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-' - DESCRI PTI ON | MAGE- PROCESSI NG METHCOD AND APPARATUS

AND | MAGE- FORM NG APPARATUS 5 TECHNI CAL FI ELD The
present invention generally relates to an

i mage- processi ng net hod and apparatus and an

I mage-form ng apparatus, and nore particularly to an
i mage- processi ng nmethod 10 and apparatus and an

i mge-form ng apparatus for perform ng image
formati on through the i MEJORIPFAONt I ng et hod.
BACKGROUND ART Conventionally, the ink-jet printing
has been used because high-speed printing is possible
wi t hout requiring 15 special fixing processing for the

plain papehs, G%n%REEES é%EﬂW@ND”QP@RRA‘P@S“AE%OfMAGE—

printing i's sufficien l'ow. The attention t
ink-jet printing is attracted for the use in office
FQRH tH5hE¢eVPces. There have been proposed vari ous

conventlonal 20 net hods of ink-jet printing, or somne

are already comercially produced and used. According

to such ink-jet printing nmethod, the ink-jet head is
TECKNILGAT, HIiEE t he ink |iquid chanber and the nozzle

havi ng a passage open to the chanber are forned, and
t he preSSUﬂﬁéIp&eggﬁtlEﬂvéﬁtidﬁEgéﬂérﬁﬂlyhﬁelmteélﬁbﬂah

25 chanber according to inmage information, so that the
1ﬁ£§glpfé3%s§%ng method and apparatus and an image-forming
apparatus, and more particularly to an image-processing method
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 conventional
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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drop is discharged fromthe nozzle to the printing
medi um  such as paper or film in order to form an
i mge. Mreover, 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 scanned2t-he width direction of
paper (main scanning) and the paper_ is transported
degi s SHechrraptef SRR JA%2iEs ter EhenpEEnt g diadime
following printing line. On the other hand, in the
sti¢meas wegeet opr £ntey , it herdel0 twofpke &8 immm@d to
cover nostly the width of paper, and the paper is

transport edrbovee| f efierd her-gprabel iseeiwit heKL ) SE€ P MEr and
the ink-jet head in the width direction of paper Thi s

tkﬁ’c%]'lr}@rfer tlI;]l%—gg¥aﬁif‘fg@&]%la%stllﬁ%doEECBHam% NG e 4

I rection of paper IS 1orne once an

h d Ho
e 0 ?Eﬁ Srie et BATEE L e Ay head

becones Iar e in order to perform printing at a
l%@crﬁfm@éﬂowaﬁ Bhdt]iltd-’r%eqtét% PédPrBeHakBahescanning) and
arrangenent of the nozzle itself | a high-density
the rearpenest fraasported efternt baspeobinens t deaniirey lines are
manuf acture cost of the head 20 becones high. In

mad tfcaForiothBefbl hewirmk grdthtphigntiene. t he seria
in-jet printer forns the inmage with the conparatively

snal | head, +8Rdothel %&f&’aﬁtnaQ%guith iH]@ljé{‘epﬁ%er, the
of the printer device can Il ow, and many seri al _

né%/ & 'J{%k ﬂo%§8ril:8tc%w§era %st%?r %H& Lfgd%acf Ipcaapleru,s%:r:td the

urre

paper is transported 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. B2nd, in order to pexrform
printing at a high reso;ution, it is required 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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In the case of the serial type ink-jet printer, the
printing speed varies depending on the resol ution of
the i mage, the nozzle density, the drive frequency
that forns the dot, the feed velocity, etc. 5 Anbng
them the nozzle density has a restriction of the

machi ni ng accuracy of the nezs e, the liquid chanber,

the pass and the actuator. Especi al/l in order
to carry &%tthﬁl9P§?oﬂff%ﬁ?ﬁﬁ??ﬁ?laFYPﬁelﬁﬁah%ElPrlnterr the
corresponding to the nozzle 1in the case of the ink
piEttingt sptedsivagiehedpbenrdihecen i tha oregamdnon oiertbe image,
is only the method of using formation of the thin
theé lmoAdliccdeakeet | i thel @rerd fRERuchyypthati Agrms tHee dot,
mechani cal machi ning of dicing etc. Conpared with the

tﬁgnggéajﬁgloegiyneéggd (or thermal ink jet method)
forned according to the sem conduct or process 15 the

nozzl e de?a&hé Qﬁe%het'gkné ghgsfp%qt?eﬁg %ﬁfléklon of

maxi num o nozzre enai g
usi ng .the piezoelectric elenent is cur entl about

tl?s%d“ad%’lml&q PREVRRTY h TPz S nErgasedtie FiramsTg the
speed, wusing the stroke which fornms the printing

pregfigsn lepdoRbe2acteabel ng Fapadsildalkl én Fodeexemptagry out
when formng an inage wth the resolution of 300dpi

diwnidilten Selrmstaoni ay the edidrore]l wsirtgspbedieadtov tthe e zle
nozzl e density of 300dpi, it is possible to create

if hend rage Wt Bhenen R Caamima g henhetle Hed NG TRAe i
the main scannlng direction (which i's called the 25

fgﬁédﬂ‘t ¢hledeedsEADODne WAKILUF 09i A0 FORGS M:f B RGe

thin film (piezoelectric element PZT} by printing or the
mechanical machining of dicing etec.

Compared with the bubble jet (R) method {or thermal
ink jet method) formed according to the semiconductor process,
the nozzle density of the ink Jjet 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 dénsity 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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resol ution of 600dpi using the head with the nozzle
density of 300dpi, it is necessary to nmake two main
scanni ngs and one sub-scanning (paper feeding), which
is called the interlaced nethod. The printing speed
of the non-interlaced nethod is 5 higher than the
printing speed of the interldced nethod. Moreover,
there are the gne-path printing nethod in which one
TR iR Gin&OPAPE nestRE i difinchy 16Pr BRei B TLe density of
formed by maki ng one main scanning, and the nulti-path
3Qhdpiti g st hedesaanhi th ake gvionriadg Bearnings anredne
by making 10 two or nore main scannings. The printing
swpesathmefirichgpheerefeed ndl gherichhde thaledfthideinterlaced
| atter. However, in the case of the ink-jet printer
néShAg e B‘r%é@%&cél%é&d edie'ﬁ?@ nochD8nPeZZL & dNSIHAE is

Itself is |ow as i oned ab ove V%en creating the

ng._the, on n- |n e t.h
n{qIRET cdpr SRR raBe ST Ak T SRR AT AR
resol ution of the inmage wll econe |OM/IneyIt
When t he |N¥?§§€V&énsFP%r? ST etlﬁ’é‘errBFEBdP’éim'%‘F?nﬂi?gthOd in

one pixel with one of nultlple values is effective for
wht gy eviengprihg ihgageng udt i the mBdangicasngngtdirection is

mul tiple-value 20 nethod may include the nethod of
fehasnd) ibyg ratkd ngi pee oha bnescoiniinigsekbhd the meltiebaith

discharging the small dot twice or nore to formone

pPining tRenwat hadyRiciehedWigd dtheqcongeni s atd @k Phby making
the i %(ltself etc. However, the nultiple-val ue

CAEIPS SLLBCLLIE LA, il SO0 SHULE IR sommer
is higher than that 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 ocne-
path non-interlaced method in order to increase the printing
speed, the resolution 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 effectiﬁe for
improving the image quality. Examples of the multiple-value
methed may include the method of changing the size of one dot
itself, the method of discharging the small dot £wice or more
to form one 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 gquality,
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but .such effect is hardly acquired for the inmages such
as 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 inmage.
When a small dot size is used, it becones the
| ow- concentration character -g~ graphi c i mage.
Therefore, in binary inmages, such as characters or
by e sIfere pFobAEHh paaddiged §orohhe eSBA9RS dich as
arises, and in the case of the character inmage
grEgfiecisaldry chehectemge 10 quality of the character will
degrade, and it is difficult to read the character

i mage. A desehkpthed of |dhdeictierenazal §hepi®d) alfe dot
peculiar to low resolution. The printed i mage of the

si't%é'zdu%tt B %g?eriﬁhaer%(p{k%s%%@ with Egefflﬂ St%l{]éérﬂ’é%ch‘f%und

scanni ng rection of 15 the head, and

cqnv ce.directign of the.recording paper i.ch is

ok G FOEL FOROGRT CHTh Cb rUBde O86 BERG| LU SA9Y) a1 recomes
it in the shape of a matrix.. \Wen the character is

the ileForscatgst irneg@rafier graprephdf HFrI%har act er
varies greatly with the resolution" of 20 the image to
print. Fofhexafipke, imhdimmberimeteshesdolsashildracters or
constitute the character when the printing of the

gidiariant, enhef probeen g gliize its penf eeselu@ion herises, and
resol ution of 600dpi is about 4 tines |arger than

i hale WhgR bRecRE! Bld iy REEGRr B8Hechl 1N #1RS Alddeon

of 300dpi. The fornmer printing can express 25 a fine
U dBIS RNDnLNenSPALAct 61 QUYL Y LS BEETEL 515 Hifficult to
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 direction 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 resoclution 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 gquality is better.
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Especially, at the slanting line part of the
character, the nunber of the dots arrayed in the shape
of stairs is increasing according to the resolution,
and the slanting line part of the character in the
case of printing at 5 300dpi is nore easily recognized
as jaggies or notches. Therea4ds proposed the inmge
out put net hod which inproves the quality of the
out put | mEFEegdadiyel aselhe nslardpageddnpapert MNo.the
2886192. This nethod is ainmed to reducing the jaggies
chppaatre mg thte hioebeut b nehpaddtofartrhgedminetid dlmgpe HE
time of lowresolution. In the nethod disclosed in

stapadese PriredkiNg. acdSBeLY? td hebickspaht €6M, 0dnd the
sanple window in the bitmap inmage of the character is

At pLed r o [P o] e el -
SRSt Db E e eh e SRl AP Rbb hlee L ik g o
L ndow i s correctfd to be the small dot. Nbreovgﬁé

SPHLPE 4% N EpE8EY LY nESTRHYETDAT AGISAPParat RGeS -

di scl osed i n Japanese Patent No. 3029522. In the .

met hod di S@1s6§edsi RTJRpaRe sE Paiatle RYTPBH20sbhod e ch
outline part of the image is discrimnated fromthe
ibprackesidthedaalil® ahdthdeoyrpuit ilmggdots disveloddrinin

the edge dots or the black dots are changed to the

Jél?ﬁhéséik‘?a&:@nﬁol\]&a begever. the AbetacdENti ek N hedlicing
of Japanese Patent No. 2886192 and Japanese Patent

o 13022208, 1RET SCLNE QNI PEALRCOEEROT LY AT the

thé | aser prlnter s 25 disclosed. This Is because in
LiNe LEQ QY LLes ,@nd,the Taser -7-

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 proposed the image forming
apparatus as disclosed in Japanese Patent No. 3029522. 1In the
methed disclosed in Japanese Patent No. 3028522, 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. 3029522 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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printer, the toner with a grain size of 10 microneters
or less is used and there is no spreadi ng of the
toner on the plain paper and the small dot as
specified is al nost obtained. Furthernore, it is
because it is possible to form 5 the dot of the
specified size in the optinad7yposition by changing
the |l um nescence position and | ength of the |aser
paErtest dihe itereReVEhR e ?ﬁﬁ%ﬁeﬁ%zeHSﬁe@@r@l?Fpmﬁﬁﬁrs or less
ink-jet printing device, the spreading of the ink is
ibanged advhrihelre $preradspreatinchett sher tonerienttee plain
| aser printer. Moreover, in order to formthe dot, the
phpkr | 2id pHeNtsmag 1 dayt ces r sptirfsda ikoalmest | sierd e .
the LED printer and the |laser printer, and it is
difficult dgi¢f %ﬁ%e,,thﬁ ot Afe Bk018 ¥85sEbYe Ofo form
sizes in accordance with a change in the nunber and
engt.h he driving.pul ses. wi.thin e drivin
el o e SRy RS HE wl gt it f eSS it g
devi ce tqQ change the dot size into a_few kinds of dot
CRpREN Gt HLMIREFEBTER , PP e 2804miePEER o, Hife 1aser
ink-jet printing device is able to formthe dot only
dehicdfeebsin yheedabar POiYed+i on. But changing the
position within one pixel, which can be nade freely
i n the LEDgweviatrer ianthéhenk-aketr ginntiay, devsce, the
difficult for the ink-jet printing device to realize.
s off Rekeihg the1srmot Rime, wekhegrvhichyi St the toner
called the anti-aliasing. However, in the case of the
iRNhe fa%e%_l 'Ipégh“dgr.t hﬁ%ﬁé’évéﬁ GRARGEE ML NeGrh AEE dot, the
of ‘gradat -

nunber rons -
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 into 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 LED 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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to create the outline of the character. It is possible
to attain highly precise snoothing of the outline.
However, the processing is very conplicated and the
processing tinme is needed for this nethod. Wen the
hi gh throughput is required 5 |ike the |latest ink-jet
printer, this nmethod is unsuigtabl e. Furthernore, when
the dot size is_changed and printed by the ink-jet
treraatey thet Bl 1RdeChridln ahgacses - a¥’§ol$ PeFiblchéo
dot position on the paper changes with the dot size.
attalies driightliyopracise bemgpbtremepfoft hhe pnobimen IHpweher, the
pressure acts on the ink in the liquid chanber
pESEH HIY i50vERG a6 DIt analf taepEgéégéﬁrgfrﬂn@t IiRg
unit to give the pressure to the ink, and the ink
' t.h sch fo ot Nk ] sl .
R S Shipne ey o W, Tl B ghe KR R Fequired
ressur eneratjng unit. in the case of the bubhle
1S Y S ARRba ST AT S G n P ROPRBROf e | BRE e table.
method) is the thermally heating resistor for
gener at i n§U&tReBTBBE esTheMmitice S3&felf nChaRIASEDf
the piezoelectric method is the piezoelectric el enent
poinicdd by tthe ehkefeb-preichdmic aletR0dt r Bhe docdrldorarises
deform ng the |iquid-chanber wall. In order to change
alde di ameiethef gbhepsiott wird ort RBe bBler ethdriddd iwidh the
devi ce, the nethod of changing the energy supplied to

A6 LSS W BegBPEHALNGUN bhd §iYSHAbEYEtNEE D roblen.

Specifically, the magnitude of "the drive voltage of

the 25, PTARRULECOENEL A LN i 3nRNBA9EHs PN chamber
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 pressure.

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 methdd is the
piezoelectric element which 1is 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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driving pul se or the pulse nunber is changed. For the
nmet hod of changing the drive voltage anong these
net hods, a plurality of signal receiving channels to
whi ch the changed drive voltage is supplied are
required, and 5 a swtching unit for swtching and
choosi ng one of the drive vgl-tages for each of these
channel s is also required. Hence, the driving elenent
d¥Hringerulep wiiehlehRuhEs Hoanhsr difaf§rRgedt he drive
vol tage is used becones |arge. On the other hand, when
t he met hodrcaf thenmeodhbdd ngt diardisngahsedwi dé hvaltddre among
pul se nunber is used, it is possible to change the

+ 1Ml S G AR , Ob biigrRUl S swinieynaly reeslitohdi i@ s to

switching unit according to the tinme. This is

wonc%ﬂ'srghaeg%%léi i(?ﬁi dEE@é.%aoq"es irée%%f)?%.rl¥di ?ré ulséquQ:elﬂs,e and

one SwW Ng~ uni every annel .
Especi.ally, i.n the case .of the jnk-jet 15 printi .

2 A D IR GLENEOF ] SYDEHEAG IR0k ISORERE T, RS i o drive
wi dt h nodul ati on or pul se- nunber nodul ation nethod is

vekeges Howeeerh ffehhesh iehrpnHe iLsk 2dFeprofiEfed- Hence,
capacity is different (or the dianmeter of the dot is

tlke fdeiremty) elymensi idriver pit)seshendtthemndthad i @h dranging
pul se- nunber nodul ati on 20 nethod, the length of the

£k | g RIS el EEehSed Addaugh ltige.time that the

driving pulse is inputted and the rising of the

meni scus g)tnﬁﬁtlké .E)ﬁhIeP e SREE wHAE dHd ek Bhdt B8 controlling

di schar ge rop to reach the paper is different

f
oFhASE DSBS 0 1SS, (CHRS) shealat he U B e <o
cﬁgnégréﬁg“gﬁlsghgiggg ggséﬁé(ghig% %E%bg%pg§ égétrolling 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 différent) 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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varies depending on the dot size. For this reason,
even if the outline part of the character is
corrected by using the small printing dot in order to
i mprove the image quality, the small-sized dot is not
5 forned in the requested position, and therefore the
image quality will deteriorage. D SCLOSURE OF THE
I NVENTI ON An obj ect of the present invention is to
vapritys dependihG bnptheedot n|iges.pr ocessi ng net hod and
apparatus in which the above-nentioned problens are

el i m nat edeorARGE BEre8BbEC tewdn tite theesahl i haVeatt QI itthe
to provide an i mage-processi ng nmethod and apparat us

c%‘%}%&&ef 93 ic%ﬁsgicgg'%gﬁ%giﬁiﬁtei G298 P14 dot in,

m ng appar at e Ink-jet printin

with effective inmprovenent .of the. inmage.qualit )
oSt it TBHEVE: S CHANge i S TR SOGH RS qafe 18 mot

i mage of characters and/or graphics which is _
fegmgddredheo rraPestoR P ey gd ARBYREProbilEetingge

the present invention is to 20 provide an
ghabagey fwarli Kigtapparatais whi ch real i zes hi gh-speed

printing using the ink-jet printing nmethod with

effective inprovenent of the inmage quality by

reduci ng the step-change part of the outline of the

ot e ehanagt enSpRPEHQr graphics which is
_S%%?%%TEU‘TU‘@H#ETTDﬂEfDTOceSS!ng. 25 In order to

cchi ove {15, SPOUEHTER A0S SRR ByerHon 12 o aravige o
improved image-processing method and apparatus in which the
above-mentioned 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/or 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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steps of: detecting dots formng a step-change part of
an outline of an inmage of characters and/ or graphics
which imge is subjected to half-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 havilhg a size that is
mal | er than a size of. the detected dots formn th
B e R Goa COVBF P S, Sheo aerr g CombE £ses Khe
transformati on nethods is selected according to an
stees | plat i st ingedehs | foreniny ig sSethechesopr pate ok
dot data in the transform ng step. The
oabbime nentaronedgenafechs oressi ngambrodraphibe which image
configured so that in the transform ng step the dot

ifdat@iddIad R 1Frabherpsbdesdihpdded teadsPbatkndaldts
of the dots formng the step change part. The

d, gpy
sBPPYEs gpe OEQHQS 1e tra%ﬁ#%&cg%éggt p h ééﬁcted by

con |gur d sot In
a fo t dat a

haV| the smal|er_size Q

RSk P fEJPlﬁ? SR doargb fart hyngs o
above- nenti oned_i mage- processi ng et hod may be 20 .
Séé%ffrl'giifre'cﬁ sHadpgr thet @ fFeFemt tthendeserbedofots forming
met hods in the transformng step are different in the
thezetef-aHengdopadst avhereduce: iaf thiéferansf oramsiprmation
step. The above-nenti oned i mage- processing nmethod may
mbehedh figweadcsedt hatotdiendglifd erreninclinansbnr SR outline
nmet hods in the transformng step are different 25 in

