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DESCRI PTI ON W RELESS SENSCOR DEVI CE TECHNI CAL FI ELD The
present invention is directed to a wirel ess sensor

wodesios®is7and more particularly to such wirel eBSTARI©E22238

i ncluding a power generating elenent that converts an
external energy into an electric power for
transmtting a sensed resuTt " as a radio si gnal .
BACKGROUND ART Japanese PRakeptpPubhi cati on No.

2004- 24551 di scl oses a sel f-contai ned sensing system
including a power generating neans for transmtting a
sensed result. The systemincludes a sensor for

sensing a te n or. rare
;a2 PpbCEBE bR el R afk i e bl Epss e
anal og val ue, and an A/D converter which converts the

s AFFORATDGnalMAGE I QRMINCa PPEARATUS N L [JIAGH FRRMANGr 8YSTEM
processed by a mcroprocessor so as to be transmtted
through a radio transmtter as a radio signal. A solar
cell is included as the power generating neans in
TEQRICRQ SFUppby an operating power to the A/D

converter, the mcroprocessor, and the radio

transm tt erhe BepauSS: ofnddialti chhgeROLA1 $8d1dt2sNb image
expected to constantly generate sufficient power to

S per.at i ] st equi r ower

e N R TN i A

ower i s bein engrat.ed at the _solar_cell in qgrder to
dHRATSIPeR 1 U9 0D I Ao FEPESEF Eoo T HEEETs SO5RANS
that the radio transmtter along with the AD
DETHEESY e ANE ORQERERA Ftel| catliaFd Vy tPap elRad& AL OCeFSkBE, method,
the system suggests the use of a wireless transm ssion
& gutimélesgyryeeer an ynagswprase sNB1¢ Unpar alitce Bandjmage
transm ssion which operates at a | ow power. However,
fdrerieg apphrhtus arebdirofimgigei foznhgy thestepetabitngre suited
power in the wreless sensor system particularly in
£AS @Rt nghsudV 4 coelereb8raPhg Necessary and only

one: bit information is sufficient as the sensor

result, in order to keep a reliable sensing operation
over an extended period of tinme while relying upon the

ne or of limted power generating capacity.
REERERBEARE T | ENT! ON

[y

As image forming apparatuses such as printers,
facsimile apparatuses, copying apparatuses and composite (or
multi-function) apparatuses haviﬁg the functions of the
printer, facsimile apparatus and copying apparatus, there are
the so-called ink-jet recording apparatuses which use an ink-
jet recording head, for example. - The ink-jet recording
apparatus makes an image formation on a recording medium by
ejecting ink from the ink-jet recording head onto the
recording medium. The recording medium may be paper, OHP film

or any suitable recording sheet onto which the ink may be



In view of the above problem the present invention

has been acconplished to provide a wirel ess sensor
wodensioseisnhi ch is | ess power consum ng and i s eapabioes/af223s

operating over a prolonged period of tinme for

providing a reliable sensor_result. The wirel ess

sensor device includes a Sé&sor configured to sense a

ddhlegel. obrfe! 1AL HHASoR 2REPRMeS AUl 1IAKK! B

evel s indicative of c I'tion of the target object, a

signal. processing .circuyit.caonfj ed to amlify the
Esregindi g PaitF i, StarrarrE P e BT PROLRE og
signal, and a detection circuit configured to receive
Re&o4xpPPFi ed anal og signal and provide a detection
out put (Dout) when the electric anal og signal goes )
beyond a pfedetehr mddkidescreeardinesiniaratyssoincreasing
included in the device is a radio transmtter which is

5 tenfregoledidon is arsnidleacnadfor dete@rddsimosithpeabiCRSye
in response to the detection output. Further, the
fRMii€§ bACtHEESmBgdP PMt SEPBbYmEQNSH HHeLdelcorpiaYi fedium.
an electric power to the signal processing circuit and

A S.trhcﬂdEQ ho2nsdd tdelinARd B -APME A &l RYeBLEMBRAL ink

ich converts an external energy into the electric

B3VBe. H2BEACHHIALEd J Bpthe, POWRIeS UM TBE.  However,
e§’sent| a eatureof the present invention resrdés 1n

that a controller is incluyded to activate the radio |,
TGRS APEFEr BriF yPIF A pdmBatL Bt FEP kS (6 "BAE pRLBLtohs
pernittin% the radio transmtter togenerate the radio

10 tdex sercahledghntierlmcosdengipg ihecardias OUAnSAI 8B ko
can be kept inactivated until receiving the detection
aniajnt 2 rheobbyicavihey dsergyintegenimnd itie ofethei mgzzle
life of the power supply, i.e., the device. In a
garteher wedheohe dsule dcariniagr a8k orécartditid tstleeitnébudesg
regul ator, a clock, a pulse generator, and a driver.
aﬂ&ﬂa@gu LAKOEné Simpateelord 4l AmE EELT Verrlifta ilgect ri ¢

power fromthe power supply and is configuréd to
supply an ' v,q| t 1 ' '
only upon TOCEEt T (e 8BBcapicR MR, MaTaeRBRlMo speca)
(%it ction ciycuit. The clock |s activated upon _

15 EBEVRE Y RE operEtiigy APBPEAGRS DMt HE G e dliPRFEP T o
provide a clock signal. The pulse generator is )
eleren§ubpedides gereraRsdndbiEedPipbRT e R idok sPgrhicularly
short pul ses identifying the presence of the detection
isuttinet caFheofiré vagrial scenviypd Upage risgwiivigngephgatus in
operating voltage fromthe regulator to radiate the

viliaht thel sesoasdindehaaatliseadet ent 4 am v grainntihgodgheanion
antenna. Wth this arrangenent, the clock and the

Hd ¥Be 2EEoPALRy sheet is fed in a sub scanning direction, it
20 is possiblé to achieve a recording speed that is approximately
two times that of a one-way ‘reclording, by carrying 6ut a two-
way recording (or bi-directional recording) which ejects the
ink onto the recording sheet during both a forward path (or

down—path path) and a return path (or up-path) of the

25 recording head scan in the main scanning direction.
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active only upon receiving the detection output for
transmtting the radi o detection signal. Accordingly,

wot2oas/ah74s7er, which is inherently the nbst poweCT/JP2005/022238

consumng unit in the radio transmtter, can be kept

deactivated in the absence of the detection output,

whereby the radio transm t8er is held in a mini num

power con t] e, whi | LR a[e P §al=R it
PSR AL Mo gl 80k bien oue,

det ection outp ena r reduce a

SBPRTER S 1S BurbBehlY et R dpbReE AL R Hine

the energy on the side of the signal processing

iokrdueps amhdheorecerfieng mpgdiven S&ieghr ERet bogaed and

sl eep node of operating the signal processing circuit
ratusn redlttee cbfpaher reanodding shedd, g ¢l sépghbderrer ccurs
normal node for reliable detection once there is

paskasml eslgeidhpactl ipeBitsogs deatindnikodrbpsdeh eché arecording
output. In the normal node, the signal processing- A -

mﬁpﬁﬁﬂiﬁe€WE%ﬁ“ﬁﬁ% Foraatat £04 PRNRIrd @a0Bkabh £RE recording
e

ectric signal (Vout) of rated anplitude proportiona
e

I
to . the_rated paower. In e, .t i gpal
hﬁ?gcesg?ﬁdggﬁfé%%Fogpeyéggségt %ﬁ%ﬁgééﬁcg d%oggr to
obtain the electric sigpal, (Vout) of |ow amplitude _
SHRBHERRFOMEY 3T ©r édﬁ%%la‘%?ee%cg ﬁpceraga@m?ﬁ Pigiyspeed
connection, the detection circuit is configured to
regesdanghkandiR tHioss RAFEURRI B4R +IEY KNesimplianecusly
stricter than the detection threshold. The controller
dasr¢ésggoed the switechathesoanming ok the the-¥pgeppcording,
node when the electric signal (Vout) of rated
taephinpade BeSONRS leower bbaurs hEordetvertyi onhehr eshel thhis
and to keep the sleep node until the electric signa
ifbakhe %thfﬁﬁ”éﬂﬂ&*ew99§sbéeﬁéié&ﬁéﬁfﬁ&ab%'HP“two-way impact
t resh% d. The detection output (Dout) is given when
the electri IO Vi : ) It S
Basra he G as s BRLiSy S e rdrasas e
sensor may be an infrared ray sensor for detection of
reS¥gtion of the target object by nonitoring a critica
change of infrared ray emtted fromthe target qbject
for exanpl éaPangafh HddOPeRe PR Rt ARP GRS H§0N°r§f'48587
configured to provide the sensor signal which varies
amd Posk0D{e288 62k guopesedprevenbhrg ithe @dgshse gvatiey from
notion of the target. In this instance, the detection
vadoadhl H&teriorated by the above two-way impact error, by

providing a pattern that can easily correct the impact
positions before a user uses the recording apparatus, and
enabling the user to carry out a correction operation based on
this pattern.

A Japanese Laid-Open Patent Application No.2004-
9333 proposes another method that records the dots with a
priority in the forward path of the main scan, and filling the

dots in the return path for gradation levels amounting to 50%
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configured to have a threshold sel ector which provides
a detection range (Al -A2) defined by upper positive

woanwde/d0wdEr negative ones of said detection thrreahrekehs022238

and al so a wake-up range (Bl -B2) defined by upper
positive and | ower negative ones of the wake-up
t hreshol d. The detection ct4euit includes a conparator

[ [ eceives.the detectio nge and the
%k@q% Or%gﬁcég Lerebtiel nrsrl%% f’ﬁel&ﬁﬁr M d generat or
for conparison of the anal og signal wth the sel ected
one of the FNZAGEENCTRe 2 olARRNESEr LahdtOrRmdtatiant a
first signal either when the electric signal (Vout) of
ArpEd-admeni Nade0gbeks byt mdtopheedes egtadat iangepapducing
when theelectric signal (Vout) .of | ow anplitude goes
esyront] whaicth wakeies swinge hadfdont hprodess gaiei@tl AgtBer
second signal. The controller is configured to sel ect
hdter idgt eqt repro@i@end tHeEYRAREe1 68 &% IHPtars 'igle‘fﬁneg
and sel ect the wake-up range in response to the secon
B rouphRegetgel i On circuit provides the detection
out put only upon seeing the first signal in the normal
node. Accordipgly, the sensor device can successfully .
det ect the&%opﬁ%niQ§_1ﬁﬁaﬁ%&?ﬁgﬁngb?%%?r?ﬁﬁﬁu; ggradation
infrared an'sensor, whi | e saving the energy. The
TR P e FeEmed hy farevindetant okt qir SAtded zapi eharge,
is configured to generate the detection output (Dout)
RgeEy e 8BRY L ngnd HeL k)i ont ssilgablivelymeidetiognpakawdth three
unit at an input of said output provider. The input is
laowiseofednkodtde <iorgsar atoelyni Latde Qugh dropwi feBium ink
which is controlled by the controller to close only in
dregpenge sihell henl idrep.Si gadl in ThiiSs dhR ,0¥hRUbxtent of the
provider is protected fromgenerating a false

Aﬂwaﬁ%%g;Qﬁp§b9rE¥rdﬂ]Hé@%m@gsﬁﬂf ef%PégqéIéngabgﬁbgnéﬁﬁeink

t here i mprovi ng detection reliabi er,
<ﬁ§%¢%9k£§f I's connected to nonitor a |evel of the

el ectri ¢ power accunul ated in the power supply for
keepi ng the normal node and disabling the sl eep nove

whi l e the E%éﬁ’fﬁ’?lﬁoméuf FRenrgferditahegad that ejects the
predeterm ned power |evel. That is, while sufficient :
1pkweEep sa aRifIediest rike cdiemerti dheikiogitici enkepy ¢f eghe
froma shifting between the nodes, and therefore can

ip& firep, f tlen digi ngsiisthoeactie binlurtopblreceiresi during
operation which m ght appear during the transi ent node
fahighti agd asdtiniing 3igakil abhee fednedppiedSthb! the

further, the sensor may be defined by a photovoltaic

paekbeV8t€Ric element to eject the ink drop respectively
differ depending on the ink drop size. As a result, the
amount of impact position error of the ink drop that is
ejected frdm the recording head differs depending on the ink
drop size. Moreover, if the nozzle diameters are made
different in order to eject the ink with the different ink
drop sizes, the amount of impact position error of the ink

drop that is ejected from the recording head is also affected



senses an illumnation | evel on one hand and which
converts light into electrical energy for accunul ating
wWe@bk®ensi4s7 power in the power supply. These andpGrt/it2005/022238
ot her advant ageous features of the present invention
will M-\L/o obecone nore apparent fromthe foll ow ng
detail ed description of the&-preferred enbodi nents when
taken in conjunction with the attached draw ngs. BRI EF
bYESERI PTECAS 9N THEE DRBWERGEN | ¥8carqding hgpec ksdirage am
of a sensor device in accordance with a preferred:
enbodi ment Infotlmer preesient whanepdroyindg-lc@t Zhies tmo-way
circuit diagramof a detection circuit enployed in the
rovaidgvbgeseFddBiv@lyS edegt i the Uisik atithgth8 different
operation of the device; FIG 4 is a block diagram of
i"i‘lr)grg%lgﬁﬁr sfeNEcei d N ACKRFAABRES M EH AN RYr 2RERESEESY match
enbodi rent of - the present invention; and FIG 5 is a
| ock di agram .of [ [ ' rdance wi .
S Pl AHBRChr B o i e hor bt Lol Cas Bl 1AR By Hizes.
BEST MODE EOR RYI NG OQUT, THE | NVENTI.ON Ref erring now
to FIG 1, F?ﬁeﬁﬁlRﬁ* FEATER LNSERsHY VTS | Suppressing
accordance with a preferred enbodi nent of the present
they pactone qual Heyidederd ospbépni caitdsa &nr Ahgeliwooway impact
detect a human notion, i.e. whether the human cones
emtor evepuff ofhe mapheels| pbanpesed etn sheusepehegn Laid-Open
infrared ray sensor which generates an el ectric sensor
mitgnal Appspeasioes tNo.ilnFraced awrdiNd ixD0416886RMeare
human, al t hough the present invention should not be
10  nipTiolyed. t ontbbsafRyily,Cuhan geﬁéﬁﬁl@ﬁ% e iinbear adtsaYthe
sensor 10 generates the sensor signal which varies 1 h
HA3Ebhe 200 0GR Bediche et LANSuL Nl RSP IRt 8cbAGi t10n
ot on of the human comng into and out o t Re
urveil l ance area. The device.inhcl udes i gpal
Ao Ebei FRCCIRERIPSSG RECH. B bt RutsSRas:
signal to give an anplified anal og_ signal, and a
RIeceadisnori Yavirosd-aks dREBnpeR e R 19RaPyy tEgnal
with predeterm ned criteria to provide a detection
aounvent igoebroétitpds t he conpari son result. The device
further includes a radio transmtter 90 which, in
15 response tont tiee detttent ihnamdouapuhodouile JapaaratesahddOpen
radi ates a radi o detection signal (RS) thorough an

Pﬂﬂé%QnQPQZiéﬁ@fbﬁENH.Z®04—9333 proposes a suitable method
from the point of view of suppressing the picture quality
deterioration caused by the two-way impact error, the dots
formed by the small ink drops will be arranged linearly along
20 the main scanning direction for every other line at the
gradation level where the recording density of the small ink
drops is 50%, for example. But such a dot arrangement is
easily affected by inconsistencies in the sub scanning
direction and inconsistencies in the ink ejection of the

25 nozzles, and another problem is introduced in that a banding



recei ver (not shown) acknow edge the detection result.

A power supply 100 is included in the device to
waowiodes7an el ectric power to the signal procex3ireg0s/022238

circuit 20, the detection circuit 50, and the radio

transmtter 90. Also included in the device is a power

generating el enent 110 whi<€érconverts an externa

enerqy.,into the electric power to be accurulated in

%%é*%y r 9605pRY°400. The power generating el ement 110

is realized in this enbodi nent by solar cell which

converts tABel Agkeer Mxpasss bpreedrpe Peweinclined line-group

controller 120 is provided to give a consistent

kisttontei @3 pespbsed oint Héder ddpenesankaid-t@perOPazenvel |

as to save the energy in the absence of a critica

AppidicaitdpnsEas200 byl 661635 @A 0r not hea sletyaiden o tehi 58

will be discussed |later. The signal processing circuit

5 pHhdifigtONMReFEdePf FhMHIEProbobhags LAMRIILEY 30 that a

converting the current signal, i.e., the sensor signa
L L8 e; ; Ln corr.espondi ng _val t age,

B B ORI U Ph oy S ey et il

oltage signal_into the anplified anal og signal (Vout)
Qﬁe ﬁwgcﬁaganP?fﬁkfﬁﬁﬂﬁ 8§gg§5ending upon an
anplification factor instructed fromthe controller

120. In this connection, the controller 120 provides a
nor mal node of operating the signal processing circuit
DISCAOSHRE 9O E AT WaVENTAONa sl eep node of operating the
signal processing circuit 20 at a reduced power for

10 saving theIenesgy.gdneriahieobgestl offogde: pgrieeditgnabention to

processing circuit 20 operates at a high anplification
practiae andihdes Qf&fc%_s@&n? e BRo PO i riFQISURRLLELDN {ifage
provi de the anal og signal (Vout) of rated anplitude.

prdckBgis egﬁbéggkﬁs,tHﬁagE??8£m$ﬁ%“%$§3¥%%%§5;h&gima e

circuit 20 operates at ow anplitrcation factor and

.efore_at _a | ow, po cons tion to provide the
ftgﬁga %Y%‘?%’i" (J\’/‘o&F&Cﬁfﬂﬂ%ﬁ%&q}%H%S&&é?eﬂsa%\s%ma%
FIG 2, the detector circuit 50 has a conparator unit
SPBPEGRPBSed of comparators 7 1 and 72 in order to
conpare the anal og signal (Vout) fromthe signa

15 processi ng?dexaiispezdfdel ebi¢ve| of wiheh paewede invention is
detection range (VAL to VA2) and a narrow wake- up
tpapgevidBlan ands?) prespesiny ahetidef,i pednby¥r driver, image
. predeterm ned thresholds which are in turn defined
prespsesiny edppdpatdisyi dR8g¥ OFdaRtiesy fpparatu8l 1RGCimage
di vidi ng network 52. The detector circuit 50 al so

- forming system, which can improve the picture quality by

reducing the disorder of the inclined line-group keytone
20 caused by the two-way impact error.

Still another object of the present invention is to
provide an image processing method for processing image data
to be output to an image forming apparatus that is capable of
making a two-way recording to form an image on a recording

25 medium by recording in a forward path and a return path of a



i ncludes a selector 60 which is conposed of sw tches
61 to 64 in order to give the divided voltages (VAL
w@aneVBUF7 sel ectively to non-inverting i nput oOPCT/IE005/022238
conparator 7 1, and give the divided voltages (VA2 and
VB2) selectively to the inverting input of the
conparator 72. The selecter7-60 is controlled by the
controller 120 to select the detection range (VAL to
sgaD) byi d_nink 1gfe ESwpaiagoreadi tcompipinge anbphfirone |
node, and sel ect the wake-up range (VB1 to VB2) given
procehe tbapaiatlsaghion 20 inclired|ldee-wrdep ¥hgtone and
inverting input of the conparator 7 1 and the '
madRthAMEr kéPtond mdntahutibe, coges i athel hadfeofenpbitess
coupled to receive the anal og signal (Vout). The
1P RHES &eSPESd WOt ebE0Mh R GO MR &S nédl1 8RE-droup
are fed into an AND-gate 73 which provides a | ogical
t -l evel t ' ' ferred.to
5 ENPEHE aBberts B o YeB un bt Ghe BB b e B forvara
si.gnal (Vout) goes heyond e detection range (V, 0
SORD) 1P . AR oo Or Bey HIREY IREaheeaLng eaed Of the
(VB1 to VB2) in the sleep npde, as shown in FIG 3
PECREPH sRVeRtION, \Wied St RESSHHAITY VERTLVEs thet R Gt ErRe
detection range in the normal node or the wake-up
quangey (MBlreduaiBr) the theosfieepimds ined iAND fane FrPup
provides a H Il evel output, which is referred to as a -
kegtond sagsed .byl tthet awbrebl etmdatfr ierreannected to
receive the output fromthe AND-gate 73 tosel ect the

10 hormal nodg FhrtRSPYB§ectOot hend igidscsitdnakvenddn shd fio
the normal node to thé sl eep node upon receiving the

[ ' 0 I sayi

e e A e E i R e
b nd the wake-up range (VBL to,VB2) .in the_sl|eep.
PRHEOne IR T ATCeraTTE Feons ebTRD irPek, BEpgRating
fromthe AND-gate 83, thereb%/ sel ecting the _normal
me58edi ntorderPito thenpareet Rty thahe V8aeF WPHRiR%e
detection range (VAL to VA2). The AND-gate 73 is
appanatued tAeenrfing $@i the meintemdkyepupptbyipegsgr
whi ch responds to generate the detection out put

15 i@®eunt}on,Thit sid teedssibliesteotpdieedhay pibeucontmal iteyr by
120 to close only in response to the first signal,

redfcin@Mtiye Viidbridee sifgtRE {NMELitnNeJA9%ebgYBlf k&¢rone

detection range (VAL to VA2) in the normal node.

