥¢ Istleate GLHEOhT t POY ¥?th§iﬁ Sﬁﬁcﬁﬁrt} t7T ng

conmpounds, such as 2-pyrolidone,
pemeahydmlpylo@wma@edm&ydgbxwmw 1aZprbexraprerial a-

di met hyl i m dazol i di none, epsilon-caprol actam gamma-
1,kytypataséonesl t He 2aki-tdetenapoinls ,pehmivlas ther pabiedric

N 20 nmet hyl formam de, N, N-dinethyl formam de; the

aﬂ@@h@@ SQQF@UggﬁersSU§Jbﬁ“h§“§ﬂhyﬂéﬁ%n@ﬂyaﬁlnﬂono ethyl ether,
di - ethanol am ne tri-ethanol "am ne, mono- et hyl

et JFF Y g?ﬁirﬁgnéﬂﬂd% 1 %Ehe?th c#l nélﬁiycol mono-

dlng conp un suc net Ryl

dorsper: i e aa%%d%ﬁ%‘y‘?%ﬁ'th@{ PG ghgernylene
glcxirecsollr %glngwgégy Ieetsheorf, tthe?:srg-g{: 3fé§e Sg(;)ll.yyceo ! ?nono—methyl
ether, propylene glycol mono-ethyl ethexr; the polyhydric
alcohol allyl ethers, such as ethylene glycol mono-phenyl
ether, ethylene glycol mono-benzyl ether; the nitrogen-
including multi-ring compounds, such as 2-pyrolidone, N=-
methyl-2-pyrolidone, N-hydroxyethyl-2-pyrolidone, 1,3-
dimethylimidazolidinone, epsilon-caprolactam, gamma-
butyrolactone; the amide compounds} such as formamide, N-
methyl formamide, N, N-dimethyl formamide; the amine compounds,
such as mono-ethanol amine, di-ethanol amine, tri-ethanol
amine, mono-ethyl amine, di-methyl amine, tri-ethyl amine; the
sulfur-including compounds, such as di-methyl sulfoxide,

sulfolane, thiodiethanol; propylene carbonate, carbonic acid

ethylene, etc.
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may i ncl ude diethyl ene glycol, thiodiethanol,

pol yet hyl ene gl ycol 200-600, triethylene glycol,

glycerol, 1,2,6 hexanetriol, 1,2,4-buthanetriol,

petriol, 1,5-penthanediol, 2- 5 pyrolidone, and

N- net hyl - 2- pyrol i done. Thesggare effective in

solubility and prevention of the poor injectjon

char act erihst idesigable oe¥FP I lutdesfapsrarionsolfrnts

other wetting agents suitably used may contain the
magatndiardelelicthyleranplesobf titiodistbharl depobyel ntyert)

i ncl ude the nonosacchari des, the disaccharide, the
gl9kbyos@EEodtay,i desethybend rg pesharglgeecand, 1,2, 6-

quatrosaccharide are included), and the

he98+¥§ﬁﬁ9ﬂaﬁL ,ithEﬁaggﬁfiéﬂv‘%é@ﬁyam,e§,Qtﬁeﬁ{ﬁhnediol, 2-

pol ysacchari'des may i nclude the glucose, the nmannose,

t he, fructgse,. the ribgse, e 0S&; e j . :
PR St N TStk har e e SE 38 e un
| act ose, the sucrose, th trehal ose,, the maltotriose, ..
sogpbllHer eand %%&Wéaecﬂgr%%.loo%alﬁ@ & CBuGEP TR et e

w de sense and suppose that it includes the
dusubst bine gsoigtivgle wivdePyatkPRt in the nature, such as

al pha-cycl odextrin, cellul ose, etc. 20 Mdreover, the

exanpl es Die tdithedemietatnyesgehts hesieakdac cisedi ey aaytain

i nclude the reduci ng sugar (for exanple, the sugar

thdl 6ahehafoeaer ahd ekanbass HOERHCHADMGHZ deHuvbear gap
iIs the integer of 2 to 5), the oxidation sugar (for

1nEX30R! €hegx{ﬂ<§rt1%szalcfé}‘gxl%ﬁ%9’, f;fg@ 4 98- @i ddeSt €nk, the

amno acl o 25 ac etc. Especially the

sugar al cohol is.desirable and the -37 g i .
o1 EEaarRaE R e e D S BREEREF Sy T e bppBihirice ave
included), and the polysaccharides. The desirable examples of
the polysaccharides may include the glucose, the mannose, the

fructose, the ribose, the xylose, the arabinose, the galactose,

the maltose, the cellobiose, the lactose, the sucrose, the

trehalose, the maltotriose, etc. Here, the polysaccharide

means the sugar in the wide sense and suppose that it includes
the substances which widely exist in the nature, such as
alpha-cyclodextrin, cellulose, etc.

Moreover, the examples of the derivatives of these

saccharides may include the reducing sugar (for example, the

sugar alcohol (general formula: HOCH?Z (CHOH)nCH2 OH where n is

the integer of 2 to 5), the oxidation sugar (for example, the
aldon acid, the uron acid, etc.), the amino acid, the thio

acid, etc. Especially the sugar alcohol is desirable and the
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Maltitol, the Sorbit, etc. The content of the
saccharides in the ink is desirably in the range of
0.1 to 40% by weight, and nore 5 preferably in the
range of 0.5 - 30% by weight. (5) Concerning the
ani oni ¢ or nonionic surface37active agent, any agent
may be used without limting the kind of the surface
degérphie e lephofekBapPBgabiaterRhadnreyi dncsifeathe
active agent used may include pol yoxyet hyl ene al kyl 10
Maétheol acetatInrbdadeegkchbenzene sul fonate, lauric acid
salt, polyodyethylene alkyl ether sulfate, etc. The
exanpl es e thmteen ofi ehsusbecikancldy eraghet inkmys
i ncl ude pol yoxyethyl ene al kyl ether, polyoxyethyl ene

de@&%&blyeﬂi e‘ihe RAlngeX et Byheps 5@t bi} arif@tt yagal fore
ester,” 15 po yoxyethylene alkylphenyl et her

eth e aI ne, _ ts ene al kyl
pr%%?%8%¥¥t% %%% ose exanp e§&5 %He surface
active agents na be use% solely.or two ar
- . among t hém %&%%&F PnaBoRbinatt J}Pnlﬂ’?& g,urggge
t ensi on accordlng to the present 20 invention is an .
adtigexaghnth %RyuﬁQ§§ttﬁ@ngﬁnﬁ§9¢IW¥§hQQ¥ gdpéiting the kind
Specifically, it nmeans the dynam c surface tension for
oft e shoficéeiarstinid kigentne Sheoexkmpler dthahsuehdonits
formed, and it differs fromthe static surface

sulr@3%e08 cHERS Ui @ch th Yo dte ma Evatit:!& ablionpdlyaxyethyAlehBorlhy1l
any method of neasuring the dynam c -38 surface

o5 1500+ 2 SHC Bt d NS SARYEN L1088 2 FEASHUNG RRER0da1t,

polyoxyethylene alkyl ether sulfate, etc.

The examples of the nonionic surface active agent

may include polyoxyethylene alkyl ether, polyoxyethylene alkyl

ester, polyoxyethylene sorbitan fatty acid ester,

polyoxyethylene alkylphenyl ether, polyoxyethylene alkyl amine,
polyoxyethylene alkyl amide, etc. One of the above examples

of the surface active agents may be used solely or two or more

- among them may be mixed in combination.

The surface tension according to.the present
inventicn is an index which denotes the permeability to paper.
Specifically, it means the dynamic surface tension for the
short time within one second after the surface is formed, gnd
it differs from the static surface tension measured by the
saturation time.

Although any method of measuring the dynamic
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whi ch is known from Japanese Lai d- Qpen pat ent
Application No. 63-31237, can be used, the surface
tensi on neasuring instrunment of W1 hel ny hung-board
type is used to nmeasure the 5 dynam c surface tension
according to the present inygntion. The desirable
val ue of the surface tension which allows excell ent

suffadengecizdoact entht s el ammeadd onat haeageerns riethost
smal l er than 40 mJ/n2, and nore preferably it 1is

whseml d eredhan £32mniapenedd IH)d-Cortepatagt t ygp pbdatoloroNo.

gl ycol ether with the carbon nunber of eight or nore,

t d | | |
63— ??%fpggﬁhb%% b%%dg YRE! st ite tehiseBni Bepaliting |y

as the solubility in a range of

lto 4.5 h 295d e
ngHERER Thitt e ar SRR %@m L5 SPATRS hease e
and/or 15 glycol ether to the tot %ht .1 he £
dYPRIHE | FIF A€ ST OPhBCCPH hf P61 6ngwlﬁven +on.
weight. It is turned out that |f the above condltlons
are met, The destirable velue ehetheaturdiesRerbrsspnt Welch
ink is inproved and the discharge stability and-
a1l eeguencyl srabifiixingacbaasquer bt Wi Enda dsyaeBsanount
of . 20 addition. (6-1) 2-ethyl-1, 3-hexanedi al ;

ch%?hHQéfiéNlé'fg@éﬁﬁll%Q drgnees ﬁQYmFG 2nd more_preferably it
,2,4-trimethyl -1, 3-pentanediol; solubility: 2.0% (25

1sd%%5ffér(%h%gQN?QQEEF?nt whi ch has the solubility in
t he Tange -

(6) Concerning the polyol or glycol ether with the
carbon number of eight or more, the peolyol and/or glycel ether
which is partially water-soluble and has the solubility in a
range of 0.1 to 4.5% by weight in water at 25-degree C is
added so that the ratio of the content of the polyol and/or
glycol ether to the total weight of the printing ink is in the
range of 0.1 to 10.0% by weight. It is turned out that if the
above conditions are met, the wettability to the heat element
of the ink is improved and the discharge stability and
frequency stability are acquired with a small amount of
addition.

(6-1) 2-ethyl-1,3-hexanediol; solubility:4.2% (20
degrees C)

(6-2) 2,2,4-trimethyl~1, 3-pentanediol; solubility:
2.0% (25 degrees C)

The penetrant which has the solubility in the range
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of 0.1 to 4.5%by weight in water at 25-degree Cis
advantageous in that the perneability is high in spite
of low solubility. Therefore, it is possible to
produce the ink which has high perneability, with the
ot her solvent in 5 conbinatgon with the penetrant
having the solubility in the range of 0.1 - 4.5% by
of Wi o 4 Skatber waiols- Hedratercator SrAeIE8Rb bt i on
with the other surface active agent. (7) Concerning
adtvéetsgadisd dm thhtlShdegerm&ﬂhakﬂuM:1stheghesmnsmﬁmﬂsnﬂniow
be added to the ink according to the 10 present

solyEM4PN. THagekeskn efulsigisgmedrs tbheredutsi tite ink
whose continuation phase is the water and whose

whﬁ&ﬁﬂ%‘g mabmpgs0£1ﬁrbecﬁeol&t%wrngone§he in

|ngre ent he exanp of the resin ingredients of

e dIS erS| n ase_of _the [resi I
AT HEL ST PR BEpBLrRE ST g %@é?%ﬁﬁﬁ%@?tnhe
the styrene-butadiene resin, the V|n hl.ori de es n,
rande GE19] ¢ Ayriekd MESORT Pheitadtend FBSFRE Lnet in

styrene resin, etc. According to the preferred

 coshboat emtwidfh ttie othesnsupbace tadis vigesideable t hat t he

resin is the polyner 20 having both the hydrophilic-
- portion ang) tdenderdriephahecempbsiomn.itVisedesirable that
al though the grain size of the resinis not limted

th@srégﬁﬂ asuideemd sldeBd sof Brdrethk Hhecdashyabbethe
di aneter of the grain of the resin is about 150nm or

prfgg % ,t%{;l&?fez@{ e&s&gﬁ' Yroh B4 dh tRA2R8E fudsion

ese resin -

whose continuation phase is the water and whose dispersion
phase is one of the following resin ingredients. The examples
of the resin ingredients of the dispersion phase of the resin
emulsion used may include the acrylic resin, the vinyl acetate
resin, the styrene-butadiene resin, the vinyl chloride resin,
the acrylic styrene resin, the butadiene resin, the styrene
resin, etc.

According to the preferred embodiment of the
invention, it is desirable that the resin is the polymer

having both the hydrophilic portion and the hydrophobic

. portion.