ﬁherMb@J fogebstherapd gid | tﬂﬂecheeeese_tfaemﬂ% data

12- produced in the transform ng step
above- nenHt n%%o%ggﬁgntloned image-processing method may be

configured so that in the transforming step the dot data
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 transforming step are different

in the number of dots formed with the respective dot data



10

15

20

25

processi ng net hod may be configured so that the
different transformation nethods in the transformng
step are different in a level of gradation of the
i mage of characters and/or 5 graphics. Mreover, in
order to achi eve the above-nentioned objects, the
i mage- processi ng apparatus of2the invention
conprises: a detection unit detecting dots fornmng a
PERdpet HanGacparensformingitiate ofhanabaagengrit ioned image-
characters and/or 10 graphics which image is subjected
pracdradliing oredhpdonesy shagromndiuradt sanshat meté ahi fifdrent
transform ng, according to a detection result from
t £4ves et oBNmethbds t 1aNSfO HHaRG rdehsng UsF QYN Q1 A8 ent
dots form ng the step-change part detected by the

R A e

dots, form ng the step-change part, wherein the

93 ormation unit is provided to select one of
different transformation nethods according to an
i nclinati §RTEPVERe BUtPTIE itP GLBdeVeothe crhre mpntdoned
data by the transformation unit. 20 The

okiries, mehei dnedetpagee prioce sppagadppacht tse neywertid on
configured so that the detection unit is provided to

calgiicles :t Reddebst{of MM (e cstepgCchapgeraiingfa thep-
outline before the imge of characters and/or

RN ¢l r5th] 66t Phd O e AL bENELAIAGRAY Mo B2

Mor'eover, in order to achieve thé above-nentione
gzlp%c}ﬁﬁctgzghtlgﬁ ELHQ&@ ':{so rsrﬂbrﬁ%c%%%a%gt Hglg—f-t&{]ee pirnovc%%tsii%rc}; 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 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 ocutline 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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an i mage-formation unit formng an i nage on a

recordi ng paper through an ink-jet printing nethod,

and a recordi ng- paper conveyance unit conveying the

recordi ng paper, the image 5 formation unit

conprising: a detection unit detecting dots formng a

st ep-change part of an outl+h®-of an inage of

characters and/ or _graphics which image is, subjected to
OIAGES t GHE PRBERTEP YRR APPATE s Pbr Wt i Y Sitiion includes

transformng, according to a detection result from
an hignaget-dormanioni wnid Cammdagl anniingoeo?n & uraanunedingg paper

the dots formng the step-change part detected by the
tigehett iaon inRkiFf et | ptintriespecithve, dahd dat veceatinhdrpacey

a size that is smaller than a size of the detected

céHHé&éﬂ%%”hﬂgttESn@éf%héﬂﬁﬁég%e%@&ﬁin@mﬁﬁﬁﬂfltﬂH% %mage

transformation unit i's provided to select one o

different_transformitjion .1 r di .

ERa R Lot or ShRETBHST ¢ B TBEREER EFE IRk Rots
dot, data by the transfornmgti on ungt. Th? .

TIBHVE. FeRtPBREIAT AR T o RS SPparaT U3t My hege of
configured so that the image formation unit.forns the

charagdess anHéor egtrphiimg pdieh Gopag b $HK a@iash toshalf-
conposed of at |east 20 pure water, a pignent, a

toved greoselsshhe; oagdn cosolsfertnatdand anipotneols frrngngg ol
ether with carbon nunber of eight or nore. The

ac@RVENRERbI angdtésBish fsH1R] fapRathé UsetBdt M unit,
configured so that the image formation unit forns the

A% gt e BTGRP U3H0D Borkile MPTHLD-crange
P LBRRRTLy A MDA R RO oL n SRRy acca
each having a size that i1s 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
polycl or glycol ether with éarbon 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 anionic or nonionic
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pol yol or glycol ether with carbon nunber of eight or
nore, wherein the ink has a pignment concentration of

6 %w 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 chaexéeters and/or graphics
which is subjected to hal f-tone _processing, so that

SYIH@GeRGE 1§BaRIeyt cdh W ATTHCdVRd CafBIaR GREeEr, and a

printing of the image form ng apparatus using the 10

palyol) etr gliyobl ngthet hod e aarpernr eafibgedof SRITEF or more,

DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective
whe W rs k@i Rkt hes cutpigientc @vpeshtiranioh ¢hes MBehaH e
part of a serial type ink jet 15 printing device in
aﬁ&%rpf%fk%agéogp%@% cPfort %rbnggnéswe?fée% @ is a
Cross-sectiona ng t principal part of
t he i nk- j t he pr. devi ce. of
G 1 SaRs 0 ré’rﬁelfs CRBPRPRTRY Che rrogsisgible
pitch 20 of the nk Jet head. FIG 4 is a bl ock
tQﬂ%ﬁﬂ%ﬂ@l§H8MFH@PT¢E?Qﬂﬁnﬂi¥W|q§nth6fOPﬁélQﬁnﬂﬁcﬂhq“ﬁmﬁge of
inthe ink-jet printing device of FIG 1. FIG 5 is a
chi reck edisagnaos howipigl ¢shevhfughe tiisosabj eobpdsia iterl foftone
each of the host conputer and the ink-jet 25 printing
pEMEENng, 180 théx the sinagdl agkaitghouh nge aimmxagyl endf
the out put character which is subjected to a

hi MR OpaEnh8hE-of the image forming apparatus using the

ink-jet printing method can be realized.

BRIEF DESCRIPTICN OF THE DRAWINGS
| FIG. 1 isla 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 functional
composition of each of the host computer and the ink-jet

printing device.
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tone processing using 50% for each of the |arge and
mddle 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
processi ng using 50% for each of the Ilarge and mddle
drops. FIG B is a diagramshew ng the dot
configuration 10 of the slanting line part which is
subj ect ed Fl&-abhabf at diroran chwsdnggannexaer e eflerihed
enbodi nent of the invention using 50% for each of the
oltgrge cadanitdd| ehilciopss FllGec®edsta di agtienifioonal half-
expl ai ning the drive waveformof the head. 15 FIG 10

téééf%ﬂﬂd@%%iﬁbaﬁéﬂﬂﬁsﬁﬁ%“fﬁkté&%hCQEpﬁﬁéti&Ege(End'Hiddle

drive circuit of the head which circuit corresponds to

d]]_;(ﬁjes head driving unit of FIG 4. FIG 11 is a diagram
sttowi ng the 5 x 5 dot window which is used for
pattern tlfgshi g. 20 FJG 12 is a fl hart for_, .
expl ai ni ng Lehe | BF 08 SIS FHPHA P Hat Per P Tt O RRzat ion
FIG 13 is a diagram show ng the conposition of the

odrd vérantgngrpart 1af | they Glagmcaert vhiekpl i siibipatas to the
details of 25 the processing of the pattern matching.

corenthloBallball §-tonk gyraredsdimoexpiagnb®y fdwe emde dinthe
whi ch the number of the dots which forma straight

1473 and middle drops.

FIG. B is a diagram showing the dot configuration
of the slanting line part which is 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 compositiocon
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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bet ween two step-change parts (F, G in the slanting
line which is subjected to the hal f-tone processing
using 50% for 5 each of the large and mddle drops is
2. FIG 16 is a diagramfor explaining the case in
whi ch the nunber of the dots which forma straight
line between two step-changesparts in the slanting
line which is subjected to the half-tone processing
usi ng 50%Ffler éAchsor dipaumn |fgrgexphaind el drEss g
1. FIG 17 is a diagram showi ng an exanple of the
whidflertdac aupbetreofi the tdusb whishddbrmi adowaihE 1liBel s
a diagramfor explaining the case in which the nunber

b&fwddie tdot stuplehahgs Partsd 1@, gby Lhnend Shatwern 1tiwe

step-change parts in the slanting line which is

W J‘#’H a&t %Qb‘j%c‘c@& E‘é"%é g{bgﬁ%%ﬁ%gﬁ%&?g?%ir%\%%?{’{f %2 for

e small rops I1s
expl ai ning.the case in  whigch the nynber of the dots
e%éﬁﬂﬁ? Fb?n#ﬁrg?r%? H?qu%ﬁ34%9pﬁeﬁﬁegh two step-change
parts in the slanting |line which is _subjected to the
hal f - t one FBFocé&si AR U313 BO%PST CKREAHLHRY Lheyfgse in
small drops is 4. FIG 20 is a diagram show ng anot her
wiekadnpihe afmbbe ofl titowlatsedrhfich thempat$teraighedt dhineg.
25 FIG 21 is a flowhart for explaining the -17-
b RReS $a0 sebpadiamnge the-tsralhl tHeopliwtide Xiale Which is

fornms the blank only.
subjected to the 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 1s a diagram for explaining the case in
which the number of the dots which form a straight line
betwéen two step-change parts in the slanting line which is
subjected to the half-tone processing using 100% of the small
drops is 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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FIG 22 is a flowhart for explaining the processing
of adding the small drop to the dot which forns the 5
font only. FIG 23 is a flowhart for explaining the
processing in which the pattern matching is perforned
for each bit per wwndow to the bitmap data as the
font data. FIG 24 is a di agram show ng the exanpl e of
the 10 slanting line in which jaggies have been
PiasSSared oy 2EHENG Dl ¥ g SGPPREG: the, OFF @higEh foras the
di agram for explaining the problem that the smal
bXhrmdporflgr. the correction are separated in the
slanting line with large inclination. 15 FIG 26 is a

di agr am shaw.ngzans exafmhwictfrtt Fer eaplachigd wH ch is
conpati ble with reduction of the influence of dot

| 44:00 deviahi 0as A0S 1A% €5 AL %i‘ﬂ{ﬁl'cﬁ*fff%%s the
pﬁﬁﬁ%iéh I ng tﬁe Jgggles Correct%on net%og y the
fiqgli ation. FIG 27 is a diagram show ng an exanpl e

G- R Y20 reference patterns with the 4/1 inclination

and the 1/4 inclination. FIG 28 is a_bl ock diagram

showi ng t A&Ccorpoift # ohlovisthante fosk SppLapRing i He

device in which the detection unit is provided. 25
prdBsBEST ikOBE L EIOR IGARRM tINGNOWE tThHEN NVENTe X e ned  for each
description wll now be given of the preferred
bit per window to the bitmap data as the font data.

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 influence
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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enbodi nents of the invention with reference to the
acconpanying drawings. 5 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 t he outline conposi ti-gg-of the 10 nechanisn1part
of the serial pe ink-jet printing device in the

BESTe fRDEe HOR ¥&Nﬂ Cofl” THE INVENTIOM, FIG 2 is a
cross- sectional view showi ng the principal part of
t he i nk-j at dasadiptiprt he lilnkowebepgineén Nt dénd peredErred
FIG 1. FIG 3 is a diagram for explaining the nozzle

eniddG hel st Be {HK-iletadth wEkE rdredbn&diaws e

conposi tion of the control unit in the ink-jet

e FIG 1. FIG 5 shows the functiona
co#% &?ng Mk §ﬁfof t he host conputer and the

i nk-j et t|n deV|c ri devyi ce

of this eﬁBE gﬁb}qgesq %h %éﬁl agk-

rails 2 and 3, the carrlage 4, and the pr|nt|ng head
Jeg, PFH@t@BBdéth¢¢s(%mﬁﬂ%jQQrﬁﬁég eppa¥Ritietledn the first

hori zontally across the frame 1. The carriage 4 is
prafeairey enhndinent taf tthe guedentaiheetiand w3 1dobehat

the novenent of the carriage 4 in the direction
edridiigeted by the 25 arrow Ain FIG 1 is possible.

he printing head 5 is carried -19- on the carriage 4.

The rmvemﬁg of LS. <Laid %91%1‘inbnc&'ﬂﬁos§t£{&9tdf0'1‘:h%f

the arrow Ais driven by the power source (whic

mechanism part of the 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
shows the composition of the control unit in the ink—jet
printing device of FIG. 1. FIG. 5 shows the functiocnal
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 horizentally across the frame 1. The carriage 4
is movably connected to the guide rails Z 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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IS not shown), such as the notor. The paper (recording
paper) 7 which is the printing 5 nediumis placed
onto the guide board 6, and the paper 7 is received
by the platen 10. The platen 10 is equi pped with the
feedi ng knob | 0a which is rotated through the drive
gear 8 and the sprocket gearg9 by the power source
which is not illustrated. Conveyance of the paper 7

opntheheadiniggei n 100¢ Mt B the arroéa® ih 7 Ghel
is allowed by the pressure roller 11 while the paper

d¥recsticomufeshedabebtwenid hixiprees dyr €her pbbver ddumred (which
t he peripheral surface of the platen 10 under

1 PresS Wwnh ) theni AK-t1ed mfddy.i ng device of this
enbodi nent, 15 the novenent or scanning of the

printing %%dnggga{(Eéﬁ&(e?ﬁqeg dﬁ;aﬁvgg?.r ﬁi ﬁﬂi?ﬂ: hé ntﬁé]gavginting

mai n scanni ng rectiro ion 0 e arr
A). whi | e the gonveyance of, the paper. 7 is carried t,
i e % BIACEan I HY TS <oticn BEPRE. 1 | BB A roige T s
arrow B) so that the ink drop _is discharged fromthe
reeekisdhiPyhshg Blaben - arthaadates pPi he etlwiPrek with the
paper 7. A description will be given of the carriage
fdedire knpbl ADEnghheladi $, rdtreadhichsopghytby séeive efemr 8 and
inthe followng. The carriage 4 is equi pped with the

ts | s ddigcheadad. 9The Hd Mdwi Readce GRIWH I s&sndthe
i nk-jet heads which carry 25 out the discharging of

LN ool 89O NEREE O1  2Bi LN
1800190, 9, WREC, L0k, 4 SEDARE 9U581L31808: 3¢ A DL sure
roller 11 while the paper 7 is éompressed 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 sub-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 équipped with the printing head 5.

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

out the discharging of the ink drop of each of the colors of
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jet heads in the direction which is perpendicular to
the main scanning direction, and the head 5 is
nounted 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 printiqygphead 5 are nounted on
the carriage 4 in such a nanner that they are
yesdehargeabFeEan1(CIThengagateard® é@é bEackeBlF Gespeatdvely,
provided at the top with the air outlet open to the
aral mepber aprantnk pdiwdldedicatoutbetbottenamrdigddiein nkhe ink-
supply outlet for supplying the ink to the ink-jet

jetefdaidask dethd Ngi Fde i FRRiNIcH08 s1BeepBh @ AS1dN& o the main
porosity object inside, and this 15 por03|ty obj ect

s@a%ntllngg E%E%t gﬁé{u 2 gﬁ%ﬁ pﬂgFak yclie 5I § 195 cil h the

car to t e |n ad |s

{80 3, SLLONLY PeAt 05 HEESSUE DY P

Moreover, the printing head in the present 20

digifstdioment 15 edRLEiUbt dhuSERGSEhavE ek artridgest for

heads of the individual color conponent inks.
suiiglerimat ithel ynktde eqoh midlog heatdheayr bet tondtgactecdre
as one head conposition which has the nozzle sequence
moMHIE ear th@&:@ﬂﬁé{@ aiischage aohahher thde Ay Qfre
each color. 25 Furthernore, as a printing head
ead) 5 in -21- which pressurize the ink and
e£¢1 |g%%b Eop is made to form Al though the

electrostatic, Lypg, Wig Siﬁwq%%etglagrﬁy ' provided at

the top with the air outlet open to the atmosphere, and
provided at the bottom with the ink supply outlet for
supplying the ink to the ink-jet head inside. The ink
éartridge 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 heads of

the individual color component inks. Alternatively, the
printing head may be constructed as one head composition which
has the nozzle sequence which carries out the discharge of the
ink drop 6f each color.

Furthermore, as a printing head (ink-jet head) 5 in
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di spl acenent of the diaphragm and carries out ink

pressurization by the static electricity power between

the 5 di aphragm which forns 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 theshnk passage surface of a

wal | which carries out ink pressurization through the
wHi aphpzesguang tthe éhkcénddehavhirdh dropntier saddi so A@rm.

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

AMhbude 1 \@rdtheseasec e dhe sphedeetectdi ey out
type ink-jet head is used. As shown in FIG 2 an

iRt ' Qv d t hat
d%@%{g‘?ﬁ pﬁttgklgg?ﬁﬁ\%qw?ﬁhaﬁ da%ir&re gl |btg 5 lﬁ? nozzl es
are, forned,is tta hed t nt surface
P RARrEL EBLEY ST A ReRtBr TG i oh PPUF R Een | the
l'iquid chanber 14. B gi vi ng the pressure to the ink
diaehpeom i viiidh foregafber L 1qudy - ¢hrebect HLSRCHNPER vrll by
the energy occurrence unit by the piezoelectric

eflegtric waathines twenhsihtessr atweh ashéhenkiekneldetric
l'iquid chanmber 14 serves as the ink drop 18 fromthe

elgzghe, Indffdiie RBezbeepbalaciricifdy espeand aliberes
to the paper 7 as a dot. 25 At this tinme, the desired

phOBY&. ddU 3 & 11 26nidl 1 NG Sebaet h.i-ﬁﬁ' ﬁfré%’urlzatlon

actu tor Ich gives the pressure to each liquid
tﬁrou théldlaphragm, and the electrode which counters this

can be used.