X088, hd f{eﬂos_\watyclgmggcicsel(kﬁp} open such that the

out put Pprovider 807°gives no tection output. The
drarn conmbt Bip ot 2Ek SF o AT sBrtaSii %o
p%ovide an image processing apparatus provided with the above
20 printer driver, to carry out a halftone process with respect
to the data to be output to the image forming apparatus.
According to the image processing apparatus of the present
invention, it is possible to improve the picture quality by

reducihg the disorder of the inclined line-group keytone

25 caused by the two-way impact error.



source connected to an output term nal of the detector
unit 50. A gate of the transistor 8 1 defines an input
wobomsher4sut put provider 80 which is connected POT/JP2005/022238
receive the output fromthe conparator unit 70 through
the switch 76. A pull-up resistor 82 is connected
~across the gate-drain path-&f the transistor 81 so
that the transistor 8 1 generates the detection output
(Dout) uporithéde®BPHREE RPISGtsPIstBRaPresmif Jinvengion is to
the H1level output fromthe AND-gate 73. In the °
RissHsiee apf inpgef forning gpmlargVoat Fapahlle oft makjageaotwo-way
the transistor 8 1, it refrains fromgenerating the ’
weteectingntoufpah {iDainMgge Bine aswetohd iy ited iN&e biyedtecording
bet ween the AND-gate 73 and the gate of the transistor
#h b iforebear pheh ol G RSl Batht ¥ thalcdd aRSiast QhkBet
generates the detection output in the absencé of the
. sig _ it . | b

S SEeAeRagy pe e By BAL PO A et bohPfgured
i mediately after.the contraoll 20 shifts the sleep,
ety PRE AcbRLr e anaSs: Ehevars Basnd aiy o' incFined
preventing the generation of the detection output _
I(WJH)rO%HeHGYB%‘g%i%Ima&PtPéBEcE%Y%?ﬁﬁ Y nydéy, wherein
beyond the wake-up range in the sleep node, and |ike
ther brddtisngeperegsviPadt theludesca i dvthan proossschart
m ght ot herwi se occur due to an abrupt voltage change
QEudgdighrgdstencarry lmitciar ditheduprocpddhen maieht the inclined
bet ween the two nodes. Further, the output provider 80

10  Inme-beoapnkégtsrs dppdairel Hdeaast@hs adrd @heWRkeBrding in
cancels the first signal generated in the wakeup node

t ke ' I .
o Sk e g ke i 9 A RUGN 3B

1.5t i.s. confi to ingclude a reqgul ator.
H7A2hb Sk B 'SP kRt 10 "G TS AR R OLS prove
he requl ator 92 is configured to supply a stabl e, ,
e PAEPHE VBTt by VREESCHOTRG thock ST abrofhabay iuehined
96 only for a short time period each upon receiving
lipe-gEPuRt ket g mausetoly) the . Bwo-wast dgmacitoarvert he
human presence. That is, the regulator 92 is triggered
15 by the detkcfunrheautgbjiectDofit $hé qosagmity inlvenapenat s nigo
vol tage VREG using a power suppli‘ed fromthe power
proppby 400imady firfREhy S¢sSenPEmpYd APQT @#heNEbyeé t Ble
at all. Upon receiving the operating voltage VREG the
beeksPigl dtval @ddt ener QYAHE O Hs -k 852
pgulsesge%éﬁg?gi 94 whi ch generatééf&Lagggﬁgggng?éékégﬁé'
I . sl gpal h i d LE Vi resence. of . .
PEREE4LRg R0 end Btad i g Sobk el O AR PEESET Srfene ton,

i%eEgoéogg?%féitérq%pggbge£he picture quality by reducing the

20 disorder of the inclined line-group keytone caused by the two-
way impact error.
Other objects and further features of the present
invention will be apparent from the following detailed
description when read in conjunction with the accompanying

25 drawings.
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96, which is activated by the operating voltage VREG
fromthe regulator 92 to receive the short pul ses from

wotoe/3sse generator 94 and radi ate the short poaliesm®sax23s

the radi o detection signal (RS) through an antenna 97.
The radio transmtter 90 has an power input 9 1
t hrough which the electric9ower is constantly
supplied to the regulator 92 and the pul se generat or
94 so that the regulator 92 and the pul se generator 94
are ready for actlvatln t he ¢l ock 93 and the driver

A EFn DEPERPET + AL PRAWINGZt ecti on out put (Dout)
from the detection ci rCU|t 50. ME\L/onaThe driver 96
i ncl udes aRl@npli¥s & cavsscenstireRhvievhorerahay shgwing
ot her conponents of the radio transmtter 90, while
d kechahseayeperatal B¢ iakdjehereeguliatorpparabust s
i dl e node of providing no operating voltage consune
| ess el ect Fif€. POVES -a AQGEY 9 B¢l Yor i ekplig rbgenaseifportant

the detection out put Dout), the radio transmtter 90

S e ]@?qudqﬁ ug pég,ggémged oper ati ng
%%%e%g;e%?he%}é evic aFu? is noted that
the regul a i es th era val G,
only for thg&Sh r%s I%ergg Fgavgac é ni%r %tira%g[gyg head
t he detecti on out put, t he radi o transmtter 90

stucssee Phtbhe }WWFCBEH%H%??WWe i nredi atel y
after transmtting the radio signal (RS). The radio
signal is F&Geiyets @& arassasbytiera} vekew gior explaining a
recognition of the human presence or the detected
thesisportThelpub S etigeneviatiet @2cosdimnfdppared use
constitute a ultra wi de band transm ssion (UWB)

system a wigel £S8s Gopatypeation teehntdogxkpikdhidgesn

~not use a carrier wave, but rather a train of very

r e fra%hiﬁéygg%%ﬁcg{ der ok EHEdﬁ@@SréHoﬂ@ﬁ%S%PPBQatus,

efore requites only a sma

el ectric pﬁg@prgt éheé%%%%EHngg %%ég%éﬂ %QhEQ@ S Fucture

data. Int esent basi ca

conposed of one- b|t aI |d tif whe r, or

KAt P PEZELER EOF PR ( d Blye i%gm P&fjﬁw t8n1‘§}zzles
a very short transm SSI on t| me. For exanpl e, vvhen t he
fonlive Ll eaind ks t 299 riddks nictant ek rarfl $lectkedkon

signal (RS) per ten seconds, each transmission is

conpl et ed WIGhi A bRea rdilag'ram:tfnd exphnimiey ggdead structure
operating current of 2 mA, consuming only 0.2 mA . In
Rdbingraael est her r Bilite toyams Akt &nd Mo ofl dshecMBight

Systenlcan operate in a | ow energy consunption
magenta ink in addition to the nozzles for yellow ink, magenta
ink, cyan ink and black ink;

FIG. 8 is a diagram for explaining a head structure
having nozzles for red ink in addition to the nozzles of the
head structure shown in FIG. 7;

' FIG. 9 is a diagram for explaining a head structure

having nozzles for dark yellow ink in addition to the nozzles

of the head structure shown in FIG. 7;



node, and therefore reducing the power requirenent of

the sensor system The power supply 100 is configured
Woookayasa vol tage booster 102 which anplifi espe¢h@p2005/022238

vol tage supplied fromthe solar cell 110, and a

capaci tor 104accumnul ating the anplified voltage for

supplying the resulting el-e@+ic power to the signal

processing_circujt, 20, the detection circuit 50, and

the radio Franshi tted sGadrem showii® 2 hemdsgreformula (1)

circuits 20, 50, the radio transmtter 90, and the

thaltt sgeresentera Feneiraténghadetigned to operate at an

aver age consunption current of 5 mA and to require a

nor mal opeFaGi vEL vid taagid agkad\slaowliray rd mihamicaperatmola (2)

voltage of 2V. In this instance, the entire system of

thie seﬁﬁegeﬁeyltgﬁe GRheYFesidg MM 20 MV Provided
that the voltage booster 102 sees no electric

5  conversiongpi@ssyp the sehahy '%héd:fqudzsa 1ES§!rE8rmula (3)

have a power generating cgpa0| y

tWQECQePpﬁggggéd% be %%t ngl%§|$§%qvly with the use of

ouse ing an effective

surface area of 3 ch at an illum nation_ of about 200
lux or norBICThuE 15 Reddadsar MW Gashsairpt fagula (4)
use of snaII-S|zed solar cell, and is therefore

tha5cHBPERSEMED thes PRNEtPAEkageadaItG. 4 il lustrates a
sensor device in accordance with a second enbodi nent
of the preBEAt Itvienti syswbnchlock idientdamalshbeityea control
above enbodi nent except that the controller 120

10 pERBi bOr thé hmipomwrr reeveldihgi Asppenarsst ed at the sol ar
cell 110 for conparison with a predeterm ned power

level . Thepftkeypard 3 ahggdesi anatsy, 1%>in1h§e al ghggence
nunmeral s, and no dupllcate explanation Is repeated. As

sltgﬂgtl? etg}?d gaoWo—kvg&eko]hgrh gjﬂ‘:eer I& n % SiiBe e%}b lhe&DéI

erm ned power Feve & cont
to fix thE%E nDde |sabl the sl eep node,
so as to t'fe 18nfi éag§§T LERS G Enfefal e

detection. Gherwi se, the controller 120 all ows the

SERPFERFR it \iESMIPREIRGr B HitwaaheolRe SiEEprentRy

for energy saving. FIG 5 illustrates a sensor device
15 i n accor danke it Hsaat Hiagrawboni reegptl adhinbeapoEs@nthead

i nvention which is identical to the first enbodi nent

sexaephrd hidr tdlemieasdng 16hé styy-aRar €d1ag abfference;
illum nation sensor nade of a photovoltaic cel

I nthis enmbegs gt ; st Eedﬁggfﬁﬂoﬁéla'e%pqﬁllhlﬁg é@lll another
commonly utilized as the power generating el enent 110.

nkb§Cs DAL LA G3es SRPRRCL B éﬂekwo%sgegsg PUEF Al mce;
an plcated explanati1on I's repea
FIG. 19 is a functional block diagram for
20 explaining a structure of an embodiment of a printer driver
according to the present invention in an embodiment of an
image processing apparatus according to the present invention;
- FIG. 20 is a system block diagram for explaining in

detail a flow of an image processing within the printer

25 driver;
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Al t hough the above enbodi nents illustrate the sensors

for detection of the human notion and for detection of
wda tve6/0d7ksrm nati on | evel , the present inventi orpcanmradod 022238

not be interpreted to be limted to the particul ar

enbodi nents and can enconpass any ot her sensor, such

as a tenperature sensor, viblation sensor or the |ike

whi ch give%IEhe getectuggioutpub when t he sensed
paranet er &xceeds 3° pf SHA%AM FRAVLRE eh ST 6ds
beyond a threshol d range. Likew se, the power ‘

BEHEHR PRG CcPRRERED (Rl 456 18RJ6RENL iRe i tkevinge:
external energy, such as thernmal- or nechani cal energy

into the eFdEtrid pyvierdiagmansshowing wiralasiomsensor

devi ce conprising: a sensor configured to sense a
tepmgsentbiéohsaofl freo\indd iaedebsne-Gt@nRlkedftovnalyi ng

| evel s indicative of condition of the target object; a
signal progessi Py Ld £ Witage@Rl FOYr 8L 1L Y idhY ek@hfie of a
sensor signal to give an anplified electric anal og

SiltRa madxdgisgtion circuit configured to receive said
anplified anal og signal and provide a detection output

(Dout) whe ai g, el ectrj.c anal og signal goes heyond a
pr edet er m gé . d%t1 ect iaor?{ltaﬁfgglhﬁﬂ‘awl o r i B P Frsﬁ‘?t fer
configured tq,.transmt a radi o detection signal (RS)
GAVFREAOREE FHHASH AtdiidcEBROBUR BRI 1M BRF L5 UBpI ¥
configured to provide an electric power to said signa
processi ngFEFr c2d tis gaidd agsavcshoning rawharaatdrsatic of
radio transmtter; and a power generating el enent
thenhemannygiaiomext ernal energy into said electric power

"~ to be accunul ated in said power supply, characterized

in that a EDGESI drerands 2BBOYEESECt BrelGl it @188k8ms for
radio transmtter only in response to said deteéection

Pt RYhingeddt tdinfhgealertsadk 055;1%{9 WrSHat PolCNEr A £

said radio detection signal. wi'rel ess sensor

' in_claiml, wherein said radio
SPENRER, Buoing Thidpe! <Befiflfen rRiGRRe faferdfos
%gﬁeive said electric power from said powersupply and

Pl'Glred to give an operating voltage for a short

time periogléwﬂgs _ , , ,
. is a diagram showing a gradation pattern
obtained by the conventional group-line keytone;

FIG. 28 is a diagram for explaining thé dot
arrangement for a case where a two-way impact error occurs
even though the dot arrangement shown in FIG. 26A should
ideally be obtained;

FIG. 29 is a diagram showing a dither matrix
(threshold value matrix) used in the'present invention;

- FIG. 30 is a diagram for explaining the dot pattern
when a'change is made from a reference pattern B to a

reference pattern C shown in FIG. 22;
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upon receiving said detection output (Dout) fromsaid
detection circuit; a clock configured to be activated

wowrp@msr4gei vi ng sai d operating voltage to propcdaPa05/022238

cl ock signal; a pulse generator configured to
generate, based upon said clock signal, short pulses
identifying the presence ofl2-he detection output; and

a driver canfi ed to he acti ate pan . rece|V|ng te of
sai d oper aﬁ%g 1Sade F8ﬁf’“§a 4998 HE2¥D Fat°
radi ate said short pul ses_as sald radi o detection

egiciindptt fepughl &F téﬁﬁaleselsmér Vil (Ga1S€s ¥hegfRsphree kinds
device as set forth in claiml1, wherein said
afonibrokieesisreardddyurad t o provide a nornal node of
operating said signal processing circuit at a rated

power to obtal Baid £ldebiran S6gnetplAdoting dh mareddetail
anplitude proportional to said rated electric power,

i u@_a?eeﬁgtémcgf QPR AELPIsS&E fhrfd Hidm Br BEASRI Pttern
circuit at a reduced power for obtaining said electric

%%I g¥$ %Cg Aé@gr%ngl Bugngrfportlonal to said
ediced T ectv7 & power, said detection circuit being
configured to have a wake-up threshold which is | ower

than said detection threshold, said controller being
configured to switch said nornal_node to said sleep
Bﬁ%ieM%PEnF@BL§R$R¥£NGwQUﬁgEHEAENYENWEQ r at ed

anpl i tude becones | ower than said detectlon t hr eshol d,

and to keep desdriptsiem widé bat givenief |awosipentseaf an
el ectric signal goes beyond said wake-up threshol d,

iakdies pirdcdes bed i met trid, C pirt nbek ngr tonf glh’eednhgegpxzeces sing
said detection output (Dout) when said electric signa

dpfubrulf [Rhes facmtllrtgu@@paeaﬁubeamdmsaajed¢e>treﬁhgosystem

threshoid in said nornal node. . The wirel ess sensor

or%;in gethé QLdLddr gh%glé%nww el d¥eSaiithgs %BSQBe' s

ray ‘sensor ection of a notion of

'gald target obj ect of generating infrared ray, said

prOV|d|ng sai d sensor signal which varies in
positive or gatlve directions. in reeggnse to th

moti on of EaFatt 8 ASTHPELEn Wity bRtEHG bR foARcgppodiment
having a threshold sel ector which provides a detection
afarige (maga2fodeingabopratipsercposding el @weﬁent
negati ve ones of

invention, by referring to FIGS. 1 through 4. 1In this

embodiment, the present invention is applied to an ink-jet
recording apparatus. FIG. 1 is a cross sectional view
generally showing a mechanical part of the ink-jet recording
apparatus. FIG. 2 is a plan view for explaining an important
pert of the ink-jet recording apparatus. FIG. 3 is a
perspective view for explaining a head structure of the ink-
jet recording apparatus. FIG. 4 is a cross sectional view for
explaihing a transport belt of the ink-jet recording apparatus.

The ink-jet recording apparatus is made up of a



sai d detection threshold, and al so a wake-up range
(B1-B2) defined by upper positive and | ower negative
woon@s/0sf4ssai d wake-up threshol d, said detecti oPCT/iP05/422238

including a conparator unit which receives said
detection range and said wake-up range sel ectively
fromsaid threshol d generatijgy, said conparator unit
generating a first signal (Cout) either when said _
n@ll@cﬁppergt@ﬁdwoqwun%l@h Ltacbddespiiansd® goedmpagoferming
sai d detection range or when said electric signal
pavauR) anfl tloev kikd . t ddpageessbpyindsai d wakeropided on a
range, and ot herw se generating a second signal '
Uoweut sidsabf €entniold eppsebeasi vedyal,d et ecpbilapral éfgeot
in response to said first signal (Cout), and selecting
32 WRK el 4 A0S dihalrReR0ESRLT @ Afid2eCceRd a8l g0BLr) 3
(Cbus), and said detection circult providing said
det ection put .qnl n j ol fir Sj

5 CEbih) SEAcBE P ot sRBSE BEBLTE SPLLdLos Thenbdpet o
devi_ce a% set forth in claan14, mnfrei sai d dgtgction
sUpPddee FREMUHRS RaPSTuSHEPL¥r bYa¥et CorfiegaPegtes by @
generate sai d detection output (Dout) when receiving
tFANGPPIE sSHeEhRnkdm fF-omISgi dmegapEeatiold Mt 4t rgrords an
i nput of said output provider, said input being
igagee ohetihe opaperei 3 ehedi dsf transpoxred Hyr Gives irensport
conmparator unit through a switch which is controlled
n¢haai 8mChNt £10d | €fe tpapelroSeisntyerdnfitesperiseted satd a
first signal. 6. The wirel ess sensor device as set

10 JydhelBee! 8b4y 6 Mhar aisnpsai dasenid o |8kel SrCeRBeRs 4
to nonitor a level of said electric power accunul ated
[ Ld.p upply and to keep said normal node and

K E?a%kgss§¥§§sféep nove while said electric power is

hi gher tha edet erm_ned power, l.evel . 7. The .
i rol ess oBrQBFLEETE do 18cRoFBrRHbI ™ FOYAFE with respect
wherein said sensor is provided for sensing an .
49 [thei RalnoRPPRXAIUSIRPAYs Ldefi Herl WKk d §ihee6esALad c
cell which converts light into electrical energy, said
gupeirevokt ai Bherldardysiogdefiiné ndupkéxtl yeewadigeneadténgthe
el ement for accunulating the electric
15 image is recorded on one side (or front surface) of the paper

3, the paper is transported in a reverse direction by thé
transport mechanism 5 and supplied into the duplex unit 7
which turns over the paper 3 so that the recording can be made
on the other side (or back surface) of the paper 3. The paper
20 3 is then supplied again to the transport mechanism 5, and
after the image is recorded on the other side (or back
surface) of the paper 3 by the image forming part 2, the paper
3 is finally ejected onto the paper eject tray 6.
The image forming part 2 includes a carriage 13

25 that is slidably supported by guide shafts 11 and 12 and is



power into said power supply.DESCRI PTI ON | MAGE

PROCESSI NG METHOD, PRI NTER DRI VER, | MAGE PROCESSI NG
WOARBRHO3AIIS, | MAGE FORM NG APPARATUS AND | MACE HeQRIW005/022238

SYSTEM TECHNI CAL FI ELD The present invention generally

relates to i mage processing nethods, printer drivers,
i mage processing apparatuséd- i nage form ng

apparatuses and i mage formng. s ens, and_nore.

MEHEe | I BT SRR AL Ol T TRl TR e B e T g O
driver, an inage processing apparatus, an inmage

ther FraRSRPPariTestang ah Phagelssr si Ry QyBethh TFR Dater
suited for carrying out an ink-jet recording. _
(BACKERGUND ART rAcordage feadi Iy isppevatadesnstlet @arriage
printers, facsimle apparatuses, copying apparatuses

18nd eRaPAStd LIy hewbt 14 unctdamed mypar plusasitmwehgink-jet
the functions of the printer, facsim|le apparatus and

5 h%geg'gg%?ppﬁﬁaﬁ%§:aheei@kafébﬁéEtﬁﬁéi®ahbeﬁngng-pﬁﬁrality of

recordihg apparatuses which use an inkjet recording

nﬁggggs ;ﬂr?]!in exanpl e INenbnksk €44 %g%ln RY2PRA! ah&¥Sshown in

i mage formation on a recor g~ medi um by

ejecting_ink fromthe ink:.jet. recordi,ng_h ng Oy
EFéco?din@nr&ﬂﬁLﬁﬁrtfﬁggFeigr§?+ﬁprﬁﬁﬁgﬁ% ﬁagg eQ%Eb%§f%he
OHP filmor any suitable recording sheet onto which
rERO ARG agab AbAINGr 68EaFRED] MOV ISR R0 kPP EFREiRZe 13-
various kinds of recording and printing of characters,
A sabpesankd{mot pirotogr aplisbe pProsidad dm PARCEepf the ink
recordi ng apparatus, increasing the resolution is one

10 celereagel 05, i a1ed dasithdst bespj cthe elrgudlriony aohaihetank (not
image that is formed on the recording medium A pitch

Sown9zzkesu9b1 idie vrepedsis bem. that ejects the ink
may be reduced in order to obtain a high resol ution.

HOWeVer,  pne four independent ink-jet heads 14y, 14m, 14g

and 14k which form the recording head 14 respectively eject
yellow (Y), magenta (M), cyan (C) and black (K) ink drops, as

15 shown in FIGS. 2 and 3, for example. Of course, the recording
head 14 may be formed by one or a plurality of independent
ink-jet heads, as long as one or a plurality of rows of
nozzles are provided for ejecting the ink of each of the
different colors. The number of colors used and the order in

20 which the four ink-jet heads 14y, 14m, l4c and 14k are
arranged are not limited to those shown for this embodiment.

Each ink-jet head forming the recording head 14 may

be provided with an energy generating means (or pressure
generating means) for ejecting the ink, such as a

25 piezoelectric actuator using a piezoelectric element or the
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since there is a physical limt to reducing the nozzle
pitch, the so-called interlace scanning is carried out

WOsW0@EES7430 obtain a resolution that is an i nt e@ET/JP2005/022238

mul ti ple of the nozzle pitch, with the sub scanni ng
(or recording sheet feeding) accuracy and the inpact
dot dianeter permtting. |Atbeasing the operation
g eed (gélrec rding ggee . of the . ink-jet recording

Sar &t (SST8angrhert iAnatdlldrAt 2 pelgreschange caused
i ncreasing the picture quality. Particularly in the
Rase Gflmybodding gEakhe yigkk iusdge Ror ed et sppematals i n
whi ch the recordi ng head scans in a main scanning
chretsiom sidmehe secoral rg heheehgi sefbstdr), a SWape memory
scanning direction, it is possible to achieve a
AED Gidtgatpeedhibabti BiARPEOXERBLELY pHWsd idRAgNabnd an
of a one-way recording, by carrying out a twoway
p : o b di . L di . o
Cpasrdoracer phosiseatiarat nspan i lch 8 361Se
path (or d - pat nd_a return path (or, up-pat
h ) of the%rec ?%?ﬁgﬁﬁg%&§§%§ﬁpFﬁ ?H%pﬁﬁfﬁm%%éhﬁ?nﬁeParated

dirﬁytion.gut when t he E@S;mai recording is carried
Bt PV OCPPs Vi RPRFT SR pPeteFy (Pt te Gudpgcroller)
ﬁﬁsitions of the ink drops on the recording nedi um

AR ERBAFBEIRR dPathdnost ghawpht hsThyf sdpanagedr dhpgr 3 is
head, and a slight error occurs between the inpact
pwpiltiiedndnef de hehe¢ mhaidr eppacattbebody dr,diteg tieditahsport
between the forward and return paths of the recording
eedcdniBar 5t hi s reason, when an attenpt is nade to
si mul t aneously achi eve a hi gh-speed operation (or

high'3peedTﬁéc@fﬁﬂéﬁﬂrﬁaﬁgcﬁahﬁgﬁ_Qifﬁéﬂdﬁé%“%lEEXnQ%or%

si mul taneously carrying out the interlace scanning an

v ing. . i . _
Ao 19! 25014 18! FRREL S0 90 SHbRlje via ena
s a "two-way ] nmpact error")

error will be ffer ed to :
Faka t ﬁSPBrlL%tﬁ?j; eq%a’ﬁ ﬂ‘\FWGFaﬁt PHORtRT gyrhacy 23a’and
guides the paper 3 that is supplied from the duplex unit 7
along a guide surface 23b, a transport roller 24 for
transporting the paper 3, a pressing roller 25 -for pressing
the—paper 3 against the transport roller 24, a guide member 26
for guiding the paper 3 towards the transport roller 24, a
guide member 27 for guiding the paper 3 that is returned at
the time of the duplex recording to the duplex unit 7, and a
pushing roller 28 for pushing against the paper 3 that is
transported from the transport roller 24.