Moreover, although the grain size of the resin is
not limited as long as the emulsion is formed, the desirable
diameter of the grain of the resin is about 150nm or less, and

more preferably is in the range of 5 to 100nm. In these resin
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enul sions, the resin particles can be obtained by
mxing in the water with the surface active agent in
some case. For exanple, the emulsion of the acrylic
resin or the styrene-acrylic resin can be obtained by
m xing (nmeta) 5 acrylic ackdgester and the surface
active agent with (neta) acrylic acid ester or .
emplyiente, @l Hesisorarehekes mambaabfpinedalky dniwerg)in
ester in the water. The rate of m xture with the resin
thengaiesht entth ahd stbhfaseriackevacdare dgestmescaesirably
in the range of 10:1 to 10 5:1. The formation of the
enul si on hecamepdiel f tBYl myherod her ameuatzotithgesin or
surface active agent used does not reach the range.

th915££§e§éh£rﬁq%d reMﬁncgm%@%ir@‘d Egegggggg%eta)

active agent “used exceeds the range, t ity of

chTHBabTIT (0 G bR sBorha i e SaP R AR Rt

parts of the water to 100 weight parts of the resin ,
acrili Rl GH S RGP pAAYESRE t A rgs 5P FAPSI ReF]) acrylic
desirably in the range of 60 to 400, and nore
acpdefeetd] yedten He thagwaberl00 to 200. The exanpl es of
the commercially available resin emulsions may
i ncl ude "Timé kitrtee 2F mekalirk- 4002 dnd fe5002npstyienes and
acrylic resin emulsion, N ppon Paint Co., Ltd.),

thebokebto"a 4004 RehY! e #8siPabBfUlSitoR rBALRI BEOND:1 to
Ink & Chem cals Inc.), "bonkohto" 5454 (styrene

5:?32¥?#§S5é§%%%§?%“d% eHe gﬁhf&?@ﬁﬂbéé&ﬁé& 9&%%&%@&% when the

styrene acrylic resin emnul sion,
' " _SK-200

am?é@??%#itogsgﬁ% : ’§%%gyélﬁé§§£b&£g 'dbes™hot" Feach the
range. ©On the other hand, when the amount of the surface
active agent used exceeds the range; the durability of the ink
falls or there is the tendency for permeability to get worse.
The rate of the weight parts of the water to 100
weight parts of the resin in the dispersion phase of the resin
emulsion is desirably in the range of 60 to 400, and more
preferably in the range of 100 to 200. The examples of the
commercially available resin emulsions may include “maikuro-
jeru” E-1002 and E-5002 (styrene acrylic resin emulsion,
Nippon Paint Co., Ltd.), “bonkohto” 4001 (aérylic resin
emulsion, Dainippon Ink & Chemicals Inc.}, “bonkohto” 5454
(styrene acrylic resin emulsion, Dainippon Ink & Chemicals

Inc.), SAE-1014 (styrene acrylic resin emulsion, Nippon Zeon

Co., Ltd.), “saibinohru” SK-200 (acrylic resin emulsicn,
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Sai den Chem stry Co., Ltd.), etc. In the ink used
according to the present invention, the ratio of the
content of the resin ingredients of the resin

emulsion to the ink is desirably in the range of 0.1 -
40% by 5 wei ght, and nore pugterably in the range of 1

- 25% by weight. The resin enul sion has the character
Sa@ﬁ@@k@#ﬁﬁﬁ%ﬁﬁy CoondERdel; ¥Fhibits the osnosis of the

coloring ingredients, and further has the effect

whi ch pr aimtigs filki ngetioacterding ritd rt@err@etﬁaﬁﬂtwnventlonr

Mor eover, depending on the kind of resin enul sion,

ththaEQ@tofftHéﬂd@mieﬁﬁ becohe rediar iialgredddnts bAsthderesin
effect which also raises the friction resi stance of

ethSlBﬁ' o edhdetfier s @8kibap{#0n T kiews addblivesspd by

e art, other 15 than the col orant, the sol vent, and

ek 5SS KRB SR EBPAG 1 Loy petone.

résen i'on exanples
t he antls tics ,or antinold use [
dehydr oacEt® &ty S Qﬁ?bg% g%&%?%é%ﬁ uﬁplkaDEd and
pyridinethiol-|-oxide sodium benzoic acid sodium 20

copdanaetl} orapheitel tedicampsas cof o iHiNgGhéngredients,
adj ust ment agent, any arbitrary substances can be

andsé€drthet hmapHhemlaffect whéchnkromotdme fixdingstedthe be
seven or nore without affecting the ink prepared. The

prax@ipbesc@iwthe pH adj ustment agent used may 25

i nclude the am nes, such as diethanol am ne and -

tr'ethanohorégver, depending on the kind of resin emulsion,
the coat is formed on record material, and it has the effect
which also raises the friction resistance of the printed
matter.

(8) to {(10) The known additives in the art, other
than the colorant, the solvent, and the surface active agent,
can be added to the ink according to the present invention.

The examples of the antiseptics or antimold used
may include dehydroacetic acid sodium, sorbic acid sodium, 2-
pyridinethiol-l-oxide sodium, benzoic acid sodium,
pentachlorophenol sodium, etc.

Concerning the pH adjustment agent, any arbitrary
substancés can be used if the pH value of the ink can be
adjusted to be seven or more without affecting the ink

prepared. The examples of the pH adjustment agent used may

include the amines, such as diethanol amine and triethanol
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am ne, the carbonates of alkali netals, such as
['ithium carbonate, sodium carbonate and potassi um
carbonate, the hydroxides of alkali metals, |ithium
hydr oxi de, sodi um hydroxi de, potassi um hydroxi de,
amoni um hydr oxi de, the 4thg5-class amoni um
hydr oxi de, the 4th cl ass phosphoni um hydroxi de,  etc.
anfhe, exegptasd i tene céhal kel hgneted§entsugheds mhythium
i ncl udes ethyl ene-di am ne-tetraacetic acid sodi um
canbtnate, dodiasetcdacbacatesanld wotdssdnoxgetrhyhate, the
et hyl enedi am ne-triacetic 10 acid sodi um
hydiekhyéener tdi@mineepant pateth ud ¢iydirsaddem sodium
uram | di acetic acid sodium etc. The exanples of the
hy@ﬁ&kf&% ! ggi}éﬁ’aeséi%fj hgaxokmé udgnmAgish $krbkede sodhdiMn
throsultate, m

anmoni t hi odi gl ycol at e,

throsurf at e, ” ammni G Le. | |
clear, RTCTATE RS e | SReLg A I At FRPBOEER PRggpeides

the exanples of the dots printed by the ink- jet
€thrinting device will be explained with reference to

FIG 6 to FIG 8. FIG 6 shows the exanple of the

out put chBracexamplze Wi thei shela)dwd agagenthesed may

conventional half-tone processing using 50% for each
ineflutibe tangberendiimnddiee tdtopscetlGacid soodsmt heitdotlo-

configuration of the slanting line part which is

trsubkectedei® s epnwgat-bagathial dciynecpliesess-fgiacetic

using 50% for each of the |arge and m ddl e drops. 25
ach SB9MIn} iRy 8nd -1 i BhSnEX0PL £2.cd130010S o 3681 uft3
uramildiacetic acid sodium, etc.

The examples of the anticorrosive used may include
acid sulfite, sodium thiosulfate, ammonium thiodiglycolate,
diiscopropylamine nitrite, pentaerythritol tetranitrate,
dicyclohexylamine nitrite, etc.

Next, the examples of the dots printed by the ink-
jet printing device will be explained with reference to FIG. 6
to FIG. 8.

FIG. 6 shows the example of the output character
which is subjected to the conventional half-tone processing
using 50% for each of the large and middle drops. FIG. 7
shows the dot configuration of the slanting line part which is
subjected to thé conventional half-tone processing using 50%

for each of the large and middle drops.

As shown in FIG. 6, in this example, jaggies take



place in the slanting line part of the character,
whi ch shows a poor character quality. This is because,
as shown in FIG 7, the dots in the slanting line
part are arranged in the shape of stairs. 5 1In this
exanpl e, the nunber of the-dgts which form the
straight |ine between the two step-change parts of the
plscai inl the Hiwatdcgeliperrash 9% theucheRRFERT sWiedFh ethows
the one- fourth inclination slanting). On the other
a baod, chiftacBeshpes ittlye dahis0isobtigusat i nh sowrheln FIG. 7,
slanting line part which is subjected to the

thBabbt L ong {HOGASHIREg NihBepprefofe edrangedi BNthefshape
the invention which uses 50% for each of the |arge

d .and the mddle drop (which corresponds to the
Ofe%%%ﬁ?%'of FIG 7), and FIG 8 (a) to (d) show

different_]j i es _correctipn nmethods. I LG

> (a) and ({é riifl CAPEPLfe EBSn%V%E?¥rPfiﬁ%ecﬁogﬁewgggPlform
drop is added to the blapk part at the changing
theopRERLahd 1) RREVEET FREI B4 cStaR R BSTER Whi RS

the small drop is added to the blank part and further
stehe-likagehamicter pepitacadipyfewe &ihildh deopalded the one-

Specifically, FIG 8 (a) shows the exanple in which
foaRehstimatligioion slatdédgio the bl ank part (positions

of 46 and 51) at the changing point. The small drop

i's printegnathd hehdY aakapartc46sosndhe hanetng
point. FIG 8 (b) shows the exanple in which two

0 el Mg bl oat B0 s etea o
the half-tone processing in the preferred embodiment of the
invention which uses 50% for each of the large drop and the
middle drop (which corresponds to the example of FIG. 7), and
FIG. 8 (a) to (d) show different jaggies correction methods.

15 In FIG. 8, (a) and (b) indicate the examples in

| which the small drop is added to the blank part at the
changing point, and (c) and (d) indicate the examples in which
the small drop is added to the blank part and further the
image dot is replaced by the small drop.

20 Specifically, FIG. 8 (a) shows the example in which
one small drop is added to the blank part (positions of 46 and
51) at the changing point. The small drop is printed at the
blank part 46 of the changing point. FIG. 8 (b) shows the
example in which two small drops are added to the blank part

25 (positions of 46, 45, 51, and 52) at the changing point. The
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two small drops are printed at the blank parts 45, 46,
51, and 52 of the changing points. FIG 8 (c) shows
the exanple in which the dots (dots of 47 and 50)
whi ch formthe changing point are replaced 5 by the
smal |l drops in addition to-the exanple of FIG 8 (b).
The small drops are printed at the two bl ank parts and
twphsmahle diqpsg@rgapripisd ap, they blspk parts243of4¢hedl, and
changi ng points. FIG 8 (d) shows the exanple in
52wWbf cthé hehanwd ndopsifd8, 49) which formthe changi ng
point are further replaced by 1D the small dots in
addi tion gt ke @¥aRpbRsOfhEl &anpleClin WAiERESBe dots
exanpl es, the step-change part of the shape of stairs

(dggat{;ﬁ Shang| ng,PeLRELI SoiRrimd cgaénygggzggltdﬁ% e%@pﬁeplaced

e slanting line part is ma

sppot h he conposi,tion of the dots onl

by RREhEPY G ife L bE T8 1 | e S IR PR FIG. B (b).
characteristics that the ink after reaching the paper

Theppeads . AR Er PraReadt e Fhk tdthldPRkngarhe and the one
col oring agent as the mmjor conponents is printed on

implye phai n(4pagér, 43,uS8d, Stheddr aifl émecghbading points.
feathering arises even if jaggies are inproved by the
conposi tipns ofg tte dobsrs 20eByxamdivg irhehink e@het Beo dots
present invention for the ink jet printing, the

(4@&0%?%%19&1{ AL NRY cBERgi b ot BAUGeFthaRdreplaced by
the. bl ot of ,the shape of a nustache is |ost and ?he

CoTRRGHRTRON S S gCPIBOBL oD, o e St Scpen

the ink o£ntgﬁéég%%§2$§1ég? the step-change part of the
shape of stairs of the changing point is formed by the small
drops, and the slanting line part is made comparatively smooth
by the composition of the dots only. Furthermore, the ink-jet
printer has the characteristics that the ink after reaching
the paper spreads. Moreover, when the ink containing the
coloring agent as the major components is printed on the plain
paper is used, the problem called feathering arises even if
jaggies are improved by the composition of the dots.

By using the ink of the present invention for the
ink jet printing, the problem of feathering etc. can be
reduced, and the blet of the shape of a mustache is lost and
the improvement effect by the composition of the dots can be

effectively raised.

Furthermore, according to the ink of the present
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I invention, the feathering is reduced but the
overall blot remain in sone content. In association
with the surrounding dots, the outline part of the
dots becones snooth, and it is possible that the

presence of jaggies in the_gpytput character 5 becones

| ess conspi cuous. Therefore, it is possible to make
inyaggices Haedifpathenspy ciupussdurefoboinghe hevermlgt plot

slanting part, although jaggies. are the phenonenon
refeculirsdre thatenk. | eln pdguidiagionanitstthed smimunding

peculiar to the ink of the invention. 10 In addition,
dotd, tHE RIRSERE EHP@dbfferfﬁe die aRevpesdsssstp! oM Rasis

een given of the half-tone processing of the ratio

of ..50%._f.qr. ch I ! . d e..m
PO I ATE TE RAFPOR e br BSbeeing wh ShoTERE (it
| arge drop and.,the nmiddle drop can be carried out for

begpres NI SORSBLCE8 Sy arbitrary -ratio of the large
drop and the mddle drop. Moreover, the above
descri pt iBrenedorbeehtgli v apesfiblishdorakeoypgaies hardly
inclination slanting in this enbodi nent. The sane
copspressindcdorhengethor smobtd rAllaatlingf pert heabthwrgh
slanting with inclination of 1/3, 1/5 or less, and the

jaggfes! &N itE lhReohuhbe Chesh 1 MNidd @hiengnRl 160 printing,
rotation of 270 degrees, 180 degrees or 90 degrees.

an '&i%ﬁilg% r%\ﬁ?%g@etsaﬁﬁ | i chhenpepbes, of  the

ots e stral ght I ne between two
St P Shang SRR HEns! AOLLIR LIS HLED, | Pre above

deggggpgioéiggéﬁﬁggneg?ggnsg?léhé”ﬁgﬁ%Jézne processing of the
ratio of 50% for each of the large drop and the middle drop.
Similarly, the half-tone processing which uses the large drop
and the middle drop can be carried out for all the cases of
any arbitrary ratio of the large drop and the middle drop.

Moreover, the above description has been given of
the one-fourth inclination slanting in this embodiment. The
same processing can be performed similarly for the other
slénting with inclination of 1/3, 1/5 or less, and the
slanting line subjected teo mirroring or to rotaticn of 270
degrees, 180 degrees or 90 degrees.

FIG. 19 (a) shows the case in which the number of
the dots which form the straight line between two step-change

parts in the slanting line which is subjected to half-tone

processing using 50% for each of the middle and small drops is
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-46 4 (slanting of inclination 1/4). As shown in this
exanpl e, the step-change part of the shape of stairs
of the changing point is reduced by formng the snmal
drop, and the conparatively snooth slanting 5 Iine
part can be forned by the cggposition of the dots
only. Furthernore, the ink-jet printer has the

4 ¢hbamicitrer icdt iioslihation he/4)nk after reaching the paper
spreads. Moreover, when the ink containing the

col ori ng myeHowas i hheh 18| fargirgoneRt S$tes-clkndgd athem of
the plain paper is used, the problemcalled 10

e i 1:58S eVER: | 4,03 ;ake: ENPLOYEH t he
th%o%tl‘p SI té%nsadgf&t%hgfdgltrﬂ%.&é%/ﬁ%giigﬁémtlhe ilnk of thekB/y

resent. inventign for_the . ink j .ati.n .
£ 08%%‘? et'r}?%fsrrfag;[ ﬁg PPHgPRE CERE a%or@:a&a&é gg%gd%n%%%?tsnleantlng
bl ot of the shape of a nustache is | ost %nﬁ%.ég t he
lipappavercant RS fOEreByRy hehe FrifRatitdRoPtt Hee RS SH-y-
be effectively raised. Furthernore, according to the
Fuichkeohordie Preesaktietnpehtien hashdhceghhsprhgrigtics that
reduced but the overall blot remain in sone content. -

theniagsefieat immachiing the sapsounsiergis20 Hotsevéhe when the
outline part of the dots becones snooth, and it is

inRRO %éﬁ@éﬁnirﬂ%ttﬂé‘ Rolbe$RYCEgOht | AYAHIRS mafokhecepbPstits is
character econes | ess conspi cuous. Therefore, it is

ac s less ¢ |
N A R T it il

2L Lhe Phenomenon peculiar Lo the dnk Jeh BL pALNO.

composition of the dots.