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

As 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 surface 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 piezoelectric 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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In this printing head 5, two or nore nozzles 16

constitute two or nore dot formation units, and the

sequence 5 (nozzle sequence) of the nozzle 16 is nade

to intersect perpendicularly to the main scanning

direction, and the pitch between the nozzles 16-16 is

represented by 2 x Pn. Mreoygr, the nozzle sequence

di stance L Separates on the one head, and is forned
diiwing tsed echovebyuene esctuaddn whdcbhgivésgihearapsure to

configured alternately and using the nozzle sequence
e®th tlhendiwo chegbences. Pn, and the nozzle sequence of

the two sequences can formthe inage of Pitch Pn in

the sub-sganphig Hﬂﬁ@iﬂnﬁ’rheﬁb)ﬁ 3)e +36aBRi AgrdntbiNts 16

feed Moreover, in order”to carry out the novenent or
CO q_la n| ng of thgré:acg 6 4 'L%ntﬁ i l't? n| nsga ence

CP? |on rTve puI y riven an ated qﬁw

scanni ng nDtor and the follower pull are connected
(AT SFEWFIERE PF nFhRy MAZLE A dlsb?aﬁggx’??mglrtfrﬁ¥ec

timng belt to the carriage, the two-way novenent of
perrersHilagdyi sochlre il rcanndogdrhgesbieme amxh the pitch

forward or reverse rotation of the scanning notor. On
béthedt e haadles Nl @FRrid cepaoreeytedcbpapet met on

the guide board to the printing part of the printing

head, thejgcaterpronNt deskihe Jrpdneal Hestand fil igddBRtes
pad mhlch delivers the paper fron1the gU|de boar d,

LR R e Cc% the

paper, e cohvéeyance
the feed rol |
e Tpﬁeeaefﬁ%%’ﬁé%%%%e#ﬁénaéﬁ "o 8ls iy ¢

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 motcor and the

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

by fixing this timing belt to the carriage, the two-way
movement ef 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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fromthe conveyance roller forced on the periphera
surface of 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 conygyance roller
corresponding to the successive range of the main
réamiving clli ceatveps die tgwperarfiroagehé ofédd il ngnd the
part 10 of the printing head (guide). Furthernore, at
tihedawstheam paiti pfed ROPHN By AEEEDIGE thd HadRe
paper conveyance direction, the conveyance roller
£ Ghel 2ol REBLACS AP0 ALL VRILIAY BhBhe QeSO A dliFace of
paper 1 n the‘ejectton direction, and the ur are
arranged. 15 Further arranged are the ejection roller
O COGIRG UL NG FHbas GOPRBYEPEE FoR Tray, t he
spur, the guide nmenber for__ securing the ejection
cour se of Thigecpapeyaneg ctolfify Aei ALEHEN haRd TRtafrfb o the
drive according to the 1inage signal at the tine of
fesd ntdIngr mhvbnght tiee cgearn dgeis. BOdThee iplketien roller is
breat hed out in the stopped paper, the one line is

cFThadd andotherf obl QWA tHeN@abs rpsént esut Of rd&he
paper after predeterm ned quantity conveyance. At the

. : Lo . oY ) o

oA, 180N Eb DR Sthodhl RO Bt 0Cey B o ene
25 the paper ,arrived at_the printin egi.on, pri.ntin

T AT RS2 8L TPEL LER it B AT LPRE papere R inting part

delivered to the paper, Moreover, in the position

ohrheh pydpdiagehepdondetie) -

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 quantity 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, priﬁting operation
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printing region by the side of the transfer direction
right end of the carriage, the recovery processing
device which is 5 not illustrated for recovering the
poor discharge of the printing head is configured. To
the recovery processing device, it has the cap wunit,
the suction unit, and the clganing unit. During
printing standby, it transfe at this recovery
1 PrACSSSING A @nde¥heepspdle, i Andt1caRReAgLf thepdatl i s
carried out with the capping unit, and the carriage
can preve OOE .| ; [
mai nt ai ni n%gorltﬁ%grg%ér %2 %?I%ig{i%r}gﬁgqﬁamggpg%%@%ﬁn the
Moreover, hy carryjing out t di scharge _of..the ink .1
DEHYEHG S50 BVALBE ST iy EA PREE t T e ritht
printing etc., the ink viscosity in all discharge |, )
eodt pltthehaedmiegri xtle refRVamE PICSEEE1HP seRRt¢e which 1s
performance i s nmai ntai ned. Wen the poor discharge
noccll bystitatedi Somargeoveutnettief pooe Héadhasgseal dde
With the capping unit, air 20 bubbles etc. are sucked

pOYAL Olg thaydliischangegauédet with the ink with the
suction unit through the inner tube, the ink,

gar bage, ej_toc%.gd r}%%b@?ggg?fg@eéjéﬁ@@e@gc@w Letnhfacee cap

are renoved by the c ng unit,” and the poor

di scharge is ., recovered. ,25 Mr.eover, att
ufikhe TS Snchign B B neiriahS F0ai, LR LpaLhEE
installed on the main part bottom, and absorbed and,

prévbire s ARde ik taBRsEpE? IhGRIS CRECUBRE URETCSSSINg

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 outlet 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, air
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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ink tank. 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 command of the character or inmage draw ng. That
is, the print command from_d4die application software
executed on the host conputer is 10 processed by the
1rX itBh kA h¥er sheweor parsataad eds ohhehs ohs ivarsain batierhoshd
conputer, and rasterized to the data of the printing
et Rat LERN - ARth SR, daka ihk hpaBshf tBtide e consumed
printing device so that the printing is perforned.
Wﬁgﬁfi ically, the print command of the character or
t ' e drawing fromthe application or the operating
systemin_the host conputer (fqQr exa e, the co
Wi Gh BhEes5egt g Mo bEn BARRBSGE PR PRI the
of the line to be recorded are described, or the
prcioriizigd deniwki of the fussentt gebodizent tWel@osis it of
the character to be recorded, etc.) of 20 the
pERAIRet @i thsthé ofetctienparfagengrahinbetive awthgatdean
menory. In addition, these commands are described in
fheer iRt réaNGR0ec The peRRBNEomhdiedt e
a%ﬁ%%?ﬁggﬁé?geﬁeﬁgri iI's interpretgd by the rasterizer
If_it is the 1o pri aihl R
RITHHDr Red lf“%%%%’”pr nt ilﬁltéﬁtd%té 'pgﬂaglrg ﬁlﬂ-lgzéémand from
according to the_position, the thickness,. etc.
the RPPIMFEHORr EOQE‘&W i EB h &1 ST Ié&?@ﬁ:"esg {]%e
conmand to .
processed by the print driver incorporated as the software in

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 ox the operating system in
the host computer (for example, the command in which the
position, the thickness, the form,letc. 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 the 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 pattexrn
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print a character, the outline information of the

correspondi ng character is called fromthe font

outline data 5 stored in the host conputer, and the

outline information is transforned into the printing

dot pattern according to the size and the position of

the character which are speckfied by the conmand.

Such rasterized dot patterns are stored in the raster
adabBa iy thE0pbkithos, tie, tHivkneest edopuberthe line

functions to rasterize the command or the outline

w%féﬁrﬁggi%ﬁ%gig&%dtB?egﬁéacoﬁﬁaﬂJFE Rre Ati 09 €RL PERhSIA to

y usi ng nown ctangular lattice as the basic

rintin osi.tion., The i ntin f...patier tored in
pgﬁ%gr%s aﬁ&@§'n§ﬂ3r9u€£1??éhs§% agéeﬁogﬁhgh§5
ink-jet printing device via the interface. As shown in
cereespondifg charastennit 119 GUOR F8E IpRFneRhitne data
device conprises the printing control unit 23, the
shened din viteg howitt cedpwhech and wde eacBiaet yaformatiomels
printing head 5, the carriage drive control unit 25

tvhh§ho 2L dtice sheubriint hé gdeo hataleraf atberdangi agethe
4, the line feed drive control unit 16 which carries

ngé 108 1Rt YdsQr 18k ¥ENGhe Ofnd A tlrat@R chOarandpébefied by

ata-processing unit 27. The printing data sent from

he host_co ter | d,i rast d Y,
thnreRa ot it geEratbard ook dpttaray, dhe Bha-0E T Yene
predeterm ned data is received, the stored printing
rasver (AR MEMEYpl i ed via the data-processing unit 27

to the head driving unit 24 so that the ink drop is
di schar gedA# ridvhst fféme, the host computer functions to

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 contreol 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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predet erm ned nozzle outlet 16 of the printing head 5
based on the printing dot data, the inmage according
to the printing 5 data is printed on the paper 7. At
the same tinme, the rotation of the platen 10 or the
conveyance of the paper 7 (the sub-scanning) is
controlled through the linefged drive control unit
16 and the novenent of the carriage 4 (the main

dseann Bgppilsedont s otHedatrrgugheshénganniage/ did e head
control 10 unit 25. Wen the printing on the plain

dPAPelg s iRephoEFREhadHa nkoarept i onal stidergert from the
printing device, several inmage quality problens

pxpee a0 k9 Lg?zigké .getprliéqgfngh@r?ﬁﬁt% et F BRsed on
col or

-reBroduc ron characteristic, e durability, the
15 light, resi stance, the . nk dryness.charact.erist.i c,.
thPriNAPaCEEE BRLE (PR OB G O R S of Or o Ridd
bl ot (color bleeding), the double-sided printin
dattrarisc paipserconetlee RFEPeR He | AhgELeFBr TR Hte tithen
t he high-speed printing on the plain paper is carried
rotdtidd ofs ther platéd i tuldr tihesgonybyane® of | thehapwer 7
characteristics. Mreover, the ink commonly used for

(he duMcdcehniblh N1k ngpreodiaigss thReuyht ehe abindiefam] arive
conponent, the <colorant, and the wetting agents, such

el 16f Qhat SRR Qff RHEVERHHPAgOf4 (the mai
C%@%%%H%gﬁEQ%GAgﬁ?hgﬁ%gﬁgfant, there are thﬂgdye %nf e

ORI Oai ) COBRUET rHPTe S0 CHBF Ak e tEbTS e
fromthe reason that the outstanding col oring
unit 25.

When the printing cn 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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characteristic and stability are acquired. However, if
the recording paper only for the ink 5 jet printing
in which solidity, such as the |ight resistance of
t he i mage obtai ned using col or systemink and
durability, is inferior to the colorant to the thing
usi ng the pignent and mhicbéggs the ink absorption
| ayer especially about durabiTity is used, although
and 9Md ldveepagedposki bt ecdrivedithoaklaycasedi in Meranmases for
of inprovenent, when the plain paper is used, it is

tﬁ ARt Ratetl Erbs A fddlonViingh #RY Bﬁt§@éﬁéﬁﬁ§ndﬁﬁbr1ng

en In“order to I nprove the problemover the color

m_i.n |n t aper i s used
e S St e
carried out for 15 use of the gnent s i i nk
whi ch use§kWﬁ@96rgéﬁ|Eh?nEﬁﬁﬂﬁdlnﬁhQaE§Fb%ﬂ Bl L%k, the dnk

as the colorant to the plain paper printing. Slnce
jetheppigrmmgt idowbinbt stbhadl the stishubis| £he 1daht eesiatance
unli ke the color, usually, it mxes and carries out
o2 0cHeheinthget pblut add plioes staigrofs yishempigkeatd wiuteiid ty,
di spersant, and is used for the water as water ink in

14 hen &l Al Waekge sbablsndisPals @RiWgSuSangi itk Pilgment and
Gbnerally using the pignent allows the |ight

wl'l_?b Sha%ncc%fgq #V\@f)géﬂ??oénljt t%’%@?@&};é?%g ak9 @'cﬂ%blllty

I CuU o salls

RER RS SRR S M

concentration, sufficient coloring o
amount of 1mprovement when the plain paper is used, it is
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 solubility 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 guality
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characteristic, color-reproduction characteristic,

etc. when carrying out the high-speed printing on the

pl ain paper. 5 There have been still the inage quality

problens that are not fully satisfactory, such as the

character blot, the color boundary blot, the

doubl e-sided printing characteristic, the ink dryness

characteristic (fixing characteristic), etc. A
chdescrteptisbhcai $imbltajiapas ot t Beres # iidn igf difficult

the ink according to the present invention. The ink
iR aiacaoedi Ngade ddiegpreseibn| nvent icrerengcdys inge

printing ink which has the follow ng conposition.

cﬁgEgttE§isEE@ap&éﬁ@%“réﬁ%d&ﬁ%%i@ﬁ thersotoFiaditid,Olktc. when

printing, and the solvent for deconposing and

di st.ri buting, the. .15 pj - S t :
CE i Te 785D geﬁ}b?%ﬁ%n%%ﬁgkgﬁg ﬁgt??% ZaglélntpsaPefﬁe
surface active agent, the enul sion, the nt | tics
TeRe PRESpFESR] BET herihagaRE ARt aFY HEFORIEER 43T Rét POt
additives. The wetting agent 1 and the mettinglagent 2
fully matdéd fostause NSt thcaghaserear Rigtbdhe color
perfornmed easily 20 and the respective features of the
bovetdarig bdgent she adoliel etrrdees pednt Nagetlygradtenimcic, the
according to the present invention 1is essentially

1100 s eE ObnLbect oF{ o Ny BlamgnEhatddté i L)), (k.
PIgment (self-dispersibility pignment) éwo or nore;

o 7)o B ABcPOBE o Ol ol bR SGRsih of
the ink according to the present 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. BAnd the
wetting agents, the surface active agent, the emulsion, the
antiseptics, and the pH adjustment agent are further usgd 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) 6wt% or
more;

(2} Wetting agent 1;
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(5) Surface active agent of anionic or nonionic type;
5 (6) Polyol or glycol ether with the carbon nunber
of eight or nore; (7) Enulsion; (8) Antiseptics; (9)
pH adj ustnent agent; 10 (10) Pure water. Hereafter,
each of the elenents of the ink according to the
present invention will be exphai ned. (1) Concerning
the pigment, the inorganic pignent and the organic
pi gment meB)beWestdngi apont 2i mting the kind 15 of
t he pignent. The exanples of the inorganic pignment
used may imgl udatkict asl whl ©®xdHianiic edleoxhde, and
further include the carbon black which is

manuf act ur@ﬂl byubshRg LB€1¥E!dgdiowr ambHQQSor%ﬁl&ﬁc
the contacting nethod, the furnace met hod, and t

thermal nethod. 20 Moreover, the exanples of the
ani ¢ pignent used may i ncl ude the azo pi gnent s
(for exanple, azo | ake, insoluble azg

ment ,

condensat i 61 af@lﬁPﬁnﬁﬁtglﬁﬁﬁﬂEQQ?ﬁizUlﬁﬁg%EﬁtFar%@%.QEmber
the multi-ring type pignents (for exanple,
ophthalitocyramione pi gnent, peryl ene pi gnment, perynone

pi gnment, 25 ant hraqui none pi gnent, qui nacridone -

pi gnment, digxazmagéspogpent, -31- thioindigo pignment,

i so indolinone pignent, quinophtharone pignent,

etc.), theglyeashekabescéfor exanple, the basic dye

(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, iron 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 of the organic pigment used
may include the azo pigments (for example, azo lake, insoluble
azo pigment, condensation azo pigment, chelate azo pigment,
etc.), the multi-ring type pigments (for example,

phthalocyanine pigment, perylene pigment, perynone pigment,

anthraquinone pigment, quinacridone pigment, dioxazine pigment,
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type chelate, the acid dye type chelate, etc.), the
nitro pignents, the nitroso pignments, the aniline
bl ack, etc. 5 According to the preferred enbodi ment of
the invention, any of these pignents which has a
desirable affinity with the water is preferably used.
The grain size of the pignepi-used is desirably in
the range of 0.05 to 10 microneters, and nore
thieindigs) piomenier bt Brdokinenss pigmgnte gyipophtharone
preferably, 0.16 mcroneters or |ess. The anmount of
phgidén i oretaf. )t,héhpi dgenthekaitdre (fool examplen the bakic gye
desirably in the range of about 6 to 20% by wei ght,
t3Pd FRSIady efpeabbydi dyé heygange e eabeyt. 8, t the 1i20bhy
wei ght. 15 The follow ng are nentioned as the exanples

p%sen Rigment BEsf gﬁéﬂtys%@% qu%eg E“ €etc.

i nvention. exanpl es t he b pi gnent

used may. i.ncl ude the carbon_blac n ack

7y st AEGtr FRCEP R EeCr Rt T P AEROE  Hed

acety| ene bl ack, and the channel 20 bl ack, the
ingention.s @l #f EBPperPignyHy which begnmendepinaRla ),

and titanium oxi de, and the organic pignments, such as
afhini gnivtiithe tbleawhtef:. is . ppefpmaitlblusek. 1) Thebgeaersize of

the exanples of the color pignents may include the
the | pigndaeniseyieibodeditibIgtiryedHeowa@le 3£ 0205260 10

(Diarylide yellow YT 553D), 13, 14, 17, 24, 34, 35,

mPdromdt 132 a&ﬁ?hb? REEQPef&%%g?’l @écr%ﬁetg% o§3less, and
(Permanent yel |l ow H , 98, 100, 101, 104,

mosé p)_;l'eoﬁerajb:!l?r %116 H&Qron"ré?ersl%% ltelgg

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
aniline 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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C. 1. pignent oranges 5, 13, 16, 17, 36, 43, 51, the
Cl. pignment red 1, 2, 3, 5 17, 22 (Brilliant first
Scarlett), 23, 5 31, 38, 48:2 (Pernmanent red 2B (Ba)),
48: 2 (Permanent red 2B (calcium) 48:3 (Permanent red
2B (Sr)), 48:4 (permanent red 2B (M1)), 49:1, 52:2,
53:1, 57:1 (Brilliant Carm+#-6B), 60:1, 631 63: 2,
64:1, 81 (Rhodanlne GG | ake), , .88,101 (Iro X
(YeddpW 1880 e855ehoe 3109 ( %ﬁdmggm %Eiyamﬂfz Yerﬂnlze ?%5
10 (qui nacridone nmagenta), 123, 146, 149, 166, 16
9N7®3,12980,1¥01, 11074& 408, 1085, 1180, 1183, 1209, 13291915t3hethe
C.l. pignment violet 1 (Rhodam ne |ake), 3, 5:1, 16,
C.19, p23med8, orlwgss |5, QiPYmas, Blue3d, 23, 1B, the C.I.
( Pht hal ocyani ne blue R), 15 1, 15:2, 15:3
pig%&ﬁalr@ey@m pe bl ue B)7, (BFil1i56c BlrstBFcahett), 23,
15 plgnent greens 1 4 7, 8, 10, 17, 18, 36,

318t %.8 I ggagdi %é&?an&lﬂ? Y fzﬁcgsg; @spig(‘?éﬁna(ﬁe% rgd 2B

éxanpl e, ‘car S processe fhe re3|n etc.