' The transport mechanism 5 further includes a
transpért belt 33 that is provided between a driving roller 31

and a following roller (or tension roller) 32 and transports
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result. Japanese Lai d-Open Patent Applications No.

11- 48587 and No. 2004-288627 propose preventing the
wQptooé/es7esqual ity from becom ng deteriorated byde2005/022238

above two-way inpact error, by providing a pattern

that can easily correct the inpact positions before a

user uses the recordi ng appagatus, and enabling the

ser to carr ut a correction operation based on this

R BT A YhSARCBEINEA A ANPabBRET ABpFiaatIoGveRD. the

2004- 9333 proposes another nethod that records the

¥Ry diingnhgagr Lérang the thirenspowtrdepatIB ofa tdhengang roller

scan, and filling the dots in the return path for

3t dtet icharbéngl shanoemispoytt be30Y®B, nrquiefe tded ler 35

-recording density of the dots. .Furthernore, a Japanese

é@iM&ﬁgPah@n&hfﬁ&ﬂg:&tdlqearl\lu 2804 185 M3 ORBECElaten

a gradation reproduci ng nethod which carries out a

pltd, 0ne tPLAGES S f‘?% r@uginl%gl *E Bort¥%d18P 3%0';4%' Y

t he gradatlon | ev i'ncl 1 ned %lne group key
et.recardi.n aratus radati

R S g R o 8“{’%‘&? Rataof d3FaBiggsneans
&Hﬁ'%ﬁ? nydlu smal| and nil) sel ectively ejecting

WY hFRE RIFRIEISG Fhﬁkta%ﬁp%tzé%‘altnéﬁe%y TPEPEENg the
i nk drop, nmediumink drop and small ink drop. But in
¥k $haksas adeersd e thie tmansperivdyeltniot aocr she like.
becones different depending on the ink drop sizes. For

Eexampleplef the cbzoridigngeheadmapabe efcentesi blyeai bkeaning
uses a piezoelectric element, the kinetic energy of

#d18 eirnkhdt 0ps hide Aff o @oirsthanaetéeal nk drop receives
during flight and a driving signal waveformapplied to

the pi ezoekget £+l EMHe1£038) 86t rdfed MY EORndless belt

respectively
that is provided between the driving roller 31 and the

following roller 32, and circulates in a direction (or paper
transport direction) indicated by an arrow in FIG. 1.

The tfansport belt 33 may have a single-layer
structure or multi-layer structure. FIG. 4 shows a case where
the transport belt 33 has a multi-layer structure made up of
two layers, namely, a first layer (or surface layer) 33a and a
second layer (or back layer) 33b. However, the transport belt
33 may have a multi-layer strﬁcture made up of three or more
layers. For example, the first layer (or surface layer) 33a
is made of a pure resin material which has not been subjected
to a resistance control and has a thickness on the order of
approximately 40 pm, such as pure ETFE material, and the

second layer (or intermediate resistance layer, ground layer)



differ depending on the ink drop size. As a result,
the anmount of inpact position error of the ink drop

wWo b@b/0s=sej ected fromthe recordi ng head diff ePeT/JP2005/022238
depending on the ink drop size. Mreover, if the
nozzl e dianeters are nmade different in order to eject
the ink with the differentqmnk drop sizes, the anount
of inmpact position error of the ink drop that is
3gbedsenade ovd tihe se@er dehgrhahdrs shel faratf éayedby3a Haut
precision with which the recording head is nmade. In
whtiklr hasritksen vihar) ecaledy it bga onés 1 steartoso-coay roécos ilhgngecarbon .
by selectively ejecting the ink with the different ink

drop sizesThé tcHargfy eeRL¥rdid i€ WArdnyedAcedr akety make
mat ch the inpact positions of the ink drops for al

doi 2 8E 0p; Sk Z@Eee FrlR iagsfswa dcséﬂecrh% kS afshbbPEthd B 33

suppreSS|ng picture quality eterloratlo caused

if th
s o Eab i R Bl L P o
.o 11- 48587 and No. 2004-188627 are enpl oyed.
bﬁé&o?’ar ngﬁ\yhl%éﬁ’]&é‘ﬁl@r H?Vh@gt%é’ﬁ%?é&@ra‘&f‘ﬁd PRktern is

hal ft one process nust be carried out under the
apradeddtei ore tehmraing radlany34 niee sehigh Wplrage cgircuit
but this precondition was not take into consideration

(o hhghcoolierde crralrcept hotdssh&@mithe ot her hand,

al t hough t he Japanese Lai d- Open Patent Application No.

2004- 9333 prefpesesejeciuirbabke dRtiWAdvadedhenpai @dbwedt ream
vi ew of suppressing the picture quality deterioration

10 's%gss@ PB{et&eaﬁé%xWa}ﬁebHBﬁ%meﬁ or,THehgagesss?,feﬁa@dl@y
the small ink drops wll be arranged inearly al ong

f
ehg’rgrgggas‘?*‘?n“c UL 9t regﬁ’ B Hhad: a?%“%g E’%ﬁ;?o?é (§ected
| k d 50% f
RPL RS Fieek byoks 3%%%33@ W@&nga 2EEnSL Lok 3.

the sub scanni ng L
In the ink-jet recording apparatus having the

structure describéd above, the transport belt 33 which

15 circulates in the direction of the arrow in FIG. 1 is charged
to a positive polérity by making contact with the charging
roller 34 that is applied with a voltage (AC bias voltage)
having a high potential. In this case, the polarity of the
voltage applied to the charging roller 34 is switched at

20 predetermined time intervals, so that the transport belt 33 is
charged with a polarity that is alternatively switched between
positive and negative polarities at a predetermined charging
pitch.

When the paper 3 is supplied onto the transport

25 belt 33 that has been charged to the high potential, the
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direction and inconsistencies in the ink ejection of
the nozzles, and another problemis introduced in that

wo03dixigi s easily generated. The dither proeesgrbmser23s

on the inclined |ine-group keytone as proposed in the
Japanese Lai d-Qpen Patent Application No. 2004-166163
wi Il not easily generate th&8bandi ng. However, another
oblemds. introduced in that a disorder of the
PRERIS O RrRebgPot: cgmains s PgURETATR canend a charge
two-way i npact error occurs . DISCLOSURE OF THE _
W?KKBQHQJHOPPIF§YaQERﬁﬁ&%ﬁ tobjteet er thR fransgert belt 33 is
invention to provide an inmage processing nethod,
prduneg oty ither surfaere Qf ddes papgrappin atarg,adtnagéh the
form ng apparatus and i mage form ng system in which
trengpoott] @B tda3criAech aleewa tar eheuphiegsesh tAe@i@nsport
speci fic object of the present invention is to provide
Bt MY QnRr @R8SShAEdTBlliRfbedPbhNERE St #&le JFTREE paper 3
processi ng apparatus, image formng apparatus and

4G SR04, 21512713003 8 50! BEGISAE BLBLAGS paer 2

line-group, keyto caysed t t Wo-way i npa ror

S TR P bR e SRR b BB Eahian Bt S0 Hence,
‘ﬁ%%Vide an i mage processing nethod for processing .

e T@a Rt BRBECIRATUCT PenPRREG S fFHGRE t8Fh&FabYsbeing
that is capable of making a two-way recording to. form

st anedge aégeaeﬁ e ridien g naegipertbhe tecdi dithgrelyaforming a
forward path and a return path of ascan by an ink-jet
hiegdidifigtheadfaconpt itdienpapehaBf bonehe tpr=oceestt balt 33.
i's based on an inclined |ine-group keytone and

mai ntai ns kYt oAgnSEUHd Mk 33whereiTatdle hakbh@nehe paper
process includes a dither process in which the :

3NGdede! LBELAOND M 90°33PRERYSH An T3HRUS IS &n image
g in the forwar
signal while the carriage 13 moves ana scans in one direction
(or down-path) to make a one-way recording or in two
directions (or down-path and up-path) to make a two-way
recording. Hence, as shown in FIG. 5, ink drops 14i are
ejected (or sprayed) from the recording head 14 and form dots
Di on the stationary paper 3. After forming the dots Di -
amounting to 1 line, the paper 3 is transported by a
p;edetermined amount, and the next line is then recorded on
the paper 3. The recording operation ends in response to a
recording end signal or a signal indicating that a rear end
(or trailing end) of a reéording region on the paper 3 is

reached. A lower portion of FIG. 5 indicates, on an enlarged

scale, a part that is surrounded by a two-dot chain line in an



path is made. According to the inmage processing nethod
of the present invention, it is possible to inprove
W0 b@epsmsure quality by reducing the disorder pET/HPRO05/022238
inclined |ine-group keytone caused by the two-way
i npact error. A further object of the present
invention is to provide a-pgrg-nter driver for causing a
conmputer 'to execute a hal ftone process according to
upperabovelemeeie Ficéssi ng nethod, to output the image
data to the image form ng apparatus. According to the
printer drTherpager % hpvéagnthe niteage arecortedsthereon in
possible to inprove the picture quality by reducing
thieagbser descPfbddénanneli N8dedéde=diRitd kB¥t pApe £ adHpast
by the two-way inpact error. Another object of the
nt,., i [ n i mage processing
t%g;?é\?xf%?%%r%& e@f{cﬁ ?Egyg g%/sg' printer driver, to

carry out hal fton rrocess with respect to the data

Lo be out plP T6-1 FEBREIETF or ih g HD Pt G5 ST AG  dhmpatys
to the inage grocessing aggaratus 8%>the present. =
UskFe PP oReCPEdIng 5588 Ble Rt | MRDVEYhEOPPEEyr Ehat 1s, the
qual ity by reducing the disorder of the inclined .
inknaegr bepdkeldond 4Faudéda Bydt bk + welawgyeraphe recording
error.Still another object of the present invention is

headpiévidenan limiged donthg dppakat usacdapablietofe. For
maki ng a two-way recording to forman i mage on a

ekaapl 8| Nghaetkcdpding Beatdlfgnay HaveoaWa-dopathheadl a
return path of a scan by an ink-jet recordi ng head,

10 seQMRELSENGhSwR Al (Faite BN BEeFSoPATd ﬁi?!&flioguhsgdt;gtﬁgéid’re

out a hal ftone process that is based on an incline

HEUE 9 OBP Key L8NS andeBLALal NS e A0e Coki L Weder 1n

erein e hal Tt one process par s a di

PR RN (R X R, e .

e ot Infeed %o Ghose SRown in FIGS. 6 through 9. |
FIG. 6 is a diagram for explaining a head structure

15 having nozzles for red (R) ink and blue (B) ink in addition to
the nozzles for the yellow (Y) ink, magenta (M) ink, cyan (C)
ink and black (K) ink. In other words, the recording head 14
shown in FIG. 6 includes ink-jet heads 14r and 14b for
respectively ‘ejecting the red (R) ink and the blue (B) ink, in

20 addition to the ink-jet heads 14y, 14m, 14c and 14k for
respectively ejecting the yellow (Y), magenta (M), cyan (C)
and black (K) ink. Of course, the recording head 14 may be
formed by'one or a plurality of independent ink-jet heads, as

long as one or a plurality of rows of nozzles are provided for

25 ejecting the ink of each of the different colors, and the same
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the forward path is made. According to the inmage
form ng apparatus of the present invention, it is

WOopRos@sdkse to i nprove the picture quality by redacippgs/022238

the disorder of the inclined |line-group keytone caused
by the two-way inpact error. A further object of the
present invention is to pro¥Pde an i mage form ng

I.Si he ;above .i mage processi ng apparat us
g%g&§ﬁga§£§%%7#ﬁ%gée?%r%ﬁ?ﬁfEﬁﬁ? rggﬁgp Wbt ng tterough 9.
the i mage f rnigg_syst m of the present invention, it
i s possi bl o i’ mpPodedt P dr 8xghaining by heatliGtmgcture
the disorder of the inclined |ine-group keytone caused
PyViHe NORGASY TRPatiglet reyan GiEer iokj eud snewwl durfidred ight
features of the present inventi-on will be apparent
haganttche(IM| lioki ig detiatied desthd pidaneshedr gadlbh (Y) ink,
conjunction with the acconpanyi ng draw ngs. BRI EF

hERCRIPTIMPNL Ok, TERRaWROY NG Bh@ blakR 8&KFLTQ9S. In other

sectional view generally show ng a nmechanical part o

whrddIKtHellrek | r : is.a plan view .
for explginfngggﬁg?g%g%?g%tgggﬁ? g#c%ﬁ%.iﬁkﬁrg%%@s LRK-jet
rspective view for

[ a s FIG 3 is a. pe \

Iéxplaﬁﬁﬁ%gggahgg%Hs ?{uﬁ%ﬁggcgﬁvFﬁg PHRET B9 GortdPRy cyan

ah§%53'dFLG. 4.is a cross sectional view for

| aiti AGYa PP ahiPer asEntaof Lihelnhk -freraddiddeni fg the
apparatus; FIG 5 is a perspective view for expl.aining
HH)edgberge ity obatlidonastl LAk fok-jetpewtdordyngjecting
apparatus; FIG 6 is a diagramfor explaining a head
gt wetldow (¥Vi mpgera ed)f,ocyrsd (Chkarahdbllake (Kpkihg.
addition to nozzles for yellow ink, magenta ink, cyan
ink and bl atk.i®kis A Qiagrias @odi agsBimdioly eXBleabNsPBucture
a head structure
having nozzles for red (R) ink in addition to the nozzles of

the head structure shown in FIG. 7. ‘In other words, the
recording head 14 shown in FIG. 8 includes an ink-jet head 14r
for ejecting the red (R) ink, in addition to the ink-jet heads
14y, 14m, 1l4c, 14k, 14lc apd 141m for respectively ejecting
the yellow (Y), magenta (M), cyan (C), black (K), light cyan
(LC) and light magenta (ILM) ink.

FIG. 9 is a diagram for explaining a head structure
having nozzles for dark yellow (DY) ink in addition to the
nozzles of the head structure shown in FIG. 7. 1In other words,
the recording head 14 shown in FIG. 9 includes an ink-jet head
14r for ejecting the dark yellow (DY) ink, in addition to the

ink-jet heads 14y, 14m, 14c, 14k, 14lc and 141m for

respectively ejecting the yellow (Y), magenta (M), cyan (C),
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havi ng nozzles for light cyan ink and nozzles for
i ght magenta ink in addition to the nozzles for

woyeddsms7nk, magenta i nk, cyan ink and bl ack ipok/grE0&022238

8 is a diagramfor explaining a head structure having
nozzles for red ink in addition to the nozzles of the
head structure shown in Fl &17 ; FIG 9 is a diagram

[ uct Vi nozzl es for
EoBeRXOAR! e IR (BET VAT DOV LG noZ7les, O
structure gﬂeg%/yhnln FIG ,7 ;FIG, 10 is a diagram
showi ng a i'c &l dleéFﬁﬁPﬁl?’i)mtlhlatber gpvesepfsthe ink that

genetratln agent; FIG 11 is a diagram show ng a
RBNPR S ﬂﬁuﬁae(zpkrmgt regarskiagt eppheapeset rati ng
agent; FIG 12 is a diagram show ng a chem cal formula

(3) that rd&heepdgimenthe plemetist ithg agebkinglfatdSidls for
a di agram showi ng a chem cal forrmula (4) that

thprasentsed Ha phseinrtidy RGIHGink! gp?&f'atés % %Y HotM

bl ock di agram showi ng a control part of the ink-jet

LefDEdH "t pRRRAALYSr FMGRrilad gnatﬂgagfggéégl%%ventlon, and

expl ai ning a head structure an

f hy: FILG 16 is di agram for
E“';% SRS SR Bt ] A7, I8 L
way ol or difference; FIG 17 is a diagramfor
exﬁrﬁlnlné ﬁﬁg?ﬂﬁ? headt St COUFEST BPS 21 et iuse ehmixture
color difference; FIG 18 is a diagramfor
%gﬁ% A4 1SYi P Bhedha! rwesd sieuentse for

eI|n1nat|ng the two-way color difference; FIG 19 is a

f unct i onal Osbaskc dpbgmemhs dhaexphgi bé Nngsed Sirfdleider @ zef

an enbodi nent of a printer driver according to the
Iprgzeatts, | pheal ooyan inapigmeads Meaht9fadiinone pigments,
quinacridon-pigmehts, dioxazine pigments, indigo pigments,
thioindigo pigments, perylene pigmenfs, isoindrinone pigments,
aniline black pigments, azo metine pigments, Rhodamine B lake
pigments, carbon black pigments and the like.

Inorganic pigments that may be used include iron
oxide pigments, titanium oxide pigments, calcium carbonate
pigments, barium sulfate pigments, aluminum hydroxide pigments,
barium yellow pigments, iron blue pigments, cadmium red
pigments, chrome yellow pigments, metal powder pigments and
the like.

The grain diameter of the pigment is preferably in
a. range of 0.01 to 0.30 pum. If the grain diameter of the

pigment is 0.0l pm or less, the grain diameter approaches that

of the dye, and the light resistance and the feathering
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i mage processing apparatus according to the present
invention; FIG 20 is a system bl ock diagram for

woexopd/ed7esng i n detail a flow of an inmage procex3iIrgo0s/022238

within the printer driver;FIG 21 is a diagram show ng
an exanple of a mninmumunit pattern of an inclined
i ne-group keytone; FIG 222ps a di agram show ng

radation representatjons of the ing¢lined |ine-group
‘g%‘i/‘?%’noe’iaqﬁ-a &Qsa LR agrlaktfo0Taxpl di delearpt the
exanple of a dither mask size; FIG 24 is a diagram
BHIW Hy Idh Je2AnPleobf Ireaisrive liogaaNg dp £ hdre matazles and
(threshold value matrix) ; FIG 25 is a diagram
shoyding @fchheatibtéstwithoin tthe hokanevi sé@rdirgG3pparatus
26A and 26B respectively are di.agranms for explaining

detug tangeewehs af stwadld ank-geadapboari@yel s bet ween
patterns havi ng enphasi zed inclined |ine-group

keytone; Fhifge 2Z4rbénatha9"ARIROWPILRe 3 In'iéﬂ%ment ink

pattern obtained by the conventional group-

tane, Iélung2§i [,.aqram f xpl.ai.ni ng the.dot
ar? angzjr%’nt or A T?:'%lezeﬂ{v]:\lné}erc% éne{e &Bsmgir/a’?}??pacg{ian&ellopethw’
oc ursgfﬁveg thgugh t he, dot arrangepent shown .in FIG

RAFORT AL e BRT P B T REGLINFREMSRT Ofa 1 &gr 4fh mr, a
showi ng a dither matrix (threshold value matri x) uszed
FREGHE rrusépre| v thbEherPET Bothed o f| Hyitam306r m*/g, a
explaining the dot pattern when a change is nmade from
RBR efidr @bserphiorrot BQ doa 156f mléheeg pa twrlatClehounter of -
in FIG 22;FIG 31 is a diagramfor explaining a usage
0&t ecofl0éachndoa fiorvalde gifadatbon. | emel sxfa@pla, CRE€2300,
wher e three kinds
No.900, MCF-88, No.33, No.40, No.45, No.52, MA7, MA8, MA100
and No.2200B manufactured by Mitsubishi Chemicals, Raven 700,
Raven 5750, Raven 5250, Raven 5000, Raven 3500 and Raven 1255
manufactured by Columbia, Regal 1400R, Regal 330R, Regal 660R,
Mogul L, Monarch 700, Monarch 800, Monarch 880, Monarch 900,
Monarch 1000, Monarch 1100, Monarch 1300 and Monarch 1400
manufactured by Cabot, carbon black FWl, carbon black EW2,
carbon black FW2V, carbon black FW18, carbon black FW200,
carbon black S150, carbon black S160, carbon black S170,
printex 35, printex U, printex V, printex 140U, printex 140v,
special black 6, special black 5, special black 4A and special
black 4 manufactured by Degussa, and the like may be used as
the carbon black, but the carbon black that may be used is of

course'not limited to such.

Particular examples of the color pigments that may



of dot sizes are used; and FIG 32 is a diagramfor
explaining in nore detail the usage rate of each dot
wo ovosmeTsi ons froma blank pattern to the ref ePener005/022238

pattern Cin FIG 27. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON A description will be given of enbodi nents

of an image processing netdggk printer driver, the

i mage processi ng apparatus, image form ng apparatus
kﬁh&%?ﬂaéﬁchéﬁfaﬁa§§§ﬂ€Wﬁﬁacording to the present
invention, by referring to the drawings . First, a

descri pti oRrgaMic Halgpiepgs dhchnde nberlipiamendss,t he

i mage form ng apparatus according to the present
anpheratyenindypigferts, ngntbr&tGhorde thirgueght s4  qulinatéhidon
enbodi nent, the present invention is applied to an
pikitenel, r @Cox£k e FRAeatys. ifdigo pignehts! 088ioindigo
sectional view generally showi ng a mechanical part o

: hoek- | r 4 ar .5l ' n yie

o hSpeltly oLy 6 4 Mhentln! SUBa TR pghel ) e

I r di. aratus, FIG 3 1is pe ctive yi for,
bé)%%?agégﬁa aé)‘ne‘g%p MRS gglfen? Re Fﬁ@?ﬁl@%c%rﬁq% pigments,
ap araﬁrs.kFlﬁi 4 is a cross sectiaonal view for
CERBPAI R AGK PATUENGSo ARG ERE BFE] he IAEIABECr BEGRERbY
.apparatus, The ink-jet recording apparatus is made up
igrlufgi hrapparidaPiosepts, vl tdniuloxdde phemenhs ancalcium
image formng part 2 and the |ike. A paper supply tray
carbenptevptmbrdrs,abeowen sulitatsf gikgnenmisn appaimbns

body 1 , and a plurality of recording nedia

10 hiHeoridafptimearitml Warafer ked169 psgheRes) Br&dbRR pigments,

stacked on this paper supply tray 4 . The paper 3 :
cauPlh efed NOPridhe sDABREoRE PRL 11 il M otheh$ st rﬂ@§§’f;¢<§§bzer

by a transport nechanism5 " The image formng p

pgﬁﬁgﬁgg §HHHHRQ§1%%.the paper 3 that is transported by
t he :

t Fransport

Depending on the color, thé color pigments may
include the following.

15 Examples of the yellow pigments that may be used
for the yellow ink include C.I. pigment yellow 1, C.I. pigment
yellow 2, C.I. pigment yellow 3, C.I. pigment yellow 12, C.I.
pigment yellow 13, C.I. pigment yellow 14, C.I. pigment yellow
16, C.I. pigment yellow 17, C.I. pigment yellow 73, C.I.