By using the ink of the present invention for the
ink jet printing, the problem of feathering etc. can be
reduced, and the blot of the shape of a mustache is lost and
the improvement effect by the composition of the dots can be
effectively raised.

Furthermore, according to the ink of the present
invention, the feafhering is reduced but the overall blot
remain in some content. In association with the surrocunding
dots, the outline part of the dots becomes smooth, and it is
possible that the presence of jaggies in the output character
becomes less conspicuous.

Therefore, it is possible to make jaggies hardly
conspicuous by forming the smooth slanting part, although

jaggies are the phenomenon peculiar to the ink jet printing,
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-47 and still nore peculiar to the ink of the

i nvention. Moreover, the nethod of adding two snall

drops to the blank part (positions of 46, 45, 51, 52)

of the changing points will allow the sane effect.

Furthernore, if the dot 5 (gpts of 47 and 50) which

fornms the changing point is replaced by the snal
andirsl,llandrehpetubismald tdreopskaré phe ntrederdatianao

bl ank parts of the changi ng point and one i mage part

(45, 46, MALovED, BHe dhod hF sddengffwstsmedll kops to
obt ai ned. Moreover, if the two (48, 49) of the dots

£ £hhf UER gggsf{‘%&%r&f RQJ Ntas1058r essy anstardmed 4ndtiag

he smal S an e two small drops are printe

I
at, two .hl a arts of the.changi ' d i
POJrIF&':gé“ﬂgT tagliPQS{’Eﬁ%G?a%,e ,C%Sl, @E?&%‘é@arﬁe et drt
can be obtained. In addition, in the, present .

(daRB Rk @t AE) ABBYET SEFHRGhS SPRBRIHAS BEn igl viaklaced
of the case of the half-tone processing which uses the
byrtité csmEl 150Xober ardchhef tyhemaddl Hropg opramrited at two

m ddl e drop. The hal f-tone processing can also be
blgAkIpEek HWE shel bRahying pdimicase ohet hwagatpartusedd a6,
the mddle drop > small drop. That is, in such a

47¢asg, ihe FWNbene20a0é &hfedt ddire vdr eBsatsed. | MdHBRIT,
than’ the nunber of the small drops used. Mreover, in

. At e e di \/ ripti -
1oL RSl FIRRCEErEhy, A0 A, chengrLALIOR g poin:
inclination. The s di scussion is .applicable tp the
arontGRErRThiG FIReS™ Ot HSOHR FTEh GHE FRGI THLT Giroes
arzlnggéég’at two blank parts of the changing point and two

image parts (45, 46, 47, 50, 51, 52), the same effect can be

obtained.

In addition, in the present embodiment, the above

description has been given of the case of the half-tone

processing which uses the ratio of 50% for each of the small
drop and the middle drop. The half-tone processing can also
be carried out similarly in the case of the ratio used as the
middle drop > small drop. That is, in such a case, the number
of the middle drops used is larger than the number of the
small drops used.

Morecover, in the present embodiment, the above
description has been given of the slanting line with the one-
fourth incliﬁation. The same discussion is applicable to the

other slanting lines with a different inclination similarly,
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-48 and also to those subjected to mrroring of the

sane and those rotated by 270 degrees, 180 degrees or

90 degrees. Furthernore, the case in which the nunber

of the dots which formthe straight |ine between two

step-change 5 parts (F, G.jig.the slanting |ine which

perfornmed half-tone processing which uses the ratio
andfalEtiootheaehsobj¢dieed drgeirandingddf etk ogrgng eingl those

(the slanting line with 1/2 inclination) is shown in
rofdiad By CaD. dkfrkbés Toeiedrecthert w0 degpseof snal |

drops are 10 added to the blank of the changi ng

point, itpGaR.add L0 {he -SA8 PQSHEhOBhENAIRbYr d&he

next changing pointjJ as the image dot which forms the
sl ant.i ine,.and _the staj.rs-1i [ 10
OB Rl T hRoRCErreha e cetfob i i SAP R die.,
to solve 15 this,_in such a case, it i sq&g sed._that
parksi Fraloutiy kbe shantidh Hdifyehorh RET SRR g?épf-tf&ne

the 1-pixel this side of the changing point (nanely,
progapeind wWildhhasdset thhi tat¥orafs S0Bhéost parlhet | thre Large
bet ween step-change parts) (c). The slanting which
aningel ddes dnopshiis andthassRéhiimy diee waghi 842 alsol nathon)
one half of the slanting |line cones to be obtained.
is! Bhéedi 14 ofge ahtshqugh this enbodi ment described the
case in half-tone processing of the ratio of 50% of
each of - nd; i WPpd Bt Beahal firbone,
processi n%ﬁﬁdlg'{w%%ggdség ?ﬁ%etf‘gér ge gnd m tédiﬂe drgplg, e
ad%g& %gntﬁgaéﬂgﬁg %%|¥hgaé égging point, it can add to the

same position (namely, the next changing point) as the image
dot which forms the slanting line, and the stairs-like image
cannot be improved (b).

Then, in the present invention, in order to solve
this, in such a case, it is supposed that it 1s about the
addition range of the small drop to the l-pixel this side of
the changing point {(namely, number-1 of the dot which forms
the straight line between step-change parts) (c}.

The slanting which inclined by this and has

improved jaggies also with one half of the slanting line comes

to be obtained.

In addition, although this embodiment described the
case in half-tone processing of the ratio of 50% of each of
the large and middle drops, in the half-tone processing which

uses the large and middle drops, all can be similarly carried
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-49 out about the case of the ratio of the |arge and
m ddl e srops, and the case of the ratio which serves
as the mddle drop >= snall drop by the hal f-tone
processi ng which used the mnor drop. That is, it can
carry out simlarly about thg.case 5 where the nunber
of the dots of the mddle drop is larger than the

outhutert ahet hasdobs e tiwtisnmlll tdeoparfarahdrmioldle tSrepPs,

exanple in case the nunber of the dots which formthe

and ¢l ghiisd iore thet weelo twii &t efersieange tharmsdde tdwp >=
slanting line which perforned half-tone 10 processing

sm%]f% ﬁ\:ed;g ;ﬂag des Bﬁff 5'984%@12;))?%{4'"5 s(ifngt heikar Q%e@n@he minor

swth FIG (sl"anting o

i nclipation 1/.1) _is_shown (a).. l. (S sl
g | T s Lhdah. SR Ew T Sl Wheb8Ehurly it

as the imge dot  which forns the 15 slanting.lipe, an
VheRe SRRITHIBER RE FRROGRT | Ohddtmu PR ek aroPnis hAtoer “han

present invention, in order to solve this, when
the aggilesr cahridte betson§ptlaotmaldasinop since the stairs-

i ke portion continues, and 1/1 of the slanting line

are the fukHeaimgrel,nteesekaomlé him fdasst thenntineeryef the
the card ganme and 20 such a case, the small drop is

dofQt waddede 49y the endenry fofe BdiGicHnmitks- bt&ﬁ-@mﬁé@n
to be relaxed by the spread of the ink and the bl ot

ks SO, RS 0ROl gt
prgggg ﬁpggﬁéizp'iﬁﬁiﬁgg% gggegbéegfigggﬂJ%%c%hgyng&g and
middle drops with FIG. 16 is 1 (slanting of inclination 1/1)
is shown (a).

In this case, if the small drop is added, it will
become the same slanting as the image dot which forms the
slanting line, and the width of the line will become thick.

In the present invention, in ordef to solve this,
when jaggies cannot be conspicuous easily since the stairs-
like portion continues, and 1/1 of the slanting line are the
ink-jet printers from the first, in the eye the card game and
such a case, the small drop is not added to the tendency for
the stairs-like portion to be relaxed by the spread of the ink
and the blot of some it is made like (number-1=0 of the dot
which in other words forms the straight line between step-

change parts).

The undesired influence by this inclining and



10

15

20

25

-50 carrying out jaggies addition with 1/1 of the

slanting line can be lost. in addition, although this

enbodi ment described the case in half-tone processing

of the ratio of 50% of each of 5 the large and m ddl e

drops, in the half-tone proggssing which uses the

| arge and m ddle drops, all can be simlarly carried
caowyirapautt Chggdtaseaddithen mattito 1gfl pliethar geanltiop dride

the mddle drop, and the case of the ratio which
caSehyemAas the mddle drop >= small drop by the

hal f -t one processing which 10 used the m nor drop.

That is, j LRAA+GBRTYaPHLSdHNHIAN Bénﬁg%!heﬁjaedé@éﬁlbed the
wher e the nunber of "the dots of the middl e drop is

| arger, t f d f _the~s
caﬁr%ﬁe}}#r{onteh rgggpn%{ngl%% té:glsee(}t%p]%lgnu?rbg? o t%gé}p%f
dots which far 3 strai l'ine etmee
thet preh sk M Fs FAPEh |"aﬂﬂ REVEN HBemBF%‘ﬁessmg which
performed half-tone processing which includes the
usgeObhoflaies [andr BHgthPt ArIRG ga® he( simhianyy ofarried
inclination 1/4) is shown (a). In this case, if the
cusmabduidridpe icesaddédthet reaimoif 2@ Becgeedtbe seadrethe
slanting as the imge dot which fornms the slanting

" mibEDE, dAY, (R $hai Esski ke tHBR OGN RGE cheskPEOVLS . th&

t he present i nvention, since the slanting line which

mlhﬁ ﬁf—‘@p S;!mlgma%oez%ogtr g}fﬁ@ Hd 15l dnd %Egéésé%é%ﬂﬁzh

I"ow concent’r ] aggi'es can

8nﬁ$|cuous 2 eaS|Iy and when it. is the ink-jet
ush Br™MR {HéPaye the

That is, it can carry out similarly about the case
where the number of the dots of the middle drop is larger than
the number of the dots of the small drop.

Furthermore, the example in case the number of the
dots which form the straight line between two step-change
parts in the slanting line which performed half-tone
processing which includes the 100% of small drops with FIG. 18
is 4 (slanting of inclination 1/4) is shown (a).

In this case, if the small drop is added, it cannot
become the same slanting as the image dot which forms the
slanting line, and the stairs-like image cannot be improﬁed.

In the present invention, since the slanting line
which includes small drops from the first in order to solve
this has low concentration, jaggies cannot be conspicuous

easily, and when it is the ink-jet printer, in the eye the



10

15

20

25

-51 card ganme and such a case, it does not add the
small drop to the tendency for the stairs-Ilike
portion to be relaxed by the spread of the ink and
the bl ot of some. The unnecessary |l oad to the host
conmputer by 5 carrying out_gaggies addition with the
slanting line which perfornmed half-tone processing

cavfi gams gicudeisht Recas®ro f dagmmiotdrdgsthy skl drop to
simlarly can be lost. In addition, although this

the nmbekidarant ﬁmasChebeﬁaihs»lf%auponu;ohune ki célaxed by the
perfornmed hal f-tone processing which 10 includes the

sp20980 of &lihxde@RSthé hsLs@ld©O Rimet.he small and
m ddl e drops in half-tone processing. It can carry out

simlarl yp le e'i:%%%??el&@&r@o Hhe lﬁ%%%”@ém%{l@eg' gdl e

drop < snma it can carry

| arly about, ase where there.ar . dot s of
caP Rl Wi daies ERARCLAE oo EREL iRt iueﬁ ‘»?fwech
m ddl e drop. In the present enbodlnent the ab
PegESEReHthDNE ~1PRe PERRSEF VR W Ghd nsiaAernEhe| Héow ¢
the one-fourth inclination. However, the same
smdil§ cdsspdroy S:ka;spbimébhelyocarotbﬂerlogltanti ng lines with
a different inclination simlarly, 20 and also to

t hose subjecied tienyi alehbigh ofhidhenbatimand tBeseibed the
rotated by 270 degrees, 180 degrees or 90 degrees. As

s13RRLHGNEth aRAveH LReraPhtBhal AOGRS p‘i%'i:é%%&h Nyyh{ O

each fespective inclinations can be attai ned by

irpEhagt P, 05, Qe Lhe 0T LLeLeNtlAgghes, G07LRETLAMY ana

s accordi |nc |na Ion O

nting line or the | evel of gradation
dd%e drops {h half -tone processing.

It can carry out similarly about the case where it
becomes the middle drop < small drop. That is, it can carry
out similarly about the case where there are more dots of the
small drop than the number of the dots of the middle drop.

In the present embodiment, the above description
has been given of the slanting line with the one-fourth
inclination. However, the same discussion is applicable to
other slanting lines with a different inclination simiiariy,
and also to those subjected to mirroring of the same and those
rotated by 270 degrees, 180 degrees or 20 degrees.

As mentioned above, the optimal jaggies correction
for each respective inclinations can be attained by selecting
one of the different jaggies correction metheds according to

the inclination of the slanting line or the level of gradatioh
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-52 of the half-tone processing. Next, a description

will be given of a nmethod of formng the small drop

to the changi ng point of the step- change part of the

i mge outline. 5 As a nmethod of adding or replacing

the small drop, pattern magghing is used as an

excel lent nethod. FIG 20 shows the exanple of the
ofwilneldve Lsebricoprpaeseimgmat ching. This wi ndow i s

provided with the size of wwdth mand length n (mx

n). The fiddtgwiandeexplpbddm om M [He hegvgnven &oretired of

case 10 in which the wndow size of m- 5 and n=51is

fobRelly (FH G snbl)l: drpechonte dala g CROERLNGE V8L step-

subjected to half tone processing’i S devel oped to

Chg#%%gé? ta Q%et983ﬁ%28§§1}?§”w ver software. This

ata repreéese ots which formthe font.
Pattern matching is carried out for .each bit 15 of. the
by t rap o EREREE PLoRiRRRS Fn SRIGE L0 Fhe BHSIS Frovs
the size of the above-nentioned window. FIG 12 is a
pattene Hes tCHigg deplarti A§ dheexgrldeddsmg§hed. t hBIG. 20
pattern matchi ng descri bed above. First, it is

shdetethe nexbnlet hdr thhewiadow wied Her pAtspah| matdping.
used in the half-tone processing is 50%or nore. |If

Thii Bewi 88k tid praffidednit Ve, thdes HOGFSsiiaghendsnd! feddh n
result is negative, the control is transferred to next

SR ety ARG Mol el Becahorti e cace
ins%pﬁggtggégg%%ﬂhps%%gsggeﬁgthQu§Q§=%@E%GESB&X?%IGPhEU.