(12963 PAOTECL D 5 ShTRECT) B0 10 WS

t he functlonal groups such 20 as sulfone group or
2B AMpoXy| 48F BupSZihi TP e Sddded BESLERRNT tATHAS SB)rn&0: L,
pi gnent (for exanple, carbon) nmay be used. Moreover,
61:He W3cRocapsll e8 WhiRHpdanimed &Gt dakeht & h t&fe YBilgrdmen
such that the pignent can be dispersed in water may

odieiclsed) , 250A¢CD0S) 4,0 e (gaehetnedednbadiayentl4of 122
the -33- invention, it is desirable that the pignent

(:%Lﬁrn k&'ﬂ&%nbniﬁaaggtaf hey s spefsantsar e ggddedst oittbe wnk, 177,
e pi gnent dlsper5|on

8, 179, 185, 190, 193, 209, 219, the C.I. pigment violet 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, &0, 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 p;ocessed 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 made 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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liquid which is made to disperse the pignent in the
wat er nmedium The desirable exanple of the di spersant
used may be 5 the known di spersion Iiquid used for
adj usting the known pignment dispersion liquid. The
exanpl es of the dispersion |iquid used may i ncl ude
the follow ng: poly-acrylic-ag+d, poly-nethacrylic
acid, acrylic acid-acrylonitrile copolynmer, vinyl
izam@ceuldtaépyﬂegla%bﬁe dhadr thepBRyReRt Befypiack ink and
acid-acrylic acid alkyl ester copolyner, styrene
tleerdldperacind eopohgded , tsthenak met hher pipwenicidispersion
copol ymer, styrene acrylic acid-acrylic acid alkyl
1ESERL BOERG YRERagst 6 edEs et draaihg E@gﬁléhd-ﬁﬁrt&hé QuaGixd
al kyl ester copol yner, styrene-al pha-nmethyl styrene

ndS Y ! C e isqrgsfgly%%ﬁp%a[esw QR a}tlggazgsa@y+sed may be

Styrene ‘acrylic aci YIMer - acry acl d al kyl

ester copgl ynmer, styreng. nal ej aci.d copol ymer,, th
£ T bIHRERE ShaRnt har Eha Tl S8 EPHSEBBoryTarionn
vinyl acetate ethylene copolyner, vinyl acetate fatty
P%@ﬂ@ﬁﬁﬂdﬂﬁP9§§PVﬁeX§q%%%ylene copol yner, vinyl acetate
20 nmal eate copol ynmer, vinyl acetate crotonic acid
copol ymer ,Theviexpinpaeet af etlerddspersdion doguligmesed gray
According to the preferred enbodi nent of the

ihEVEeN 0 fdie cavagagso Iptaeti)laiic weiight polyanytledcrylic
these copolyners used is desirably in the range of

1§00 -2er P58 PF Ef LT RN vy, t BEnyaNgee 0t
aé} boﬁééyéﬁ% %%gé a%ﬁpgns% -34-<%?tfg?3bly i%ythe rand%

TN SRR e LTS T L
ester copolymer, styrene acrylic acid copolymer, styrene
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 embediment 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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the pignment is dispersed stably without affecting the
effects of the invention. The ratio of the pignent 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 of the pignment used for
the colorant to the total wedght of the printing i nk
is in the range of 6%to _ 20% by wei the ral

prefarafin ke EBRoFanTe Rigneitol §°1é5rao@he ¥
0.05 mcronmeters to 0.16 mcroneters. The |grrent IS

adiispersed ithewdlepersant tysedimsye psahn $@Chh@ range that
macr onol ecul e di spersant the nol ecul ar wei ght of which

thé piymeinte ikadgepefsed b1y WA@h00A. affetting the effects
wat er - sol ubl e organic sol vent containing the

oPYE qg%%t@%ﬁ'Vafhgera@§PQﬁ?%hbyngﬁénﬁyE@|EKE”Hidﬁérsant

use or at | east one of the col or i mage

i nk S,
qu%lﬁl%bggﬂjfp é? %gngé 2‘%% |lngo( gJ)QGeg? ;egﬂ%gﬁégﬁame' and

wat er - sol ubl e organlc sol vent wat e s used as a
meFeRIELeEARIM LR ERR TS 19 &T&eﬁZPotﬁo bbtai n t he
desi red physical properties of the ink and to prevent
dryness offheheakak, ofnthé rPisreat Lsednppbvene heolorant to
di ssolution stability etc., the exanples of the
thatesta80elilghat ofganéCpfiﬂﬁmng imkedsmay thhelxmivege hef 6% to
following. It is possible to use these water-soluble
264 gt?ynlhféls;ﬁlltveﬁha BMe XA N9 sidle OFO+BE ABLEr&Ot iSlYrSent is

-35-" The exanples of the wetting agents 1 and 2 and
11{,1 gﬁég?“éag{&es QAeuBl 85059800 LSV 8 oUSGUnBYhOEs e tihR
pigment is dispersed in water, and the dispersant is the
macromolecule dispersant the molecular weight of which is in
the range oflS,OOO 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 guality will improve.

(2) to {4) Concerning the wetting agent 1, the
wetting agent 2 and the water-soluble organic solvent, the
water is used as a liquid medium in the ink. In orxder 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-scluble organic solvents by mixing

two or more solvents.
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t he pol yhydric al cohols, such as ethylene glycol,
di -ethylene glycol, tri-ethylene glycol, propylene
gl ycol, di-propyrene 5 glycol, tri-propyrene glycol,
tetra-ethyl ene glycol, hexylene glycol, polyethylene
gl ycol, polypropylene glycol, 1,5- pentanediol,
1, 6- hexanedi ol , glycerol, 1,856-hexanetriol,
1,2,4-butanetriol, 1,2,3-butanetriol, petriol; the
pol yhydri &heakgompleal &§| thestwatdingugrenss et 3ir@ne and the
gl ycol nono-ethyl ether, 10 ethyl ene glycol nono-butyl
wetdersoldiblet bybentcgsyredntmomed meyhyhcetdershe following:
di - et hyl ene gl ycol nono-ethyl ether, di-ethylene
19 YOl yHIRRA bl ¥bnei Bersudietd wehlybageg oy ¢60) di-ethylene
nono- nethyl ether, propylene glycol nono-ethyl ether;

g%¥hceolp0|tm)£%|£ih&leg ngyéé?g,'eLgéoggg'yaﬁgﬁglggsﬁ a$: S 828 e

ycdl Tmono-pheny yCco

nono- benzyl ether; the nitrogen- includin [ ti-rin
g%ﬂﬁﬁbuﬁﬁé¥P§88Hr§§329 Q&qd%ﬁgﬁ—ﬁ;%yfeneggfgbol, hef%lene

nmet hyl - 2- pyrol i done, N- hydroxyethyl -2-pyrolidone, 1, 3-
gHyemst hypalyiedhydrndi abrecl e AIYPFOPAPEBE aBt ¥FR L gamhr-

but yr ol act one; the am de conpounds, such as fornmam de,
péh2theadEidly| 1f, 6rharbdedid,, Nldiceeply| 1f 8y Greinéxienetttienl,

am ne conpounds, such as nono-ethanol am ne,

18 - etdianeletaibne, 1§ 2} 3-abbwditdt ridi, Nget FDOD; ety lpolyhydric
am ne, di-nethyl amne, tri-ethyl amne; the

a%%#@éﬂT%ﬁyyﬂ“gég%r%gnggeﬂdﬁs sUfD1 &Se ATy NYono-ethyl ether,

oxi sul fol ane, thiodiethanol;” propyl ene

oGRLPREE 5 BORLOLEL S B ety ELge o Mono-
mé&%lzlucjegchcgr?t I&%nggygégg oéiyctohli %‘yn%t—';%ﬂ%’e Igég,etcyj}l—le@c@glene
glycol mono-butyl ether, tetra-ethylene glycol mono-methyl
ether, propylene glycol mono-ethyl ether; the peolyhydric
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, gémma—
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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gl ycol 200-600, triethylene glycol, glycerol, 1,2, 6-

hexanetriol, 1,2,4-buthanetriol, petriol,
1, 5-pent hanediol, 2 5 pyrolidone, and
N- net hyl - 2- pyrol i done. These are effective in
solubility and prevention of the poor injection
characteristic due to the AB6Sture evaporation. The
ot her wetting agents_suitably used y contaip the
sacchar | d&PeTRESRARDE S TP G UnlORAFI GESGRET TGy Y-S
i ncl ude the nonosacchari des, the disaccharide, the
nay | Joshskharietbylenhedtyislac dhdicddetiagol, polyethylene
guat rosacchari de are included), and the
gpptys anthatiodes ridhey bess rghleelox aiplcesobf 11he6-
pol ysacchari des may include the glucose, the mannose,
hipgnedFiint 09ep uhpurhbosesidhe patase, ths-geabhiossiol, 2-
the gal actose, 15 the nmaltose, the cell obiose, the

| t ; 't' = | ' . 'av i
pifEl e, MR NERRE RN D Dund IR ThESe TBEL %4480 ve in

i de, s d that it includ th o
salipRt Diob S PERVBRHLYY TS BPThe AaPhen ptRgieristic

al pha-cycl odextrin, cellulose, etc. 20. Moreover, the
dex app| 8 FOISRErdeRVIRETIELTOf these saccharides may
i nclude the reducing sugar (for exanple, the sugar
al cohol ( geremahetrowatt Bng HORHA(sCHOH)-ABMHE Thedimay gontain
is the integer of 2 to 5), the oxidation sugar (for

- tRXadt @hartike. alrHencashslied Rer when saecHaretié. hsed htay

amno acid, the thio 25 acid, etc. Especially the

1o QHﬁpgﬁhﬁgécgﬁékf £ @ dihecBhridesi bl e
exanpl es of the sugar al cohol may include the

o) 1é£é§égﬁa§f§%ssq%géttrf%éﬁcharide and guatrosaccharide are

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 suppese 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 exémple, the
sugar alcohol (general formula: HOCHZ (CHOH)nCHZ 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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The content of the saccharides in the ink is

desirably in the range of 0.1 to 40% by wei ght, and

nore 5 preferably in the range of 0.5 - 30% by

wei ght. (5) Concerning the anionic or nonionic surface

active agent, any agent may be used without limting

the kind of the surface actBvVe agent. The exanpl es of

the anjonic surface active agent used may include
dpsl yARde AP E SaPky Fhe 05'ed3ve ra Lakodt E‘aydé%%y@%eﬁl}%ne

sul fonate, lauric acid salt, polyoxyethylene alkyl
Melhetokultfre Sorbtit, ¢he-exanp|es of the nonionic

surface active agent may include pol yoxyet hyl ene

al kyl et hethe pohntexyebfiyteaesaddhdridest én, the ink is

pol yoxyet hyl ene sorbitan fatty acid ester, 15

dQ%\(i’?Bﬁ/ﬁf Wlt?féer%hlf;&' Be@Yi & hﬁ)”% b?/ohlé‘iéﬁgt hyh&NGore

pol yoxyet hyl ene al kyl “am dé, etc. One of

ve .ex |l es. of sur f t ents may be
pﬁggﬁrgg‘%ljyn %ﬁjt Wwo 8t (nt”mre éjarmaér:l[g t%( wed ggbe m xed in
conbi nation. The surface tension according to the
present 20(3nFERCESRLNE BRE| Uk 4thicth "REAGEES PRELace
perneability to paper. Specifically, it nmeans the
adyinaei agendrnf @0y BeRBEOMAY ope tUred stGhout| faMpt Lhg ntlmdiind
second after the surface is fornmed, and it differs
oﬁrﬁh&ti&tﬁﬁdﬁiabt&uefagentensThﬂ1anampaeedobythheanionic
saturation tine. 25 Although any nethod of neasuring

shbea 8y e i&re 3Bensulibagend nﬁt@lmdeswya&ybhnylene alkyl
conventi onal neasuring net od whi ch is known from

e%ﬁgﬁngééiéfﬂ,dHgﬁggyﬂﬁéﬁgéné¥§“ifﬁHéﬂQ} wgurlc acid salt,

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 sclely or two or more
among them may be mixed in combination.

The surface tension according torthe present
invention 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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63-31237, can be used, the surface tension neasuring
i nstrunent of W1 hel ny hung-board type is used to
neasure the 5 dynam c surface tension according to the
present invention. The desirable value of the surface
tension which allows excellent fixing characteristic
and dryness. characteristie38s smaller than 40 mi/ n2,
and nore preferably it is smaller than 35 mJ/n2. 10
syslamieasiiong EHENpas yBe grongisptdrnet nBFafRf Hng Heethod
car bon nunber of eight or nore, the polyol and/or
wiglgicals énvem fwbinc Hapanese thaild-Ppeat prtsdk ubprl bearlt ks No.
the solubility in a range of 0.1 to 4.5% by weight in

VA EI3 Al R%r degneed the agfRitesacniabnt heasating of
the content of the polyol and/or 15 glycol ether to

: [ t L3, LY 41 IRK {kkS15Bqt A
Jég e Hﬁ? B isSukBdl 6 mé\Y&: the
l%ggb. rﬁ%‘%ﬁ@%@?by xelg ?. It 1sturned out that if
the , above conditions are net, the t LLLLY. e
S RS SPIEREN RRSPET b dliea R e RaL AT S
stability and frequency stability are %cguired with a
smal | anmodiEe @FSlbeéadV?%%ﬁ.oﬁfﬁbﬁ surface tension which
2-ethyl -1, 3-hexanedi ol ; solubility:4.2% (20 degrees
aDoH-Rced 12nt- fikapghghataGguimtareand drypeadility:
2.0% (25 degrees C) 25 The penetrant which has the
chBtabidd gt i ikhemsange R 4F nli/i’f oard Shody pweifghtably it
in water at 25-degree Cis advantageous in that the
jRespeaRi idnhd $shi@hntn spite of low
(6) Concerning the polyol or glycol ether with the
carbon number of eight or more, the polyol and/or glycol 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-degxee 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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solubility. Therefore, it is possible to produce the

ink which has high perneability, with the other

solvent in 5 conbination with the penetrant having the

solubility in the range of 0.1 - 4.5% by weight in

wat er at 25-degree C, or in conbination with the

other surface active agent.-gg) Concerning the

emul sion, it is desirable that the resin enulsion be
ofddled tto 4.58 bykvwatebt dimgiaten ke 26-peegentC is

i nvention. The resin enul sion nmeans the emnul sion
adasEa s Anathen phaseeimediid iwgt éis anghwhosepite of low

di spersion phase is one of the follow ng resin

sbNPLdigAt s ThERe rexanpl €sis Yoddip ke sonpiroanedi ené simd
the di spersion phase of the resin enulsion used may

% de. tly Gra ey Leni £8LY Inlhﬁvaaavl eel va%vétrﬁ?!n

e styren ene’r e Vi ny or| e resin,
the acryllc Styrene resjn hut adi ene . t he
catigngon stk ERpt At ﬁtf b epﬁsﬁeﬁtﬂaty fh the
enbodi nent of the i nventi on, is desirable that the

rarge P O tthe dobfnky we@g%wrhgvaﬁetrh athe Snyagsphi i or in
portion and the hydrophobic portion. Mbreover,

catb heatgiort e thr he ethercﬁuﬂﬂ&pewaﬂbivbsagant.Iintted
as long as the enulsion is fornmed, the desirable
di amet er of7)t engeahingf thé e s ibr,S iabayt dé60papDE that
| ess, and 25 nore preferably is in the range of 5 to

tﬂ@oﬁéej[d Lt18S6n" 881 Baadd-+ &MU SiiNs actceedtﬁél Po the

particles can be obtained by mxing in the water with
p££§%§%”fﬁ¥é%€?%%lvenge 51ﬁléﬁﬂg%1c%§%eans the emulsion

whose continuation phase is the water and whose dispersiocn
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 wvinyl 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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For exanple, the enulsion of the acrylic resin or the
styrene-acrylic resin can be obtained by m xing (neta)
5 acrylic acid ester and the surface active agent with
(meta) acrylic acid ester or styrene, and in sone
case (nmeta) acrylic acid (neta) ester in the water.
The rate of mxture with thespesin ingredients and
the surface active agent is desirably in the range of
em@ldions, Ihesresinhpatbiedes orrniba dteanesi Br Besbmesin
difficult when the amount of the surface active agent
thsedhitoesvindt theachrfhee s#anies #erithénoshae basd,
when the anount of the surface active agent used

exceeds the s angepikherdarafihl dion off the hekyiial kesdh or
there is the tendency for perneability to get worse.

15 T. t f -t:he kgh S : tee to. 1
g e SR By e SR e P R 8 1 Rk M)
the resin  emylsion.is desirably in.the range of, 60 to
aGBoH Gt itbrEB Lo 8Pgr SBF ySHHETI ShgE GPERa0Ebh o gEete)
The exanpl es of the comercially available resin _
aeryl 5¢ Gitsldngptiegc Padet Yaeikuran ot} &ore F23004mahy) acrylic
E- 5002 (styrene acrylic resin enmulsion, N ppon Paint
a€bd, (neich)) estieankohtbe ¥&0dr(acrylic resin - enul sion,
Dai ni ppon Ink & Chem cals Inc.), "bonkohto" 5454
(styrene amie/ldster ©F RigOUFSIWwIth DaidieRan hAkrédients and
Chemicals 1Inc.), SAE-1014 (styrene acrylic resin
tgg?%ﬁ%#%belgdﬂfy% 4 9Ht2§sf@ésif&ﬁagidnggﬁgbkﬁﬁ EUof 10:1 to

acryllc resin emnmul sion, en emstry

SS?égéh%Qiﬁﬂﬁﬁaﬁigﬁfgftgﬁeig§UiE§%%zﬁé%% %EngikgiEHft when the

amount of the surface active agent used does not reach 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 fox permeability to get worse.
The rate of the weight parts of the water to 100
weilght 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.), SRE-1014 {styrene acrylic resin emulsion, Nippon Zeon

Co., Ltd.), “saibinohru” SK-200 (acrylic resin emulsion,
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the ratio of the content of the resin ingredients of

the resin enmulsion to the ink is desirably in the

range of 0.1 - 40% by 5 weight, and nore preferably in

the range of 1 - 25% by weight. The resin enul sion

has the character thickened and condensed, inhibits

the osnosis of the col oring-4ngredients, and further

has the effect which_ pronotes fixing to the printing
Sw@rﬁhq@%hfewerﬁg@pbnd%%- on the kind of resin

emul sion, the coat is formed on record material, and

it has therefthectinkwhsetl atsorduigds tthe prigenpninvention,

resi stance of the printed mtter. (8) to (10) The
tkaoyg: asldift ivres coAtbhAe 8ftth®tFeyin ingrhdiehbe of the resin

colorant, the solvent, and the surface active agent,

eﬁ&fsﬂgl a&sﬂe@ﬁt Qnkhesi aésﬁggﬁydiﬁg e thRegRresents - 40% by

I nventi on. e exanples o e antiseptiCs or antinold

used  may, i ncl ude dehydroacetj,c acid _sodi um i .
WSETot s GHILHPES. BEgrPARRLY n ol LS darHe S5dTum 2Bbragiiint-

acid sodium 20 pentachl orophenol sodium etc.. .