20 pigment yellow 74, C.I. pigment yellow 75, C.I. pigment yellow
83, C.I. pigment yellow 93, C.I. pigment yellow 95, C.TI.
pigment yellow 97, C.I. pigment yellow 98, C.I. pigment yellow
114, C.I. pigment yellow 128, C.I. pigment yellow 129, C.I.
pigmenf yellow 151, C.I. pigment yellow 154 and the like, but

25 the yellow pigment that may be used is of course not limited
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mechanism5 , and the paper 3 is thereafter ejected
onto a paper eject tray 6 that is provided on a side

woofood/bss43Tai N apparatus body 1 . A dupl ex unit PCTVE2005/022238

det achably provided with respect to the nmai n apparat us
body 1 of the ink-jet recording apparatus. Wen
carrying out a duplex recorzing, after the image is
recorded on one side (or front surface) of the paper 3
Lo (€ Maper is transported in a reverse direction by
the transport mechanism5 and supplied into the dupl ex
unit 7 whi Exampias ol erhe mageaper Pigment hathdthenay be used
recordi ng can be made on the other side (or back
Bur ftheenagbntheipkpircidide The Ipapegmént srédhed) suppli pdgment
again to the transport nechanism5 , and after the
1d@BOE s Mecphigashonddia ot ker 1si geghdic back surkase)c. 1.
of the paper 3 by the image formng part 2 , the paper
P A l ygej ed-ont o t: p ejec ray. 6.
Fi?ir%%en E¥3 % %S Sgﬂ gc‘i b Eggg‘eggcg‘%‘?i %’Se&f‘i e 5 sgb&ment
| dahl.y supported b uid haf.ts. 11 and 12 and
:ﬁg%ggé ’i%‘aE' ng%ﬁh%Fﬁb?&?re tibh RHEET red’123, c. 1.
Eggr endical?r to_the transport direction of the paper
93{/)6“5 F&An188an® mot oPigASPtsRBdN} 84, £ 1 dooldiomgnherad 202

14 is nounted on the carriage 13. The recordi ng head

| apd ither diked Byt athe magienty pigment fhat meaddelaged is of

14m 14c and 14k respectively having a plurality of
gmzsieesot4hinibed it cluchhe i nk drops are ejected, as
shown in FIG 3 . An ink cartridge 15 which supplies:

the ink toEkheplesasdithe kead pdghentetathaklay be used for
provided on the carriage 13. A sub tank (not Shown)

tHRY cREnPEAK dech ide Rl age pfighbs: Imtusartd dge é§ A p1ue
h mﬂ? 'S

in this case, the ink froma nain tank (not sho .
Suesl ecolonbde s Ak Toeglghtnd ndpendent Lol
ST%%%n%4b£Sgpf§}§3¢ﬁéK %Legggment blﬁe 16, C. I. pigment blue
22, C. I. pigment blue 60, C. I. vat blue 4, C. I. vat blue 60
and the like, but the cyan pigment that may be used is of
course not limited to such.

Furthermore, the pigmeﬁt included in the ink used
may be a newly produced pigment.

The pigments described above are formed into the
ink for the ink-jet recording by being dispersed within a
water medium by use of a polymer dispersing agent or a surface
active agent. The dispersing agent for dispersing the organic
pigment powder may be a normal water solublé dispersing agent
or a wéter soluble surface active agent.

Particular examples of the water soluble resin
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yellow (Y) , magenta (M , cyan (C and black (K) ink
drops, as shown in FIGS. 2 and 3 , for exanple. O

W@ 06887451 he recordi ng head 14 may be fornmed bpCcDmER0687022238

a plurality of independent ink- jet heads, as |ong as

one or a plurality of rows of nozzles are provided for
ejecting the ink of each efost-he different colors. The
nunber of colors used and the order in which the four
inglupet SheERRe 1 ALYTERR deBEvahtveaxsk Varylapprrhgbalene

not limted to those shown for this enbodi nent. Each
demkvpeivasack Yiphdatig theohetoeslien dfead B4etrhylbore
provided with an energy generating neans (or pressure
waeaenabtsg dRastid ecig) endli fige tiekd,nblosUCBopsSl@mers made
pi ezoel ectric actuator using a.piezoelectric el enent

q?'okhgk'féas@'&ﬁﬁ&ﬂﬁh@%@tH@ﬁéﬁefﬁ”é@lé@ﬂé& 2e8maa PHASH

hange caused by a filmboiling of the ink using an

con%% hefffainrga (ersign %P@?ﬂ! asei%hrdagﬁg?%@g%nqnalem

YESIS rrermry a actuato utrTizes

taI i ¢ phas d | ect t at t
et pfo PCH SRAGRELFRE. ( of e TFhe i per CABgRLe rrid

J;gper supply tray 4 is separated one by one by a paper
BERyivest efunaiics éfildi pedl Bam3aptq @rf«)ldziieaﬁaaslvesr
separation pad (not shown) . The separated paper 3 is
rsmpphi edpohgneiss tdfe smehnoappaabtauobheieht | to the
transport nechanism5 . The transport nechanism5

I ncl udes aThé anspr tscjubde pasin Atay dve g dilkglihe soluble
paper 3 that is supplied via the paper supply roller

rekiHPYBE S &l QMG O Wi 881 5 UE f dgee 2 3re AR gﬁ@v@ﬁg HNease
paper 3 that is supplied fromthe duplex unit al ong

qas%8i98d38ﬁé§£ﬁ123ﬂmeﬂ %B@n§£%gf géﬁdﬂy' %%s&ﬂrgs?d for the

ransportirng ft pressing fol e 2

B BRod remoaT 2 P aro U Hs he bl o Bk Bl %ﬁboor it

transport roller 24, a
is possible to make the viscosity (or coefficient of

viscosity) of the dispersant solution low and also facilitate
the dispersion. Hence, it is preferable to use such a water
soluble resin for the ink-jet recording.

The simultaneous use of a polymer dispersing agent
and a self-dispersion type pigment is a preferable combination
in that a suitable dot diameter can be obtained. Although the
mechanism is not perfectly clear, it may be regarded that the
suitable dot diameter is obtained for the following reasons.

By including the polymer dispersing agent in the |
ink, the permeability of the ink with respect to recording
medium, such as the paper 3, can be suppressed. On the other

hand, by including the polymer dispersing agent in the ink,



gui de nmenber 27 for guiding the paper 3 that is
returned at the tine of the duplex recording to the
wodeploexsunit 7 , and a pushing roller 28 for poshPIgs/022238
agai nst the paper 3 that is transported fromthe
transport roller 24. The transport nechanismb5 further
i ncludes a transport belt 3%that is provided between
drj vi : d foolil owihg. rolJ er r si gn
thef UshaLLSh o AN Rl PSSl KorbERnI 80
t he paper, 3 fl at. bet n .the recording head 14 and the
SYBRTGEGREr BN S SPInAHGPREION| BYPS PN SPY ARFead
the transport belt 33, a guide roller 35 confronting,
meotddar dnnghe ol atradq digeghige - nefiderthese gleasens, it may
pl ate, not shown) for guiding the transport belt 33 at
ke pegeirdedcbhét ortié mptt e ifougedfloy iy ipdr whdch apreads
cl eani ng nmeans (not shown) for cleaning the transport
5 wialH a33mAY1r enbykids 4, handnkhehateds dstheredoatetihén the
transport belt 33, and the |ike. For exanple, the

A &Aing Feansmmy be forned by a cleaning roller that
is made of a porous naterial. The transport belt 33 is

f db I [ i
i ving tof HEE ST S D S Pt i P o e uk e
SHESA PR Prieti b e PR B rpgent sncauae
transport belt 33 may have a single-layer structure or

Ffiaiiq gyefase racite adenss andhedkinasniicrearhéve
transport belt 33 has a nulti-layer structure nade up

10 afertbmo | Eper sniomielsurfack astivayagertsr ingludeehigher
| ayer) 33a and a second | ayer (or back | ayer) 33b.
Howsy elcidt belt § anspdrsulifalce, 331 kpyetteare smlfislte, - hayelester
structure nmade up of three or nore | ayers. For

SXFFRL, attRe151TFledrMesulCateYr fBER dAVRIN c33@ibSsalt,
made of a pure resin material which has not been

AHBECLEACE0:18 L8} YARCE 60045 0Ly PehdI3% 181 hALAKRE Bne
sulfonic acid salts, alkylphosphoric acid salt}

15 polyoxyethylene alkylether phosphoric acid ester salt,
alkylallylether phosphoric acid salt and the like. On the
other hand, the cationic surface active agents include
alkylamine salt, di-alkylamine salt, tetra-alkylammonium salt,
benzalkonium salt, alkylpyridinium salt, imidazolinium salt

20 and the like.

Furthermore, particular examples of amphoteric
surface active agents include alkyl lauryl dimethyl betaine,
alkylglycine, alkyldi- (amino ethyl) glycine, imiaazolinium
betaine and the like. In addition, particular examples of

25 nonionic surface active agents include polyoxyethylene
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approximately 40 um such as pure ETFE material, and
the second | ayer (or internedi ate resistance |ayer,

w@eadnsrssayer) 33b is made of the sane nateri al PaEIR2065/022238

first layer 33a buf which has been subjected to a

resi stance control using carbon. The charging roller

34 is arranged so as to mekg-contact with the surface

| ayer 33a of the transport belt 33 and rotate to
alivilehnere RP+YRThYE ey akbnta by katdhar aprepyprydehylene
33. A high voltage having a predeterm ned pattern'is
redpbikgdropylére chlarayilng glgtérin 3Astferomsarbighne ok s e,
circuit (or high voltage source, not shown) . A paper
seiceeker 6kter, ol ywxyiethiylete ofitlte flmhsflermiai detef,

the transport nmechani sm 35. The paper 3 that is

goagekgedn &k tdhahdmRge sBYLi B61 | Srge- f FiFiggaRalt 2 'S
ej ected onto the paper eject tray 6 via the paper

] er .oK=_i&el_ r.di. a t S
g L e e R
belt 33 which circulates in.the direction of the arrow
Hoﬁyﬁf‘é’Et_hLyjr%n%Wa]r@’ Beaaﬁgsﬁ? \Ollllel]i?o'l arity by making
contact with the charging roller 34 that is applied
with a vol TagePigmensi #ayvBPt age§rehvithg Fesiighhaving a
potential. In this case, the polarity of the voltage
hydwbpbdlio bdwe ciral ginegpsulaeed i iksinswicehedpaules so as
predetermned tine intervals, so that the transport
thebt d3spsrsiisiegeich watkra polarity that is
alternatively sw tched between positive and negative

polaritiesrgatia gydefier Rbnedp LHAr P krfwnC het MB8E tdHeover
paper 3 is supplied onto the transport belt 33 that

al %t%@eﬁnggﬁhgf@ %igmtaeggopgggn pﬁfg}fa:%cg{poalh/g@arnghd@n@gpsulate

t he paper assu rize ar ge

aving a pol ar.i.t pposite to that on the.transport
D8 Pien2ng SR s BB RESeopr HE o Sekd kbR Behioas
contact with the transport belt.  33." As a result, the . A
1@ﬁép8§ Bhe@¥E?¥IQﬁ§?§@Pt physical methods, physico-chemical

methods, mechanical methods and the like. More particularly,
such known methods include the surface polymerization method,
in-situ polymerization method, submerged hardening and coating
method, coacervation (phase separation) method, submerged
drying method, melting dispersion and cooling method,
atmospheric suspension coating method, spray drying method,
oxydizing separation method, phase inversion emulsification
method and the like.

The surface polymerization method separately
dissolves two kinds of monomers or two kinds of reactants in a
disperée phase and a continuous phase, and forms a wall layer

by reacting the two monomers or reactants at the interface.
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belt 33 and the charge induced on the surface of the
paper 3 are electrostatically attracted to each other,
wanahehbaspaper 3 is electrostatically adhered poT/iFe0s/022238
transport belt 33. Hence, the warp and unevenness of
the paper 3 are corrected by being strongly adhered on
the transport belt 33, thepghy formng a highly flat
surface of the paper 3 on the transport belt 33. The
‘TheahBpottu e yeTigptéonanethed ganpTatRe papeacion i
the recording head 14 is driven in response to an
suppleisg gnal iqhid ert hescaonomgye SR @vesadpdt scanstwan kinds
one direction (or down-path) to make a one-way '
ofeeerat Agt Hrfidh lone GiEr €6é | Okt (rfoudoWhapat Audéis grain
up path) to nmake a two-way recording. Hence, as shown

Be§IE? Porm | ﬂﬂ% %%9 é§ér?reT eqhei el ﬁgfééﬁiﬁg and

ron1 e recording 14 an forn1dots D on

tionary R After for

ﬁgbﬂgl%% ?éél ﬁk%ﬁeth?hég%%s Ofﬁﬁgé X%s%or%i%tipn’

predet erm ned anount, and the next s then
1hedBried o 1FRF S IFEPT A %wsecw%bésewaﬂlbfh Bifils
in response to a recording end signal or a signa
sehgFéaripy wirtofa ar bardentng crgantai (ArmgegRdngorgent) or the
recording region on the paper 3 is reached. A | ower
lpget tonfofm Ril& walilndagates, on an enlarged scale, a
part that is surrounded by a two-dot chain line in
anupper porhé avadfervhGioh (pHike papRiratibayi ngthde

i mge recorded thereon in the above descri bed manner

skpa®hest e@h@rgday&d& B2REEr &l BF taddritY 16 maltcﬂetp@p@dre

eject roller 38" In this enbodi nent, the ink- jet
mﬁgégE? ? Co:%%%% %ﬁg§8§ségfﬁgﬁ%ﬁLwd®3c@ Eé4 %;gg having
At g 196 toveyer, e [ svortng Uagg A,

exanE t he recordlng head 14 may have a 6-col or head
form the wall layer e submerged drylng method adjusts the

disperse solution in which the core material of the wall layer
material is dispersed, adds the disperse solution into a
solution to which the continuous phase of the disperse
solution does not become admixed, so as to form a composite
emulsion, and forms the wall layer by gradually removing the
medium in which the wall layer material is dissolved.

The melting dispersion and cooling method uses a
wall layer material which melts to liquid form when heated and
hardens at room temperature, heats and liquefies the wall
layer material, disperses the core material grains in the wall
layer material liquid as fine grains, and forms the wall layer

by cooling. The atmospheric suspension coating method



structure shown in FIG 6 or 7 or, a 7-color head
structure shown in FIG 8 or 9 . , O course, the
wa@odoens74and t he order in which the col ors are PCT/armesi22238
in each of these head structures are not limted to
those shown in FIGS. 6 through 9 . FIG 6 is a diagram
for explaining a head strugtgwe having nozzles for red
(R) ink and blue (B) ink in addition to the nozzles
stispentle Yyl | o Yeteskalnagehta giVthenkowdganwigyin rihe
and black (K) ink. In other words, the recordi ng head
atdhosphene iy Ride dfianfﬂuddsbe@k-sgnay4m§aés d4coanithd 4biquid
for respectively ejecting the red (R) ink and the bl ue
dfBxnknkall M agh a@erialt WRilakij®itiheadbeldyre Ififiterial
1l4c and 14k for respectlvely ejecting the yellow (Y) ,

Jragaat Qlélz{,? }ﬁéé?(}).( gari)'@g %gkaé Ko ifokm SheCRdiBCayer.

the recor 14 nay rmed by one or a

plurality |nde endent nk t a :

5 Dne or & pliF AAe QP rodsornhE o S0 e %PS\Q}P%U%IQP?Q
ej ecting the ink of each of the different colors,
SRS Ks ARERDT AR 4G (Ko FOPRBCHe%HER thafc fdres 2BROMITTH 2"the

FIGS. 7 through 9 . FIG 7 is a diagramfor explaining
walheddysr riog tenaparakiing apdzaesingthe gﬁ@aéyéﬁ pagyer.

i nk and nozzles for light magenta (LM ink in addition
oxydiikéngogepasatiion yelthod (¥yitrakizem@géntieaéh)aiphrtion of
cyan (C) ink and black (K) ink. In other words, the

thecahibRgc heask 1 smewsrgankt Golimdicideaesundkthaetincludes
heads 141c and 141m for respectively ejecting the

10 the9BhisHan K4 Hyksandst Bephi ghtsdmoeRtmdolkl) s8Kas itb
g dition to the i'nk-jet heads 14y, 14m 14c and 14k

o SRR R
h st t h f
(HRERRESHAF | D5 A RBESF Lo o G HSad BAFGS: bf & (Biase
shown in FIG 7 . In other words, the recording head
oranehbHAliby FIse of ARcPGAEsCARPPNd foeseragatespnd adhere

the organic compound to the coloring material, which is
15 followed by a neutralization and dispersion. The phase
inversion emulsification method makes a mixture including
- anionic organic polymer having dispersivity with respect to
water, and a coloring material, as an organic solvent phase,
and supplies the organic solvent phase into water or, supplies
20 water to the organic solvent phase. |
Particular examples of the organic polymers
(resins) that may be used for the material forming the wall
layer of the microcapsules include polyamide, polyurethane,
polyesfer, polyurea, epoxy resin, polycarbonate, urea resin,

25 melamine resin, phenol resin, polysaccharide, gelatin, gum
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for ejecting the red (R) ink, in addition to the
i nk-j et heads 14y, 14m 1l4c, 14k, 141c and 141m for

wo empesusvel y ej ecting the yellow (Y) , nagent BCT/#2005/022238

cyan (C) , black (K) , light cyan (LC) and |i ght

magenta (LM ink. FIG 9 is a diagramfor explaining a

head structure having nozzhkes for dark yellow (DY) ink

in addition to the nozzles of the head structure shown
Arabft G dextram eeleinwopdsteirhe Na¢dgadi Agbhend 14

shown in FIG 9 includes an ink- jet head 14r for

cepBok gl ymiee ydiekey elpodwvi DY) ah&ehol, gl yviorylt ytmlidone,
i nk-jet heads 14y, 14m 1l4c, 14k, 141c and 141m for

beSPEesYi Vatat RS ChoNgviRgl Yehl s deY) polhRgspl avidlidene,
D e R L (PC)p and ITght M

. o L . ose
c??%ﬁ?%%eéL@@hﬁfq%e%NQKBS%?in : 1 Ri1an1Wskl  Rer gh venm Rfiose,

hat “may be use e ink- jet recording
apparatus.. The .pi;gnent s hat i.S,. .t colori
niHPeRe Ty S RISTRR ettt e, "B e Bineney
apparatus are not limted to particul ar terials in
DORES Y eI RAMEKE OF, CAPRLYET GlarBrEa-t hacFSHH AT
pignments may be used to suit the needs. Furthernore, _
ppil yingr obr cornslemeds Sifbl(eeta Lstcry liicxk egterof (@eta-) acrylic
plurality of kinds of such pignents. Organic pignents

achdt mgtde) useylieckater acop@lygrent styphhat ofyatrane
pi gnments, ant hraqui none pignents, quinacridon

aBirgIERt Scidli RRIRR D §EPAESe—TidIHigo apiidespslymer, alginic
t hi oi ndi go pi gnents, peryl ene pignents, isoindrinone

a%QWEB&é; ?Bé‘#gjk %%i!@', aﬁgrgfﬁm,ms%/r\ﬁ.‘; Qa¥et yAeePi @aENt s,

odam ne e pignments, carbon bl ack pignments and

hirihsls oA TG PLAENGS, WAL, ThkBEn aRd LA 1R

e pi giment's,” Trtani um oxi‘de pi n crum
oo e G S BB e B, LRTHA o
uggggggggicc§g¥gﬁgysr%gving an anionié base such as the
carbonic acid base and the sulfonic acid base. In addition,
examples of the nonionic organic polymers includebpolyvinyl
alcohol, polyethyleneglycol monometacrylate,
polypropyleneglycol monometacrylate, methoxypolyethyelene-
glycol monometacrylate, polymers or copolymers thereof,
cationic ring-opening polymer of 2-oxazoline, and the like.
The water solubility of polyvinyl alcohol obtained through
complete saponification is particularly poor, and is
preferable in that it is easily soluble to hot water but not
easily soluble to cold water.

The amount of organic polymer forming the wall

[}

layer material of the microcapsules is 1 weight % or greater



pi gnents, chrone yellow pignents, netal powder

pi gnents and the |ike. The grain dianeter of the
wopogiesnis7i s preferably in a range of 0.01 to @CIOPROvS/022238

If the grain dianmeter of the pignment is 0.01 mm or

| ess, the grain dianmeter approaches that of the dye,

and the light resistance andlthe

TP RLLE e LRI D 8 Tscrune

CIQ%%ﬁg? of the_nozzles and clo of the filter

] Fetemkalj ggch e‘ﬁmw@nagga@ t@% e prgandc pigment.
revent a stable ink- jet operation. The carbon bl ack

lgﬁaﬁtﬂtémr threappuark P drrentorgakigayobgnerr ddudéd sbyange,

the furnace nethod or the channel nethod, and

toree feargainliy ba$ymepr¢6ﬁﬂanuywikhidiaH@tmﬁcﬁﬂcéﬁidmés45ecomes
mm a specific surface area by the BET nmethod of 50 to

5 Bdiedy aoBPrRétePiihig0Rt0bodfib e 1&9 s'iqﬂp:]:ggg tﬂe

vol atile matter of 0.5 to 10% and a pH val ue of

é@teﬂ%@ia@ﬁ@ﬂpbf'tﬁg Cé%g%%&?Nqﬁﬁgggﬁfﬁﬁgé g’%% gégﬁgnt |
S 440 ho2 OPRL BLP 100 0

255 nufactur Col unbi.a, Regal_ 1400R, Rega
tg& q&%ﬁﬂlCLpO LyBREr £h 7S tsMadchedgbt %, it

anarch 880 anarch 900, Monarch 1000, Monarch 1100,

i afdRcadbotarbiwimrtdle ef6echancf snaapslby igghthe

carbon bl ack FW, carbon bl ack FW2, carbon bl ack FWYV,
10 Rﬁ@@onsbbgckhé\mic&qcapesmheﬁ. bl skt ka\&xherc aabap bhégkthe

S150, carbon bl ack S160, carbon black S170, printex

alfounr bt 8¥gahic ol Vs, gpehrd £xHAD Yo %h@h@xo, the
140V, special black 6 , speci al black 5 , speci al

Shsteiheend apnaiolclashy  gRUSELUE o chECHE g
q%%%g%ghggéggléfmuwﬂg%yo%%e%sggaraccgrfélfé%eaggtthenllke are
also taken into consideration, it is preferable that the

15 amount of organic polymer is in a range of 5 to 10 weight %

| with respect to the water insoluble coloring material.