The font data which is not yet subjected to hali-
tone processing is deﬁeloped to bitmap data by the printer
driver software. This bitmap data represents the dots which
form the font. Pattern matghing is carried out for each bit
of the bitmap data derived from the font data on the basis of
the size of the above-mentioned window.

FIG. 12 is a flowchart for explaining the
processing of the pattern matching described above.

First, it 1s determined whether the ratio of the
small drop used in the half-tone processing is 50% or more.
If the result is affirmative, the processing ends. If the
result is negative, the contrecl is transferred to next step.

Next, the target pixel is set at the starting

position of font data before the half-tone processing. By

taking into consideration the target pizel, the bitmap data of
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-53 the font data equivalent to the window is

acquired. In this case, the acquired bitmp, data is

the dot data for 25 (= 5 x 5) dots. Next, the pattern

matching is perforned so that the 5 acquired data is

conpared with the data of the_predetermn ned pattern

(called the reference pattern) which is used to add or
theé epdrac eldthe esmirb leniopto Wren vdnaletic isi acqiergght t dim this

mat ching occurs, the target pixel is replaced by the
cad@! AN GRlired bl bR @ da diPpheTHELPESTESSD N STRY- 136 x

perfornmed such that one 10 pixel is represented by one
S)baé@ of the data or one bit of the data. Wen one

pi X€l " is represented by one byte, 25 bytes of the

data are peeded,to_express the .data _far S

one pi xell\ﬂ? r g&eeggﬁfg:an b@a%%%u}ﬂ ?L,S r?F?/gpﬁ%aa'?ormun the

of data 15 of 4 bytes is, needed to express the data,
acgeires GRias IEwWseRPRRRd Bl 648 fites OgeFF%r%%d%?ﬁlgfmed

for the data other than the target pixel, only the
patiaemn ofc8l Ing édej gefieeehce thrt tammuntharh theugedgto add or

bei ng processed is snaller for the case of the 1-bit
ref@hae PEIOS @i INg drSpncesan|i agnafct He meeopythaedn matching

I nprovenent 20 of the processing speed can be

oc@&&@lngge theydrattige1 MeEhedpl Scedlas) kabl gathkl hdddating
S

ows the detailsS of the processing of the pattern
oo Sl i BB P MPUOIITETE! e oo
pi%%t(]j.t (é? Lr%??r%%(rﬁs%ﬁayit Eget 8{,93 toP | 1‘3&'% 'da%ian%% E)Ihlg bit of the
data.

When one pixel is represented by one byte, 25 bytes
of the data are needed to express the data for 25 dots. When
one pixel is represented by one bit, only the amount of data
of 4 bytes is needed to express the data for 25 dots (when the
processing is performed only for the data other than the
target pixel, only the data of 3 bytes is need), the amount of
the data being processed is smaller for the case of the 1-bit
data processing. Since saving of the memory and improvement
of the processing speed can be attained, the latter method is
desirable.

FIG. 14 shows the details of the processing of the
pattern matching. It is in the state of the window when FIG.

14 (a) makes 46 of font data as the reference pattern and (b)

makes it the target pixzel. Since the pattern of both dot is



10

15

20

25

-54 in agreenment, the position of the target pixel 46
is. replaced by the small drop fromthe blank (c).
The data in which the snall drop is shown in the

creation of small drop data. When the original font
data is 5 expressed with Ogfbl ank) and 255 (printing
data) |like bitmp data, or en are expressed with the
int¥@roidms lthikepbs{blankgf tard thrgpti pikey 4atdy. mplaced
it once transforns [ike O (blank) and 255 (printing
dat a) U drRY, keBhaeke tihadat@)i.tsel f which forns
byb?%%Qﬂﬁggé and Fﬁe font by theﬁgata (for exanple, 10
respect i vely, 93} SBAWAGCH hehe Tl 10608y MBrERYAK, in the
what is necessary is to prepare the nenory (nmenory
for small dr ata), _and just to create 1 Lch .
cruab 98 < PP FREPUAE LRt o TRT (e TndrB T hb e e 13
size as font data is another, and which attaches the
exprassedroith © 151ppk) wWABR P OCEITNTG E FATE) antka  DHHRP
slanting with which jaggies like FIG 8 have been
daicapr oy exhérs amalcixpakkeeBywpth thag-wa Felvaseloket he(blank)
|atter), the small drop, and the large drop by the
ankont (gai@cidd dte easeief ohbe frumeigrmshildkecOngbbamkd)
of the data in 20 which the small drop which created

ant%ﬁ gggit &gﬁg@%&%&a&%péa@u hh¢ tasua-LnoR aneashewslprwnich

or small "~ drops, and the
ori ginal.the bina 0.-1).font t [
fc\ﬁ“ﬁdb&ﬁ”&h et earréo{ng%1 (g'pg Er %90)%1?%@“@]}/(1%;%%?& gﬁ%f her
it replaces by the small dro ;o the blank of 25 the
reppg6td vahy %%g Y& eaﬁﬁ‘g% i #6221y focusing on the

Moreover, what is necessary is to prepare the
memory (memory for small drop data), and just to create 1
which expresses printing data to position where the same size
as font data is another, and which attaches the small drop in
it, when processing with 0 and 1.

The slanting with which jaggies like FIG. B8 have
been improved is realizable by printing (the case of the
latter), the small drop, and the large drop by the font data

(in.the case of the former) which consisted of the data in

- which the small drop which created by pattern matching, and

the large drop are shown or the binary (0 1) data for small
drops, and the original the binary (0 1) font data.

By using the window and reference pattern of 5x3,
judgment whether it xreplaces by the_small drop to the blank of

the 2 dots and the image dot approximately focusing on the
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-55 changing point is attai ned. For exanple, the
position of 45 can replace by the snmall drop with the
.reference pattern of FIG 17 (a). The dot of 48 is
simlarly replaced for 47 by the small drop 5 by FIG
17 (b) by (c). It is becausgsthe reason which can be
carried out cannot detect the changi ng point by
chaegaiyiprg rithés2atoasnedef ore and after the changi ng
poi nt since the changing point is judging the tar get
pi xel outpgd exBgpnMendoMe ipodite POsitt UeNcdf oéplate by the
exanple, FIG 14 window. In canceling this and adding
sméfg_éfag ahlee, %gal Ler8F e idatQEAMBS POSSI DY ey,
maki ng 't he wi ndow and the ‘reference pattern into the
size of .7, x.7. That_is, b I i ng,the. sj th
The; ﬁi%ibvx?f a dlslglpﬁiagﬁﬁfer%ﬁleat%e? %Ig?eﬁzngg Elg t%{[an]jlt 3%
changi n oint of the |evel or perpendicularly near
bYsF%@iti:hg @ﬁnbé’e (Gétected, it becomes possible to add
the small drop according to the inclination, and
t hose sl aht iiy bggaliseythanrersemadiglcikappbe cappied out
optimal. 20 That is, it is decided by how far the size
cafhot hgetadthdme ahdnthagredanterne rpattieingnekds2 t@ots
carry out displacenment not only to what is used in
pekBle gRBOdit@®NtHRUEhahhen§BdintdripceothvhehB8Eing point
processing tinme does to printing velocity. 25 Since

ist 5‘&:18%5‘ Wﬂé c&r“g%[tr bﬁr?{ei’u&u@aéf i [ BLERWN9n the position
of for example, FIG. 14 window.
In canceling this and adding the suitable small

drop, it becomes possible by making the window and the

- reference pattern into the size of 7 x 7.

That is, by enlarging the size of the window, and
the size of the reference pattern, the changing point of the
level or perpendicularly near slanting can be detected, it
becomes possible to add the small drop according to the
inclination, and those slanting quality can be made much more
the optimal.

That is, it is decided by how far the size of the

window and the reference pattern needs to carry out

- displacement not only to what is used in this embodiment but

the small drop, or whether processing time does to printing
velocity.

Since the data which carries out pattern matching
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-56 will becone large if it furthernore says, and this
size becones |large, the pattern matching is tine
consunming. Therefore, fromprocessing tinme, the
smal | er possible one as the size is desirable. 5 On
the other hand, before and_ggter the changing point,
since it is decided in how many dots whether the snall
willl dpecsheulldirige ¢ér it efunthefmom shyschandctieds oridd ty
by jaggies correction, it is necessary to determn ne

betBfeOPtd R, theZpadSeph anesdiing Vel adinbycobnemming.
character quallty 10 When t he above ink was used by

Th%P@f@f(@erffﬁ{‘&) gt:esghﬁ g PEBRENIEH BRI AR PEESMHLe AShe as
reduction of unevenness wth the contiguity dot

by the rado thelnk it turns out also by small
thar%bz%d]d%) ¥he 7 or less dots that inprovenent

in character qual ity can be ajnmed at, enough,.and 15
processi M Vet Othy rap%dsh%%\%brq i ta&% t%hFBﬁgﬁ}B%IGg]ﬂ?
ppmor nore could be attained. Therefore, as the size
podhtt heingamddwis deeidpdeinfhemammst dets7whethart bt esmall
- Moreover, when the wi ndow of the sane size is used,
draposhohihe oiddrrdkdppatessomgtivel detartes ghelity by
enbodinrent (FIG 20 8 (a) - (e)), FIG 8 (a) are the
jagﬁhégeé&rfﬁﬁi:Qﬁpoﬁﬁ lat fet8s 94 BertdfdetR)rmihe) thédpptimal

(e). The processing nethod conpares what to

B PR T B, Lo

;Eidsi inst th@h%% e%fa \g}?eﬁrl%kl %ra!ssugég rb trile( %)xp%rllq_mgﬁwl. of
the present-invention person, as for reduction of unevenness
with the contiguity dot by the spread of the ink, it turns out
also by small drop addition of the 7 or less dots that
improvement in character quality can be aimed at enough, and
processing velocity also showed that the throughput 10 ppm or
more could be attained. Therefore, as the size of the window,
the size of m<=7 or n<=7 is suitable.

Moreover, when the window of the same size is used,
about the point of proéessing velocity to the embodiment (FIG.
8 (a) - (e)), FIG. 8 (a) are the guickest and become late in
order of (b), {(c), (d), and {(e).

The processing method compares what to perform
pattern matching to one, only when the target pixel ;s blank
and (a) and (b) is (c¢) image dots, and this is the case

where it is blank in (d) and (e), and in the case of both
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-57 the image dot (that is, it is because all font
data needs to performpattern matching). |In other
words, the font data which has inproved jaggi es at

hi gh speed can be created by accepting it blank and
adding the small drop. 5 Mggover, the font data which
has i nproved jaggies at high speed can he created by

‘the eppags mgtordtpathési nblgel sidtecampet hélshent drtop.nessls to

t he second, the nunber of required reference patterns
petfofpdtiereashnghingpr den afthea) wofdb) thd ciont (dhta
10 and (e). In order to carry out (b), this needs the

whi&f efancepatlar fadhi&h dtidgem heegeeanthdatraicddey

bl ank further for the reference pattern of (a), and
re a first dot

acgf%‘?‘f% %lts%?gaﬁi %{ég '19 hChé %’9??& gg? i s because

the reference pattern j i n e, second_dot

further IOWEeaEa TRO( 9nt d% P B Rer e i aigostes

drop addltlon processing. only to the dot which forns
attbdh mRReS GRTheR Freated tp\éﬁ%ﬂ%madanwowe image dot

processing of the small drop only in the blank part
bywilhdr 4331 2xops descri bed. 20 How to add the snal |

drop only to the blank part is described. The

fl owchar tad stshewaocht, Ftke Ridmbdtt st rethérédr getfepirxed

is set at the starting position of font data. The

38t i Ri x&ded Sf SN 20qd) the ta ¢
a%H§?§?2?£a%%gﬁbggﬁ%?%t§n§ IS J%nef . gﬁ gé whlcﬂg?he

angaﬁe forfﬁ;éégarbk%n5a99§ &% ﬂﬂ% ek hgeagdgfg'reference

pattern which judges the second dot of the blank further for

the reference pattern of (a), and the reference pattern which
judges the first dot further is required for it in (d), and it
is because the reference pattern for judging the second dot
further is needed in (e}.

Here, how to perform small drop addition processing
only to the dot which forms the image for how FIG. 21 performs
addition processing of the small drop only in the blank part
with FIG. 22 is described.

How to add the small drop only to the blank part is
described. The flowchart is shown in FIG. 21.

First, the target pixel is set at the starting
position of font data. The image data to the target pixel is
seen and the data {(data of which = printing is done} with

which the data forms the blank data or the font is judged.
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-58 Subsequently, the follow ng pattern matching is
carried out only at the tinme of the data in which the
blank is shown, and, in the case of the data which
fornms the font, the changing point by pattern
matching is not detected. &ygince time to carry out
pattern matching by this by the data which forns the
font is Isodsequaptbyent fiollopriogesstbervetaduiltiynge dis
be ained at. The bitnap data of the font data

caffidd @8Nl 9 hBerhad tidw J5S taeqdatedifh oghisding hen Hlkek is
target pixel at the tinme of 10 the data in which the

nk_ i 0 ef or. acgukke it
BT T FBe Res 32 dos ot o B Y (fEP ) the

acquired data is are 1.t h t.he t e

ch qjtréq rPo(lﬁgnggf 8?%]%?%&“%% erence Bg?t (g?%(:t c|£1'ch adds
or replaces the small drop set up_ beforehand aqg .
bei ng natdmse BymestPatiern Tt ARGt ﬂ%t%éjr@%t hithds by
is replaced by the data in which the small drop is

thshdwire WHiede fproceshenfentheis thoss, LHPTOVENSRt By the
| byte of the data, and may treat it as the 1-bit

préaégsinthersldoiest tag Bs dtmeed-dti.t data to the 25 bytes

being required 20 expressing the data for the 25 dots

when tr eafﬂ(ﬂ%i@:?aabh%a%a byt endfrdrite Habaeqdi 688eht to the
ends with the anmount of data of the 4 bytes (it is

.desi r abl . 1 h 1 .
iR O (OA 8 A0S S Sp B ond e o

eranEonanin omialy the B35R 10RMIRST 9 LB8. 82 Bt i rea

bitmap data is the data for the 25 dots of 5 x 3.