Concer ni ngFig&SFHNa 8P e EHeRt A dite ChRFagthrt FafGkened and

substances can be used if the pH value of the ink can
chedemsidis tiedhifd tise theveamosismerl thia Fodprangetnonedients,

ink prepared. The exanples of the pH adjustnent agent

aHgefur®he 2 hashehede fEbet anhels, prsinciteas fdikéhbatol the
ami ne and triethanol -42- am ne, the carbonates of

pggﬁgiﬁgrﬁg&yﬁ&_ such as |ithium carbonate, sodium
carbonat e and potassi um carbonate, the

Moreover, 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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hydr oxi des of al kali netals, |ithium hydroxide, sodium
hydr oxi de, potassi um hydr oxi de, anmoni um hydr oxi de,
the 4th 5 class anmoni um hydroxi de, the 4th cl ass
phosphoni um hydroxi de, etc. The exanples of the
chel ati ng reagent used may i ncludes
et hyl ene-di am ne-tetraacetie43eid sodium nitril o-
triacetic acid sodiu droxyet h

apinfy dRSYiCRRPRBAERF ag t“’r‘JZka_LJOléQﬁ %éod?HFrF as lithium
di et hyl ene-tri am ne- pentaacetic acid sodi um

carizond th ,acedicmnachdbsnai e mnemet apsé usx aapberans, ttee
anticorrosive used may include acid sulfite, sodium

hid@siddates, samanni et hs odigihiem dyeroxide, sodium
di i sopropylam ne nitrite, pentaerythrito

h%??éiﬁﬂé'*@d%as%@uﬂ'Hygfgﬁﬁﬁyl%ﬁhﬁ%lﬂmthyaﬁexﬁéé f¥extath
exanp es of the dots prlnted by the™ i nk- Jet

, :EEII;I nt .l ng%ﬂ é?,dgo 11:?% é;:q%\l\l-g%t ass Ela’log‘t_)ﬁgg?&ﬁhﬁ droxide,

out put character 20 which is subjected to the
€t%nventional hal f-tone processing using 50% for each
of the Ilar and mddle drops. FIG 7 shows the dot
conflgurat%EhEﬁﬁﬂpﬁéssPﬁntmethQLﬁil@arﬁeﬂﬂﬁnﬁ pged may
subjected to the conventional half-tone processing
inusludp 5 @%hleneedd bmbfie + teet tarage iznd cindddbéivmpopsit 256 o-
As shown in FIG 6, in this exanple, jaggies take -43-

t Pl B i) A sbaitinNoh{dASRaHy10kthheesbai @61 8E~triacetic

whi ch shows a poor character quality. This is because,
a@fd%ﬁﬂ%ﬂhﬂfwdlgghyZene ~-triamine-pentaacetic acid sodium,
uramildiacetic acid sodium, etc.

The examples of the anticorrosive used may include
acid sulfite, éodium thiosulfate, ammonium thiodiglycolate,
diisopropylamine 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 the conventional half-tone processing using 50%

for each of the large and middle drops.

As shown in FIG. 6, in this example, jaggies take
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the dots in the slanting line part are arranged in the
shape of stairs. 5 In this exanple, the nunber of the
dots which form the straight |ine between the two
step-change parts of the stair-like character portion
is four (which is called the one- fourth inclination
slanting). On the other hand43El G 8 shows the dot 10
configuration of the slanting Iine part which

pLabs et ddha Flaphéngal ine opRrprofk 3 F§aractRE: which shows
preferred enbodi nent of the invention which uses 50%

af poorachaxdcttdre dualgéydr ofhasdishbecauskll eadradpwwhHircFiG. 7,
corresponds to the exanple of FIG 7), and FIG 8 (a)

the des showrd shanenhg) a06E 65a£Or4RC birgangeti hpdsthd Sshape
In FIG 8, (a) and (b? indicate the exanples in which

Okhgk {gg drop is added to the blank part at the
changlng poi nt, and (c) and (d) indicate the exanples

i n which he .smal | added to t

and furthéﬁl1 S eﬁﬁﬁgggbtéP %ﬁeébg ﬁg% +Ch form

drop. 20 Specifically, FIG 8 (a) shows the exanpl e i.n
thpi ehrait didel baEsBen st deer 1 ehenBRgRKkPPAFS Of the

(positions of 46 and 51) at the changing point. The
ssabt+likopHasaptient pdrhionhbs Hhankivipdch 46 oflie@ the one-
changing point. FIG 8 (b) shows the exanple in which

féuptis maldl idiaisnakeanddeg) t o the bl ank part 25
(positions of 46, 45, 51, and 52) at the changing

o0 pay oy 1 SEReETRLOIeES. 3 aprkad secthe
cggflgératlon of the slanting line part which is subjected to
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.

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.

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

(positions of 46, 45, 51, and 52} at the changing point. The
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FIG 8 (c) shows the exanple in which the dots (dots

of 47 and 50) which formthe changi ng point are

replaced 5 by the snmall drops in addition to the

exanple of FIG 8 (b). The small drops are printed at

the two blank parts and the one inmage part (45, 46,

47, 50, 51, 52) of the changghg points. FIG 8 (d)

shows the exanple in which the two dots (48, 49) which
tvorsnalle dolomsghng pointedrat fuhe denkephatedidby 46,0 51, and

the small dots in addition to the exanple of FIG 8

58cof tHhe tdhesgiayappiess. t he step-change part of the
shape of stairs of the changing point is formed by the

smal | drapg, ang shshédqénéﬁélgeﬁarr@qep@htwh§cﬁa@@e dots
conparatlvely snoot h e conposition of the dots

y th
ragqufheﬁﬁgb 1%% Id% 1%hB5'Q%ﬁi%€f§¥h£§%&§%#aced

eristics
sp reads \Vor eover n.the |nk ont ai ni t he
bYOFER Jég&#fbpasl{lhég%mn é&ﬁ%ﬁeﬁﬁwﬁg PP+ nEEer dh (B
the plain paper is used, the problemcalled

Theasterl wromsi §es pybnted 2 ddy éyocabéanhppaves Hyd tihe one
conposition of the dots. 20 By using the ink of the

ipag@sertd nMent dép 89y Bhe 51nkG3)eofpthat changiie points.
probl em of feathering etc. can be reduced, and the

bl ot of theEhapgaf sBoRdStRe ednp1k0sh andonthe two dots
|nprovenent effect by the conposition of the dots can

<%’ﬁe e gl T AT PR herél%ced by

overall bl ot

but, th
ohd ikl G e tratr SRt e T e el b R BIE (c

In these examples, the step-change part of the
shape of stairs of the changing peint 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 ﬁhe 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 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
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dots, the outline part of the dots beconmes snooth, and
it is possible that the presence of jaggies in the
out put character 5 becomes |ess conspicuous.
Therefore, it is possible to nmake jaggies hardly
conspi cuous by formng the snooth slanting part,
al though jaggies are the phgnonenon peculiar to the
ink jet printing, and still nore peculiar to the ink
irofertthieni, nebat feathdfidg isddietivoad bat t hlee presenitl blot
enbodi nent, the above description has been given of
rdnfig rhalf sbaBecphosessi Ng eksbbeatiahiwitd Hofiarcwadhng
of the large drop and the mddle drop. ‘Simlarly, the

H . . e
dé{%e, r%hggfageg%ssbsféw HiteR WSes bBEh&S UG dHP Adit is

rop can be carried out for all the cases

f . ] ' f._the | d
PRLE GPBD, CRUNEIERS (o ABRVES dELah b b i BEER ST

given of the one-fourth inclination slanting in this

beGATSE HeSE. CTREPLIGULHS \pr ocessi ng can be perf or ned
simlarly for the other slanting with inclination of
1/3, 1/5 @helreSsreantt tive poz@iblantPngake neastisedeedly
to mrroring or.to rotation of 270 degrees, 180

célegrieesuer b9O0fdegimethellstootl Gaanshoyspddtg GAstiough
whi ch the nunber of the dots which formthe straight

jdd et YRoSd RIS 2RE811RBT £S tHe tHhe S|ANYAGting,
]%qq¥§%ﬁ%€gﬁ ig %ﬁ%jected ?% haﬁf-tone 25 proéLss&%g e

g it R R A F L

exanmpl e, the step-change part of i
P In addgglon, I e present embodiment, the above

description has been given of the half-tone 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 ratic 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 to mirroring or.to rotation 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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the shape of stairs of the changing point is reduced
by formng the small drop, and the conparatively
snooth slanting 5 line part can be formed by the
conposition of the dots only. Furthernore, the
ink-jet printer has the characteristics that the ink
after reaching the paper sprgads. Mreover, when the
i nk containing the coloring agent as the mgjor

4 cEIROERMGS off S inpl i mdteicbron Adhe pl ai n paper is used, the
problemcalled 10 feathering arises even if jaggies

are inproywedshywhhen QOPASidrAR,0knkher ot Sharke Wirtd of
the ink of the present invention for the ink jet

rinting, b thering.etLcs.c
o e ofndCeRES oo B PREARG, B3Rk Cte TR By
| ost and 15 the i nprovenent effect by,the co ition, ,
CQAI K6t STEAD BEDP e (RIS TRAr Sbive B PHEbfp el ant ing
according to the ink of the present invention, the
1 irentiwart wgni der édueed Muttheheompesationl of themats oaly.
sone content. In association with the surroundi ng 20

raitse rridie , otthki hakppet pfirtteer datss theconesashooidticandhat
it is possible that the presence of jaggies in the

IR GhAGEEEN1 G CHEE DRSS S%Qeaagcuwfe&w,ewe@ the
it is possible to nake jaggies hardly conspicuous by

. . : t Lt . , '
LIS O Loty TR g SHEDRAAY: oot s
-A7- d il l.i to, t he ink th

Dt (o hOPEOYE Pa TetiRd of Rl AL The i
fégéﬁngég 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 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 feathering is reduced but the overall blot
remain in some content. In association with the surrounding
dots, the outline part of the dots becomes smooth, and it is
possible that the presence of jaggiles 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 phencmenon peculiar to the ink jet printing,
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the bl ank part (positions of 46, 45, 51, 52) of the
changing points will allow the sane effect.
Furthernore, if the dot 5 (dots of 47 and 50) which
forms the changing point is replaced by the smal
drop, and the two small drops are printed at two
bl ank parts of the changing_peint and one inage part
(45, 46, 47, 50, 51, 52), the sane effect can be

andt @t 1ied mdvler pevaljarifo tiee timk ©E481thd9)inwént hen dots
whi ch forns the changing point 10 are transformed into

the smal | wHQRTeaNdthBend Wb B laddiapStwal éndli Meshs to
at two blank parts of the changi ng point and two

j rts.(4n, .4 47, 50, - 51,c 52), f :
e T T
enbodi nent, .the apove 15 scri ption _has been, given
DaF R hers 8107 RBShSTTS (HEC Tt bEULEPAGTARE Chl L dot
the ratio of 50% for each of the small drop and the
(dotsl @f drogndTRE) hehick oferyt dees shagIEas ReLR: e replaced
carried out simlarly in the case of the ratio used as
b’ hehe nmidlle ddopp andnethdé dropmalliadrops ane spcintaed at two
case, the nunber 20 of the middle drops used is |arger

bihar phe NWeheObhihging B intd 0@ cHECHnaddreoMer (45 N 46,

the present enbodi nent, the above description has

49%{,19 giden «of, the.skantinged lne i th Bﬂf?ggﬁé f %H%%ger,

i heTinat’i‘on.” " The 'same di scussion 1S app

.25 ot her s]anti lLnes wth a . different jnclinati.on .

1 £ aor, U 1000 Pl " bl BhFEE  bE el point
mrroring of the sane and those rotated bg 270

agegrersfopeddégiecshersopl Helianess and the two small drops

are printed 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.

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

other slanting lines with a different inclination similarly,
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Furthernore, the case in which the nunber of the dots

which formthe straight |ine between two step-change 5

parts (F, G in the slanting |ine which perforned

hal f-tone processing which uses the ratio of 50%  for

each of the large and mddle drops is 2 (the slanting

line with 1/2 inclination) _js shown in FIG 15 (a).

In this case, if the two dropsS of snall drops are 10
amddadd ed kaobkaskbPécidie whangrogingi of , thé e add those

to the sane position (nanely, the next changi ng
rcpéaﬂg& R 2‘7'@901&??;885, dpgo WaigslekopIBob heegtasy i g

I ne, and a

the sfairs-1like inage cannot be inproved

(b). Then,.in.the presgnt inventi N S
15 this, iEHrEESEmgg%as‘g‘?é i%ar%esqéu%%%édt?%ﬁ?&ﬁ% s?qil the
about the addition range aof the small drop to the

datiwhdich Hogms Fhe %‘Fra-ﬂt%éi CH&ATPRGVEST ntWe rilRdy-hange
nunber-1 of the dot which fornms the straight |ine

pdetsweldh Sepnchhagelpaiig) Iiee whhchspenforpediadf-tone
inclined by this and has 20 inproved jaggies also with

peieedildy ahitheuskanthagrdtiine cfo588 foo declobt@mitred.large
In addition, although this enbodi nent described the

a&i’srﬁi.dcpé" drbpkong Pr oeessd NhtAhgt henkadhien of /50%Afination)
C (0]

ea the"large and m ddl e drops, in the half-tone

cesqunggicF52§ayses the | arge and m ddl e drops,
nirarly

. pr
1215°%Eh Be “sini carried -49- out about the case

BRI RN L RE, 0 G o R
added to the blank of the changing 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 is about the
addition range of the smzll drop to the 1l-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 ratioc 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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smal | drop by the half-tone processing which used the
mnor drop. That is, it can carry out simlarly about
the case 5 where the nunber of the dots of the mddle
drop is larger than the nunber of the dots of the
smal | drop. Furthernore, the exanple in case the
nunber of the dots which fojgrthe straight line
bet ween two step-change parts in the slanting line
owhiaivyterther nedehaf f thons=tli® wfotessilaggehinh mmﬂhﬁj@gOpS:
t he 50% of each of the large and mddle drops with
afd Ghel @aise bf( shanta#ib afhidicIden@bisons 1tHe middshadp >=
(a). In this case, if the small drop is added, it wll

lol ogsh%ﬁrs@f{@ ﬁéff‘-tﬁ&ge ﬁ&é&%s&ﬁﬁgﬁhggﬁ ﬂ%&rtl{é)rrﬁ%or

S I

—_

ting line, and of the [itne wl
beco hICk n the present, i nventi
AT e T LS whbnCH B RS g d ek o e e, saﬁe
si nce the stalrs- | i ke portion_continues, and, 1/ 1

whawe dhennuAgeri AE BRe dtis qﬁwwlaeemlaidﬂ-ﬁt%?%pf%nﬁw@r than

first, in the eye the card gane and 20 such a case,
thdeusHmd odr tpei sohstofdded ameltthdrbpndency for the
stairs-like portion to be rel axed by the spread of the

ink and tFhetbkehodt, sae dtanrs ardde chbkethaumhidied =X the
of the dot which in other words forns the straight

d&ﬁ§%rﬁ%h%&m8£ﬁe sERANGE PAldeS betdBedNeudnstestt@hnge

l'uence by thi's inclining and -50- carrying out

p%na | ¢ dd' 5500 W tflr';[é :'th.cht tﬂ)%r%loéﬂghnlgaif NEondan be
processing which includes the 50% of each of the large 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 slahting as the image dot which forms the
slanting line, and the width of the line will become thick.

In the present inventicn, in ordei 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
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In addition, although this enbodi nent 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
processi ng which uses the |arge and m ddl e drops, al
can be simlarly carried out about the case of the
ratio of the large drop and_the mddle drop, and the
case of the ratio which serves as the mddle drop >=
cefpyindraf Byggheshadiditosre wirdcdydi od whéechladbingedine
the mnor drop. That is, it can carry out simlarly
cabowt the case where the nunber of the dots of the
m ddl e drop is larger than the nunber of the dots of
the smal |l drqp.,. he . el a
nunber oflgh%%digyé%f35§E$§%g#gﬁﬁ%%%gBS?%ggaﬁt8%?%£EBEd the
bet ween two step-change, parts.in the slantjing Line
CRARF CH prfithag REPFETOHRY Pr Jé@sgiaﬁ@%ﬁ?cﬁb? ot R of
the 100% of small drops with FIG 18 is 4 (slanting
t¢ landd mad oddgle)drepshovin tw) hafla-thns phseessing gich
smal |l drop is added, it cannot 20 becone the sane
uséanthend aaget hedi mhdgéleofrops claiflorer bhesimibatlngearried
line, and the stairs-1like image cannot be inproved. In
ohPe i aseMe ICRLENLEOMhe SFACH: e tHeankirBE HiB8 andi @ik
I ncludes small drops fromthe first in order to solve

i i NAS, O\A(Egogﬁg_n ralion., .ea%%:ttq.%. %ﬁ@ﬁﬁt sgg‘_rcjasetas the

conspi cuous €asi I'y, and whe is the Tn

' . h he -51- d h. .
B3l Front s a1 ot oy STl Pochiaors Bt AGC ehbrtyich

for the stairs-like portion to be relaxed by the
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 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 impro#ed.

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
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spread of the ink and the blot of some. The
unnecessary |load to the host conputer by 5 carrying
out jaggies addition with the slanting |ine which
performed hal f-tone processing which includes the 100%
of small drops by this simlarly can be lost. In
addi tion, although this enbogiuoent described the
slanting line which performed hal f-tone processing

cavd amEQ ainde Budesa t prse,00% stoesmabt dddpshe the latdrep to
of the small and mddle drops in half-tone

th aeegRineg. fbir tha sEains-dutkesipoirkachyta@aldotitrdlze:eehdsy the
where it becones the nmddle drop < small drop. That

spfead lofC@ReCaNkYan@UEnsSinlidiallsy sahgut the case where
there are nore dots of the 15 small drop than the

nunber of e 1 ddl e.dro I ent
enbodinenF%gtHggég%géa%gggg%ggfbﬁﬂehggs é%%&gﬁ§%%%)f
the slanting line with the one-fourth, inclination, .
CHMEN OUhe2gFHES df o 4its 55@ PEABHES o 105t f&ylch
slanting lines with a different inclination simlarly,
Pt g dahee Lroonh oRECERAF o et ich nFhedehdhef 1098 of
same and those rotated by 270 degrees, 180 degrees or
sitf)l detyopas byAshiens imiled-labaae, behéospt i mal | aggi es
correction for each respective inclinations can be

attained by, seheeibny aviuh tche sdehbsifidnt a0H @S bed the
correction methods according to 25 the inclination of

ST PO, L8 ek PYBh oCofl ML 2 e,
iégiggésogh% EBBQngCgmall drops, the ratio of the small and
middle drops in half-tone processing.