In bther words, it is possible to suppress the
deterioration of the coloring (or coupling) by substantially
not covering and hence exposing a portion of the coloring

20 material, and at the same time, it is possible to obtain the
effects of covering the pigment by substantially covering and
thus not exposing a portion of the coloring material; The
number average molecular weight of the organic polymer is

prefefably 2000 or greater from the point of view of producing

25 the capsules. By “substantially exposed”, it means that a
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Particul ar exanples of the color pignments that maybe
used include the follow ng. Organic pignents include

woaae/@Er4rent s, ant hracyani ne pi gnments, ant hr ag@irien®s/022238

pi gments, quinacridon pignments, dioxazine pignents,
i ndi go pignments, thioindigo pignents, perylene

pi gnments, isoindridnone pigA8nts, aniline black

L et ' i nt.s,, Rhodam ne. B | ake
%él)gmsnt gb,f ?&%b?é%?gg‘g B et lgn&nit'nﬁggf‘? -1y exposed,  and
L. nor gani c_pi nts include iron oxide pignments,
??‘?%%Pct'}in%%e%g%ﬁi gt slak f5R0FmtearBBRad iy mimhele,
barium sul fate piggents, al um num hydr oxi de pi gnents,
PR FmardactwapgkBat 5ike r on bl ue pi gments, cadmi um
red pignents, chrone yell ow pignents, netal powder

pi gnment s afithenhe beke-dDgperdiong tgpet beganl ©rpidnidit or
col or pignments may include the follow ng. Exanples of
skl -yl dpewspognenps ¢hwdorTiy dee Wsedsé@rad hene/@1d18Wing
ink include C.I. pignent yellow 1 , C . pignent
eddaw13 itCik. pRLSBI elik@Wode the!qi &ﬁ% '

12, C 1. pigﬁen? yel | ow 13}5%.P.epfgnen% e g&>¥§,kgy

1 ' t ;ye C L. .pLanment yell ow 17, | .
Ehdnert, RR) 4 HAS e s borBhdlEibndfns Wichin Ehe
i gnment |l ow 75 .l . pigment yellow 83, C.|I
Igll grent %@FFO{}\F 9§?léllv.el|c¥ gﬁ’\‘é(nt BNFow TF-h @igments are
i nt yellow 97, C.I. pignment yellow 98, C.I.
%‘ yEF| Bie 112 the Presegkenbvortigw Wpghat. it is
pi gnent yellow 129, C I. pignment yellow 151, C. |
sispEde yel mawntsin gwf filsd ehicketabilitheofyélheodnk during
pi gnment that nmay be used is of course not |limtedt o
sualageExanpl es of the magenta pignents that may be

used for the magenta ink include C. | . pignment red 5
C. | . pigeens pedkdrable tol sel@bOMBNL{EE1L2 i
pi gment red 4815(Ca), c. | .Sepi grent L}le 48 ?If/%nlé

éol&me:pBQB@H&iﬁ§QX§lh%C%Lthgﬁ'of enégﬁﬁﬁTyiing the pigments
within the microcapsules. For example; polyester, polyamide,
polyurethane, polyvinyl pyrrolidone, epoxy resin and the like
are suited for use whgn employing the surface polymerization
method. Polymer or copolymer of (meta-) acrylic ester, (meta-
) acrylic acid- (meta-) acrylic ester copolymer, styrene-
(meta-) acrylic acid copolymer, polyvinyl chloride, polyvinyl
vinylidene, polyamide and the like are suited for use when
employing the in-situ polymerization method. Alginic acid
soda, polyvinyl alcohol, gelatin, albumin, epoxy resin and the
like are suitable for use when employing the submerged
hardening and coating method. Gelatin, cellulose, casein and

the like are suited for use when employing the coacervation



red 57:1, C. | . pignent red 112, C. | . pignent red

123, C. | . pignent red 168, C. | . pignment red 184,
WO0Q006/057457pi gnent red 202 and the |ike, but thecrageovsa2223s

pi gment that nmay be used is of course not limted to

such. Exanples of the cyan pignents that nay be used

for the cyan ink include C 33+ . pignent blue 1 , C .

nment _bl. ue, 2 pi gnment bl.ue 3
SRR S N m%fhoq | T BrARE b i piGrents that
gnent bl e 16, pi gnent blue 22, C. |
%%r?éﬁapﬁlu atee Wt,thlrr finp@ngl yeiform guicqocapsarlesl ugt is
60 and the like, but the cyan pignment that may be used
033 QﬁunﬁﬁupQéshble|t¢nu$§iQﬁbeiuthOWFU$m¢EpSHﬂa£1n@hmethods
pi gment included in the ink used may be a newly

produced piRgienic dhgamigmllymedesaré bt eV @i®e as the
formed into the ink for the ink-jet recording by being

5  SHEPRASPY]Yint b fbﬁni’i’ﬂ} the”%wnwyeﬁ%‘aﬁrlaalp@fy RRE

dlsper3|ng agent or surface active agent.

aﬁ%ﬁgeggﬁﬂénf #H§%%%r%hggP§g§é£%%g@e ara%qgﬂtm?thod

e a nor wat'er so persi ng agen

er. _sol ubl e surfa ctive a artjcul ar
°§l§at%p b hett it i s Ra oA iR S foRBase
st rene derivatives,. vinyl naphthal ene derivatives,
HIeFFAPPc SRP Lo hot Calskasy methed Bakehya cianowas: gracemplex of
carbonic acid and the |ike, block copolyners nmade up
FLORLC| PEIAN QP VFYTIRYr davenanee bt sél spsred viitgmoa godulpility
consisting of acrylic acid, acrylic acid derivatives,
10 wiglheirespect, toradadier aridd adebisaihy asstdrtiadosuehagsdan
itaconic acid derivatives, fumaric acid and fumaric

dﬁyaﬁldeébY@iiM§$mnkﬂﬁQQ”h§999§yg@iﬁLdﬂéﬁﬁf%ﬁvQEy 88l tSrbon
of such. The water soluble resin may be an al kal i ne

BT@c%bhgviﬁé;§bffﬁgléﬁ%f§9599&eo¥”tg"ﬂif%d%%tg% gegbfg}lng

having a
material such as an organic pigment having self-dispersivity

or carbon black having self-dispersivity, a hardening agent

15 (or setting agent) and anionic organic polymer, as an organic
solventvphase; into an organic solvent phase, and supplies the
organic solvent phase into water or, supplies water to the
organic solvent phase, so as to encapsulate the coloring
material by the microcapsules while making the self-dispersion

20 (phase inversion emulsification). When carrying out the phase
inversion emulsification method, it is of course possible to
mix into the organic solvent an additive such as a vehicle for
the ink. From the point of view of producing a dispersion
fluid for the direct recording ink, it is preferable to mix a

25 fluid medium of the recording ink.
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di ssol ved therein. When the water sol uble resin used
for the ink has a wei ght-average nol ecul ar wei ght of

W@200/05@s20000, it is possible to nake the vi SBOBIR2$05/022238

(or coefficient of viscosity) of the di spersant

solution low and also facilitate the dispersion.

Hence, it is preferable ta3use such a water sol uble

resin for the ink-jet recording. The simultaneous use

of a pol yn@r s mdisimgandentharmrylisdng geppersion method
type pignent is a preferable conbination in that a
neuttrabli eeslodt diesrst er poahibe Ottati nied. nAutielighes e portion
mechanismis not perfectly clear, it nmay be regarded

oeh atm her sthd alfli®rdet bisanBEethed Soxﬂjzirﬂld’l eolimert beat
foll owi ng reasons. By including the polyner dispersing

1298 0bek N £ 1 d.é '%%se%geaééléf Ya ¥fadlike shik lébﬁqbound, SO

respect to recor ng medi um such as the paper 3 can

e, su essed. her . n :
aﬁoﬁ‘?n@g{‘%. Js:f:)erasterirg aé@% i ﬁnghel)lten ﬁ%gﬁlgggh g in ??%nmedlum
of the self-dispersion tg e ment i S suppressed, and

(ORELBEF VTR fbr R T PP R E et S S PELB R eC Hp Pent
in the lateral direction. For these reasons, it may be
hesgandedl £ hadtsparsidstlity por AREPHY RIREH BRVMABCRSLII-
spreads with a small thickness, and the ideal dot is
dispﬁedibmlihﬁ,rEhanaﬁﬂMgrnmdkaa1iﬁkﬂdidﬂﬂ @r pHanphesabfin by
the water soluble surface active agents that nmay be
useedrasnt heidi SRQFRiniy tagesparace utel aihemec ther bagenic
active agents and cationic surface active agents. The

ygqekc cAUES ﬁ?&lﬂfég \8,cAgaALS1 & NS sule icglRe ol 8kt g
aci alt, alkylsulfate, alkylether sulfate,

mgltkééllgit e‘EOSHJ)I'H?t e’h%]:}&ll aEF%E .et hﬂ{e CII%tLI% ke lS then

yI'saf fonic Acid oh succinic am
Sy h A R SRS A S A o
a%lqlo%%hgmacar?fclbr?lc? Slgaesre ?J%llglg a ba31c salt compound, to form
the microcapsules. As a result, it is possible to produce a
water dispersion fluid that includes pigments that are
encapsulated by fine anionic microcapsules including a large
amount of pigments.

Examples of a solvent that may be used when making
the microcapsules described above include alkyl alcohols such
as methanol, ethanol, propanol and butanol; aromatic
hydrocarbons such as benzole, triole and xylole; esters such
as methyl acetatev, ethyl acetate, and butyl acetate;
chlorinated hydrocarbons such as chloroform and ethylene

dichldride; ketones such as acetone and methyl isobutyl

ketone; ethers such as tetrahydrofuran and dioxane; and



al kyl al I yl et her phosphoric acid salt and the like. On
the other hand, the cationic surface active agents
WO oé/estes7al kyl am ne salt, di-al kyl am ne salt, PCT/JP2005/022238

tetra-al kyl ammoni um salt, benzal koni um sal t,

al kyl pyridiniumsalt, imdazoliniumsalt and the like.

Furthernore, particul ar exapptes of anphoteric surface

active _agents jnclude alkyl |aur di met hyl bet ai ne,
Sé’llygﬁnéuc}él wr%ﬁthﬁf(laﬁ.eAéOéPﬁW)a@cﬂ Jtyd, cellosolve,

i m dazol i nium betaine and the like. In addition, -

The micgpsrPenkep|vay dfe repaoatedsfrsmdhaclvenagbpt s

i ncl ude pol yoxyet hyl eneal kyl et her, pol yoxyet hyl ene

adrkdigubgkébher £1 pod nioxy etrhyhengike) yaxiygatepy kede

gl ycol, glycerin ester, sorbitane ester, sucrose

ﬁesil@per@@tiyeasg@mwﬁ m&mmeéroénalmrﬂét&%ta% solvent, so
pol yoxyet hyl ene ether of sorbitol ester, fatty-acid

5 & kholankds, ROl @%9’&1&‘%%8 dﬁ.ﬁéti’nl@m dn%%@@m@}f" 0§

oxi de, polyoxyet ene al ky e and the

0B b covered esin dro C
<_’g}se ang e%rc}agls <d vf\f)éﬁleneﬁf%?%@g eLﬂgéaslgg%nﬁsE g@eto
]%prer5|ble in mater It is p055|ble to enpl oy any

oWf'"net hods to cover a water insoluble pignent by an

organi ¢ polymer to encapsul ate the pignment within the
m cr ocapsuB#sencappiH alicn thet hbasenthdwddec mégiroghpsules,
met hods, physical nethods, physico-chem cal nethods,
tﬁﬁcmagmeat metdqulss idridetlyeablhkees Mar echpaneicondant ymedium
such known net hods include the surface pol ynerization

10 gwihhad, the-saper @) Wier ithat sePaPBidOths iStRARE]8E the
har deni ng and coati ng net hod, coacervation (phase

SRRRuAEI ORdg mm%e %Q%agsg HEY1 B¢ ﬂ-‘hﬂ@&iwga' ting

di spersion and cool |ng met ho at nospher | suspensi on
coati ng meg [ Vi yd|z
separation ﬁe : g%é |Egg?§%%§¥é§ lhSteoﬁ desired

property or, to prevent clogging of the nozzles of the
recording head 14 due to drying, it is preferable to use a

15 water soluble organic solvent in addition to the coloring
material. The water soluble organic solvent includes a
wetting agent and a penetrating agent. The wetting agent is
added for the purpose of preventing the clogging of the
nozzles of the recording head 14 due to drying.

20 Particular examples of the wetting agent include

polyhydric alcohols such as ethylene glycol, diethylene glycol,

triethylene glycol, tetraethylene glycol, polyethylene glycol,

propylene glycol, 1, 3-butanediol, 1, 3-propanediol, 2-methyl-

1, 3—propanediol, 1, 4-butanediol, 1, 5-pentandiol, 1, 6-

25 hexanediol, glycerin, 1, 2, 6-hexanetriol, 2-ethyl-1, 3-
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met hod and the |ike. The surface polynerization nethod
separately dissolves two kinds of nononers or two

woklongles7ef7 reactants in a di sperse phase and aPCT/JP2005/022238

cont i nuous phase, and forns a wall |ayer by reacting
the two nononers or reactants at the interface. The
in-situ polynerization neth®d-generates a reaction by

suppl yi.ng a.liguid or gas nononmer and_a catal yst or,
??%gh§Qﬁ§i’o#'r ac?éﬁ?t%ﬁ?ﬁ?ﬁﬁlané'o?rtﬁéb%%ﬁﬂﬁﬁﬂuédsand
phase nucleus grain sides to formthe wall |ayer. The
%%%lge@q%abagﬁm e berh o atlikyd etvbehadsvelk ess tetdydeops
of the polynmer solution, including the core nmateri al

gt yeals manosthybl etiet hiethylensohliycoh hyndetseyaf exher,
har deni ng agent (or setting agent) or the like to form
dteciildnd @19tol ThensRAas/v alther, (ahasky SaRarAti)

nmet hod separates the pol yner dispersing agent” i'n which

oA BREEE %i&@f&@?ﬁg&%&ﬁﬁ&ﬁ@gm%}ft&r}%r

coacervate phase having a ymer concentration

[ a hase to.formthe | 1. | ayer. The
S A e RS S ME R
i n which thg core material of the wall |ayer materi al
PP EHECRRRY (HPRN 1658 S4VSB1 JTPRRE S il kher s
sol ution to_which the continuous phase of the disperse
ROividsAcdaésonet - decorihedsi geah a9 ehylerfogiyaol
conposite emul sion, and forns the wall |ayer by
repregiEinyy. eehevi agd tdtshyhedieu gil iy no Whinarholdrez yialeltheay er

material is dissolved. The nelting dispersion and
reitoldgeg -aehbatn Use shet ady cllayecomBéd@idAlsudh 6B NehéShy1-2-
to liquid formwhen heated and hardens at room

ByaTRARAbHES, Nhﬁﬁé&%r{ﬁ%%&ﬁoﬂﬁ?ﬂ@ﬂ lzJﬁé%l,ec%ltiﬁgne, 1,

material, disperses the core material gra
PRy tinTR AL A HoTR bapfo A, BiGsuneran o
R TR S LSS R R B R S
amines such as monoethanol aminé, diethanol amine, triethanol
amine, monoethyl amine, diethyl amine and triethyl amine;
sulfur-containing compounds such as dimethyl sulfoxide,
sofolane and thiodiethanol; propylene carbonate; ethylene
carbonate; y-butyrolactone and the like. One of such solvents
or, a mixture of a plurality of such solvents, are used in
combination with water.

The penetrating agent is added to improve the
wetting characteristic between the recording ink and the
recordingAmedium, and to adjust the penetration rate (or

speed) . The penetrating agent is preferably represented by

one of the formulas (1) through (4) respectively shown in FIGS.

bl



at nosphere by use of a fluid bed, spray-m xes a
coating liquid of the wall layer material while

w0 bowansmagy t he core material grains wthin the BT/JP2005/022238
current, so as to formthe wall |ayer. The spray
dryi ng met hod sprays an encapsul ati ng stock sol ution
to make contact with hot aig7-and fornms the wall |ayer
by evaporating and drying the volatile matter. The
16k eirohal $@parati on nethod neutralizes at |east a
portion of the anionic base of the organic polyner
conpound tfihb¢ polyardeshyllenanabkylplase lthese saokface
basic salt conpound, so as to nmake it water sol uble
A vl ¥g6nt t reptdidhtrdvalethaedbulogahhehewet R 8s a
coloring material, thereafter makes it acidic or

%&Egkbﬁﬂ U881 P10 AR 360 g&ﬁﬂ?@f’ 4 11Q, SQP#HALemaPdpranch

re the organic conmpound to the coloring material,
whi ch s _followed b eutralization and dispersion,

5 o KnaeE Rer St e E B FEh Ry ReRBgesaste
m xt ure including anioni c gQrgani c pol yner, having
RHREFEREFOTLyY it YETPeet (20 WEEEs Maft £ &8l 8PrnkPe
material, as an organic solvent phase, and supplies
rHeosyghhy tere|addntl grhes PRrbaoRtactisie aggpsl represented
~water to the organic solvent phase. Particul ar
bex el Esrmfila he3 )ondeariec Rpobyaeh gdfoasibts) chhat ofycdesbon
used for the material formng the wall |ayer of the
dinbe@sapstb €54 i trdtida ypblryaah dend pod yauret R@neand the
pol yester, polyurea, epoxy resin, polycarbonate, urea

10 proq%ayegﬁyféme%a%xggrea?meher&fm fR9lsaephasifed by

gelatin, gumArabi C, xtran, casein, protein, natura
rub r Y t hyl en Lyl al.cohal
o PR P NS R RURya PR pBTHE cappon

chl ori de, po] yvi nyl vinylidene, cellul ose, et

EBPRGFoSeto med 1Y Cl Pl G585 Fhe% Pt Tinloge, 20 can reduce
hydr oxyet hyl cellul ose, acetic cellul ose, o
96 perhpreneenpiomy sy thReinkel yiera diestlfol jheisopossible
(meta-) acrylic acid, '

to improve the wetting characteristic between the recording

15 ink and the recording medium, and to increase the penefration

rate (or speed).
Of course, it is possible to use penetiating agents

other than the compounds represented by the formulas (1)
through (4). Examples of such other penetrating agents

20 include alkyls of polyhydric alcohol and aryl ethers such as
diéthylene glycol monophenyl ether, ethylene glycol monophenyl
ether, ethylene glycol monoaryl ether, diethylene glycol
monophenyl ether, diethylene glycol monobutyl ether, propylene
glycoi monobutyl ether and tetraethlyene glycol chlorophenyl

25 ether; nonionic surface active agents such as polyoxyethylene
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pol ymer or copolymer of (neta-) acrylic ester, (neta-)
acrylic acid- (nmeta-) acrylic ester copol yner,

woywesness (nmeta-) acrylic acid copol ymer, PCT/JP2005/022238

styrene-nmal ei ¢ acid copol yner, al ginic acid soda,
fatty acid, paraffin, syrup wax, water wax, hardening
beef tallow, carnauva wax, -@8bumn and the like. O

he abaove or.gani olymers, it is_possible to use
B B R ARGl Eoait i BB32E Steas adidve
car boni c. aci d base and the sulfonic acid base. In"
28BN tF onlOHEFaRpre8osf $Heh rshicthipacdr gadi &-podnaterls and the
i ncl ude pol yvinyl al cohol, polyethyl eneglyco
hbkometQic ryfleagbovee| e upyl eregllycol monovet vic rathatre i s
nmet hoxypol yet hyel enegl ycol nononetacryl ate, polyners
parcipalanier prefierable faf iRl @sr tRE- pEESE Ao R WRht .
of 2-oxazoline, and the like. The water solubility of

pol yvi nyl qlh‘éOBQ!cfQEéa{:é&?éjiérhrocfugheCQQPJ)P&fn%riér}k is

saponification is particularly poor, and Is erabl e

hPe £l it S s€as) |44l t, sat but . not .
%asi%@at 53{ L}EI e ?%h%%lcgpv\é/aatoé% %@hggéﬁo'unt%rrgfn %Pﬁaﬁ?%nt of

ol f.orming the wall |ayer nmaterial of the )
Pio S5 sidb Ao S T AL RIDE r st b iarE oty WEtHE9%

or less with resgect to the water insoluble coloring.
RAATRTISELR BetEesh I irecerding hinkrapthithepirgeending

By setting the anmount of the organic polynmer to this
PeHgE anrle sakyahaet pry yanevinsonfehbewinhidrddse it is further
m crocapsul es becones relatively [ow, thereby making

prefrosdilel €ototiseippuetsscd hendebrr b Oretd aedfrdifg ink to be
coloring (or coupling) of the pignment caused by the

ir gaiagigeoby B0 thago eRvaPs the pigment surface. Wen
the anount of organic polyner is less than 1 weight %

, 1t is di frflécyiéccg&t%gaﬁs%g%ht?ﬁgéigfﬁ% 9k l'JI'1seg.J:e&rably in

encapsul ating the pig e nmcrocaps _

4 NerBEhst ado when Ghe amount ool Ongant G ROl YIEr L, o
view of achieving stable ink ejection from the nozzles, it is
further preferable that the viscosity of the recording ink is
in a range of 3.0 to 10 mPa*s at 25°C.

The pH of the recording ink is preferably in a
range of 3 to 11. From the point of view of preventing
corrosion of metal members that make contact with ﬁhe
recording ink, it is further preferable that tﬂe pPH of the
recording ink is in a range of 6 to 10.

The recording ink may include a preservative and
fungus repellant. By including the preservative and fungus

repellant, it is possible to prevent germ reproduction, and

improve the stability of the ink during storage and the
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deterioration of the coloring (or coupling) of the

pi gnent becones not able. Wen ot her characteristics
wa@peebast i ke are al so taken into considerati oOPCT/IR20038022238

preferable that the anbunt of organic polyner is in a

range of 5 to 10 weight %wth respect to the water

i nsol ubl e coloring materiakg_-In other words, it is

possi bl e to suppress the deterioration of t he col oring
plotureupldngly Iof shbsimagé athat net regosdfAgoanthhairserding

exposing a portion of the coloring material, and at
mbBguB ANEEtdnF.es bflsh90§s¢§éfwaU1v@baadnfuhgueffepﬂkiamk

covering the pignent by substantially covering and
1599!§d@05er92§ﬂﬁsﬂa%la BEhyaRs finheceeber| NgodBERddibic

he nunber average nol ecul ar wei ght of the organic
eobynf %Ed%h Q5 3RLy %gggﬂgr cﬁ?tg%oﬁﬁggkgféh (#dﬁpound
st ant

pro UCI ng the capsu

osed" it nmeans that aportlo of t [ orj,n
ﬁégg?l RENZRLG RSt | 883??@ RYp6E Orgﬁg Bogsa%%téh%ﬁ%ﬁke
to a partial exposure caused by a pinhole, crack
def ect andTQQNFQQQGglnﬁhéﬂkam%%l¥DQ%QQ§ePSF8ﬁtt95%Ventlve
organi c pignent or self-dispersion type carboh bl ack
aigsntis edBysindlaidisidothagrast epreientiive; 89ppssi bt elg gpossible
i nprove the dispersion of the pignent even if the
ter gapmca pol miren ¢het eataii $ink fedeheehaitc megapsadbesagts with
relatively | ow. Hence, such pignents are suitable for

tﬁéeréaofﬁfmfEﬁﬁ@n%ubﬁVﬁgtfﬁé‘iébdﬂ&ﬂhgiheb& posssblss tw
mai ntain sufficient stability of the ink during

p§E9E§9ethétmé prefenabl erdf Selecly.a subhabls 5¥§¥HE‘%ust

ol yner depen |ng on the nethod of encapsu ating t

hi h
pﬁslgﬁgg%%? V\éc%%}%/n é.:“c élg]e Cé‘ pgkki]lgl%:e ’ ?[mnp*\fOSulfate,

po yur'et'hane
pyrrolldone epoxy resin and the Ii e are SUlted fo

A{FEENWHE nt R HT A S ﬁélgur?lal:%ofb‘iﬂ%y ArZat - oh ritrite,

pentaerythrotol tetranitrate, dicyclohexyl ammonium nitrite
and the like.

| The recording ink may include an oxidation
inhibitor. By including the oxidation inhibitor, the
oxidation inhibitor will eliminate radical seeds when the
radical seeds that cause the corrosion is generated. Hence,
it is possible to prevent corrosion.