When the acquired data is compared with the data of
the pattern (henceforth the reference pattern) which adds or
replaces the small drop set up beforehand and being matched by
pattern matching, the target pixél is replaced by the data in
which the small drop is shown.

These processings may treat the 1 pixel as the 1
byte of the data, and may treat it as the 1l-bit data. When
treating as the 1-bit data to the 25 bytes being required
expressing the data for the 25 dots when treating as the 1
byte of the data.

Since it ends with the amoﬁnt of data of the 4
bytes (it is desirable at the 3 bytes when carrying out only
to the data other than the target pixel) to express the data

for the 25 dots, the number of the data which the way treated
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-59 as the 1-bit data processes is small, and since
saving of the nenory and inprovenent in processing

velocity can be ainmed at, it is desirable. FIG 14
expl ai ns the exanple of pattern matching 5 still in
detail. It is in the state_gf_the w ndow when FIG 14

(a) makes 46 of font data as the reference pattern
asatide (Dbimkiasa protheséargetsn@ldel anBi atece heaphid erin the
of both dot is in agreenent, the position of the

meh8FPeindi @ roABmkhtr 8P| BESEe AN viehecsagl tafirep direm at,
the blank (c). By using the wi ndow and reference

. .pait : X 5, judgnent whether the small drop is
l?ag%eég%%é% é%ﬁ mage dot of the blank 2 which adjoins

t he changj oj nt _iLs.attained, Xt W e .

only the%gggaqﬁteﬁpﬁﬁﬁpﬁgghiSE%ﬁég%e\ﬂgr%ﬁt%§¥ﬁsﬁ%ﬁéﬁing

font by the small drop is described. The flowchart is
stéhdwhni B iG - 22, First, the target pixel is set at

the starting position of font data. The inmage data to
t he targelt pixeln itheclstekedof apkee wWindoy gbeer FifGedl4 (2)
whet her the data forns the blank or the font 20

makBEi B5i 8 Hai)datSubseghentéFerdite fralthewnngndatbermakes
matching is carried out only at the tinme of the data

itmb‘éﬂt%eﬁé@ BT Ontgincandhel Pathi@rtase wlnt Retdatain
|1 C

of s the blank, the changing point by pattern
o RO 5e Pl LAk PEESD UM U 681 Lol oy
the small drop from the blank (c).

By using the window and reference pattern of 5 x 5,
judgment whether the small drop is added to the image dot of
the blank 2 which adjoins the changing point is attained.

Next, how to replace only the data (= printing
data) which formé the font by the small drop is described.

The flowchart is shown in FIG. 22. First, the
target pixel is set at the starting position of font data.

The image data to the target pixel is checked, and
it is determined whether the data forms the blank or the font
(printing data).

Subsequently, the following pattern matching is
carried out only at the time of the data which forms the font,
and, in the case of the data which forms the blank, the
changing point by pattern matching is not detected. Since

time to carry out pattern matching by this by the data which



10

15

20

25

-60 fornms the blank is lost, inprovenent in processing
velocity can be ainmed at. The bitmap data of the font
data equivalent to the w ndow is acquired focusing on
the target pixel at the tine of 5 the data in which
the bl ank is shown. Therefogge,- the acquired bitmap
data is the data for the 25 dots of 5 x 5. Wen the
foameg Ui d ldatka liss leghpatepireyanenthd ndaracessintevelocity
pattern (henceforth the reference pattern) which adds
cafrber&pheatesx .t he small drop set up beforehand and
bei ng matched by 10 pattern matching, the target pixe

i's repl acek yithRe data 68 Wb &dht hRcamelhida®ent Sto the

shown. These processings nmay treat the | pixel as the

wiég?vgﬁg\hféﬂ t]:%dd Eﬂ)@us."'ilﬂg %ﬁgytlﬂ_i%iec?&rﬁett gixE!ﬂeae'

e treating as°t statto the zgxl‘%yi_flcgnse ot
bei.ng requi.r.e expressing .the data for the dots .
e nth [ BETHG Tn REnE R oyt ST e Ther SEOKR  Ehe ( Sodui red

ends with the anmount of data of the 4 bytes (it is
bigesprddia B thee datByfes then’t4iatd ®F ouk énly to

the data other than the target pixel) to express the
data 20 fWren hHhe2Bhodutisedt Haetauhberomgfarelle wdahathhi dhita of
the way treated as the 1-bit data processes is small

thangast8ee S@HdeFoettht RRe FEABFINENDAUTRIOYCWRNER &dds or
processing velocity can be ained at, it is desirable.

reEtLch%_‘]tl?é(pér@é:l'ls drde %éﬁnﬁ{vebé’fof@{atr&‘:f %nﬁabgiﬂhggma@éned by
I l. ow when

Stil i n detai It’is in the state of the wn

pa%kgEn matching, the target pixel is replaced by the data in
which the small drop is shown.

These processings may treat the 1 pixel as the 1
byte of the data, and may treat it as the 1-bit data. When
treating as the 1l-bit data to the 25 bytes being required
expressing the data for the 25 dots when treating as the 1
byte of the data.

Since it ends with the amount of data of the 4
bytes (it 1s desirable at the 3 bytes when carrying out only
to the data other than the target pixel) to express the data
for the 25 dots, the number of the data which the way treated
as the 1l-bit data processes is small, and since saving of the
memory and improvement in processing velocity can be aimed at,
it is desirable.

FIG. 14 explains the example of pattern matching

still in detail. It is in the state of the window when FIG.
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-61 14 (d) nakes 47 of font data as the reference
pattern and (e) nmakes it the target pixel. Since the
pattern of both dot is in agreenent, the position of
the target pixel 47 is replaced by the data in 5 which
the small drop is shown frogy-the printing data in
which the large drop is shown (f). By using the
liwiddowekasd 4lefodr énnt Pata eat tdfe eFerenadgpehitehartbr(e)
it replaces by the small drop to the dot which shows
maka® fonthedatzagehi phxatlj oi ns the changing point is 10
attained. FIG 23 and FIG 24 show anot her enbodi nent.

Pattern radrdd Rehel patlbrheds whtH Aloteaghihi &?ﬁséméﬂp@, the
wi ndow to the bitnap data as font data. The fl owchart

' i I . LSt 4ot i xel_is s
polr PP Y S reRs ROLrF ) 47, A 5ebaebarEY PheRacs i
on the target pixel, the bitm ata _of .the fopt data .
angfini B 2 BE wenBBRT - B e =S FRePEr OFES S pihich
acquired bitmap data is the data for the 25 dots of 5
thg Barg®\EiPR He &E§UPré§) data is conpared with the data
of 20 the pattern (henceforth the reference pattern)
whi ch addBy arsinepghecwdnthe andltefhagncsepatpern of 5x5,
bef orehand and the mddle drop and being matched by
jupghtet nwinetedht g, rebeatasgey theeimdls drepl asedhdyddhe
data in which the small drop and the mddle drop are

wh?.%lélwlé‘ho@ e s R egeaslAgsh By diattHehendnBi X§l pésnt is
attained.
FIG. 23 and FIG. 24 show another embodiment.
Pattern matching is carried out for each bit per
the window to the bitmap data as font data.

The flowchart is shown in FIG. 23. First, the

" target pixel is set at the starting position of font data.

Focusing on the target pixel, the bitmap data of

the font data equivalent to the window is acquired. Therefore,

the acquired bitmap data is the data for the 25 dots of 5 x 5.

When the acquired data is compared with the data of
the pattern (henceforth the reference paftern) which adds or
replaces the small drop set up befcrehand and the middle drop
and being matched by pattern matching, the target pixzel is
replaced by the data in which the small drop and the middle
drop are shown.

These processings ﬁay treat the 1 pixel as the 1
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-62 byte of the data, and may treat it as the 1-bit
data. When treating as the 1-bit data to the 25 bytes
bei ng required expressing the data for the 25 dots
when treating as the 1 byte of the data. Since it
ends with the 5 amount of dgpa of the 4 bytes (it is
desirable at the 3 bytes when carrying out only to
bythaeofldtte celter, shdnmahettemigeitt a5 x8E) ltbiex@aiess t he
data for the 25 dots, the nunmber of the data which
the way tWmeai edeasihbead-thd UWatia proacsseshés?s wpdds
and since saving of the nenory and inprovenent in 10

bePh %ﬁd g/ chb¥igancie RPERt chbt 25sqdesinabl e.
© &n é'datg&gn mh%cﬁ the small drop and the mddle

0T, S ST N0 00 0% e
ngirRest dabe 67 T8 B1 ARG afkr 1% BRPAEERLS oat o) " oS

once transfornms like O (blank) and 255 (printing
wheat @rrying £uioeslll E0t ¥he it ©thpr thandiha tdeget
exanpl e, respectively 85,170) showi ng the data itself
pisal) | tdreypnsssc hheodasa bfanktidatzd awd st hehé ontmbandf the
the m ddle drop. 20 Moreover, what is necessary is to

daPE PRl &n tie: Qfay WRERtEHNad hens asaief dEBESFEHB@Qéé@TEs
for it to be two for the object for small drops, and

dl I
R R
anot her S

at a d ol eat e whi ch
PrOESE I o sﬂ.Yanlﬁggaa%ia o e Todt: SRR HRPER:
attaches the , )
When the data in which the small drop and the
middle drop are shown 1s expressed with 0 (blank) and 255

(printing data) like bitmap data in the original font data at

this time, or when are expressed with the two values like 0

(blank) and 1 (printing data) and it once transforms like 0

(blank) and 255 (printing data), it is possible to replace by
the dataz (for example, respectively 85,170) showing the data
itself =mall drop which forms blank data and the font, and
the middle drop.

Moreover, what is necessary is to prepare two or
more {(in the case of this embodiment, for it to be two for the
object for small drops, and middle drops, since it is the two
kinds, the small drop and the middie drop) memories with the
same another size as font data, and just to create 1 which

expresses printing data to the position which attaches the
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-63 small drop of each inside, and the m ddl e drop,
when processing with O and 1. Wth the font data (in
the case of the forner) which consisted of the data
in which the small drop which 5 created by pattern
mat chi ng, the mddle drop,_gfd the large drop are
shown or the binary (0 1) data for small drops, the
smdl Nafnop( @fladht andbde maddl ehdr ppddlandrepe wiremi nal
font data (two values). The slanting w th which
préAO €Yy 3 tphowandm FIG 24 10 have been inproved is
realizable by printing the small drop, the mddle

drop, angu{tﬁg tkgg[)ggngr&&a |0 pddet L:gge Bkt Pouohy Eldz)

24 showe Iment in the gradation of 100% of

| arge dr.ops,, i e half-tone ., processing, Wi C se
Wh%%% ?9&3&#%%@06? gF? %%ﬁabﬁlsﬁﬁfﬁagﬁﬁ i@aggr?¥%% éhﬁé%
about the case of the ratio of the Onaka drop, .and
cre@eed duk R teRe PAEFbiRmi dH% Srldsd eadrPRe Wil‘gdﬂée drFe
>= small drop by the half-tone processing which used
drbbearé rgdrowlr op. tlkabinaryi t0 dan deder foousmal ki ¢eews, the
about the case where the nunber of the dots of the

bifkedl e dropidts Fargat dibandtdies , 2@Gnaurher opigihel ditrst data
of the small drop. Next, how to change the correction -

(t&Et@%gwg%. inclination is described. It is chosen
et her the present invention changes the target
g g

e A 0, PR R 2
ha%gtbeen improved is realizable by printing the small drop,
the middle dfop, and the large drop{

In addition, although FIG. 24 showed the embodiment
in the gradatibn of 100% of large drops, in the half-tone
processing which used the Onaka drop, all can be similarly
carried out about the case of the ratio of the Onaka drop, and
the case of the ratio which serves as the middle drép >= small
drop by the half-tone processing which used the minor drop.
That is, it can carry out similarly about the case where the
number of the dots of the middle drop is larger than the
number of fhe dots of the small drop.

Next, how to change the correction method by
inclination is described.

It is chosen whether the present invention changes

the target pixel into the small drop or the middle drop by

pattern matching with font data or nothing is carried out.
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-64 Therefore, it is prepared even for |arge
inclination from inclination small as a pattern to
refer to. Then, what is necessary is just to change
the information into what the target pixel is
changed, by the 5 pattern ip,the case of being Iarger
than 1/1, and the pattern of the case of 1/1 or |ess.
Thdhésoret had iiss pieparededvémn fmr dadeailhcMitation from
reference to FIG 27. FIG 27 is an exanple of

inkDEhd 08l AmAN] a6FEGoaftferd O d a)dfandot he reference
pattern of 1/4 (FIG 27 (b)). Wen carrying out

pattern nﬁ{e‘;{ﬂ ng ;@f itshﬁef:gé‘é%%tfs A kel EH?H?(QCE‘P?Q

by dividing tthe reference pa rn imto the eference

- iofGrarElin IR SPAT bR nFORFE: GO, Mand TRESTErBY i

pattern 15 that further nothing carries _out, and
pagheEyi By iR Geset efnbeiRg chaFREbyhede 1/ it 2bdr BRe attern
whet her transformthe target pixel into the dot of
ofwhhehcssgepf il/A. ori Akeswhi ch dot data does it
transform In the exanple of FIG 27, it is that the
pattern i ofndtdodusesdbberibed! £ dicye ardathewith
~pattern of (b) as the transformation pattern of the

saall - drop,gand Ay ansforns into the snall drop at the
ret%%é S? tﬁe %?dé%e drop and inclination 1/4 at the

time of i %j i.on 4/ 1, tipen. t f
'S carriegf ngéffﬁé¥%ex P§§|?gdl%§%% §§E>rgggrQ9&8. 27
software on PC for sending th

{a)) and the reference patte%n o% i?PgFfIG. 27 (b)).

When carrying out pattern matching of the font data

and being matched by dividing the reference pattern into the

.reference pattern for the small drop transformation, the

reference patterﬁ for middle drops, and the reference pattern
that further nothing carries out, and carrying out pattern
matching by each, it turns out whether transform the target
pixel into the dot of which size, i.e., into which dot data
does 1t transform.