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

In the present embodiment, the above description
has been given of the slanting line with the one-fourth
inclination. However, the same discussion 1s applicable to
other slanting lines with a different inclination similarly,
and also to those subjected to mirroring of the same and those
rotated by 270 degrees, 180 degrees or 90 degrees.

As mentioned above, the optimal jaggies correction
for each respective inclinations can be attained by selecting

one of the different jaggies correction methods according to

the inclination of the slanting line or the level of gradatioﬂ
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formng the small drop to the changing point of the

step- change part of the inage outline. 5 As a nethod

of adding or replacing the small drop, pattern

mat ching is used as an excellent nethod. FIG 20

shows the exanple of the wi ndow used for pattern

matching. This window is pregyided with the size of

width mand length n (mx n). The foll ow ng
obxphadmlfotonel Prpeegpirad. for the case 10 in which the

wi ndow size of m= 5 and n=5 is used (FIG 11). The

font dat a NdxiGhai senotiyetorsuhjldcted givehabf -a troeighod of

processing is- developed to bitmap data by the printer

f%ﬁﬂrﬁj 3 pane. 4FBhstdi tn@pHAnGephesends the sals-

ich formthe font. Pattern matching is carried out
e i ot ' data derived fromthe
¢ %%ea%%?gpgﬁ'%ﬁg %%é?% %#{ %Eé size of the
above-nentj oned w ndow,. F 12 is a.flowhart for
ol a1 i ngt e nebhBEeSE: AT (o TERLAEII nER eI o,
descri bed above. First, it is determ ned whether the
prbEson glatdidng2@sshaed aF o wedlilgnthachapd. t oS- 20
processing is 50%or nore. |If the result is

shbts rired ieasmmpilrecpr theseimipventsed Ebrt petteesutdtdlsing.
negative, the control is transferred to next step.

Thextwiddier iy gebvRHXe! with sale atizeherswvafthng and length n
position of font data before the half-tone processing.

(BYx 2% akipg ﬂoﬁ?%g_ﬁﬁ?ségﬂéﬂéﬂ%ﬂ %lﬁaﬁgeéi@é%%orh;ﬁ% case

itmap data of he Tont data equivalent to t
S4B RS 10 PLe. €356 LS RIS,

The font data which is not yet subjected to half-
tone processing is developed to bitmap data by the printer
driver software. This bitmap data represents the dots which
form the font. Pattern matching 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 fliowchart for explaining the
processing of the pattern matching described above..

First, it is 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 control is transferred to next step.

Next, the térget pixel is set at the starting

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

taking into consideration the target pixel, the bitmap data of
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5) dots. Next, the pattern matching is perforned so

that the 5 acquired data is conpared with the data of

the predeterm ned pattern (called the reference

pattern) which is used to add or replace the snmal

drop. When a match in the pattern matching occurs,

the target pixel is replacegiﬁy the data indicating

the small drop. The processitig may be performed such
tid&ton®neall phXetalidnt ey esenveddby Doeadytiereef. thie this

data or one bit of the data. Wen one pixel is

r n ; , t t e (=

B Th Y ooy f P R & BB Qs T A - o

pi xel is represented by one bit, only the anmount of
SN Sr5 of 4 bytes is needed to express the data for

25 dots (when the processing is perfornmed only for

the data dewér FharPaHern 1pOx&F, PORTIRGE Sathat the

of 3 bytes is need), the anmount of the data being
aduunioess eld ths i smabhparddmwitthe thasdabé ehethe nededgrmined

processing. Since saving of the nmenory and i nprovenent

pA& iy ta1peacensi rgrapert: gantbenat whlded,s tired atot @dd or
method is desirable. FIG 14 shows the details of the

h at t [ i | Ehd Sod ;
B SRR e B TRyl I meccins

a)
dat th f [t e
oGt 5P TR he ptEaPASar PBoFTe dor o iebetine
agreenent, the position of, the target pipxel 46 i%
thepinaldd A6y -t hene RFPCRATRS MG FEePBF*;W?%)S:UC that one

pixel is represented by one byte of the data or one 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 1l-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 detalls 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 pixel. Since the pattern of both dot is
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The data in which the small drop is shown in the
creation of small drop data. Wen the original font
data is 5 expressed with 0 (blank) and 255 (printing
data) |ike bitrmap data, or when are expressed with the
two values like O (blank) and 1 (printing data) and
it once transforns |like O (btank) and 255 (printing
data), you may replace the data itself which forns

it| agieatmnd ;attiet hesioien WL tthe daraetfpixekahdlis replaced
respectively 85) showing the small drop. Moreover,

bimhighie ishalacessar Yrom tioe skpde ectthe  nenory (nenory
for small drop data), and just to create 1 which

expresses BiHeNhhRg 98t @nich ROf RN IVARES 1 HEsBA® in the
size as font data is another, and which attaches the

small _dr 1 Nn-15;i pr, SSh.Ng W . e .
T Th et R i £P; L5 o6 THRES TERLoEL STy b et i

i mproved i s realjzable by printing (the case of,.the,
eXp¥eeF9d % 5@%%%&@%‘-@ h‘@ﬁq&?@a@f d‘ﬁ%ﬁabyf%]??eebltm@

font data (in the case of the fornmer) which consisted
datat her dden pre20xphteted Heltdhaie gwepvakieh tieatdlblank)

by pattern matching, and the large drop are shown or
ahdiel bipaimt ihg Bptdat and ort swedd trdnsfisrmantikéed (blank)

original the binary (0 1) font data. By using the

ME ey gid riveher eREs) pabdemihiredlace tHEgaREE WeileRwhich
ait repl aces by%fhe snaﬁ? drogpto the blank of 25 the

<3t 0 S LIROE ol R PUELELY fe6pamon he
rggééééf¥éf¥ 9%? %%8w£§8'€§§ éﬁgff“%rop.

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. 8 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 coriginal the binary (0 1) font data.

By using the window and reference pattern of 5x5,

judgment whether it replaces by the small drop to the blank of

the 2 dots and the image dot approximately focusing on the
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small 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 because the
reason which can be carried out cannot detect the
changi ng point by receiving the 2 dots before and
after the changi ng point sig§§_the changing point is
judgi ng the target pixel out of the window in the
chejinopolftof sfortedaml e, FIG 14 window. In
canceling this and adding the suitable small drop, it

beconmes pegsi blenbye MIHNGING iWhndeWs 8NEak heeplace by the
reference pattern into the size of 7 x 7. That is, by

enl.argi ng_ t ize of the w a t j,ze of
S (RFETEREE BAF Cathe T CAITS R bor e of Tt

| evel or_ perpendicul arly near slanting.can he
Thivtdadt &, 48t 15 peHbET PoshrEetoay dg? hRY stﬁhef |SMrlgp drop

according to the inclination, and those slanting
byEld.t W7cdh) beymele- nuch nore the optimal. 20 That

is, it is decided by how far the size of the w ndow

and the rdgkeiensecpadd ertie needont ghdahr yaouve carried out

di spl acenent not only to what is used in this

SmadigRatbite tReheiTR lpARPbyOkehBet e tHOCRSRItRY

time does to printing Vvelocity. 25 Since the data

o0 R SR P T BAR0 0 8 I R oo
ié ajrugd%izfgh%hga%ggégt rrpait}ge | nc:%ti %ft Itgg VC\:IJ?IQ (lilvfrn 1nrg'the position
of for example, FIG. 14 window.

In canceling this and adding the suitable small
drop, it becomes possible by making thé window and the
reference péttern 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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Therefore, fromprocessing tinme, the smaller possible
one as the size is desirable. 5 On the other hand,
before and after the changing point, since it is
deci ded in how many dots whether the small drop
shoul d be carried out fromthe character quality by
jaggies correction, it is neggssary to determne the
optimal size as processing Vvelocity from character
williBlbdabmel Q aWheniFhet abovehdmloreasaysedahy thes size
experiment of the present-invention person, as for

bESIMA 110, YREVERPESS, mMtdhitlye i%oﬁﬁhgud':éﬁ{s@r@im%)y
the spread of the ink, it turns out also by snmal

dr op- addi td 4 or_Jd ess t j
i o e B PSR (Y EpaIftr pOENETEe oo
processi ng veLocitg al so showed that the throughput 10
thegire 1#d8SdEaP4ehe attained. Therefore, as the size
of the window, the size of nxk=7 or n<=7 is suitable.,
Mor eover , Gehddret higher ndend ofbafipres aivgl sifferi shesepnging
about the point of processing velocity to the
petodi nente (fl Gs d268id@:d an -hope)pnyFHGE s8witedher ecidhesmall
qui ckest and becone late in order of (b), (c), (d),

a9 difduidT R RLECESS Mgt i dneorParastvhaguiDity by
perform pattern matching to one, only when the target

L
SOINERERY B SO LN o A SN

pattern rn%ﬁgy Q%L'aggvgtiﬁi ﬁggwﬁieézgi Eggteggégiment 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 1is suitable.

Moreover, when the window of the same size is used,
about the point of processing velocity to the embodiment (FIG.
8 (a) - (e)), FIG. 8 (a) are_thg quickest 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 is blank

and (a) and (b) is (c) 1image dots, and this is the case

where it is blank in (d) and (e), and in the case of both
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”ﬁhich has i nproved jaggi es at high speed can be

created by accepting it blank and addi ng the smal

drop. 5 Moreover, the font data which has inproved
jaggies at high speed can be created by repl acing

only the image dot by the small drop. As the second,

the nunber of required refergnce patterns is for
increasing in order of (a), ((b) = (c)), (d), 10 and

tiie)imdge aloder(thetcasy yibuts (HBgausel slheédsttdmta needs to

reference pattern which judges the second dot of the

po B foadieen hatchihe) & efef engRpabiras) ohe (Bdnt aftta
the reference pattern which judges the first dot

i lar 5 P di LS
W 16 (BN Fooots dc M ooBRlchh bhSchRERUP Dy
further i, eded | . re, how.t erform snal
aditn e BreBRoab AFRn b A heTHBE whi oh for ms
the imge for how FIG 21 perforns  addition .
processi ndlogROVRE shh¢ | Terfofadhd yhileht Raspliarkoyed tJaggies
wth FIG 22 is described. 20 How to add the snal
adrivigtorsipeedo cehebb| arda et tby swepdesdngbedly Thee image dot
flowhart is showmn in FIG 21. First, the target pixe

by Stisetsmail 1t Becptarting position of font data. The
I mage data to the target pixel is seen and the data

(data of whi ¢he=sBELRG] Nthd S1ERRE) oW LBRD -4k %&4%%ce

data forms the blank data or the font is judged. -
oSS by Ll oLLon 0 SALeL TN L (e o
agézﬂg j SIn order to carry out (b), this needs the 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 blapk 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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shown, and, in the case of the data which forns the
font, the changing point by pattern matching is not
detected. 5 Since tinme to carry out pattern matching
by this by the data which forns the font is |ost,

I nprovenent in processing velocity can be ained at.
The bitmap data of the font_data equivalent to the

wi ndow i s acquired focusing on the target pixel at the
time of HQpkhguésthy, nthwhifell 1chenbl paktesn shovehing is
Therefore, the acquired bitmap data is the data for

cd 18 20 o %tE?EQt%%X%éﬁ RN dihenacadibedn d@l Al Sche blank is

conpared w a of the pattern (henceforth the

reference pattern)_ whicg dds,_or. a |
STy 06 upbbhBr SHnd ARl DarRg WRECReLCRY: 18 i n the

mat ching, the target pixel is replaced hy the data in
chiiena keisialy BREEIS %ﬁ%ﬁ%ﬁés@oﬁr%%‘%%%ﬁ% may

treat the 1 pixel as the 1 byte of the data, and may
treat it &inchetiméito deszry Wwdnpatitean mgtakinhey this by
1-bit data to the 25 bytes being required 20

£ 18X PIRSS g chh€ogias at Horfdrite i25 1dets whpnotematt niy as
the 1 byte of the data. Since it ends with the anount

pRicddalia PletBeify Byt 8% dilndS a4€Si rable at the 3

ytes en carrying out only to the data other than

t he target, %i gkkgéo?%é g%ij%ﬂﬁ%ﬁﬁiﬁagg gaﬁiégfé to the

dots, the munber _ e way ‘treate
R b e A ORISR P e o
vel ocity can be ai med at,
the data in which the blank is shown. 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 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 pr;cessings 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 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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it is desirable. FIG 14 explains the exanple of

pattern matching 5 still in detail. It is in the

state of the wi ndow when FIG 14 (a) nekes 46 of font

data as the reference pattern and (b) nakes it the

target pixel. Since the pattern of both dot is in

agreenent, the position of ngﬂtarget pi xel 46 is

repl aced by 10 the snmall drop fromthe blank (c). By
adIstig 18 tdagdewpasde s séeriencmylat t end sinde xs&ving of the

judgnment whether the small drop is added to the inmage

m%%ﬁggian&I%?p&h@@ﬁeﬁt“@ﬁQﬁkéﬁgégﬂﬂﬁ thecehapotay Woidmed at,

al ned. Next, how to replace only the data (=
printin data) which fornms the font by the snal
lgr%ﬁ)é%é¥ﬁ§b i'bed. The flowchart is shown in FIG 22.
First, the target pixel is set at the starfin .
hosi 11 on GTTG-0nt BAPASLAY N RAFIRIA S5 Bt hErT digehing
pi xel is checked, and it is determ ned whether the
stdalh frordegatifie bl ank or the font 20 (printing data).
Subsequently, the following pattern matching is

carried outt dnd ¥naththetiteeobftiehavidaiba wheshFIGr nkd (a)
the font, and, in the case of the data which forns

mbREs PAANUE Ahe aelangi NehPoiditeidhRAPLEEBrABLARI (1) ifakes
not detected. Since 25 tine to carry out pattern

. hi b i,s,b ' - .
R N

[ . . .
aggegmg%g %&m&position of the target pixel 46 is replaced by

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
éhanging point by pattern matching is not detected. Sinée

time to carry out pattern matching by this by the data which
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The bitmap data of the font data equivalent to the
w ndow i s acquired focusing on the target pixel at the
time of 5 the data in which the blank is shown.
Therefore, the acquired bitmap data is the data for
the 25 dots of 5 x 5. Wen the acquired data is
conpared with the data of ng_pattern (henceforth the
reference pattern) which adds or replaces the snal
£6Hnep t3et vupnhef or ebend @iskdeimatmahcpedcbys ity padliceriny
mat chi ng, the target pixel is replaced by the data in
cieh Lhegsarl | drop is shown. These processings may
treat the 1 pixel as the 1 byte of the data, and nay
treat it the,1-hi ata e r LN
1-bit dat eb%%ﬁ@aESa%g?é%f6%%%3k¥%q§$%édgigfv£{ght to the
expressing the data for the 25 dots when,treating as,
wingow 15)pCeudrefnEodatthg Sthdds C2gABS Rt tdHe grfe of
of data of the 4 bytes (it is desirable at the 3
they tdeanien wbachythg lplanlonls shopnt.heTHarafethertheharquired
the target pixel) to express the data 20 for the 25
bl dadte Aunbiee oiti heotlaite WH dotshefwayxtseated as
the 1-bit data processes is small, and since saving of

the Wemme%nﬁi_hianpegﬁff@@tdatﬂh Hrso%%ﬁlghBQdVﬁi@tQiEHe CRta of
be ainmed at, it is desirable. FIG 14 explains the

L e e R e T
réélf@g?fseqf t?:rﬂ{qqg%%illgéfégri‘%’qe fuePr %necfeor% tatn rgng ngejgn?g matched by
pattern 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 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.

Sihce it ends with the amount 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
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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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 fromthe

printing data in which the large drop is shown (f).

By using the wi ndow and reference pattern of 5x5,

judgment whether it replacesghby the small drop to the

dot which shows two font data which adjoins the
1&heaigimegkepoidit of sford dataiaredheFlr@fe28naadp# G riehand (e)

show anot her enbodi nent. Pattern matching is carried

m@kds fiar terchakbbtppixel he window to the bitmap data as
font data. The flowhart is showmn in FIG 23. First,

the 15 targel Ehéeﬁsaatw@eﬁ?to@tbééi'ﬁ dRkaks! 29 £’<?§éé1h&0: the
of font data.  Focu Ing on the target pixel

b of .th | d
PGS G e A1 TREF BF br B HE alcEL.Ye%é%@%. By P e

the data for the 25 dots of x 5. Wen the acq U|red
wibghy the eawdadr 84oRi %Wraaﬁré’nbfth?opﬂﬁtb’é%t%ﬁ‘?? in which

(henceforth the reference pattern) which adds or
theplaces drisey dsabhodropfkset up bef orehand and the

m ddl e drop and being matched by pattern natching,

t he targetRywiwsehgi sherephdsedy ddferdata patwpbielof xS,

small drop and the mddle drop are shown. 25 These

REQRESS MG HERY 1 £ T 2ab1dbes ToPivtR) sBR1ih8rdp-62-thyidt
of the data and may treat it as the 1- b|t data. Wen

wﬁlg@t h%o%tb8£tgaﬁﬁu59 %B%l%g Qﬁéeéhanglng point is
attained.
FIG. 23 and FIG. 24 show ancther 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 ecuivalent 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 pattern) which adds or
replaces the small drop set up beforehand and the middle drop
and being matched by pattern matching, the target pixel is
replaced by the data in which the small drop and the middle
drop are shown.

These processings may treat the 1 pixel as the 1
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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 anmount 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 nupher of the data which
the way treated as the 1-bit data processes is small,
bl & AeR SRavbanNganl hie feday Vitard thpr dvebtendata 10
processing velocity can be ained at, it is desirable.

Wen the ¢ala itRWREEH Lbecsdmallnidr eprandot hge 7 ddliess
drop are shown Is expressed with O (blank) and 255

rinting data) like.bit tad i ginal t
oo Vadef Bpra Sl R S 66, OSSR EE o
values like 0 15 (bl ank) and 1 (printing,dagﬁg and it
LEpRielng Afsftdems Prke of i H4382-and1265 thrFts nfLth the
data), it is possible to replace by the data (for
aexanple, dedgepedt thel § 8B a50)isHionwdagirakleaat tha skeldytes
smal | drop which forns blank data and the font, and
whére dadiiegdoar. o0y Ms etiverdatshatthes thaesslas ytasgdto
prepare two or nore (in the case of this enbodi nent,
pi:?é]d' ted @ :PeekWorhar qihe robitefd sH0HcsRR! Lhdl QRtheAHE the
m ddl e drops, since it is the two kinds, the snal
dr op i.dd ) i1€% « W h ;
R R T e e e S ey
25 expresses printing data to the position which
st} b 1) SV AR P s TEFOEH AP PRV e
m ddl e drop, when processing with 0 and 1.
processing velocity can be aimed at, it is desirable.