Examples of the oxidation inhibitor include phenol
compounds such as hydroquinone; compounds of garates; and
hindered phenol compounds such as 2, 6-di-tert-butyl-p-cresol,
stearyl454(3, 5-di-tert-butyl-4-hydrozyphenyl) propionate, 2,
2’—methylene bis (4-ethyl-6-tert-butyl phenol), 2, 2’-methylene

bis (4-methyl-6-tert-butyl phenol), 4, 4'-thio bis (3—methyi—
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nmet hod. Pol ynmer or copolyner of (neta-) acrylic ester,
(nmeta- ) acrylic acid- (neta-) acrylic ester

woopadsgeer, styrene- (nmeta-) acrylic acid cop®@canree(0s/022238

pol yvi nyl chloride, polyvinyl vinylidene, polyamn de
and the like are suited for use when enpl oying the
in-situ polynerization nethoe- Al ginic acid soda,

| yvinyl _al cohol . gelatin, album pn, epo resin and
O B BBERP L oL o 38 TR ke SHET O i POy S-cert-
subner ged hardeni ng and coating nethod. Celatin, °
%Mlmpg@@yléa%mn%ndlrt e Brik&simpthglied f dr-tude WBenS-di-
enpl oyi ng the coacervati on(phase separation) nethod.
tiertordddwydroxygbbanzy bi dreevenet hatriar €3 eneajisttleattetbutyl-4-
within fine and uniform m crocapsules, it is of course
Ipaisixdyl ®ehayleisdbdpndarewanancapsskas i peumikadss. (37, 57-
Ani oni ¢ organic polyners are suited for use as the

dﬂ—&@ﬂtcbfa_@}dﬂ?ﬁh{/@fdﬁf Qahteml\i\'aﬁkoﬂaf‘aﬁété‘ja%@tﬁx%e‘?f ah8€the
m crocapsul es when enploying the oxidi zi'ng separation
Jﬁﬁ&ﬂOd or the phase inversion enulsification nethod.

The phase inversion enul sification nmethod makes a

conpound or,_conpl ex of _ani oni.c. organi.c, pol yner havin
sel f - di speﬁﬁ@gyﬁs o‘?to JHUBFEPRG LGN ¢ HRR atléo\A/éP@?‘Jde
and a coloring material such as an organic col oring

FHOEr CRMPRINIRSERY fasdNg plf sfiPRsn v -Rphssy Ipadkamine,
having sel f-dispersivity or, a mxture of a coloring
bhengd-8rnapkbhwkamimenr ghrnyl prgnepitt hehamige, N, N’ -B-

sel f-dispersivity or carbon bl ack havi ng .

rephthgil spepsenylgne alibaddeni Ng MyedipHaafylsethiyNgne diamine,
agent) and ani onic organi c polynmer, as an organic

NgOv eql -BBasut y O RN BAB1 &1 SRI¥ENts PRaSEet ABAethy1 -
supplies the organi c solvent phase into water or

dﬁ%ﬁﬁhb@%pw@%fimﬁékﬁg%% qrgapig splyent phase, so as to

encapsul ate the coloring materiral by the m crocapsul es
R e T e B AT,
sbgfgﬁzkgﬂEéﬁgﬁénQué%aggogifgﬁﬁﬁf’tﬂfoéfér%;iggg£§? distearyl
thiodipropionate, lauryl steryl thiodiproprionate, dimyristyl
thiodipropionate, . distearyl B, B’-thiodibutylate, 2- |
mercaptobenzo imidazole, dilauryl sulfide and the like.
Furthermore, examples of the oxidation inhibitor also includes
phosphorus compounds such as triphenyl phosphite, trioctadecyl
phosphite, tridecyl phosphite, trilauryl thiophosphite,
diphenyl diodecyl phosphite, trinonyl phenyl phosphite,
distearyl pentaerythrythol phosphite and the like.

' Furthermore, the recording ink may include a pH

regulator. Examples of the pH regulator include hydroxides of

alkaline metal elements such as lithium hydroxide, sodium



m x into the organic solvent an additive such as a
vehicle for the ink. Fromthe point of view of
w@emdusi4sg a di spersion fluid for the direct rBCDIRMOEY22238
ink, it is preferable to mx a fluid nediumof the
recordi ng i nk. On the other hand, the oxydi zi ng
separation nethod neutrali-zgs at |east a portion (that
is, neutralizes a portion or all) of the anionic base
hyfirohéder afatiropsisjingr hyfaexidel \weening Aydoakéddase
by use of a basic salt conpound, so as to nake it’
gt efna oy udhrorainth Mydesxitiews tduatearnsatye phosghonium
together with a coloring material such as an organic

HdgBRabe SaVENhsiRltesdiogpan gh bihé thetn) eaehentbl 8gkh as
havi ng sel fdispersibility, thereafter makes it acidic

195 HR N SgEg%%écﬁ}e 3 ChrBBnacs b kP RAURd LA carbonate;

Separate an re the organic polymer that includes

[

the anionjc base .to the_colorin terijal, for .
e e R S G T A

neutralizati on which neutralizes awfortion or . .all  of

A ahvBRPENHREE (RSiiflg FUpAYFLC AFIVc AFddRd2ctd P nihe

the mcrocapsules. As a result, it is possible to

lgrkkeduce a wat er dispersion fluid that includes

pi gnents that are encapsul ated by fine anionic

m cr ocapsuNestj ncldediorg paibar gelanpeigiven pifgaenpstrol part

Exanpl es of a solvent that may be used when naking the

d¥ ¢hacapgules Aessrdibrd apbavetusg|vigeratldarlingl eohpis. 14.
such as net hanol, ethanol, propanol and butanol;

10 %@fgﬁg' Esh¥d§§§§@é’npq{l%c$<uﬁtﬂa@§aﬁem&g tiheOl-8n@Pdl part of

esters such as nmethyl acetate,” ethyl acetat’e,
nd .butyl . acetate; chl ori d hydrocarbons such as
éhﬂ &ngﬁ?ﬁ15%%o%é%ﬂﬂ'§ﬁ a&??&?bride; ket ones such as
acetone and net hyl_isobutyl ketone; e rs ,such.a
t et r ahydr ofuFamt Rﬁﬁ5x&ﬁ8;sgﬂﬁﬂe+w 'véé &Egﬁuggs a CpU

nmet hyl cel |l osol ve and butyl cellosolve s, The .
Tl tbeapsontesohnytlive epdiaeatal-J eorieFRr SE0v éppPapgtus, a

ROM 102 that stores programs to be executed by the CPU 101'and
15 other fixed data, a RAM 103 that temporarily stores image data
and the like, a non-volatile memory (NVRAM) 104 that hold data
even when the power of the.ink—jet recording apparatus is OFF,
and an ASIC 105 that carries out various kinds of signal |
processing, image processing such as rearrangement, and other
20 processing including processing of input and output.signals
for controlling the entire ink-jet recording apparatus.
The control part 100 further includes an interface
(I/F) 106, a driving waveform generator 107, a head driver 108,
a maiﬁ scan motor driving part 111 for driving a main scan

25 motor 110, a sub scan motor driving part 113 for driving a sub



centrifugation, filtering or the like, agitated and
redi spersed together with water and the necessary
WOeEDweITys7 so as to obtain the desired recordi mECT/IPR005/022238
Preferably, an average grain dianmeter of the
encapsul ated pignent is 50 to 180 nm By encapsul ati ng
the pignment by the m crocapsmH es, the pignent nore
positively_adheres on the recordi ng medi um such as the
PaPero3er Akl 13 Al Rdgisn §UPBAY SRR ofl hdoresyPHERing an
i mge on the recording nediumis inproved. In order to
Afafkd ashor teerchangingk fedvera3desan exshpiropeeny sensoén (or
prevent cl ogging of the nozzles of the recording head
skhsdue uhdtfir yithg,ard drs ippetgoabpet t (oI At9e partatles. The
sol ubl e organic solvent in addition to the col oring

FRlaraak. 106N Hge3Oldahhe apH I8t BO N echnehddesnfrol
wetting agent and a penetrating agent The wetting

5 ”Hobsaﬁ chéé% % @%rp Shoésrg n%q E?&pgter,

clogging o he nozz e recor Fead

to.drying,, Particul ar exa es of the mettl

A BORERS YT HHoCHR G BoS TR EA mﬂceﬁﬁgaeytm the

di et hyl ene gl ycol, triethylene glycol, tetraethylene
RASpEST, lBB??/*é%‘PRH eﬁé’egldfééfﬁngp‘t’%‘fﬁ/fce‘ﬁ'e gpnpEator1107
3-butaned|ol 1, 3-propanediol, 2-nethyl- 1

®nerepanedi @ri,vimg vavigdoanedool <,ir31v1n93q@eintcanm:ouixlg ,the
6- hexanediol, glycerin, 1, 2, 6-hexanetriol,
r2oeirbyjhgl head ek aniedittle, hdad &rivele M0BANetTheokbnvironm®ent
, 3-butanetriol and petriol; polyhydric al coho

10  snkyiret her gesatels aasueetehyzlleeem&wo@&mg&ra%treylanetfserthe
et hyl ene glycol nDnobutyI et her, diethyl ene glycol

tﬂ' ek uQ/l’ Jﬂuﬁ%‘}%t hyk ?LES{s

dle?h Ene nono uty ether trirethylene glycol
dT?f&CS%S% ?iﬁ%ga f s el donl R0RTE bbbt
y y er;
including the environment sensor 118.. An operation panel 117
is connected to the control part 100, so as to input and
15 display information that is necessary to the ink-jet recording
apparatus.

The control part 100 receives print data and the
like, including image data, from the host unit 90, at the
interface 106, via a cable or a network. The host unit 90 may

20 be made up of a personal computer or the like, and forms an
image processing apparatus such as a data processing apparatus,
an image reading apparatus such as an image scanner, and an
image pickﬁp apparatus such as a digital camera. The print
data with respect to the control part 100 is generated by a

25 printer driver 91 according to the present invention of the.
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pol yhydri c al cohol aryl ethers such as ethylene glyco
nmonophenyl ether and ethyl ene gl ycol nonobenzyl ether;

WOniobe/esgesT- cont ai ni ng het erocycl i c conpounds swPCiT/®3005/022238

N- et hyl - 2- pyrrolidone, N-hydroxyethyl-2-pyrrolidone,
2-pyrrolidone, 1, 3-dinethylimdazolidinone and
e-caprol actam am des such-&3-formarni de, N-nethyl
fornanlq %nd N, N dinethyl formam de; am nes such as
NoHoetHand “ami ne, di ethanol amine, triethanol anine,
nonoet hyl am ne dlethyl am ne and triethyl am ne;

" sul fur-conflenCRY &&hprafiis andcRnadyapsethy print data

sul f oxi de, sofol ane and thi odi et hanol ; propyl ene

wilrtbon & eecephibrneutiahdiatte isginblitged| actionre iandrface
the like. One of such solvents-or, a mxture of a

P&y arid yiebrsushrgohy enlts a aieeauwﬁrr&hcgﬁ{ljmp}@de@e and the
with water. The penetrating agent is added to inprove

1he wet tthagashar ags erﬂl_%tds‘%e*%%t PREN:i hbGe £ e&‘zﬁ.rad 29 2l AKad
and the recording nedi um and to adj ust the

t r ) i.n ent I.s

%%2’?’;{ M%&é@éﬁtt by oie e BE Ff i e e vekSmm
respect i shown i | GS,.10 t hrough 13 .

Stisnsdtrs that Rfeme dodh SHaRGr' Sober St remwoditpioot the

agent represented by the fornmula (1) where Ris a

My'drtodatBohochaf P ™es Bekanbabetde eupose ofaputpytting

branch and k : 5 to 20, the acetyl ene glycol surface

the ilpagagéat crepied emte@ybthhprimeml Gri(v®r Wiewbiah,

n: 0 to 40, the pol yoxyethyl ene al'kyl ether surface

deoteilwpsagbat pripr ek ddhtby thoebiormad aldtd) andereaRsférs

a hydrocarbon chain of carbon nunbers 6 to 14 that may

tHeapehin@ndaka: (5id-Gnathd darBy EbsmPEhy ROt *ﬂﬁh'l%n@o to the
pol yoxypropyl ene al kyl ether represented by the

é&ﬂf@%ﬁa (a2 T@@r63%§dé%e§ h¥9f9§36 Ol &ha g&%;ﬁgigbgﬁ store

nmber s 6 to 14 | ess han or

«f% i ﬁgggcln the ROM 102, for example.

The driving waveform generator 107 includes a
digital-to-analog converter (DAC) for subjecting the pattern
data of the driving pulses to a digital-to-analog conversion
and outputting with respect to the head driver 108 a driving
waveform that is made up of a single driving pulse (driving
signal) or a 'plurality of driving pulses (driving signals).

The head driver 108 drives the recording head 14 by
selectively applying the driving pulses forming the driving
waveform that is received from the waveform generator 107 to
the pressure generating means of the recording head 14, based
on the serially input image data (dot pattern data) amounting

to 1 line of the recording head 14. For example, the head



the surface tension of the ink. As a result, it is

possible to inprove the wetting characteristic between
wo b@enemst di ng i nk and the recordi ng nmedi um apPdT/IPR005/022238

i ncrease the penetration rate (or speed) . O course,

it is possible to use penetrating agents other than

the conpounds represented gy -the fornulas (1) through

(4) . Exanples of such other penetrating agents
drnvkude08l kytkudsfs polshhftir regsstvhdlorand@patyingt #egkock,

such as diethyl ene glycol nonophenyl ether, ethylene
sgbyiadl ananoidnesvyiaaAt deta, ebhydeste oinadlc wbmoaaything the

et her, diethylene glycol nonophenyl ether, diethylene

z%lgxg%rnvﬂplbélta/ﬁ telchehi £Rr pay! eher alry G@lspeRBebubYA 1atch
ether and tetraethlyene glycol .chl orophenyl ether;

sqgﬂﬁgz;ét2&{@?9&xﬁ%&%&ﬁﬁg E&l@u Q%vel Fhlfter) for

enepol yoxyp ene bl ock copo yner'

fluoric surface act a ho

5 COPRBRbETEnY DS fRbndre §ngﬁ 1 Oa%fcc SEEhe e,
di et hyl ene gl ycol nnnobuty ether is partlcula
3pr ePeraBl 8V brh R ads (PReSPEReRIRd iMRFIEderPatThE Ycontrolled
surface tension of the recording ink is preferably in
t® tamgeOBfOPD by 86 ABvel2corvert ik qaiowitef apdehheflike.
si mul taneously achieving a satisfactory wetting '
ehahdet eass} i thdetameaninheheadol 4i can ibek dandenhby
recordi ng nmedi um and satisfactory grains of the ink

nepsivkl |§ pyidela prebietabhend®@rdrdifg rguib@egorm included

tenS|on 0 e recording ink to be in a range of 30 to
e ¥mOEht Ner 1 RGRY Ao roBl_benerat
0 S0l NS e ot ke freretr
m the point_ of view of hi Syi
1@%& b o sr o e 857 Yl SbEBEBhPthead 14,

that t he VISCOSIt of the recor ink is.in a

gt CgrTobling e ONOFI5ELatReo %&% T Bectifrhg a?w-

is preferably in a

In this embodiment, the driving waveform is made up of a

plurality of driving pulses, and one or a plurality of driving
15 pulses are applied to the pressure generating means of the

recording head 14 so that the recording head 14 outputs a

large ink drop, a medium ink drop, a small ink drop or no ink

drop, in order to reproduce 4 kinds of gradation levels.

The image forming system according to the present

20 invention is formed by the host unit 90 (image processing

apparatus) that executes the image processing method according

to the present invention, and the ink-jet recording apparatus

that forms the image forming apparatus according to the

present invention.

25 A description will now be given of the two-way
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range of 3 to 11. Fromthe point of view of preventing
corrosion of metal nenbers that make contact with the

wormearsdisig ink, it is further preferabl e that pPcrappidsoni223s

the recording ink is in a range of 6 to 10. The
recording ink may include a preservative and fungus
repellant. By including the4dpreservative and fungus

epel | it is possible to prevent germ
#%%"r%o“ﬁ%ﬁ%ﬁ?%n‘dg?hp%%% HE P5piTRES BTG japparatus.
uring storage_and thepicture quality of the inmage
Theat O MayoFaéar ofl tHrrenaalt dedgr et uthe Balmy ek fderence
t he preservative and fungus repellant include
ey siaduasoduedbbyar sbightumiifferahes sodiesn s0rbicdwlor tones
acid, 2-pyredinethiol-|-sodium-oxide, isothiazolene
tonpdundecsedi i beNZtd FAGadd peEhUr down-path path) and
pentachl orophenol and the |ike. The recording ink my
tHe | ted@ra pHSh P&EY@%&ﬂéﬁ%)agﬁnEheB¥eé£¥&f€¥:H%a%h%cgﬁsﬁn the
preventive agent, it is possible to form I''monthe
Btals Sk age contact with the recordin
i nk, ssucﬁ1 ag ?%‘E@%%{%kﬁ;%ﬁg%ﬁtga wi4","£3§oreacs° dgmgr’ ebgﬂt—"use the
545% netal . su gﬁgg fromyrustin | es of the rust

r in whi %' Exa i i
| VRTERehtS | TRAGRAE ot BRS UFFF (e GmRg 1S different

preventi ve
hi gsul f ate, amoni um t hi ogl ycolic acid, diisopropyl

M’euﬁf)ﬁ?"?wt%?t}béﬂdaéﬁ‘ﬁ KEBUBN Rafthranitrate,

di cycl ohexyl ammoniumnitrite and the |ike. The .
recordi ng Fak exgmpiel wdenanhextdatway nedurdingr isByarried
i ncluding the oxidation inhibitor, the oxidation

duthiblyi tee of | theldtedaratiegr adhadal 4 sgeds whemrIithels having a
radi cal seeds that cause the corrosion is generated.

ddRNeE, nokzIlEs Pessiided tih R &b GeahASh ndiggéﬂﬂﬁ?s(that is,
of the oxidation inhibitor include phenol conpounds

tgl:éﬁggrégﬁa%ﬁée %%%%g&ﬁ gEg%%ﬁl?ag 21:91?3’ %to‘i%.rs?ngn the order
Y@C%L'Eﬁétfw$&%§9'3%1%&e%9%ference oécurs at the part where a
plurality of recording inks overlap on the paper 3. FIG. 15
is a diagram for explaining the head structure and the two-way
color difference generated thereby. When the yellow (Y) ink
and the cyan (C) ink overlap, the color tone becomes different
between the case where the recording is made using the yellow
ink and the cyan ink in this order and the case where the
recording is made using the cyan ink and the yellow ink in
this order. Hence, when the two-way recording is carried out
using the recording head 14 shown in FIG. 15, the recording is
made using the yellow ink and the cyan ink in this order in

the forward path of the recording head scan and using the cyan

ink and the yellow ink in this order in the return path in the
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stearyl- b- (3, 5-di-tert-butyl-4-hydrozyphenyl)
propionate, 2 , 2 '-nethylene bis

W@ 2o0ensmb7 6-tert - butyl phenol), 2 , 2 '-nethyl BOBIHR06S/022238

(4-methyl- 6-tert -butyl phenol) , 4, 4" -thio bis
(3-nethyl 6-tert -butyl phenol) , 1, 1, 3-tris
(2-met hyl - 4- hydroxy-5-terthyyl phenyl) butane, 1, 3

, b-trimethyl-2, 4, b-tris (3, 57CUtert- 4-hydroxy

reenryl patlenzenshe treicorf3ngShekd tsaran, bangl adbahgdshaged blur
benzyl) isocyanrate and tetrakis [nethylene-3 (3"; 5 -
(@hetent cdLEW) - 4hdty ds9xyhphenytyapraaflicanati €Ferehbaneis

and the |ike. Exanples of the oxidation inhibitor also
deﬁ%EH @da§@55h§é”3¥3%%@5d§9§@réﬁ%r%dior tones for the forward
- di phenyl - p- phenyl ne di am ne, phenyl -

b-.n th Ian1ne phenyl - a- naphthylan1ne N, N- b-
aﬁ&pﬁ?ﬁ l¥|dp|c;t'henylene dianine , N '-dlphenyl

et hyl ene dlanln "-di- sec but | e

i o o 418 ©L4aR et irEs: iR faihEnatsherence,
the like. Exanples of the oxidation inhibitor also

a hepddesreetyng meohpeuAasigned & dqlageyp plurality of

t hi odi propi onate, distearyl thiodipropionate, |auryl

rotver pf hoz ok praoprangest én theymd 5t ydcarmiogdi pLoprbhen e, where
di stearyl b, b'-thiodibutylate, 2- nercaptobenzo

dathd2ée! es mhdaulylorsul pideanney tde ddideaesFuhabearer e,
exanpl es of the oxidation inhibitor also includes

Hhasghar vs SUMAENAS -5He Hgagi t&dPhaNY ltweh@gPRbEE: rows of
trloctadecyl phosphite, tridecyl phosphlte trilauryl

t hi I d I
BHaRSE SR b P BRI ek 288 east
and the Li ke. Furthermore, .the rg%g d|n

e FRHeCh PRFFETUIE 0PI e ER APl 2 FHE" pﬁ°&8§u¥gFo+s

i ncl ude hydroxi des of al kaline netal elenents such as
arreppamh RGeSt devo JedsuRhyBPekl R Lo 836CidBPuRhe same
hydr oxi de; ammoni um hydr oxi de; quaternary anmmoni um
doydroxnkes; quaternary phosphoni um hydr oxi des;
carbonates of al kaline netal elenents such as

FIG. 16 is a diagram for explaining a head

structure for eliminating the two-way color difference. As
shown in FIG. 16, the rows of nozzles for ejecting the cyan
ink and the magenta ink are provided between the rows of
nozzles for ejecting the yellow ink, so that the recording is
made using the cyan ink and the yellow ink in this order or,
using ﬁhe yellow ink and the cyan ink in this order, for both
the forward path and the return path of the recording head
séan. Further, the recording can also be made using the
magenta ink and the yellow ink in this order or, using the
yellow‘ink and the magenta ink in this order, for both the

forward path and the return path of the recording head scan.