In the example of FIG. 27, it 1s that the pattern
of (a) uses the middle drop and the pattern of (b) as the
transformation pattern of the small drop, and transforms into
the small drop at the time of the middle drop and inclination
1/4 at the time of inclination 4/1.

Creation of these font data is carried as software

called printer driver software on PC for sending the image
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-65 .data to the ink-jet printing device, as nentioned
above. Therefore, it is preserved as the software

whi ch described the jaggies correction unit at the
hard di sk of the host conputer on CDROM or the

networ k, and operation becoges possible with 5 each PC
by installing it. Moreover, there is also the nethod

datd toarthed ngkthet deimtiiomrdaniice,i asthenthkngdtabove.

printing device itself as another form When creating
Therd e datta ikr prekbeved phwiletd coftadee whih tdh edvereibeat the
this method using CPU, for exanple by 10 putting in

jaJ%gf g ?cﬁ:rfe%ctgoﬁaﬁﬁﬁf naf OfnPel ey RiiRE bherRs 06essidgnputer
?1 of the jaggies correction, and pattern matching

ram.s ed
. ?P%E%Z P ARGERLeC A BN e eate, Aot i wicn
ram f or nDV|n8 CPU and it as shown in FIG 28 was
ea@‘ﬁ‘o edPY iitaldiRBcéEsary is just 15 made to carry out

the jaggies correction. In this case, since detection

of the stMgresvergethpaetisfalse tha Mekbogapf Farrying the

performed by CPU, CPU serves as the detection unit.
dedbtebyerynias ianahkednkefdodprirealriow ideyionl yt byl 20s

hardware is al so possible wthout using CPU By doing

anbBhthi foMRY. WBReUErbBat iR, bstmge ddte dabA the alphabetic
transm ssion between PC and the inkjet printer is

coﬁgshﬁfgﬁee té%é %%ttﬂ§bnﬂeﬁﬁéﬁcﬁgi% g cpubeegpeaxifiSie by

nprovenent 1 n the throughput can be
pu%égsgegﬁoERe ﬁg?éfeng%“bggt8£ﬁ”%o£'BEEE%Q&JQSt%h&hﬁfgce551ng
method of the jaggies correction, and pattern matching to the
program stored in RCM in the case of the firmware which
consisted of the ROMs in which the program for moving CPU and
it as shown in FIG. 28 was stored, what 1s necessary is just
made to carry out the jaggies correction.

In this case, since detection of the step-change
part of the outline part is performed by CPU, CPU serves as
the detection unit. |

Moreover, as another method, realizing only by
hardware is alsoc possible without using CPU.

By doing in this way, about bitmap, since the data

transmission between PC and the inkjet printer is desirable

~without using the data, it becomes the high speed, and

improvement in the throughput can be aimed at.

Next, how to print the font data which carried out
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-66 .in this way and was created in the record paper
by the ink-jet printing device is described. FIG 9
is a diagram for explaining the drive waveform of the
printing head. FIG 10 shows the exanple of 5 the
conposition of the driving_ggLcuit of the printing
head (which corresponds to the head driving unit 24 of

inFtXhs 4yay #HdGwabk3cshensdt he heamslcerdf peher coypuss tirda-jet

of the driver IC. In the data-processing.unit 27 of
prih€ind danickd ie gekatibescontrol unit 23, the font
data as printing data 10 corresponded up to the row of

the head pihie £rieatl Aaglad- Bt et dal preegulyed

in order to have desirable control o striking t

I d he.. | I : -
o BB FRET gt VHILAE P, CBF P i 10 SEPFor hOd, SARIPAR T

hori zontal . transformation and, t he head are sent to the

thReGHMBGSH i QR O (R8I ArA¥ERY dF HEPHId Ofe tARi PEINting head

periodicity of the head as drive data S2. Therefore,
(whg cHr torrerpends ttobsbenbead hér Miimge unitwide ot hBIAunber
of the bits of the channels. As a signal sent to the
FIGeatl3dshowes citec wixtanplle afdthe crpmpdsd tiahcbhfsthaatir2@er IC.
Sl for -retaining in the latch circuit 61, when it is

nothing 1R the &hial-broeassigg Wit £ ek rscgnal S84 the
for shifting drive ata by shift register 60 in

PR R R R RV e T s ireity oo

ccEREBRLAZeS 1%, UL S ek, 80T LERONN 1L LhE Ut op 2 uae
df&%& Eggadééggiggguin order to have desirable control of
striking the large drop, the small drop, and the three non-
printing values in any direction is performed, and the
horizontal transformation and the head are sent to the head
drive circuit according to the drive periodicity of the head
as drive data S2.

Therefore, as drive data, it becomes the number
twice the number of the bits of the channels. As a signal
sent to the head drive circuit, in addition, the latch signal
S1 for retaining ia the latch circuit 61, when it is nothing
in the shift register with clock signal S3 for shifting drive
data by shift register 60 in driver IC data is assembled the
number of the channels. The drive wave pulsing signal (M1-M3)

for choosing the drive wave correspoanding teo the dot (large

drop) of the size which forms the image dot for the drive wave,
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-67- and the drive wave corresponding to the snal

drop is sent. On the other hand, transforminto the

~anal og signal the drive wave data (digital signal)

whi ch the drive wave forms from CPU by the D/ A

converter as a drive wave cggation 5 part which

creates the drive wave, and pass further the current
andiripid fdrdaei gaveachr resdandingpployithg emalyrdade is sent.

anplification machine which anplifies this to actua

drive vdad age, cahdrthendurgrenis foymt hetdrive afaldwe signal

head the drive wave like FIG 9 is inputted into

th@'&Eﬂ%éﬂwéﬁéobhﬁge(@igiﬁﬁi shiQrdnihvehibl the dhesdniamer

C, according to drlve data,” one of the drive wave

fofﬁgs%&?% selg ttggl fié? ggag)dkgvghﬂ§ﬁ$czg%tlon

IS nputte Into

of the transm ss ate 64 which is th
b b R4 GHGHCEs Ehe %%% SR N s h%ﬁgns
the logic signal into the drive voltage |evel.
cuThentefasind, 1 filse ti pPRnBAT I & i Qat SRRV DE BRI Hete
according to the length of the selected drive wave
ampld Siear il geahinandhidle ampla fiers $imkl tdrepsudh)dmsre
shown in FIG 9, 20 and the wave for |arge drops (c)

volthde pasr@utthd tesdrbattibe tiutquitvd eifmcRal hésdetiss iueive
I C of this enbodi nent 13- 1-192). Moreover, in this

wa?%‘)bfgk a. thed Eh}gﬁtt’\@t\! e {4 thefo Qs m\rgi“: £qdrOPSthe

e ‘chosen w. According to these maves PZT
a drive and can have desirable control of 25 strlklng
Tthets drop and the large drop in any direction.

In the driver IC, according to drive data, one of
the drive wave pulsing signals (M1~M3, logic signal) is chosen
by the data selector 62, and it is inputted into the gate of
the transmission gate 64 which is the switching unit through
the level shifter 63 which transforms the logic signal into
the drive voltage level.

Therefore, the transmission gate will be switched
according to the length of the selected drive wave pﬁlsing_
signal, and the wave for small drops (a) as shown in FIG. 9,
and the wave for large drops (c) will be outputted to the
output terminal (the driver IC of this embodiment 13- 1-1082).

Moreover, in this embodiment, the drive wave
further for middle drops (b) can be chosen now. According to
these waves, PZT drives and can have desirable control of

striking the small drop and the large drop in any direction.
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-68 In this enbodi nent, since the object for snal

drops and the wave for large drops are created from

one drive wave, the circuit and signal |ine which

supply the drive wave are desirable at one, and the’

m ni aturization of cost 5 rggluction, the circuit

board, and the transmi ssion |line can be attained.

Thus, thdnf ¢ghiisdernbodbnenti clsitive shel Pbiedp Far amidd

is actually printed on the plain paper with the
drop-drel dheataos fbe Torgh tdrps thet cacetgd viron rorichelrive

follow ng, and 10 the character quality has been
wafvalual ed.rouibeadd S8nd02zlRSAGALEN suPOZE | ndidre= wave

84 mcroneter (equivalent to 300dpi) - Image

o= SFOLUHOR. SO onB0 Sl 2D Tt BT o

Characters: M5 Mncho; font sjze= 6, 10,.12, 20,. 30,
e G o B0 oL PR by e LER ARG 5681 o faan be
of the large and mddle drops, 50%for each of the
athpte@- and snal|l drops 20 - The jaggi es correction
nmet hod: varied by the slanting part inclination
(refer toriiehl eht BHehbwjata Pro nthiingy rbehedall héremimrer
of the paths (the nunmber of scanning lines to form

- adg88 1in®umlby bhentasesh agies NORE papePapeth Bi€ahk-jet

MyPaper TA 25 Table 1:
head on the conditions that are given in the following, and

the character quality has been evaluated.

- Head: 384 nozzles/color; nozzle pitch = 84 micrometer
(equivalent to 300dpi)

- Image rescolution: 300dpi

- Dot size: 120 micrometers of large drops, 40 micrometers of

small drops

_ Characters: MS Mincho; font size= 6, 10, 12, 20, 30, 50 or

B0 points

- Half-tone processing: 50% for each of the large and middle
drops, 50% for each of the middle and small drops

- The jaggles correction method: varied by the slanting part

inclination (refer to Table 1 below)

- - Printing method: the number of the paths (the number of

scanning lines to form one line) = 1; the interlace = none
- Paper: Ricoh MyPaper TA

Table 1:
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-69 Slanting Part Inclination:Jaggies Correction

Met hod: 1/1No correction 1/2,2/1FIG 15 (c)

1/3,3/1FIG 8 (e) 5 The eval uation of character

quality is made by the conparison of the character

which is subjected to the j.gggies correction method

descri bed above, the character (conparative exanple

1) Wiiechiing Raett siijlkictaddono t Hegpagyi Csrraniviast Merhod:

nmet hod conpletely (i.e., the character printed only

withithe 10 | arge drops), and the charactéon

(conparative exanple 2) which is subjected to the

corregsiopyret hod of FIG 8 (e) yrgandl ges of the

|ncI|nat|on Consequently, the character subjected to

t he ¥$ correction nmethod of;d he Lesent

inve% on"’'shows the 15 best character quallty The

conmparatiyve exanpl e 2 sh s, t he second st ,char cter

qual ity ahef the FaPivERRRART quaEEé’mést fie %o?%tthe

‘character quality. Moreover, accordlng to the
coppetdfeRdo R iwIieFRCcsET Whech niemutiectes Featheriaggies

takes place and the character 20 with sufficient inage
cozarcehtn até dod alesoribktiabhede, |thd hapeesent (comparative

enbodi nent, the above description has been given of

esahB18XafPle Mhers pidcntsesseBrehe®l@id) Jpapees correction
Alternatlvely, when printed on the coated paper, the

mé%%b@nQSégge@ rei the OHE Ehgﬁécégf’prﬂﬂ%%d@@ﬁ&yeﬁigﬁt§he
he 1 nv

ti'on ¢an be acquired by applying t
largeggrgﬁo ess'émkhe character (comparative example 2) which
is subjected to the correction method of FIG. 8 (e) regardless
of the inclination.

Consequently, the character subjected to the
jaggies correction method of the present invention shows the

best character quality. The comparative example 2 shows the

second best character quality and the comparative example 1

- shows the worst character gquality.

Moreover, according to the preferred embodiment of
the invention, no feathering takes place and the character
with sufficient image concentration can be obtained.

In the present embodiment, the above description
has been given of the example when printed on the plain paper.
Alternatively, when printed on the coated paper, the
calendered paper, the OHP film, etc., the same effects of the

invention can be acguired by applying the image processing of
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_70_ the invention. Mreover, it is possible to select
the execution of the jaggies correction nethod
depending on the type of the paper used. Moreover, in
t he present enbodi ment, the above 5 description has
been gi ven of the exanple Lnpwhich the character is
printed by 300dpi. The dianeter of the dot which
theoiisténitiias t Werehdeact 8F beammssiblar §e @héacthhe
character is printed at a | ow resolution of 200dpi or
exd5Qdpin @MdHehgaggtasr set e Siremethangdepanting on the
further conspicuous. In suc a 10 case, the above

y?gbgglg@@t A+ beeapplied suitably and the effects of
he i nventi on can be al so obtai ned. However, when the

character t éﬁﬁ? 0 0

1200dpi M$§%§%ﬁﬂ ggtﬁéeﬁ%%%er of dﬁﬁ? § mﬁg %98&3

constitute the font,is la and the dot s 1
GeBREBHELR B PR § 1 ERGP il R leon ol B Gs The

Therefore, in the case of the ink-jet prlnter whi_ ch
chRasctep b mmind e PynBPRgPHode s diFEitErePEnthe dot which

printing resolutions, it is desirable to prepare the
coﬂBdEtﬁtesWﬁhﬂ]dHazqcaggibeccn$$ebaﬂgﬁ1whenh@beoﬁhah@cter is

invention is carried out, and the nmode in which 20

priveldi st notlsarddsed ubtibn and20@dwharsa 508810 ahbet hewo
nodes according to the resolution, for the purpose of

staEEEQYEH@nétéﬂLcﬂéﬂ%etBEQHQEQUfurﬁﬁéfidﬂh%@Q@ﬁ@ugf tfﬁ suc a

resol ution, genera y at t he printing resol ution of
oot 00Rhe hrAP ekt gBIEL 8L UL 5 HOAPURY e
effects of the invention can be also obtained.

However, when the character is printed at a high
resolution of 600dpi, 1200dpi or 2400dpi, the number of the
dots which constitute the font is large and the dot si:ze
becomes small, thus jaggies are not conspicucus. Therefore,
in the case of the ink-jet printer which has two or more
printing modes with different printing resclutions, it is
desirable to prepare the mode in.which the jaggies correction
method of the invention is carried out, and the mode in which
such is not carried out, and to cheoose one of the two modes
according to the resolution, for the purpose of improvement in
the throughput.