When the data in which the small drop and the
middle drop are shown is 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 O

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

(blank) and 255 (printing data), it is possible to replace by
the data (for example, respectively 85,170) showing the data
itself small 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 twoc for the
object for small drops, and middle drops, since it is the two
kinds, the small drop and the middle drop) memories with the
same another size as font data, and just to create i which

expresses printing data to the position which attaches the
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Wth the font data (in the case of the former) which
consisted of the data in which the small drop which 5
created by pattern matching, the mddle drop, and the
| arge drop are shown or the binary (0 1) data for
smal|l drops, the binary (0 1) data for m ddl e drops,
and the original font data é wo val ues). The slanting
wi th which jaggies as shown™ FIG 24 10 have been

sﬂ'\%ﬂr g) be £gahi 2abl& byarRi ivhel Raatine ep@b) wheap,
em edrop, andthelarge drop. In addition,

aIthou b ?h d the enbodi nent in the
P %‘?fa% n "ot 1 of 1 arge drops in the half-tone

processi ng. whi ch used the Onaka dro al | b

D ot Tar |y iR Sl Bab AR hodt CHE A58 BF Rt TUR)

of the Onaka drop, and the case of the ratio which
wiserlyemrad sthd afdthe driop o= whish thar spaby d¥ep which

hal f-tone processi ng which used the m nor drop. That

ct&atdd Bapacaery aatclsimg) aey mdbidlie thep ¢ asmed vitter darge
the nunber of the dots of the mddle drop is |arger

df:(lj‘[f?‘rhrteh%h%%nkl!ﬂbﬁﬁe obihdey dat S )oldathersaBEhall Ofrops, the

how to change the correct| on met hod by

lnclln descr I chasepnuwhgihelndheont gat
bjpl?%@én(t%t ilﬁvgﬁ?fioggghﬂg%g%}ée CErndé:’%t argglgt p%ce%ﬂ?nrtlo on are
snal | drosR or the mddle drop by 25 pattern rratchl ng

(e "33WS/data or nothing is carried out. -64-

Therefore, it is prepared even for large inclinatjon
from inciTheasilentsnal Vit whish J809ies pefehoyp, in FIG. 24

have been improved is rea}izable by printing the small drop,
the middle dfop, and the large dropj

In addition, although FIG. 24 showed the embodiment
in the gradation 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 ratioc of the Onaka drop, and
the case of the ratio which serves as the middle drdp >= small
drop by the half-tone processing which used the midor drop.
That is, it can carry out similarly about the case where the
number of the dots of the middie drop is larger than the
number of fhe dots of the small drop.

Next, how to change the coxrection 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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Then, what is necessary is just to change the
information into what the target pixel is changed, by
the 5 pattern in the case of being |larger than 1/1,
and the pattern of the case of 1/1 or less. This
method is described in nore detail with reference to
FIG 27. FIG 27 is an exanp%g inclination 4/1
(FIG 27 10 (a)) and the reféerence pattern of 1/4

Tlgé:ﬂ&‘_orzg GB) ks Whepasad reddin i 1pabker AcIBhSh &g Bfom
the font data and bei ng natched by dividing the

utéf{ﬁ ecgt%% %@rw?o; nﬂgaﬁtbem ref Seglgepattern for the

ans t he erence pattern for
m ddl e dro , g %he reference pattern
further n &Fr MRS YRS SHNd 1EaPin oﬁ]t‘a?)%?tg?%

mat chi ng by each it turns out whether transformthe
ingegettio Xaltoi whatt bee deardst WHixeH dpzehanged, Bwttdhe
whi ch dot data does it transform In the exanple of

pt€eri?An ithe sathavftbeipatizamger 20aof 1(2) amésthdeattern
m ddl e drop and the pattern of (b) as the

of ransfrgmigron /pabter8sof the small drop, and
transforns into the small drop at the tinme of the

m ddl e dVQEn%P%EE§§BiE§ta %#rfUé%.QE.HBQetHQEaQi with

|ncI|nat|on eat| on these font data iIs
rried iﬁft Le 25 called printer driver software
r%et’jﬁ“teo E’Wg the i mage - 65- datatothelnkjet

printing device, as nmentioned above. = Therefor
preserved BH&-t Rd $8f ERaPEALS P T d9G L BaE PRe? 471 (5165 27

(a)) and the reference pattern of 1/4 (FIG. 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 pattera 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 it transform.

In the example of FIG. 27, it is 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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jaggies correction unit at the hard di sk of the host
conputer on CDROM or the network, and operation
becones possible with 5 each PC by installing it.
Moreover, there is also the nethod of carrying the
detection unit in the ink-jet printing device itself
as another form Wen creatgang bitmap data fromthe
al phabetic code which entered as this method using
dGRU td aheexakpl et byr itk ing tdevg cen themerf srrent eebove.
pattern for performing the processing nethod of the

THhAIH B, COLr 6t hoBse AREH RAY @M sBREGAFE G IcH escribed the
program'stored in ROMin the case of the firmare

j%lehs ggg%'c%gsﬁ.?ﬂi h&h%%.ﬂa 'gmgagg 8&?%}9& AR AN Huter

own in was stored,
what_i s necessar just 15 made to, carry out
opBoch? Jecpesary, Lo uely 19 e LO-caLLY, U LfG e wicn
the step-change_part of the outline part is perforned
edpyh GRUbYCPOssal¥&RI akt- t he detection unit. Moreover
as another nethod, realizing only by 20 hardware is
al so posstheomEthoﬂhensih@ Rlg tBy dethgdiof tdhsrwiayg the
about bitmap, since the data transm ssion between PC

aének-tihe, iu&"i}teﬁnpﬁh@tﬁﬁk-L%tﬂ%&ilﬁﬁlih@ deiribeuit usimad he
data, it becones the hi speed, and inprovenent in

aﬁ%ﬁn% @Lfglg?gh \/\Eﬁ P@aﬂﬂ@%l%apzéawxfroﬂ%é oalFi:!'HarHetlc

carried out "-66- in this way and
C%\g? rﬁﬁ'f]ﬁgit &@&F%ggrg (rjfecjgé d%%jp%’ us).{ hEPfJnkfélgtexample by
putting in the reference pattern for performing the processing
method of the jaggies correction, and pattern matching to the
program stored in ROM in the case of the firmware which
consiétéd of the ROMs in which the program for moving CPU and
it as shown in FIG. 28 was stored, what is necessary is just
made to carry out the jaggies correction.

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

Moreover, as another method, realizing only by
hardware is also 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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FIG 9 is a diagramfor explaining the drive waveform
of the printing head. FIG 10 shows the exanple of 5
the conposition of the driving circuit of the printing
head (which corresponds to the head driving unit 24 of
FIG 4). FIG 13 shows the exanple of the conposition
of the driver IC. In the dagg-processing unit 27 of
FIG 4, and the printing control unit 23, the font
idatliasigy iamd wgsdareated cor rdspordeddupaperthe thsy otk-jet
the head, the creation of 2-bit drive data required
pkinoifterddvi deave descrabése. control of striking the
| arge drop, the small drop, and the three non-

printing valgles g Qnﬁigﬁféﬁtf&{‘hé 1RehiaETeHe @pfhd he

hori zontal transformati on and the head aré sent to the

head 15 iLve circuit accordi o.the.driv

wRgE oty o o Pribthhacieal i ak SrEhs Fhe syt of
as drive data, it becones the numher _tw ce the nunmher

tBe PP L BF OfhEREhERhhEHY AL NG glaFhesBRiNt Y Hwad
head drive circuit, in addition, the latch signal 20
(Ghi¢hrcomesipondg ta the headfmivieg vnét, 2dhen FIGJ &) .
nothing in the shift register with clock signal S3

Fior shidhdwig ttel veamgbé aobytishiddmpoadicsbar o60the driver IC.
driver IC data is assenbled the nunber of the

channel s. THhendr i@ aWB¥ScOs SiPQrSitanal ofMr1tB) ¢, T4 the
choosing the drive wave corresponding to the dot

PP B 0, e 58, S04 AT 5 plent RS
oSSLLSSROILR Lo Lhe SHElLe hop s oehe DLESU0FT b
drive data required in 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 in 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 corresponding to the dot (large

drop) of the size which forms the image dot for the drive wave,
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the drive wave data (digital signal) which the drive
wave fornms from CPU by the D/A converter as a drive
wave creation 5 part which creates the drive wave, and
pass further the current anplification machine for
suppl yi ng enough the anplification machi ne which
anplifies this to actual driﬁ@- vol tage, and the
current by the drive of the head the drive wave |ike
attd Ghed drd vienpattedormdspgidicly aiof thel tagel odrdhels EEnt.
driver 1C. In the driver IC, according to drive data,
one of the @hieverhnayenid Sitigrsireral SntdlehB, adOGiE signal
signal) is chosen by the ‘dat a sel ect or 62, and it 1Is

t%%%l%gw %feeodgﬂas §ﬁl il rouaﬂﬁﬂbﬁs‘hﬁé‘ cgﬁfe Qhve

smntc unit t 15 the lev

shlft r 6 orns the Io t t
50 e%ggebweiv‘éF DA IR ent RS Ghole S s o0
mnll be switched according to the Ien th_of the
pael edtisdh gricpsetatibe p%#%?%g’avﬁrgﬁﬂﬁ Paﬁa Frethew &heor

small drops (a) as shown in FIG 9, 20 and the wave
clixrentarageldfapstioh madhiree fout ysuppém‘ing eieuglouthzut
termnal (the driver I1C of this enbodi nent 13- 1-192).

afPr EOMRt, 1 dnNmaBh$ne Mgt RMp 1 itthesdehye vavacfudl hifive
for mddle drops (b) can be chosen now. According to

7 ve+d r t1.0l
vé‘)?&%e i V@B +hBZE 9!’:&1;{‘129?39%&%&1% 8rdesL el & RN 8lve

|ng t e s drop and the large drop in

an di.re In th nb i n S he
'Tye]r:]tkefgl&l ngl Fsd%n ut1:’:lend rﬁ %g\?gﬁf é?fl apjéga roopfs the

are created fromone drive
driver IC.

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 pdlsing_
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- 1-192).

| 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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wave, the circuit and signal |ine which supply the
drive wave are desirable at one, and the

m niaturization of cost 5 reduction, the circuit

board, and the transmi ssion |line can be attained.
Thus, the font data to which the small drop is added
is actually printed on the pggin paper with the
ink-jet head on the conditions that are given in the
f ol | owi ng,Inanti&Oetibed Dhearac tsemaguathet gohast been small
eval uated. Head: 384 nozzl es/color; nozzle pitch = 84

dfﬂ&% QIRL @he (B4 V& eMirde &Q@ﬁpb}.e chamged reso Wheorive
dpi - Dot size: 120 mcroneters of |arge drops, 40

{%é: r CgflPet %cﬁg.t g‘éd sé@c}l% ld rl%@l% Wwh@RAT §ﬁ%§i§ B dr:Lve wave

Hcho; ont Si'ze= 0, 30, 5 80 points

- | f-t ocessi 0% f.or, each_o and
7 G T RLEpB L §096 1Bt TP LR B AR € e
drops 20 - The jaggies correctjon nethod: varled b
reductsicant ithg paFEult Reaycht i Chef Erapsnimpien 11lne can be
below) - Printing nethod: the nunber of the paths (the
amumerd.of scanning lines to formone line) = 1; the
interlace = none - Paper: Ricoh MyPaper TA 25 Tabl e
1. -69- Sk, nghPafént ngdtiald eihichagheesn&dDl réedp Ak

Met hod:  1/1 No correction
added is actually printgd on the plain paper with the ink-jet
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 resolution: 300dpi
~ Dot size: 120 micrometers of large drops, 40 micrometers of
small drops
—~ Characters: MS Mincho; font size= 6, 10, 12, 20, 30, 50 cor
80 points
~ Half-tone processing: 50% for each of the large and middle
drops, 50% for each of the middle and small drops
- The jaggies 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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1/2, 2/1 FIG 15 (¢) 1/3, 3/1 FIG 8 (e) 5 The

eval uation of character quality is made by the

conpari son of the character which is subjected to the
jaggies correction nethod described above, the
character (conparative exanple 1) which is not

subj ected to the jaggies corLggction nethod conpletely
(i.e., the character printed only with the 10 | arge

dr ops)antimg t Peertc Harcddinert ipnonpdaggiace Garamgpeitd op) Method:
which is subjected to the correction nethod of FIG 8
(e) regardless of the inclinati g cEppseguent|y, the
character subjected to the jaggies correction nethod
of the/pr nt invention shows thgg 19sbesy character

r

qual ity. € conparative exanple 2 shows the second
best ¢ ar%&ger gquality and the c r tig exanple 1
showstt11e rst character quality.” N e6v r, according

to the preferred_enbodi nent of the invention, no

f eat her i nFheak¥a1prhéen apll Fhrati&radieliby wifade by the

sufficient imge concentration can be obtained. In the
cpneserdore mio dheenharaheenbdvichddsc siupti fohed hiag Heerjaggies

gi ven of the exanple when printed on the plain paper.

et &Fnadd RithodwheBcpibed esh@re t hteCoBbhedcpapelcotderative
cal endered paper, the OHP film etc., the sane effects

eg&n%gi@ 135 JHIENt LORLE 2 c%éwitroed;_hayja%gwg NSot et ion

ge processing of -70- The invention reover, it
BB T8 o B8R bR FBen e
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 gquality. 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
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 acgquired by applying the image processing of
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type of the paper used. Mreover, in the present
enbodi nent, the above 5 description has been given of
the exanple in which the character is printed by
300dpi . The dianmeter of the dot which constitutes the
character becones |arge when the character is printed
at a low resol ution of 200dpjgor 150dpi, and the
stairs-1ike step-change part 1s further conspicuous.
tHen istiend ibh . caderebher ahidy d sephadibiat toave bectappld ed
suitably and the effects of the invention can be also

et alined of"@W;éV§ég?¥\Q§rbdﬂ%cgcﬁ%aﬁxbﬁhoﬁsd@gﬁérmﬁib &n &he
high resolution of 600dpi, 1200dpi or 2400dpi, the

f d whi ch constitute the font is large
tiﬁ%ﬁﬁﬁﬁ§% o%ggﬁ§eg%§dbecones smal |, thus jaggies are
not conspicuous. Therefore, in.the.case of the
i nk-j et prOREEVeHni Th TS REST FBPEBFT nﬁ@erﬁﬁféfse

with different printing resolutions, it is desirable
degrpirdgane hefebabdedi vt Hhehexpagdresn coride thtvn

nmet hod of the invention is carried out, and the node
charadtieah i20 pgiahedsbnol 0&drir.i edCheutiiamatet oo hdos elagnehich

of the two nodes according to the resolution, for the

cRHPAsSE f thBPERYLABRéY Idkcdnite URRFGHONREh . tHS éharacter is
standard of the resolution, generally at the printing

oA ERAUALON §b,4B00R1 401 o .2 ddiB1CBAr 866851 AUALd lohe

jaggi es are not conspicuous IS obtained.
oS ) ke LHens2o5, 8L LIS RRL! DO teRtl o0 o &
c£§§¥ﬁ€il %%L%gcggggdggéggxtég be appliéd suitably and the
effects of the invention can be also obtained.

However, when the character is pfinted 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 aifferent 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 ouﬁ, and to choose 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 conspicucus is obtained. Hence, in
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the invention. On the other hand, in the case of the
printing resolution of 360dpi or less, it is '
desirable to carry out the 5 jaggies correction method
of the invention. In other words, the processing tine
can be shortened by detecting the changing point only
in the case of the printing_gesolution of 360dpi or
| ess. Furthernore, another exanple will be given

thel @ge o0 thHeepiantidateedoluthiorh cifhd 58apl| odrogre,s it is
added is actually printed on the plain paper with the

dédkrdigte hRAd tonchhey 6@NdiHd oy dikatl cakecgt Ven hétHdit of
foll owi ng, and the character quality has been

tlg%a:{x&'\?énqgon '_%ﬁdghésétﬁlé{z Zﬂa%ﬁf qu ggggneég%el J?rg%}g@ printing

m croneters equi val ent to

resolutlon t siz 120, m.cr ters of

TS PERORE P00 cPbnit e 1 L RAE R Bt SRAFUGUt the
‘nicyoneters of small drops - Character font: M

J Mo camiRctdrpemeshod (of fthe dgvengiose Pp ofhgp words,
poi nts Hal f-tone processing: 50%for each of the |arge

thle oprerek timg trhinddEen dre pshoBedo byedeheot ingeth ddiamging
drop and the small drop - The jaggies correction

pOBhh skl wam etedepeadbNoin ghietidy skabliubgoRpast 360dpi or
inclination (refer to Table 2 below). -72- Printing

Lhod: the nunber of the paths (the nunber of
scanning lines to formone line)= 1; the interlace =

none Furthermore, another example will be given below.

The font data to which the small drop is added is actually
printed on the plain paper with the ink-jet head on the
conditicns that are given in the following, and the character
quality has been evaluated.