l'ithium carbonate, sodium carbonate and potassi um
carbonat e; am nes such as diethanol am ne and
wao eioeps@sol  ami ne; boric acid; hydrochl oric acPdr/ipP2005/022238

sul furic acid; acetic acid and the Iike. Next, a
description will be given of a control part of the
i nk-j et recording apparatug; by referring to FIG 14.
FIG 14 is a system bl ock di agram showi ng the contro
Apant refultbe tihk-twcetayerecdrainappsy dleusaraiednovblwhile
part 100 shown in FIG 14 includes a CPU 101 that:
c0Brgohg tihe &lIidr eebibduL bl & exayitimg aagpar ablsy Pecording
ROM 102 that stores prograns to be executed by the CPU
h%g%ngng_95f§€ ddresd rdat8dudi RO A3 drh@lant 8BPEARAFIEY out at
storés imge data and the like, a nhon-volatile nmenory
é %Qé that hold data even when the power of the
in%gje prec'ording apparatus is OFF, and an ASIC 105
that carries out various kinds of signal processin

5  image proc%%s?ﬂ%m%ﬁfhei§mﬁgﬁF?a f TwﬁgﬁgogPﬁe?lgference’
processi ng i ncludi ng processing of input and_out put
ashgadl stFeetwen ey %@neeﬁhan%%tw elnidsy &t Pieééfawgof
apparatus. The control part 100 further includes an
riowsepfavez{lésF)ari@iged dni vhagnavavefaamigendiaeoridm,7,where
a head driver 108, a main scan notor driving part 111
cdheh @biwVisgnademipn ofcanphutralifdy Oof il escahatobos
driving part 113 for driving a subscan notor 112, an
Heahbas SHPPAYIND RREhnlAd HOFeStHUN Yithd 3R ASrbi Asws f
the Charging roller 34, an environnment sensor (or

10 n%%gigg gP%é%g%%%%xggghgﬁegep é(%gﬂgnc_ﬂd&o'nﬁargtlﬂéhst one

I nt er ges dafa and signal's between

the contro art 100 and a_hgst_unit_ 90, such,as_a

158, SEnEP P bR ATH SPRERTE, Agot HESTHhiye b e 4Bk, Tg erranged
apparatus according to_the present invention. The )
betwerAgtHRVESGT Rl @Rezaesr T2 7R IRTIENE ddea SaRpVFREPT 1k,
waveform for driving and controlling the .
and the rows of nozzles for ejecting the same color ink are

arranged symmetrically to the right and left about a center
15 axis which is perpendicular to the main scanning direction.
FIG. 17 is a diagram for explaining another head
structure for eliminating the two-way color difference. As
shown in FIG. 17, the rows of nozzles for ejecting the same
color ink are arranged symmetrically to the right and left
20 about a center axis which is perpendicular to the main
scanning direction. More particularly, the rows of nozzles
for ejecting the cyan, magenta and yellow inks are arranged
symmetricélly to the right and left about the center axis
which'is perpendicular to the main scanning direction, that is,

25 symmetrically to the right and left of the row of nozzles for



recordi ng head 14 via the head driver 108. The
envi ronnment sensor 118 detects the environnment
wo esopesBREUr e and/ or the environnment hum dity. AEEJIP2005/022238
i nput/output part 116 inputs detection signals from
vari ous kinds of sensors (not shown) including the
envi ronment sensor 118. Anggperation panel 117 is
connected to the control part 100, so as to input and
edespling the drlaak amk hat this neresisarhan gaske | Bkncgettwo or
~ recording apparatus . The control part 100 receives
motrentli ¢ pednccdlive linke, mapchedbverliappgel dat an arloitrary
the host unit 90, at the interface 106, via a cable or’

cxdaet ¥RakK. i dhe:diasld, Urblt BOtRBdhderdm@edupadh and the
personal conputer or the like, . and fornms an inmage

I%&%%ﬁsgagﬂ QPH?Heatrlé%&Hg:Hﬁaﬁegd data, PLA¢eS$kBfect .to a

appar a an i mage readi ng apparatus such as an i nage

d [ i ¢k h .
s BRERShueRRE 47 IS, FSUR SPRE 9eSEB-1 Fconding

control part 100 is generated by a printer driver 91
CRAcBEIFART1RA tPHE enturkbent SR EREsEOLAFt 90

. The CPU 101 reads and anal yzes the print data within
rgpredepibbe bediay, ©Ehgt ai solpt| xrrArding havingenf breger
106, and after carrying out a data rearrangi ng process
candrt heprodecibild hegAShCcafbbe t camnsifest ©uttheti apgegh speed.
data to a head driving control part that is forned by

the drivi ngreaved orgngenagabar £fdP el itrieghead1 dr avether
108. The conversion of the print data to the bit-mp

10 rﬁ%hasﬁgﬁc£89%P&hﬁ%ﬁﬁnﬁka9§ﬁguﬁﬂéfﬁhéiw%y B8 ri §ifference.
c y i

arried out e printer driver 91 which devel ops

A5t CRE"Bata TETt -Thtp R, £FCPFAR bt TV 156 (5 iPE
control part 100, However, it js of caurs ossible to
neEERSAr BRE CHAA TS MERRONIB2IOTTE Glgtpghes, namely,
photo yellow (PY), photo magenta (PM5 and photo cyan (PC) inks,
in addition to the normal yellow (Y), magenta‘(M), cyan (C)

15 and black (B) inks. The symmetrical arrangeﬁent of the rows
of nozzles for ejecting the different color inks in FIG. 18 is
similar to that shown in FIG. 17. Of course, it is possible
to additionally use a photo gray (PG) ink. Accordingly, by
use of the inks having the lower color tones, the two-way

20 recording can be carried out while further enlarging the color
reproducible region, and the granular impression (or rough
impression) of the recorded image on the paper 3 can be
suppressed.

Next, a description will be given of an embodiment

25 of the image processing apparatus (data processing apparatus)
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The driving waveform generator 107 includes a
digital -to-anal og converter (DAC) for subjecting the

weadobesnstdat a of the driving pulses to a PCT/JP2005/022238

di gital -to-anal og conversion and outputting with

respect to the head driver 108 a driving waveformthat

is made up of a single drivjaqig pul se (driving signal)

or a plurality of driving pulses (driving signals) .
dfverdead tei vee pgssant voyenhéon edoradl ngdledeslthpy

sel ectively applying the driving pulses form ng the
déiidodingnvayef oien giiattdrs drécerveld dcarndineg waveher present
generator 107 to the pressure generating neans of the

fReptdbndiReade IHostbasad o0 LRecKettaldfersNRue HRBEE data
data (dot pattern data) anounting to 1 line of the

(SEREAL00, 01080 ek SRoAXANR! 8 LHe HRAfIEoEh nl08pparatus

udes a s regi ster for |nputt|n a ¢l o
S serial .data | atc rCU|t f or
Jectining ?ﬂe%g%%seﬁnwnefsn $ofherhl (i Sheer Bk IRt
response to a latch signal, a |level converting circuit

1esordépgl 2BRRFREIS, S ASonPeFEFRED al P fQTMf thReimage by
out put value of the latch circuit, an analog swtch

tdrer dyikCoetsuecehding rempagptuRator simags Helrmdagt spparatus) ,
ON OFF by the level converting circuit, and the |iKke.
Hy1ﬂéﬁe&rﬁﬁgetothnsrennrdmﬂg.héadié4ac&nmhdo@aﬂvbmoby

sel ectively applying a predeterm ned driving waveform

digriadedoNekpea thing RO stavet are bf off i entiodiinédt of the
maveforn1generator 107 to the pressure generating

égyﬂgéﬁoﬁrﬁggr ?ft = ana@%@@olﬂhebﬂréégﬁﬂ‘ﬁ&de&glﬁheln this

state o swtch array. In this

[ d f
SFRREAERS o e ST ARUSLED o8 B B i 55 e

dri vi ng pulses are applied to the pressure generating
RESHFE Lo N'WRBL+@Ror di ng head 14 so that the recording

head 14 outputs a large ink drop, a nmediumink drop,

smal | ink @heppointer Hdverogl ph bh%lé?oatowﬁr@@ué@ﬂudes
ki nds of gradation |evels.

parts 131 through 137 shown in FIG. 19, and processes image

data 130 into output image data 137. The color management
modulé (CMM) processing part 131 transforms the image data 130
obtained from an application software or the like from a color
space for the monitoring display into a color space for the
recording apparatus, to make a transformation from an RGB
colorimetric system into a CMY colorimetric system. The black
generation/under color removal (BG/UCR) processing part 132
carries out a black generation and an under color removal
based on the CMY value. The y-correction part 133 carries out
an inpﬁt and output correction which reflects the

characteristics of the recording apparatus and the preferences
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The i mage form ng system according to the present
invention is fornmed by the host unit 90 (i nage

WER@MEMSESNG apparatus) that executes the i nagePCT/JP2005/022238

processi ng net hod according to the present invention,

and the i'nk-jet recording apparatus that forns the

i mge form ng apparatus acgy-ding to the present

i nvention. A description will now be given of the
afwdhgayeer or the feEetdE Yt KastbEeHnRg iRanthd 3dnagetricts jthe
form ng apparatus. The "two-way col or difference™

troefadr guantihe abldatadi f Aehehfeond airarssiagdpert 0135
slight difference between the color tones for the
ineqoHdsng dntlidwe raria dnpakBpl&teslaMe pakhepakb) Bt dot
5 the return path (or up-path).of the recording head

23R rhNathen JahdhS G B9 dbreetd pdtoranihecbWPa¥@Yby the
recordi ng, because the order in which the recording

' [ ed is diff . for_the.fLorwar t

e EhS, SRR Thsr v BREr LUl qindr Y A% Havaage for
recording,is carried 10 qut by use of the recordin
SRERGRER) SHBRAGn BAGSEPs SRER B 9450 JPEnGYSF¥sScan, and
arranged in the sub scanning direction (that is, the
dezedpPaFngheli daked idaPerddndeaBhtles Rt tdemsr ©f pachhef the
order YMCK, the two-way color difference occurs at the
neazileshthat sap wralsjtertotheetnk dindy nakles tbeerkaprding. An
the paper 3. FIG 15 15 is a diagramfor expl aining
dutpulicad sheé ucdstieriarithgt part Wo3§vays calpprl iddf ter eneeink-jet
generated thereby. Wien the yellow (Y) ink and the
rORRdE Y hbkaonald aly thieimghorad@ane Jpeconmes different

bet ween"t he case where the réecording is made using the

yel | ow i nk cyan . in ' ka S
where the 3% g?&elt(%’diangolrgg?r%d%}' uhiéllslng{ftjﬁtgecggﬁ&?%ﬂﬁ%ngf the
the yellow ink in this order. Hence,. when the two-wa .
SPUOSE) FELTSE ot PRV BB ig (R T O R heRn Tapording
shown in FIG 15, the recording is made using the . '
APPRIBHNE nkt e tthe tOPaAmPER fATRHIS apP@eptrs- The

embodiment of the image forming apparatus according to the
present invention may be formed by providing the functions of
the halftone processing part 135 within the ink-jet recording
apparatus (image forming apparatus).
Next, a description will be given of a flow of the

image processing of the printer driver 91 in the host unit 90,
up to the halftone process, by referring to FIG. 20. FIG. 20
is a system block diagram for explaining in detail the flow of
the image processing within the printer driver 91.

" When a “print” instruction is issued from an
applicétion software that operates in the data processing

apparatus such as the personal computer, an object judging
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the forward path of the recording head scan and using
the cyan 25 ink and the yellowink in this order in
WO b@est48T N path in thereturn path of the recopdi/mgp00s/022238
head scan, and a band-shaped bl ur (uneven color) ,
that is, the two-way color difference, is generated
because of the different cehar tones for the forward
and return paths . In order to elimnate the two-way
peoko0li ¢f ertenge indeleddiger u2l Urusaesy the Hesdgpediect
include a plurality of rows of nozzles arranged in the
wiBhNrégpadt g i eéapuen20ohessd eaeh dadw Bsenprecessaf
a plurality of nozzles that are arranged in the sub

t8¢808h NGo SRy LWALAS HBF VS RIgeROEBE 6L Al €In other
provided to eject the same color ink, and at |east one

row._of I r.ejactin I f4 0 j '
el ol o e e L
.sane _col or ink. FI 16.i s _a.diagramfaor plaining a
SHETAnG PERTEAS ort Bl PIRGE: HPGHS BRG Sway cor Brraceer
difference. As shown in FIG 16, the rows of nqzzles
ipggeeflatei MprHaaifes rakesred iR amgdRracrak dier) 202,
provi ded between the rows of nozzles for ejecting the
ljekl imagakdatsp tHeaeinhétescoetrepd $omadge lisendgatde 203,
cyan ink and the yellowink in this order or, using _
dgraghyel insgé nkatand hiclreiagater nkefertdd soondegraphic data)
both the forward path and the return path of the
2oacahdi pocherd SRR dadht NBEreiMer e dedicR@e@ato 3d$Oimage
be made using the nagenta ink and the yellow ink in
[ e r j t i : R0
T BOF e R ot g SR e e
d%%tun§sgaéh of the recording head scan.As a result,
EERBEWAYT T EESTdi ng can be carried out whil>e
enl arging the col or, reproduci bl e regi on, .and a coI?
recor di ng Na% R icige 1¥ol 8r SPEDR $1E9r BF bn @%n
be carried out at a high speed.
carries out a color adjusting process with respect to the

character data 202, the line data 203 and the graphic data 204.
A color matching process, a BG/UCR process, a guantity
restricting process, a y-correction process and a character
dither process (halftone process) are respectively carried out
by a color matching part 207, a BG/UCR process part 209, a
quantity restricting part 211, a y-correction part 213 and a
character dither process (halftone process) part 215, with
respect to the character data 202. 1In addition, a color
matching part 208, a BG/UCR process part 210, a quantity
restrictihg part 212, a y-correction part 214 and a graphic

dither process (halftone process) part 216 respectively carry

out a color matching process, a BG/UCR process, a quantity
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In order to elimnate the two-way col or difference, a
head structure nay be designed to include a plurality
wobkiwosmsDf nozzl es arranged in the mai n scannP@mJP2005/022238
direction, where each rowis nmade up of a plurality of
nozzl es that are arranged in the sub scanning
direction, two or nore rowg,of nozzles are provided to
ej ect the sane col or ink, at | east one row of nozzles
résmrfqumnglp;oaedstfervﬁmormﬂanlqnnprpseasram@eﬂ drestpheen
two rows of nozzles for ejecting the same col or ink,
dapgkt herdcaws qhan@zadhespfstes)ectiithgrebpesanto ctieorl ine ‘4
ink are arranged symmetrically to the right and I eft

a2pouso# é}?tﬁ{e ¥henybi ghed er pendicul ar to the main

scanni ng rection. FIG 17 is.a dlagran1for

expl ai ni n ther hea ruct ggw;

t wo- way c% gangaégéA S s ‘ﬂﬁdSngQr?cﬁ/ r¥sion
rows, of nozzles for e Sftln the me co# d
taPRRHGR Sy HeS POSFI 5 Bngorer J it an
center axis which is perpendlcular to the main
cevRnes PPN tashnigne IBESLPARLTQAASE My tht ResPefws gt the
nozzles for ejecting the cyan, nagenta and yell ow i nks
imnge adatoan ROH .Sy Noetalte) | § coldthedjughingnereedss ansuta
the center axis which is perpendicular to the main

cstafnhainge griceesst Bag ¢srrissdmettr bgahl golor tadjusting
right and left of the row of nozzles forejecting the

pQ!C?0522 N rla td?dl%rpﬁ\ét:bﬁﬂlh@rpé:ﬁsQZBFEﬁﬁ@, al @B/ OCR B Ress,
ferent color ink s may be overlapped in an arbitrary

aorggﬁtt r}{éﬁﬁ?& hgrggésggi Eﬂ35885¥@5918§I$F655¥5 are

e re recor scan

e D g N T

enl arging the color reprodu0|ble region, and a co) or

2p4¢ on dUWRN R G SATRGESRT RIFlord %%ﬁF‘G‘d&chF%r?%ﬁ%‘?P part
can be carried out at a high speed. FIG 18 is a

286agand floen expleainoirngi§fusiommndness (halftone process) is

carried out by an error diffusion process (halftone process)
part 227. In addition, in the case of the recording using two
colors or less, an.image decimating (or thinning) process, a
color adjusting process and a color matching process 233a or
an indexless (or no-index) process (process that does not
carry out a color matching process) 233b are respectively
carried out by an image decimating (or thinning) part 231, a
color adjusting part 232 and a color matching part 233a or an
indexless process part 233b, the BG/UCR process, the quantity
restricting process and the y-correction process are
respecfively carried out thereafter by the BG/UCR process part

224, the quantity restricting part 225 and the y-correction



head structure for elimnating the two-way col or
difference. As shown in FIG 18, the recordi ng head 14
worooesasyel | ow, magenta and cyan inks that harer/ieeoes022238
col or tones, nanely, photo yellow (PY) , photo nmagenta
(PM and photo cyan (PC) inks, in addition to the
normal yellow (Y) , magentgyM , cyan (C) and bl ack
(B) inks. The symetrical arrangenent of the rows of
pactzP2s6, f and et ithg eheodi §1 £fusitore groceisskshahf e
18 is simlar to that shown in FIG 17. O course, it
procpessi bt ecd xriadilictitobgl tie userer phidtfmsjoay ptO&ess nk.
Accordi ngly, by use of the inks having the | ower col or

%gﬁ§§onghﬁréaggéyaxﬁ&ecggdlng can be carried out while
further enlarging the col or reproducible region, and

the granul g (pressl o (9L (OHONAUPTASSLON) (AE Ehonic

recorded iftage o paper can be suppresse

a_ de i ption wll of

5 dirge0hr LRSS APT: HEpaa b grbalts Frgeess F %an rop
apparatus)accordlng to the present invention which
OreceadeBat he? EhiRddiore e afeat:hen%rwﬁ &P ¢epugEing process
according to the present invention in the host unit 90
afhitble tohosfatbistied pags daba pditherdgoaringet he the
enbodi nent of the inmage form ng apparatus according to
doherpmnasening neiddsen oft bt tslot heatiaikdng ebrte2d2di ng
apparatus, so as to record (or form) the inage by the

ink-jet reegé& dirffé}%@%&:faaﬁzhét(gfei;ﬂﬂﬂfésfﬁdﬁm each of the
appar at us), referring to FIG 19. FIG 19 is a

10 o{bﬁiregtigg%;@% Pir?&lkloxg c%gm%a%aeméltrﬂén%ﬁg%a@acmgse ata.

ment printer drlver 91 according’to

t he presen&%%ré§ig E%g%ggg gnP Jenle 9f, tRE LOP8Eone

processi ng g e present
i nvention. The rlnter driver 91 of t he h st u
Hr@aeéaeeaﬁar@%sqrslm ﬁPBN&hCT’S’?e%H*R)‘W? ite Odarﬁ%ﬂt of

processes I mage
the image processing method according to the present invention.

This embodiment of the image processing method is
15 characterized by a dither mask (threshold matrix) that is used
when the dither method is employed for the halftone
representation means.
First, a description will be given of the
conventional dither mask. As described in the Japanese Laid-
20 Open Patent Application No.2004-166163 referred above, the
conventional mask is based on the inclined 45-degree line-
group keytone, and has a highpass filter characteristic by
taking into consideration the characteristics of the human
visioﬁ while maintaining the keytone continuity in all

25 .gradation levels.
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data 130 into output inmage data 137. The col or
managenent nodule (CMM processing part 131 transforns

wo b@ciosrge data 130 obtai ned from an appl i catiPOT/JP2005/022238

software or the like froma col or space for the

nmoni toring display into a color space for the

recording apparatus, to makg-a transformation from an
RGB colorinmetric systeminto a CW colorinetric

system Thel® &k igeredappban uslieiingoagr ekamplal of a
(BG UCR) processing part 132 carries out a black
mjetmuat it gt tarnuedethe oinel irenbdnebgsedp okeyheneCMyY A
value. The g -correction part 133 carries out an i nput
483PdegutUn IR NiipB-YRLEP kSftl®ed Sither mask will be
characteristics of the recordi ng apparatus and the

d%gms&%;o}eféﬁgﬁﬁ e, Ihgs gantdity ma8ky M ERbIAG RaFic. 21

restricts t tal quantity of data. A halftone

r part 135 ,i.ncl t tEi d

BREeRs i e aaS BB e ér?aﬁg fRhithe 5 %
that is to be output and,recorded by the r corglng
Safpafat Ut AWEFSeastbRi BPhG PATE P TGS ded To ze, a 3 x
segnents) the dot pattern data into data for every
3ssanAe and el Gigeshe HBEagERFEHAMFEBACERBERBEPR | bhanade
of each of the nozzles that are to eject the ink and
byakeatihel I ¢ clatdieng ngAtheokéepueneflimee ofasher uri hgnapset as
136 is supplied to the ink- jet recording apparatus as

shbeni MRgeadaitarcliyh (@) €AUFSE, 22 porrIican2erial b @faddwen
functions of the printer driver 91 nay be provided

SHolBhg the dilati®h TepeELdbRta PR JfUshet RAL1 ifed ithe-
|nage formng apparatus. The enbodi ment of the inmage

gr%upb QYE‘&E’&“ atllﬁs t%ggoégﬂrgg?%]fa# rL%s%r ei%mi %g&hé@ Meor the

ornmed by provi uncti’ons o

Ift ne processin 13 within th
FEeori %W%ghe%a% Bof A oama: BRuept SReshres
a description will be given of a flow of the image
kingeeasi h@kd?rctmélﬁielsmt BAMgtYn et 1Rrgen ipkedReBt %lrﬂ‘?dlum
90,
ink drop and a small ink drop. In the following description,

the dot arrangement that emphasizes the keytone as shown in
(a) through (i) of FIG. 22 will be referred to as a “reference
pattern”.