As a standard of the resolution, generally at the

printing resolution of 450dpi or more, the character quality

in which jaggies are not conspicuous is obtained. Hence, in
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-71 the case of the printing resolution of 450dpi or
nore, it is desirable not to carry out the ~aggies
correction nethod of the invention. On the other
hand, in the case of the printing resolution of
360dpi or less, it is desiraghle to carry out the 5

j aggi es correction nethod of the invention. |In other

. theocase of hthgpradessnogresobutciam ke Middpéned byre, it is

detecting the changing point only in the case of the

deBibabidhdEe sy laairQF} ot 3606lpj adtfied @8SrebUi bhensBied of
anot her exanple wll be given below. 10 The font data

thteo %éﬁ%&be SRlh ALORe + Snadded, St}%gg:%@lel fpﬁh@tﬁﬁntmg

ai'n paper wth the ink-jet

tions.t are_given in_the n
cegRRskL e e, Oﬁaée%%tenl%vﬂafr &%%S@&avglegégdcaﬁéﬁ out the
nozzl es/ col or; nozzle pit = m croneters
Jagaaasv(a%mcﬁﬂ@rembpﬁ Oflh%%elr}‘é%faﬁm onlnseéaﬁ¥ words,
Dot size: 120 mcroneters of large drops, 70
thei proneseing dfimericddl bedebpste b0 deitecsiabetbe othanging
smal|l drops - Character font: Ms M ncho; font size =6,
polfr 3R2iy20n 2 e 2@ ohebfrpoiitig redddhftivanef 360dpi or
processing: 50% for each of the large drop and the
1a¥ddl e drops; 50% for each of the mddle drop and the
small drop - The jaggies correction nethod: varied

depend! gggsgte;]&%%gl?é; $haRhERgeRARL1 L NH 1Y QA vehehEl o,
The font data to which the small drop is added is actually
printed on the plain paper with the ink-jet head on the
conditions that are given in the following, and the character
gquality has been evaluated.

- Head: 384 nozzles/color; nozzle pitch = 84 micrometers
(equivalent to 300dpi)

- Image resclution: 300dpi

- Dot size: 12Q micrometers of large drops, 70 micrometers of
middle drops, and 40 micrometers of small drops

- Character font: MS Mincho; font size =6, 10, 12, 20, 30, 50
or 80 points

- Half-tone processing: 50% for each of the large drop and the
middle drops; 50% for each of the middle drop and the small
drop

-~ The jaggies correction method: varied depending on the

slanting part inclination (refer to Table Z below).
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-72- - Printing nethod: the nunber of the paths (the
nunber of scanning lines to formone line )= 1; the
interlace = none - Paper: Ri coh MyPaper TA Table 2:
5Slanting Part Inclination:Jaggies Correction Method:
1/1No correction 1/2, 2/1Fl&,_15 (c) 1/3, 3/1FIG 24
(e) The evaluation of character quality is made by the

- B0 OMARICEaBd0T thd enaliprnciferhshbabhi s (shbj reatiedt tof
the jaggies correction nethod descri bed above, the

sc@ﬁ%?%%ﬁﬁ&e@cegp§5§ﬁi8ﬁé exapl @ ;1) huhi fheiBad®t= none

ted to the jaggies correction nethod conpletely
i.e., t.he.c acter.printed only with the |arge
- %?%%%),é%ﬁ%E Eﬁ a@ﬁﬁr%@ter (conparative exanple 2)
which 15 is subjected to the correction nethod of FIG
Talgi¢e3: regardl ess of the inclination. Consequently,
the character subjected to the_jaggies correction
net BadnsfnghBapt esurtinahiont|i odagaees Goigeqidsn Method:
character quality. The conparative exanple 2 shows the

20 setond best character qualit Wcangrtrhettonparati ve
exanple 1 shows the worst character quality.

Mor epygr .o according to the pref ermaad 16negli ment  of
the invention, no feathering takes place and the

chargagters i th sufficient i mgegOnegntEation can be
obt ai"ned.

The evaluation of character quality is made by the
comparison of the character which is subjected to the jaggies
correction method described above, the character (comparative
example 1) which is not subjected to the jaggies correction
method completely (i.e., the character printed only with the
large drops), and the character (comparative example 2) which
is subjected to the correction method of FIG. 8 (e) regardless
of the inclination.

Consequently, the character subjected to the
jaggies correction method of the present invention shows the
best character quality. The comparative example 2 shows the
second best character quality and the comparative example 1
shows the worst character quality.

Moreover, according to the preferred embodiment of
the invention, no feathering takes place and the character
with sufficient image concentration can be obtained.

In the present embodiment, the above description
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25 In the present enbodi nent, the above description
-73 has been given of the exanple when printed on the
plain paper. Alternatively, when printed on the
coat ed paper, the cal endered paper, the OHP film
etc., the sanme effects of %ﬂ I nvention can be
acquired by applying the i gé processing of 5 the
had V&N IQRenVBECONET exdtipl s WRISHREAtEQ 681884 plhein paper.
execution of the jaggier correction nethod dependi ng
on _the t.ype t he. r % L n
R e o e LR oEe HREe et Y e
iven of the exappl e jn_which_the char act
cafeRoRIH BFPRS0AGI SHR T dhete of (ReSaBE TR GHS OF the
constitutes the character beconmes | arge when the |
ineemtben eran de peaplsad by LRRWINGs PGt LBRIS PRI LG oF
150dpi, and the stairs-like step-change part is
théui hhert mons piMorreoser) nisuts possisde thesabege the
enbodi nent can be applied suitably and the 15 effects

ex8fut hén i sweaid grggaBsbecatsor ah! aiettidd Hepenéing wherthe
the character is printed at a high resolution of

0gpi I QL52400dpi, the nunber of the dots
SRR 2008

e the font is |arge and the dot size
becones s '

LLsudihus J agdl "Gl FARRRLC UBHS - 21
. Ve

Ther ef or ,OEﬁPY%FTI%y %ggesg?géﬁ% |n(212?£bflnter mﬁlch

has two or nore panting nnges with differen
desFFAPEAER read RSO RE Y eRt OF sERY 1% 100 “BrEPaFR® t he

mode in which the jaggies correction nethod of the ,
chiamaehet obs i privrad & s00dpand The dicieted ®bi Ehe deghwhich

is not carried out, and to choose one of the two nodes
constitutes the character becomes large when the character is
printed at a low resolution of 200dpi or 150dpi, and the
stairs-like step-change part is further conspicuous. 1In suc a
case, the above embodiment can be applied suitably and the
effects of the invention can be also obtained.

However, when the character is printed at a high
resolution of 600dpi, 1200dpi or 2400dpi, the number of the
dots which constitute the font is large and the dot size
becomes small, thus jaggies are not conspicuous. Therefore,
in the case of the ink-jet printer which has two or more
printing modes with different printing resolutions, it is
desirable to prepare the mode in which the jaggies correction
method of the invention is carried out, and the mode in which

such is not carried out, and to choose one of the two modes

according to the resolution, for the purpose of improvement in
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25 according to the resolution, for the purpose of

i nprovenent in -74 the throughput. As a standard of

the resolution, generally at the printing resolution

of 450dpi or nore, the character quality in which

j aggi es are not conspicuoug75§ obt ai ned. Hence, in 5

the case of the printing resolution of 450dpi or nore,
thétthSoudlgsitr.abl e not to carry out the jaggies

correction nethod of the invention. On the other

hand’.in.i$Qa%ﬁ%ﬁdQEdt8§ Phd NEd NG uti089! YEhePaofy at the
360dpi or less, It Is desirable to carry out the

Il aggi es_correction . of .t in ti t :
Pl B RS TG ISP oREeaPRg 1 T b SR EAGEep, TLA Ly
_‘detecting the chan%ing goint only, in Ehe case of the,
inphiER itFFEES GEFORTD] CIBBRTIG 1o BtaRBRE  aiBRFer 17

enbodi ment wi |l be described below. Since the o
theocaati oh thewrdhtihe gesolitier LIS IPReC8ONOERzel S!S

is varied by using the ink-jet printing device as
dedesebi bedot abmvea rwiyt buEl the 9 addres diddrereehdenametiesd | oif

the timng at which the dot is discharged fromthe

thBeadvedPabni s.or et biBerf hoNA } NEn iTHWIcagk blietHei prigting
pul se to the discharge of the small drop is small est

re$hgﬁgiBHe 9fé%$§§L%E QESEPeiﬁnﬁéldé%FHéE¥% kS sheelestt the

_ e for harging the large drop is |argest
5BGREEhFEEFERLIT, IR e RAnGP R T P s: 78 ujer words,
correcting jaggies, as shown in FIG 25, w.,th the .
the RFOCAGSINY nellg (7N é?regéhPﬁEPP%%tl%rﬂefte}%lﬁrgoﬂigsni:hangmg
that the small drop
point only in the case of the printing resolution of 360dpi or
less.
Next, another embodiment will be described below.
Since the formation time of the dot differs when the dot size
is varied by using the ink-jet printing device as described
ébove with FIG. 9, the difference arises in the timing at
which the dot is discharged from the head. That is, the time
from the input of the driving pulse to the discharge of the
small‘drop is smallest since the drive time of the small drop
is shortest. ‘The time for discharging the large drop is
largest since the drive time of the large drop is slowest.
For this reason, when changing the dot size and
correcting jaggies, as shown in FIG. 25, with the slanting

line with large inclination, the problem that the small drop

for the correction is separated arises.
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25 for the correction is separated arises. -75

Usually, the ink-jet printing device is designed so

that the discharge velocity (Vi) of the drop is
preferably 5 m's or nore (nore preferably 7 m's or

nore). Therefore, although,kt does not becone so

| arge gap, gap of about 10- % 5 mcroneters wll be
produced.ydwen 1ihi sheeasknjet tpiiht inemdekabé eisi ddsidre=d so
slanting line with larger inclination than 1/1 that

tnkbe: scqilra%e' %elé@i@j;leﬁlja)nd)ﬂ ttheS a¥bpi Db epréfdrably 5

since t arge drop which constitutes the character
in 1/1 or eSS _i t he op
/b oot gy, ES HEEeRAR O coa@%?&uouéﬁg%ﬁf’é
resent |nvent|on s nmade | onS|derat|on
218 % A GehGPERENS aafgnleasr%aa&n BOR. ot AR byL0-20
inclination, and offers the optimal correction nethod
mighboetenmeriddnmpet PoPuGReh rEdHich I6RSPRe LhfFeience
of gap of the 15 dot position in the jaggies
remarkaiclé ontaf frdet s1vhenng hbimxanple lefrgeeinoiivgtion than
nmethod is described, if it is nade |like, the thing

1/9LEB: COHd e6ia1USiRgp tBeisoBhtedrap it 161voEibees and
inclination (FIG Zg( correction nethod), and

s:.ggér %ﬁ% Sléﬂg(é f& ? mﬁxh@hdﬁgﬂs{:{lﬁ%@?sd e %@ia‘faetﬁgaiﬁ 1/1 or

or e | ar ger an |ncI|nat|on 1/
b correctlon ch Lfited,s
e%ﬁ ﬁncéié?e¥1 FalEs EHE%F posgfﬁ £ lFe%?%BEQTnQE/%E
or less inclination, it corrects Ilke FIG 8 (e),

nofs FAGMBAR yCYHP IS -dr op as anot her

The present invention is made in consideration of
the point, is changing the jaggies correction method by
inclination, and offers the optimal correction method which
was compatible with reduction of the influence of gap of the
dot position in the jaggies correction effect.

When the example of the correction method is
described, if it is made like, the thing which correct using
the small drop in 1/1 or less inclination (¥FIG. 26(a)
correction method), and corrects in the middle drop instead of
the small drop, for example when larger than inclination 1/1
(FIG. 26(b) correction method) and which is shifted so much
will not have the dot position.

Moreover, in 1/1 or less inclination, it corrects
like FIG. 8 (e), using only the small drop as another

embodiment, and when larger than inclination 1/1, as shown in



25 enbodi nent, and when |l arger than inclination 1/1,-
as shown in -76 FIG 22 (e), you may be nmde to
correct in the snall drop and the m ddle drop.

Mor eover, as anot her enbodi nent, as shown in FIG 8
(e) at the time of 1/1 or L?§§ inclination, it is also
5 possible to correct the 2 dots (nanely, nunber of

FIGOrFECtd)10N yotohs y=od) mbres aie wideatt en the ahallyidi®p and
point, and'to correct the 1 dot of upper and | ower

[ changi ng point, when |arger than
th(lgnc |r£§i%§§%1/1. . The position it becones possible to

choose t 10 optimal_with the n of _s I
and is notCiEAIEG ofi® F‘%%ﬁl%%tef r%&ign%?’rcdeélsré%”énid{négﬁzm' 8
quality is obtained. As_nentjoned ahove, B since

(ehcrbridihdime OChel/ preFelesd WHDIEERAR, of Tt he PFent
i nvention the dot which forms the outline is detected

5 peastbldeg aggirectc theedt fobs 162 amnaliyod niabe s hos epor Y on

hal f-tone processing was not perforned in the

do€bBarag) efecc Rnpeafoenethdatiartqgine podoessang to correct
Mor eover, since the jaggies correction nethod was '

+hehPSes: SEGRYRAMNGnHO1bREL 8add O 0f HehehshghyNgol At when
. part. Also in the character which did not say that the

1a20e%h [ tfﬁcéﬁﬁ@@'%ﬂtl § _jaggi es were conspi cuous on
{HE™ con rary, Shd performed hal f-tone processing by

|1 dot,_which i ith the slanting Li f
11, 1/2, TP Lolnd WhPEHRPS DRt &8, SPRESE) TS s

optinal_jag%%es correction is realizable. In that
10 optamel ¢idechheybsd €5 sBAtECEFRF méRods not based on

inclination, but desirable image guality is obtained.
As mentioned above, since according to the
preferred embodiment of the present invention the dot which
forms the outline is detected and the jaggies correction
15 method was chosen, when half-tone processing was not performed
in the character which performed half-tone processing
Moreover, since the jaggies correction method was chosen
according to inclination of the slanting line part.
Also in the character which did not say that the
20 character grew fat or jaggies were conspicuous on the contrary,
and performed half-tone processing by small dot which is seen
with the slanting line of 1/1, 1/2, and 2/1, and which is
corrected, the always cptimal jaggies correction is realizable.
In that case, since the jaggies correction method

25 is chosen according to the ievel of half-tone gradation, the
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25 is chosen according to the level of half-tone
gradation, the . -77 unnecessary |l oad on the host
conmputer is elimnated and the optinmal jaggies
correction can be realized. The ink used according to
the invention is conposed of at |east pure ware, the
pi gnent, the wetting agent, the 5 polyol or glyco

und st R ogar BANc ey Gorpu@bt 05 SDIMinatddie and the
ani oni c or nonionic surface active agent, the water-