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

- Image resolution: 300dpi

-~ Dot size: 120 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 2 below).
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- Paper: Ricoh MyPaper TA Table 2: 5 Slanting Part

I nclination: Jaggies Correction Method: 1/1 No
correction 1/2, 2/1 FIG 15 (c) 1/3, 3/1 FIG 24 (e)
The eval uation of character quality is made by the 10
conpari son of the character which is subjected to the
jaggies correction nethod descri bed above, the
character (conparative exanple 1) which is not

~ SpiPi ectrRe rie@ Holde  FREgh@sbEordRatheopathet ke combet efy
i.e., the character printed only with the |arge

(i _
s%@gﬁqgl&%%st he ¢hahascher: {sompar.akihke; fkarPhce 2} none

I's subjected to the correction nethod of FIG

8_(e) regardl of e inclination. Consequently,
't%%p%$aﬁg%F%¥ﬁ§%8F85t%g to the jaggies correction

nmet hod of the present invention shows the best
Tehbe akt er quality. The conparative exanple 2 shows the
20 second best character quality and the conparative
examsllentinghbast t ecMovadtiophar degeresaingetion Method:
Mor eover, according to the preferred enbodi nent of

the inxention, no feathering take® plbacecandnt he
character wth sufficient image concentration can be

obtaifwﬁy 2h I n the present enbodiments thg above
description -73- has been given of the exanple when

oo Ae P popeL A LwAy when

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), aﬁd 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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cal endered paper, the OHP film etc., the sane effects
of the invention can be acquired by applying the

i mage processing of 5 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 the presgfﬁwenbodinent, t he above
description has been given of“the exanple in which the

h%e? };‘}%‘[ iteh be Phbntgdybie 30QREPLridbeddbanBierpRfid baper.
ot [

constitutes the character becones |arge

en the character_is i nt a | uty on of
P LAt e 0dprs BRETRE Saiary SORrRS SFEe trarge
part is further conspicuous. In suc ﬁ case, %Ee aboy, th
oI DR - bEPBPHY oG EHEhy ARG TRES 1% e Fenid the
of the invention can be al so obtained. However, when
ithentchar aerebei scgnine@dntarpyigs thesbnrage opregessing of
600dpi, 1200dpi or 2400dpi, the nunber of the dots
MBI Chvaanisdn .t uMertbeef pnit iis Ipasgebirdtbheebett stilxe
becones snmal |, thus jaggies are not conspi cuous.

e%@&ﬁte{cﬁf &f 49 HabBecsaser Rictlite mRknbat cepéndeig Wi afhe
as two or nore” printing nodes with different

rintj resolutions, it is desirable to prepare the
tﬁ%ﬁeoﬁﬁgﬁhf@ﬁe#hggﬁéggies correction nethod of the

invention is carried out, and the de.in [ uch

i s not carfa*&PV&dt, lEan"? oplf;efﬁ)ed'ge eg‘ﬁ’(?%&f“ep e ?ﬁ% %r%%‘é%

25 according to the resolution, for the purpose of
despravieimenthasm bepn- giHent o dutfh FFETPAE aNsYaheAr thof

the resolution, generally at the
character is printed by 300dpi. The diameter of the dot which
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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printing resolution of 450dpi or nore, the character

guality in which jaggies are not conspicuous is
obtai ned. Hence, in 5 the case of the printing
resolution of 450dpi or nore, it is desirable not to
carry out the jaggies correction nmethod of the
i nvention. On the other hand,,in the case of the
printing resolution of 360dpi or less, it is
tHestiahlghgd .carry out the jaggies correction nethod
of the invention. In other words, 10 the processing

time can be shoitengdsbyrdetectd HhddienchaBabra]1PoiPtthe
only in the case of the printing resolution of 360dp

or__less, xt.; anaoth nbodi ment_ wi.l | b .
PELRHES SN TRE Por RACTEh T ME (e AOFCaCFEL EikLity
‘when the dot size 15 is varjed by,usin% the  ink-|et .
ipr vhi¢hg asficte 358 REE CPPRIRLGNIVE i ohtriesds, fﬂ%%cer in

difference arises in the timng at which the dot is
tHeschse gell theompriingihgadesahation of HoOdpieor fROHeL et 1S

i nput of the driving pulse to the discharge of the
dspakibTé oot LS rBIckgsbusi tite jdwyidsd wertreneioh méehod of

small drop 20 is shortest. The tinme for discharging

tflgeilll'@élgl.eicg{ OP oS thkahORst BaMee {dard ket bFELRE phBnting
arge drop Is slowest. For this reason, when changi ng

r%ggl%gi%gltcﬁé %bgiﬁ OEEGE%EQQ i@gﬁé ecf‘esﬂ%bigow j:Qr}::}lf Cé:ut the

i Ng ine wth large 1 nclination,

.the problemthat the snal rop. 25 f.or the_correction
IpgItepar A ERf s &@.‘%h@gg@% l gﬁ%l VR e nk-ﬁfle?gler words,
printing device is designed so that the disqharge ,
thel pepegsging tome kendpepsharrrgdrapdgtscting the changing
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

above 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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ms or nore (nore preferably 7 mis or nore).
Therefore, although it does not becone so | arge gap,
gap of about 10-20 5 m cronmeters will be produced. For
this reason, it is remarkable with the slanting line
with larger inclination than 1/1 that the small drop
is isolated and it is visiblﬁ and since the |large
drop which constitutes the ¢ Aracter in 1/1 or |ess

i nclinati @Ryia3 1Jet t88d1 408 SR irdrep Hevies ned dédidfed so
10 not so much consplcuous The present I nvention is

thatggrr nd%s%%aggea%éfg Jﬁ%ﬁ é\&% %‘f’ BH’IB hf@%f@;é%ly 5

s A5 8EET ol TR |ncI|na
t he optlnal correction hpd whi ch co at|
W (O MR MERCoPEEFEE Aty UoYe GF BRBOb! ¢ Sl

position in the jaggies correction effect. Wen the
abtzongte 16f doke Dot rleecotsh SRetlte@s gaPdegeri pedabeyt (10-20
is made like, the thing which correct using the snal
miéepndterly ¥ial besprodededat iFor (ELE6 r@6éa)n, it is
correction nethod), and corrects in the mddle drop

'rérﬁﬁweofm%@ﬁ the stahiidh obind @fitexagpher Wedl 1@d@Rin than
than inclination 1/1 (FI'G 26(b) correction nethod)

1313%% Céﬂi Smifhf &%stursgéla W4 'anaoathﬁgevwfoiﬂ@t and

“MOFeover ess i1 nclination,
corre i ke FlI G e) onI t he, sma
SLEE i e GRBBarRATE CulRt ees hhorheragtet &P 1/1 or
inclination 1/1, as shomn in -76- FIG 22 (e), you may.

1ees nel inatdenr a6t meh apR fé?ﬁal%madfloeraﬁdmtﬁ%ﬂﬁ%lﬂet is
dr op.

not so much conspicuous.

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 eifect.

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 muéh
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
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Mor eover, as anot her enbodi nent, as shown in FIG 8
(e) at the tinme of 1/1 or less inclination, it is also
5 possible to correct the 2 dots (nanely, nunber of
correction dots = 4) before and after the changing
point, and to correct the 1 dot of upper and | ower
si des of the changi ng point, en |arger than
inclination 1/1. The position®°it becones possible to
rEB005L (e b ARV BB ndthd Ned heoouuEhes n0LhaMBhk 1 @RSy and
and 1s not based On inclination, but desirable inmage
qgual I S, obtai ned. As nentioned above, since
ERR OBty ¥5Prhe preferred embodi nent of the present
invention the dot which forns the outline is detecte
and the j AlpgEeyetor rECRROHAS FRRULT SRS EHOEEH‘,”H\AHénEdIG' 8
hal f-tone processing was not performed in the
(ehaatactier titmechfpériopretesml inaldmatiorpeessi hg also
Mor eover, since the jaggies correction nethod was
p6HOBSEI: AL erderg thei Dcddiat (romedfy,t hembbandfngotteetion
part. Also in the character which did not say that the

d@ﬁs chafagiah 8" aWal 8k+oF 11380kRmqgaeIe pe@RsPi 8HQUSo Oforrect
the contrary, and performed hal f-tone processing by -

| qgt Leh | € .% Skt LRgnLE %int when

tﬁgﬁ# 49 ,Oéx%§p§F1?n§n28%%¥L ﬂ%%y%%o}1ecfeg,5tﬂ§ g way's

opti mal_ j aggi es cotreciygn is realizable. In that

lagger Wiafcd e PhdgPes/ torrection method 25 is

chosen according to the Ievel of half-tone gradation,

the -77- re@esdaipn dhdoerorde BRARIdESEL ehopge the
elimnated and the optinmal jaggies correction can be
opedha¥edith the number of small drops, and is not based on
inclination, but desirable image quality 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
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
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 optimal Jjaggies correction is realizable.

In that case, since the jaggies correction method

is chosen according to the level of half-tone gradation, the
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The ink used according to the invention is conposed

of at |east pure ware, the pignent, the wetting agent,
the 5 polyol or glycol ether with carbon nunber of
eight or nore, the anionic or nonionic surface active
agent, the water- soluble organic solvent, and the

pi gnent concentration is | ger than 6wt % and t he ink
viscosity is |larger than'8c€? ) at 25 degrees C. 10

unﬁé%e%%%:rgagbsdcaﬁ Ofhd Qe tWhempkseal kY B1imthdeed ind ke

paper as sufficient coloring characteristic and

col or-r.eproduction C EStig)s:bLgh i mage
© HPEP6R, “°t %8gﬁégf£§£§%ﬁg%é%%g%%ﬁge whi ch has
neither the feathering heponenon por .the col or,
bl eedi ng Eﬁ@néﬁénﬁﬁe@r@?%@%ﬁ’& &t EF‘E 1BVERGPRels composed
i mage, The image with few ink strike-through phenonena
ofhitcHeaan parequateal the trolansmtl e thpdegtpEngit 2GRN 4 e
hi gh ink dryness characteristic suitable for

pdl Y- Seed ypblingtRgr witkidcwgrhohanaoberi efi ejgh@There,
desirabl e i mage of character quality and slanting

Al Atk i62R rPRCARLAL Besl, by dOTaBtAG et BEest fPLED ANYEr -
part circunference of the dot which realized high

s%ﬁﬁéﬁ%}%ﬁgﬁpigcgoﬁéeﬁg? %#@P%¥%§ﬁj Eﬁecgoﬁegntration is

upwards, an t'he character and the

outline part of the graphics image 25 further t
o SR A R R R e LT
change part. Mreover, since the quality character
atolh ddggees C.

The desirable color tone when usually printing in
the paper (it has sufficient coloring characteristic and
color-reproduction characteristic), high image concentration,
the clear quality of image which has neither the feathering
phenomenon nor the color bleeding phenomenon in the character
and the image,

The image with few ink strike-through phenomena
which can be equal 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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printed also in |ow resolution, the imge could be

formed by 1 path non-interlaced, and inprovenent in

printing speed has 5 been realized. Mreover, since

the step-change part of binary inmages is detected and

it was nade to create the dot data of the small size

as a nethod of adding the small size according to the

result, the certain and opffH%T smal|l drop addition is

1 ttaiped and character quality can be inproved.
Chﬁ% %o g??'gap of the dot position by the tine

di fference produced at t time t [ f

t he SHH||MOE?8$eEWKF%qﬁ§ R%Fg3“8%g%ya€%%%§§g%gné§§%? 28

the tine of larger inclination than 1/1, w tho
pitiadent AGSPaiRetol HRRAISILER, cRAPabRaTe iRt i §Peo ormed by 1

performng the jaggies correction, the slanting |line
paifh aloh-iinckrbatedn arah ipgrovemenheiopprinlling Gheest ah

and i nprovenent in character quality can be ainmed at
bddh tHalagizERUs, according to the preferred enbodi nent

of the 20 present invention nentioned above, by the

| nk-j et piinbhogy devh&e cithistpteahhd ngaki W speedy

record, image quality can be inproved and the ink-jét

. printi,ng device which. reduc th - r f

g papecarobed Tl ort S BhckT Se SRERRE MRl of
whi ch perfornmed especially. hal f-tone processing can 4

ths smaldf Bépedas- adrethpd i ﬁ@@éﬁgt EEE p-'F‘P‘?Frf My oh FHETAne
plain paper is perforned by using the ink which is . .

t @ driposesudt, t hbepoertain éind optimal small drop addition is

attained and character gquality 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 jaggies 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 guality 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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t he pignent, the water-soluble organic solvent, and
the polyol or glycol ether with carbon nunber of
eight or nore, and it is 5 possible for the present
invention to provide the foll ow ng advantageous
features: - the desirable color tone (which has
sufficient coloring characteggistic and

col or-reproducti on characte?fétic); - high i mage

concent r ati@Rhetore ¢ €3¢ Sitialditly oh tABOSLAM Chadas is
neither the feathering phenonenon nor the col or

o LS00 B SROTET 0 1ok 6-£081 o0 S i e gt vaver,

i mage ands dou

decreased ink strjke-t h phenonena; 15 - hi i nk
Ul yHEE S et BRSSO L S RaoPOr. RPRe Sheathe tHd"bolyol

printing (fixing characteristic); - high-quality imge |
oni gvdsilgletderi i thy ewshertumbay of eéagﬁ ORdPFYhtand 1t 1s

resi stance and durability. Moreover, it is possible to
p@sOMbIde far ithk- ppes@bt pinvwdritnigrdéei peouhdei the following

i mage- processi ng nmet hod whi ch provides high character

adphiddedud lrawchesgt ution printing (400dpi or |ess).
The priesent invention is not limted to the above-

_dese f&é%%dzr e7RodLIEPt So A0 WA dAt-anSy RR6- PO f £ SAL QRS
nmay be 5

nmade w t hout departing fromthe scope of
e e N FOL 1 80, SRl S beec oLri g
o Cimage SoncentyatSon; M€ formng
- clear quality of image which has neither the'feathering
phenomencn nor the color bleeding phenomenon in the character
and the image;
- the image which withstands double-sided printing with
decreased ink strike-through phencmena;
- 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 resolution 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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devi ces, such as printer, copier, and facsimle.
Further, the present application is based on 5
Japanese patent application No. 2003-434867, filed on
Decenber 26, 2003, the entire contents of which are
hereby incorporated by reference. 10 15 20 25 81
Clains 1. An inage-processlgg_nethod conprising the
steps of: detecting dots form ng a step-change part of
e, | the ehagh FoBEEng prehaitacker soandich giaphtasent
which image is subjected to half-tone processing; and
. for m.n 3 r j e r tASm3
A e oSBTt el e o he daras, bRy fming
respective. dot data _each havin iLze.that is
ASThi s PN "3 BFR°BT (100 (v oCPBA BBt E™ Bt ng ¢ he
st ep-change part, wherein one of _different
transf or rr%i”iréﬁeﬁet ERasPYesandt sbrdd CaheeBr 4F g e L1
inclination of the outline in order to produce the dot
Jaledreesd patteett eppsfoainiony Ni.e@003nd 3dAEY ei hile on December
different transformation nethods in the transformng
26! e, e thief bAEERE thnttetteyelf ahighadaei bareby t hecorporated
i mage of characters and/or graphics subjected to the

bﬁba}gfet&rﬁ%egr ocessi ng.



2. The image-processing nmethod according to claim1
wherein in the transform ng step the dot data havi ng
the smaller size is added to a blank part of the dots
form ng the step-change parte; 3. The i mage- processi ng
nmet hod according to claim1l "wherein in the
transform ng step the dot data having the smaller size
is added to a font data pealiingf the dots formi ng the
step-change part. 82 4. The i nage-processi ng nethod

accordi ng. Ag iédatietpdo cabSnel Metfhd éﬂrﬁéﬁéi@l@the steps

transformati on nethods in the transformng step are
ofdifferent in the size of the dot data produced in the

transform ng step. 5. The i nmage- processi ng net hod

aCCordéit&giﬁgod((}isaﬂ.‘omn]ing%ﬁ(aﬁiéhah @ﬁ%ﬁ&?ﬁ@%ﬁtline of an image

transformation nethods in the transtormng step are
iuf ' ' of. .dot.s - i h
of BT EUER aioF IR PHIRRinRh (RlER (sBTRbLed}d Balone, o0

: ﬁqﬁgp-processing apparatus conprising: a
prgg?igs“g?é,on unit detecting dots form ng a step- change

Db N 487 el FOPRAR SRR e
stéfebraengiafee e e R EEinRR R dbid FePaesEdeaHata
it,.t f i d di t dots f '
capf o Eren G D8 I dBFR g of RS deiested GRATEIne

into respective dot data each having a size that is

the $tAN-8haREMPAY: si ze of the detected dots forming the

step-change  part, wherein the transformation unit is
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, and

wherein the different transformation methods in the
transforming step are different in a level of gradation of the image of

characters and/or graphics subjected to the half-tone processing.

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 part 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.



provi ded to select one of different transformation

nmet hods according to an inclination of the outline in
order to produce 83 the dot data by the
transformation unit, and wherein the different
transformation nethods in thé transformation unit are
different in a level of gradation of the inmage of
characters and/or graphics subjected to the half-tone
processing. 7. The inmage processi ng apparatus

accordin claim6 wherein the detection unit is
provi ded‘g't@?%élp@%?'ptrﬂge%b'i‘%mfersfl?ﬁ?ﬁﬁc?%léng 0 &lrighdnge
part of the outline before the imge of characters

wlanndirothe diffgrbncaahsfeuhitect edtliclst inethlal f - t one
processing. 8. An image-form ng apparatus including an

B e R L R e b

recor di ng- paper conveyance unit conveying the
prodocaddinngepapesformiveg stepge formation unit conpri sing:
a detection unit detecting dots formng a step- change

o aphi s R hpRE2bs SRl TRAT, Gl £ RAHER) B 1 '

processing; and a transformation unit transform ng,
whegeior thendf ffayent trdasfocmationr msthadsfinoiet he det ecti on
unit, transform ng dots surrounding the dots form ng

trah@ﬁ)r%iﬂgbsggl?ﬂ%dgfg%}eé\g% eft ad er.otf%ts'%ﬁﬁs@ on uinist ’

Into re Ive ata each having a size that
smaller than a size of the detected dots formng the

with i easasgevepdet datthpradueette thedrafséormingostennit is
provided to select one of different transformation
met hods

6. An 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 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



according to an inclination of the outline in order to
produce the dot data by the transformation unit, and
wherein the different transfornmation nethods in the 84
transformation unit are diffgrent in a |evel of
gradation of the inmage of characters and/ or graphics
subjected to the half-tone processing. 9. The inmage

tht alotidaga dgphe atarsfaecatich ngit, @andl aim 8 wherein the
i mge formation unit fornms the imge on the recording

paper usi ngvigdtelmkhediftdrehs tra@FRAERM odf mdthd BASL thePur e
wat er, a pignent, a water-soluble organic solvent, and

trénsfORh¥Qbn QniQhNCHIffLEREM WM EPeICH DARaNBARS thefinfi s
or nore. 10. The inage form ng apparatus according to

chak#dtBts Shdroerehphitheub/Res &om%al@noﬁe!p&o&%sﬁfﬁ the

i mge on the recordi ng paper using an ink ichis

composed of ‘he LBAZL PN Bfpardild! AR in P Blki N6

agent, an anionic ! noni onic urtface actilve agen
A LA AR SLAERY, B B ALY Bl Sy
hSnd i BER 1 RLSTRs SESEL T B LRl P
graphics is subjected to the half-tone processing.
8. 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 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 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, and

wherein the different transformation methods in the
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transformation unit are different in a level of gradation of the image of

characters and/or graphics subjected to the half-tone processing.
9. The image forming apparatus according to claim
8 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.
10. The image forming apparatus according to claim
& 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 nonionic
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 8 cp or more at 25 degrees C.