SQ| ubl. .gani : t R gagNt concentration
oPiflsnlla Q%é’gl%?hgéré%%%dca?ﬂ%ei %%avilLscosi ty is |arger
t han 8cp .at 25 degrees..C. 10 e desirabl e col or
t one mheﬁﬁg%&8#r§sﬁai%???ﬁf%qg %Ph£H8a§8Fe ?%éﬁa%é)é%mpOSEd
sufficient coloring characteristic and |,
of ct oreasdpPydGcHRER, cHae RAEEYi the WEGRIpGedent, the
concentration, the clear quality of inage which has

pohedl her glhedleatheri wiyth prrarsre monbasr of helglet gpr more,
bl eedi ng phenonenon in the character 15 and the

. théNBgEsnilherd Mmeae owi thshietsda ke ctiviek ageht pughe pireremena

whi ch can be equal also to doubl e-sided printing, the

L. i ! par agh efhS tdigmkict @bhechOfation i
SOEF% ?§%§¥396¥%%??ﬁ8 (fixing gﬁg?géterist?c),aZEP%T;f

desirabl e | e of a t L a . |
1=555H B ABESSRl SRR, Slaily N2 ok APl o
part circunference of the dot which realized high

atsépi @e¥32es {uch as the light resistance and

durability, upwards, and_ forns the character and the .
out | i ne pHre sqqa@l@rggﬁp§st¢mﬁmﬂhen usually printing in

the paper (it has sufficient coloring characteristic and

color-reproduction characteristic), high image concentration,

the clear guality of image which has neither the feathering
phenomenon nor the color bleeding phencmenon in the character
and the image,

The image with few ink strike~through phenocmena
which can be egual also to double-sided printing, the high ink
dryness characteristic suitable for high-speed printing
(fixing characteristic),

The desirable image of character quality and
slanting quality can be obtained by forming the step-change
part circumference of the dot which realized high solidity,
such as the light resistance and durability, upwards, and
forms the character and the outline part of the graphics image

further by the dot of the small size, and correcting the step-
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25 further by the dot of the small size, and
correcting the step -78 change part. Moreover, since
the quality character could be printed also in |ow
resol ution, the inmage could be fornmed by 1 path
non-interlaced, and inprov nt in printing speed has

.5 been rea!ized. Nbreoverf T nce the step-change part
h‘H Di i mges is detected and it was made to
c %ﬁ%a?% the dot data of the small size as a method of

dd h L] |
2er{2?nt &S§3?|ha fﬁhéi %@%‘ g&ocLQEaéfE%‘éouﬂdﬂee

Itron 1s

attai ned and characte uaI|t can_be i .
PrIHEbASO 4Rp 187 m%oﬁa&ql%s.% oGS FARIF S rormed by 1
di fference produced at the tinme of the formation of
patheradliterdeepdanand ey eavsEeato pRaBpeak N ok has
the tine of larger inclination than 1/1, wthout
bedeCord Nigzadat her inferior 15 character quality by
performng the jaggies correction, the slanting |line

of all 'fMdﬂéBﬂerQHSQQBepﬁmé(EﬁﬁﬁJMhaQQE|pakt cHrisaedion
and |nprovenent in character quality can be ainmed at

1ma % hi$. USePCRAr di Ngad Gnd e gy efeniadt gk Bt of

present i nvention nmentioned above, by the

CobTIGHEL FELTLS J6058: RS, o0 oy bl o et ing

printing device which reduced t he . st ep-change rt. of
tot heeshapeliof @ieaicestahnt frd Gt inge .Sffﬁaﬁﬂr TeHarddteion is

whi ch perforned especially half-tone processing can
attained and character quality can be improved.

Moreover, gap of the dot position by the time
difference produced at the time of the formation of the small
drop and the large dfop appears notably at the time of larger
inclination than 1/1, without becoming rather inferior
character quality by performing the jaggles correction, the
slanting line of all inclination can perform the optimal
correction and improvement in character quality can be aimed
at by this.

Thus, according to the preferred embodiment of the
present invention mentioned above, by the ink-jet printing
device, while realizing high-speed record, image quality can
be improved and the ink-jet printing device which reduced the

step-change part of the shape of stairs of the outline in the

character which performed especially half-tone processing can

be offered.
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25 be offered. -79 Furthernore, the printing on the

pl ain paper is perforned by using the ink which is
conposed of the pure water, the pignent, the

wat er - sol ubl e organi ¢ sol vent, and the polyol - or

gl ycol ether with carbon ngzggr of eight or nore, and
it is 5 possible for the pre3Sent invention to provide
the fol | awigeragdyant ageopsidiaigiions the pheidesigabl ias
color tone (which has sufficient coloring

pe??ﬁrﬁg’%& ingrr\%as&é.i%gaQ%ec Qher whePROYNCELRRL SharCtgd fsjdr‘?e) water,

ge concentration; 10 - clear quality o

i mage ich.has_neither the feat [ en
L

the image; - the_inmage which w thstgnds doubl e-side

orpgivie?hEWiath WigscFahhel THRPST 19k &1 Foaﬁhm%%no‘?%ﬂa’ﬁt 18

15 - high ink dryness characteristic suitable for )
pobEgblepeed ther preseyt( inxenglendracreride Ehe following

hi gh-quality image with high solidity characteristics,
adsHebagésud | IHturesi:st ance and durability. Mreover, it

is possible to provide an ink-jet 20 printing device

- %ﬁ@ BLS1 HIROE-RI105L$8hBY (WRL B8R thaWi T RcA¥hdesol bt Oy
character quality in low resolution printing (400dp

crQleact 8884e s TG, PIESBOLLBYERLLClbd Sriib ki bedc) o the

=
odi nts and vari ations an

| fi i on ,
- %g%h iggéeocghégaéggilon;

- clear quality of image whiph has neither therfeathering
phencmenon nor the color bleeding phencmenon in the character
and the image;

- the image which withstands double-sided printing with
decreased ink strike-through phenomena;

- high ink dryness characteristic suitable for high-speed
printing (fixing characteristic);

- high-quality image with high solidity characteristics, such
as light resistance and durability.

Moreover, it is possible to provide an ink-jet
printing device and its image-processing method which provides
high character quality in low resclution printing (400dpi or
less).

The present invention is not limited to the above-
described embodiments and variations and modifications may be

made without departing from the scope of the invention. For
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25 made wi thout departing fromthe scope of the
i nvention. For -80 exanple, the inmage form ng
apparatuses to which the present invention is applied
may be various kinds of image formng devices, such
as printer, copier, and facgjymle. Further, the
present application is based on 5 Japanese patent
exéﬂgiépaﬁﬂéﬂlﬂgﬁe 2003i4348Fdardtut @ RCenbehe Pfesent
2003, the entire contents of which are hereby
; r < eLen : ihS; 5 ]
L R B oo 158 B gt
detecting .dots fQrm ng a _step-c .. Qf an
QoGS E R ne G 7 FIRGRCS! CHaSet G SearertdBapni cs
which image is subjected to half-tone pr.ocessing; and
transf or hedtrs W6 PEGRBT hgP it (ST dPnPRGEENER
st ep-change part detected by the detectin%.step, into
Japeness pexténe auwtlidatacnalin. haldImf H8H7ze Tikhatd pg December
smal ler than a size of the detected dots formng the
265t epoBhatige ¢qratritre coheeetn ofiewlfchliddeehemeby incorporated
transformati on nethods is selected according to an

by Rekbpatton of the outline in order
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to produce the dot data in the transformng step. 15
2. The i mge-processing nethod according to claim1l
wherein in the transform ng step the dot data having
the snmaller size is added to a blank part of the dots
formng the step-change pagy .- 20 3. The

i mage- processi ng nmet hod according to claiml wherein
in the transform ng step therdet data having the
smaller size is added to a font data part of the dots
formng the step-change part. 25 -82 4. The

i mage- processi ng nmet hod according to claiml1 wherein

the different transt ' [ .
transf or i g s (008 Brarr e AR, corbPEeipe, fhe freps
data produced in the transform ng step. 5 5. The
OfFrmge-processing nmet hod according to claim1l wherein
the different transformation nmethods in the
t ransf or Metpatiay deésdfpreintia stathehanaBePast @btan
formed wth the respective dot data produced in the
outl finsfof Mmginsigep of16héradhers raghqur grepbing weidbdimage
according to claim1 wherein the different

1st EARstordmti omamt-heds pRotdesiddansiormng step are
different in a |level of gradation of the
transforming dots surrcunding the dots forming the
step-change part detected by the detecting step, into
respective dot data each having a size that is smaller than a
size of the detected dots forming the step-change part,
wherein one of different transformation methods is

selected according to an inclination of the outline in order

to produce the dot data in the transforming step.

2. The image-processing method according to claim 1

wherein in the.transforming step the dot data having the

smaller size is added to a blank paﬁt of the dots forming the

‘step-change part.

3. The image-processing method according to claim 1
wherein in the transforming step the dot data having the
smaller size is added to a font data part of the dots forming

the step-change part.
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i mage of characters and/or graphics. 15 7. An

I mage- processi ng apparatus conprising: a detection
unit detecting dots form ng a step- change part of an
outline of an i mage of characters and/or - graphics
whi ch inmage is subjected to %glf-tone processi ng; and
20 a transformation unit tr% sform ng, according to a

detection regul &mé?@n@icﬂﬁe@Leﬂr@c&deahouniat—,comm@fm nelgm 1
dots surrounding the dots form ng the step-change

Wh%%‘%ind g%tee%ﬁ%‘}e ¥ne LHEs det 80tdonRURiskhol 8t Pn reaspect i ve

a each having a size that 1s snmaller than a

si ze of, the detected. dots f.or.m 25.the_step-c
Cr s Lo I TPt AES: PET S Ha b o e beot o At
to select one of different transformation nethods
prodeerdiiiy the AX2PREPTRERY oT-Bt- the outline in order to
produce the dot data by the transformation unit. 5 10
8. The imge processing apparatus according to claim
7 wherein the detection unit is provided to detect the

dot s for m ngrichamstyeppebaageiparmetdfod kecoutlingeto claim 1
before the 1mage of characters and/or graphics is

whe B £ Cw%l?éj d o tdienhakbanb 808P RGeS thdds9inABhe
I mage-form ng apparatus including an i mage- formation

uni L forming an i uege 00, 8. ecordidg, ARRer othagugheo AR
trFHQ%?ETl?ﬁir1?3u§r%2?§ggeran% a recordi ng- paper
wi%gn¥%¥agggpective dot data produced in the transforming step.

6. The image-processing method according to claim 1
wherein the different transformation methods in the
transforming step are different in a level of gradation of the

image of characters and/cr graphics.

7. BAn image-processing apparatus comprising:

a detection unit detecting dots forming a step-
change part of an outline of an image of characters and/or
graphics which image is subjected to half-tone processing; and

a transformation unit transforming, according to a
detection result from the detection unit, transforming dots
surrounding the dots forming the step-change part detected by
the detecti&n unit, into respective dot data each having a
size that is smaller than a size of the detected dots forming

the step-change part, wherein the transformation unit is



10

15

20

25

unit conveying the recordi ng paper, the inmage
formation unit 15 conprising: a detection unit
detecting dots formng a step change part of an
outline of an imge of characters and/ or graphics

whi ch image is subjected to galf-tone processi ng; and
a transformation unit transf rmng, according to a 20

pra&i &Y 1N Lasubt ohL 0B tder AtBa! kBnYRbimat 1 SHEUHBARY
dots surrounding the dots form ng the step-change

ac%%:%é det egé%ﬂ ﬁ&llﬁgglgr?toeftﬂ %E ibpnel D oof§é1ﬁe&5 & duce

aving a sSize iIs smaller t

size of the detected dots formn t he step-change
the 0t Gieét &Vn tHRRetF 73R EP?H‘?"OF#%% is 25 provi ded

to select one of different transformation nethods -84
according to an inclination of the outline in order to
produce the dot data by the transformation unit. 10.
The i mages f @hE ngagpparatess g arbamgtus sbapadingg to
wherein the image formation unit forns the inmage on

c1hkbg 7resordingrrapeteusifg @it nis Wicshdes tonpesedt ofhe
at least pure water, a pignent, a water-soluble

do%ggggkﬁl %ﬂﬁﬁp%teg GRQngQOﬁﬁﬁ% &F Hyeoki1ehBepebtd the

car bon number of hore. 10 11. The i mage

. form aratus according to cl e _
B gR TSR G A ATE Por HECPIECT e tbr SEhe” FB ERg g e
paper using an |nk which is conposed of at | east pure

t0W§t§¢OC%E$§W%ﬂt a wetting agent, an anionic or

noni onic surface active agent, a water-soluble
organi c solvent, and a

9, An image-forming apparatus including an image-
formation unit forming an image on a recording paper through
an ink-jet printing method, and a recording-paper conveyance
unit conveying the recording paper, the image formation unit
comprising:

a detection unit detecting dots forming a step-
change part of an outline of an image of pharacters and/or
graphics which image is subjected to half-tone processing; and

a transformation unit transforming, according to a
detection result from the detection unit, transforming dots
surrounding the dots forming the step-change part detected by
the detection unit, into respective dot data each having a
size that is smaller than a size of the detected dots forming
the step-change part, wherein the transformation unit is

provided to select cne of different transformatiocn methods
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15 polyol or glycol ether with carbon nunber of eight

or nore, Wwherein the ink has a pignent concentration

of 6 % or nore and an ink viscosity of 8 cp or nore
at 25 degrees C. 20 25

-84-

according to an inclination of the outline in order to produce

the dot data by the transformation unit.

10. The image forming apparatus according to claim
9 wherein the image formation unit forms the image on the
recording paper using an ink which is composed of at least
pure water, a pigment, a water-soluble organic solvent, and a

polyol or glycol ether with carbon number of eight or more.

11. The image forming apparatus according to claim
9 wherein the image formation unit forms the image on the
recording paper using an ink which is composed of at least
pure water, a pigment, a wetting agent, an anionic or noniocnic
surface active agent, a water-soluble organic solvent, and a
polyol or glycol ether with carbon number of eight or more,
wherein the ink has a pigment concentration of 6 %wt or more

and an ink viscosity of B cp or more at 25 degrees C.