In FIG. 22, a reference pattern A shown in (a) has
small dots arranged along one diagonal line, a reference
pattern B shown in (b) has medium dots arranged along one
diagonal line, a reference pattern C shown in (c) has small
dots arranged on the right and left of the reference pattern B.
In addition, in FIG. 22, a reference pattern D shown in (d)
has small dots arranged in all blank portions of the reference

pattern C, a reference pattern E shown in (e) has medium dots
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up to the halftone process, by referring to FIG 20.
FIG 20 is a system bl ock diagramfor explaining in

waledoaiok745he fl ow of the i mage processing wi t hi PCT/E005/022238

printer driver 91. Wen a "print" instruction is

i ssued froman application software that operates in

the data processi ng apparatsgs such as the persona

conputer, an object judgingpart 201 of the printer
agrrperdodn j thiryesi ohite arAnde bt objtda rRferepesppettemn 4, and
i nput 200, and the data are processed through ‘

ac aefespooe | paf treount @S shownedn h(fudged lelzgectotsnimtgierce, of
wor ds, based on the kind of object judged by the

8l ﬁ@almﬂd%m tHa@cess atrihged®hyilenig jthdgdnggpasl Ple of
character image data (hereinafter referred to as

tﬁQaE@féféngé"tﬁa)tt?e% gl npu LR Sal a spheqgl n§§t e£ reference

referred to as line data) 203, graphlc i mge d

p%@grelngfter feferred to a ag??mgp q%t%hPéggsngll of the

fite i frage &éiag herei na erte
data) 205 are processed through the corr ondi n
Pt Ldotecat | B eI PEaas POREAT o (1 CGTBPRDCS oahan H
adj usting part 206 carries out a color adjusting

speybess Wil haedpese doteharernrgetday that 3ighp, alacheleft of
line data 203 and the graphic data 204 A col or

tiet ¢hrgg goiosess the BELEOR@e quatdssrra Gquanti ayreference
restricting process, a g -correction process and a

palideaat er sabtein process (kalkt dbespaoeessged adte all portions.
respectively carried out by a color matching part 207,

a BG UCR piR&ensnRa br2@8aqat fontdJdal d @bkl ehhNge part
211, a g -correction part 213 and a character dlther

r%%%g Fé&éfﬁéttgﬁtegpéﬁogeﬁﬁ ] dglk 2011:5’a \MnEtE Itng§Qe§ 51m11ar

tion, a col or

art .20 roces art 21 quan
et PG G ¢ ToP SHATGLe bt SO FFPEEi¥%Bd2%6
graphic dither process (halftone process) part 216 .
gFé§E§éPPV%¢We%%ﬁﬁya binary value (with or without dots), it

is necessary to use at least a mask size of 16 x 16. In order
to represent 256 gradation levels by a quaternary value
(without dot, small dot, medium dot and large dot), it is
neceSsary to use at least a mask size of 8 x 8.

For this reason, the gradation representation is
actually made by distributively determining the dot
arrangement using a 5n x 5 threshold value mask shown in FIG.
23 that is obtained by spreading the 5 x 5 unit mask which is
used as the minimum unit, where n is an arbitrary integer.
FIG. 23 is a diagram for explaining an example of the dither
mask size, and FIG. 24 is a diagram showing an example of the

conventional dither matrix (threshold value matrix). FIG. 24



out a color matching process, a BG UCR process, a
guantityrestricting process, a g -correction process
waneasysaphi ¢ dither process (hal ftone procesB)T/w65/022238
respect to the line data 203 and the graphic data 204.
On the other hand, a color judging and conpression
techni que judging part 221lggarries out a color judging
and conpression techni que judging process with respect
shows hehe nigle gtateaxa2086g Modem| for, aa 1dokod Sadj tiket mpsk, that
process and a color matching process are carried out
iBy 8of0h ofasdjwizirieng paBt 2A2twwid g toWweweppt ahidexgen large
part 223, and a GB/ UCR process, a quantity restricting
mB5RCESSe ANl Bl 1GObRAEEI 5 i ane tegpegdively
carried out thereafter by a BG UCR process part 224, a
quantity rﬁ?téﬂeﬁda%% ger EP%Z&{J}S& Gk C(Bch fﬁ%k% PHdwn in
e h t

226, and then an error diffusion process a one
rocess) is carried o by an error djffusion 0cess .

5 FRRal Ao D GSOr BAFECBA 7S | TadtiROACN ot i 19
of the recording using two colors or |ess, an inage
ngeti AEPRATL 1e5h (i ARLngY PRecEdatiogpolereda) that ipn be
process and a col or matching process 233a or an
repdegtrsed (y the ilndedpt precesdinprappesstufapt ddess not
carry out a color matching process) 233b are

embsfenént el YFaartheetiadfitohy quadatsge devedaf i tige (@radation
thinning) part 231, a color adjusting part 232 and a

1€QL0r i §BtShvdb R bg33RaliaBlly | MRS gPEREeasSt P the
233b, the BG UCR process, the quantity restricting

S t -C CLi r e ] [
to QPERISLENG. {1, BpeBLGgel) n eSaaepeeoert gk o

SHBHPr a1 I ShiHI 396 CTaRdCt et (RE SPPB L8 (FIg KRvtone
BEPrES] bh GRS ChoiT POREC RO SAPEnabns The (e Ll
case of the line data 203 and the graphic data 204, .
andempdbee seotmya thitdec K St deareROMPlrisess post tapnRap thin the
5 x 5 minimum unit mask. In the case of the reference pattern

15 C shown in (c) of FIG. 22, the keytone line that is already
formed by the medium dots is fixed, and the keytone péttern is
fattened by preferentidlly arranging the small dots on both
sides of the keytone line; The dots are arranged similarly
for the other reference patterns to represent the higher

20 gradation levels.

When making the gradation representation, it is

necessary to determine the dot arrangement order to
interpolate (or compensate) between the reference patterns.

In making this determination, measures are taken so that the

25 dot arrangement has a highpass filter characteristic which



process part 241 prior to reaching the col or adjusting
process of the color adjusting part 206, and then

W@ obism4s7 t 0 t he col or matchi ng process of thePCDiE005/022238
mat chi ng part 232. The inage data that are processed
for each of the objects are finally conbi ned back to
the original imge data. Hig-halftone process carried
out in the hal ftone process part describe above
tesrPed PN IR dat@ tdRBo iR RrefRa TR C taTd Stigge fpEBe eBWNay
nmet hod accordlng to the present invention. This
vasbodi KERE) ofhawie inmiige - p£beesBiGrg Atetilsod Hdéagram showing
characterized by a dither mask (threshold matrix) that
the vhedaobhen dthiee dift hbe hehdodvisienpl apedItor 26 hethe
hal ftone representation nmeans. .First, a description

otidlihabe OhyaftQs the Q%Yﬁ@éiﬁéf'a_m @M@&a@sﬁnléss and the
descri bed in the Japanese Lai Open Pat ent

5 a’ﬁBBHEQQtiI‘P é\:Q:eSZQ.Ql %g g§lr§§%§e|%%e/a§9v %Pg%g}{ units.

convent i on IS on t I ne

mearous, K 4088 PILAIENER) i g £

characteristics of the human V|S|on while maintainin
SFREAKBYRDIE e GHHMECIGTFR aF | DY HR aﬁafie\t,épg -ﬁ?@lszl

is a diagram show ng an exanple of a , m ninmm unit
bgsveernpattexes | Favinge enrhasigedupnikéynedel ime-group keytone,
45-degree inclined |line-group keytone dither mask wil |

floe desese betedyy thef gredagion kevalsikchangets mask) tisdiown

in FIG 21 in which the keytone |ine appears for every

10 gzadetsof OTeddle fepreBentad. b tidWeFerehbe patteMSK shown
may have a 4 x 4 size, a 3 x 3 size or, other sizes.

1hNgpYr a1 ON JLRLLRBL §EAQE: 1Sh 'I%Qz%lblfe%égéﬁjcéé( By the

fattening the keytone Iine of the unit nmask, as sh

reﬁegggcé é%%éLAW& thwﬁlgh §ent 4(§IG22 S aF9éagééi”s owWs

e gradation repre ions Of "the
he"S8E o8k
t t pattern for the halftone gradatlon level when the

change is made from the reference pattern B to the reference

15 pattern C, and a dot pattern having a highpass characteristic
shown in FIG. 26B is obtained when the keytone lines are
removed from the dot pattern shown in FIG. 26A.

FIG. 27 is a diagram showing a gradation pattern
obtained using the dither mask described above, that is, by

20 the conventional group-line keytone.

The continuity of the inclined line-group keytone
is maintained for all gradation levels of the dither pattern
described above, thereby making the banding and the like
inconspicuous. Therefore, by using the dither mask that is

25 formed by the patterns (reference patterns) having the



keytone. In this particular case, it is assuned for
t he sake of convenience that the dot is fornmed by one
wobooblosas7 ki nds of ink drop sizes, nanely, a |PCT#P2008(022238
drop, a nediumink drop and a small ink drop. In the
foll owi ng description, the dot arrangenent that
enphasi zes the keytone as _sfgaown in (a) through (i) of
FIG 22 will be referred to as a "reference pattern”
plurBl Gy 20f @i fifsfreméngeagatien vl wirowependiay bdasthe dot
smal| dots arranged al ong one diagonal line, a
dogbenettenpatiay ad dhowecogn{bldd has tmediinaldoed line-group
arranged al ong one diagonal line, a reference pattern

Key3BAWNpL A é ), Navt 2Rl batletsnariigatterpbhatti ghé
and Ief? of the reference pattern B . In addition, in

rFkgEegge ﬁa{€ £ '% ea%akgegﬂt£)§r5§ME g%ghagﬁgnsygiﬁes,

dots arra gea’in a | ank por%lons of t'he reference
attern.C, a reference.pattern E shown.in (e) has

5 BRUrORT BT Shgle ORCLRESH R ARk VsPRENbS |
reference pattern D ,,and a reference pattern F shown
maintpinadsardrigie derding prdcehe oflkh &Smerrurnagpgpicuous.
that are arranged al ong the diagonal |ine of the
ref erence PBaveern B preblehepaones vwherFitGe Zgo-way impact
reference pattern G shown in (g) has nediumdots in

qiracedebcal bedfaddve dsabendoasedf tihe otéfeer @pecds, when the
pattern F , a reference pattern H shown in (h) has

indloge i JOkSrRéd angesh @AvhRenkeaNtimnthilef thef thbewh@r Bpact
dot’s of the reference pattern G, and a reference

10 e%%%eeechr?rhh%i ‘aguhfamm féggi&ft&;Larﬂo%%aéémﬁkeﬁéeion) of

portions. e nurmber of gradation [evels that can
representeg by the 5 5 unit sk _or a_unit k. of
UENEFEPL U AT R £58. PRBPE eXadpidi=s ACoFagy Tocnos due
represent 256 gradation |evels Qg a_binary§¥alue with
t6y thet BBLPT dbt sHhe dot peshbeeRsEfiAtidaude &€ E3gyeh
mask size of 16 x 16. In order to represent 256
ppsddaphenan@vid snayy becgnat énpasgikdkg @ form the keytone
line, to thereby deteriorate the picture quality of the

15 recorded image.

For example, even if the dot pattern shown in FIG.
26A should be obtained ideally, the dot position error may
occur for every-other line as shown in FIG. 28, and the
keytone may change to another type of keytone. FIG. 28 is a

20 diagram for explaining the dot arrangement for a case where a
two-way impact error occurs even though the dot arrangement
shown in FIG. 26A should ideally be obtained. FIG. 28 is a
diagram for explaining the dot arrangement for the case where

the two-way impact error occurs even though the dot

25 arrangement shown in FIG. 26A should ideally be obtained.
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(wi thout dot, small dot, nediumdot and | arge dot) ,
it is necessary to use at |least a mask size of 8 x 8 .

wo-o0060ki4S7 r eason, the gradati on representati onPCEIP2005/022238

actually made by distributively determ ning the dot
arrangement using a 5n x 5 threshold val ue mask shown

in FIG 23 that is obtainedgay spreading the 5 x 5

unit mask which is used as the mninumunit, where n
Whenadiff &remtarkevitonegeroe®i &, 23 iro dodigegr herémes possdible
expl ai ni ng an exanpl e of the dither mask size, and

tbl mairdain thdicgramushowbnotian lexargplee oFIGhe28 shows a
conventional dither matrix (threshold val ue matri x)

ELG wRASOONE 1R,k genstali N gy onnatds ¥idBtward
dith er mask, jthat is, for a case where n =

AP OIS, B-RETE R 258 15?0 o

v SUppress the case o

|ther sk (,or trix) shown in FIG 24, k one
that FEFRTPS n?r&?%ﬁg%ﬁépuﬁﬂ FE%éPa%WmﬁC%Q?lﬁgsglrecgyo for
enphasi zed, of all of the gradation |levels that can be
exappdsent BY TY thee Serk- Tren FReordfl fgatppRribas keytone
this enbodi ment. For the halftone gradation |evels,
whiiehgintatsertd e dnigiepleb@yﬂqnﬁkﬂﬁqyaaduéslgenerated-
i ncreasing the dots on the keytone line. In the case
of the refpessce that tiebae AracesHishomthod E#) thadpfdgent
of FIG 22, for exanple, the keytone pattern is .

16WRRARSbZCHsEY PIplBienkhak! ¥hat rangi R dshensmbytand at a
medi um dots at the 45-degree inclined positions within

skgge whe g 9% 'fgggéglnﬁoaﬁsg%e(f%fJgid: %hogft?ﬁe recording

erence pattern

one line t s alreagy formed hy m. do
)éfFff@H 13 EHe ll?eftrgﬁﬁ gét‘f%ﬂé’."“ a?t?]engggﬁg bfcless
tg]peferentlally arranging the small dots on both sides
tt BENREFEDTIE |GHEPLTHEEoKY EORE &y dhGe G LEPRi MagR ythe
for the other reference patterns to represent the ,
rieicgirdingr datherfdmpaidspath of the recording head scan is

made. A description will now be given of the dot arrangement
order for the halftone gradation level that interpolates
between the reference patterns shown in FIG. 22.
Conventionally, the dot arrangement order is
determined by the entire mask as shown in FIG. 24. On the
other hand, in the present invention, the dither mask is
divided into divided masks depending on the state of the
impact error, and the dot arrangement order is determined for
each divided mask. Hence, when the two-way impact error
occurs, the dither mask is divided into a divided mask of the
odd‘lihes (recording in the forward path) and a divided mask

of the even lines (recording in the return path), and a
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When making the gradation representation, it is
necessary to determ ne the dot arrangenent order to
WO nioenpmbat e (or conpensate) between the ref erpomeP2005/022238
patterns. In making this determ nation, neasures are
taken so that the dot arrangenent has a hi ghpass
filter characteristic whichiyjakes into consideration
the characteristic of the human vision (VIF) shown in
cbhBin@d.dRier 2fasksod thagrwendihowedgmahes is used. '
characteristic of the human vision. In FIG 25, the
ordi nate ipeh catzepleheihuphdosddeyy din taebidtitey it tix
and the abscissa indicates the spatial frequency in

(gh?iegﬁ@id Y Jes Eﬂa%_&@-) 2hAANth 361 Q%PGEBEVSi?’h@f Gnask is

Iagrans for explaining dot arrangenents of halftone

BRI SR DEAVESD PP SLATY DRI TR, SO, 8P oo

gradation | evel chapges fromthe gradation,level
1LBBPesEREREP T tife ther Epurieed pp.ftftlﬂr A8 ghgiRifee (St
FIG 22 to the gradation |level represented by the
(returenpethaassnME sfiothe | avemr)ligresr(cecopdipy Gn e
shows the dot pattern for the halftone gradation |evel
refernt petichasigevn SnnRde. f 29m aik a efombdned gather mapk MC
to the reference pattern C, and a dot pattern having

oF Rhehprs sachalar nalsikst MO SHOWE iis FIsed.26BIGs 29 is a
obt ai ned when the keytone lines are renoved fromthe

dg%grgﬁt LRSI OMe I thLE m26A x FltBredhold dalh@dhaiRix)

W ng a gradation pattern obtal ned using the dither.

mask .descr i 0 is, by the conventiona
uﬁFguﬁplﬁﬁ% é%%%%géﬁ%¥ﬁép%é%tinuity of the inclined
i ne-group kgytone I S naig#ained for_all gradation

level s of PREHTh&CTISrt EPR IS AT HEW RGBT e CT PR bhySuch
naking t he bandi ng and the like inconspicuyous,
thagr & @r@?t%yaﬁﬁsiégstthéoaﬁ“?%ek?y ek HEFRC I8t HP nlee piprward
the patterns (reference patterns) having theplurality
pafthdoff ehentecpratiang beadakoes, dupkrdfitey eamphetdey the
inclined line-group keytone with respect to this recording in
the forward path, the dot interpolation is carried out by the
recording in the return path of the recording head scan to
interpolate between the dots formed by the recording in the
forward path. In FIG. 29, the forward path mask MO is used to
form the pattern of the dots for the gradation levels “0” to
“9”  and the return path mask ME is used to form the pattern
of the dots for the gradation levels “10” to “19”.

When forming the image, after one keytone line is
formed, the already formed keytone line is gradually fattened

as described in the Japanese Laid-Open Patent Application

No.2004-166163, to represent higher gradation levels. Hence,



conbi nations that can be recognized as the inclined
i ne-group keytone pattern, and the patterns that
WO ndosnpabat e the reference patterns so as to OPCHIPR005/022238
i near gradation values, the continuity of the
inclined |ine-group keytone is maintained and the
bandi ng and the |ike becongji-nconspi cuous. However, a
probl em occurs when the two-way inpact error described
whbovehée schyprgs ditsechaden fobhethaworaferepsenreheernageshawn; in
formed in an environnment in which the tw-way i npact
(®)r 6F PTGUIER Hdehg aptibaentapsassiron C( showoigh(c) of FIG.
i mpression) of the recorded i nage on the paper 3
2BECRRES: XIS £ONSAI ©40UBediErd Ly hROMRY1ERE kBytBfe dDines are
position relative to the target position, and it my
beco [ ' to.f [ t
SSParEs, BYE T T s By T RemaEg g PEREY
For ex le, even .f the dot pattern.sh in FlG. 26A
5 neRbal (E bR oS 190 DERR SCTh e Hor oS ERoRY P FOTK regrares
occur for every other line as showmn in FIG 28, and
repseReYEbre ey datande F6Gandlhéind \apd Yot hRegPbfeon the
FIG 28 is a diagram for explaining the dot '
kaytangehimes fidrata agas énwhbe eprocaws Wiy bedpacforhedrare
occurs even though the dot arrangenent shown in FIG
r2eArabauscoaxieadly floer ehtafoedardldad 2@tusnapdthgrafnthe
for explaining the dot arrangenent for the case where
A8 rHBy EYad MRaG! 28 [0H1i86EHE o RiudreeughthhBatiehing
arrangenent shown in FIG 26A should ideally be
[ ; [ t yt ones ; Xi9t gl b )
10 o e e AR EeY M he ERR Rlie) o e or
keyt one. FI.G shows _a case ere an error _aqf t
A6SPSan 705 oF EHRC BranEnan oot sy Sopang FEpt the
every other line for the forward path of the Lecordin
nedgdeBeanPR e Frioh t@@aﬁﬁﬁﬁﬁem$ RAGEAD Forn@WAnpt &£ 1C-

It may be seen fromFIG 28 that another keytone
22.

When three kinds of dot sizes are used by using

15 three kinds of ink drop sizes, namely, the large ink drop, the
medium ink drop and the small ink drop, a usage rate (or
recorded rate) of the dots for each of the gradation levels
becomes as shown in FIG. 31. FIG. 31 is a diagram for
explaining tﬁe usage rate (or recorded rate) of each dot for

20, all gradation levels for the case where three kinds of dot
sizes are used. In FIG. 31, the ordinate indicates the dot
recorded rate (%), and the abscissa indicates the gradation
value (reference pattern symbol). In addition, in FIG. 31,
the reference pattern symbols A through I corresponding to the

25 reference patterns A through I shown in (a) through (i) of FIG.



whi ch intersects the original keytone pattern is
generated. Hence, the inmge processing nmethod of the
w@e@ses4sT nventi on uses a dither nmask that conpdEIES05/022238
the keytone at a stage when the recording in the
forward path of the recording head scan is nmade, in
order to carry out a hal ftge process that generates a
conspi cuous keytone at the stage when the recording in
2Phe ForbheEmqredh ofsolfd Lérerthdifaiesd th€adot srageededrate
description will now be given of the dot arrangenent
fordehef smalheddtad f(tsomad lginkadrops )l eweldothiatl 1ine indicates
i nt erpol at es between the reference patterns shown in
theGdo22re&@ryatraaRalfoy, thiemé@iumrdarggneat ulr ek dsops),
determined by the entire mask as shown in FIG 24. On
anld€ 20bAELabaNGhA i) 1liRe RRESERted NMRNHRN rekBeadht Rffe for
mask 1I's d|V|deda|nto di vi ded masks dependi ng on the
tate of the ippact error pd the dot arrangenent

> t%Fd FrEs %%%%r iHeq #8% 852R°6i vi ded mask. Hence, when
the two-way_inpact, error, occurs, the dither mask is .
i vi ded i n¥ECa 3 viticd THAGEaBT EORHRIF iNiRgs 1n more detail
(recording in the forward path) and a divided mask of
thieeusnan ratRs(qy &esodiorg rateheok cianh doat Apr, sa@eions
aconbi ned dither mask of the two divided masks is
firoeda blEnk pxtargire,to mheheefesenad patdedint ReinnBIGi X27.
(threshold value matrix) shown in FIG 24, the dither
TSR GI. S30] vilebiditmate dndidetesatie (doar wardrpgatihrate (%),
mask) MO of the odd lines (recording in the forward

10 Rt Rhe@lfs@i Shyided Imek (hetyraudalidh iRkl VEcebréhee

even lines (recording in the return path) shown in

G e RV T e S S S A
RERHOP ERES phoRatc PR FOe T HCHLndl GPRES) A S
;gg;iggﬁgegﬁ éﬂék¥o££ir%9%2th, a dotfed line indicates the dot
recorded rate for the small dots (small ink drops) during the

15 recording in the return path, a one-dot chain line indicates
the dot recorded rate for the medium dots (medium ink drops)
during the recording in the forward path, and a two-dot chain
line indicates the dot recorded rate for the medium dots
(medium ink drops) during fhe recording in the return path.

20 A section S1 shown in FIG. 32 corresponds to the
gradation levels from the blank pattern to the reference
pattern A shown in FIG. 31. A gradation level Ga shown in FIG.
32 is located at the midpoint of the blank pattern and the

referénce pattern A. In this case, the dot recorded rate of

25 the small dots recorded during the recording in the forward



that the dots are first formed by the recording in the
forward path of the recordi ng head scan, and after

wa@oonplostssng the inclined |ine-group keytone w POT/JP2005/022238
respect to this recording in the forward path, the dot
interpolation is carried out by the recording in the
return path of the recordigg-head scan to interpolate
bet ween the dots forned by the recording in the
pebhwaeacpes NL0¥.n Fhds means hichdtoranaiyd that B FaskamD path;
used to formthe pattern of the dots for the gradation
pbevebs 6D"tHe re¥ercand phetest K,N quatrespasdiMr ts tised
to formthe pattern of the dots for the gradation

fb%v,ska pdéh, ik ‘cbhp1e¥ban fordidrtds ithBgSmadf t@toHNgre
eytone lineis forned t he already forned keytone

l:B?déé ﬁdrgba& EB?BEH%S?? dgseridedyi 53%13411166 section

apanese at ent i cati on No. 163

5 tepunoRe TR SroioEs hErUis anh B tRby T the

(b) of FIG 22 to the reference pattern C show in
rgferenre Ry AedgnprEPlared At tHhe gragabyor o%ﬁ‘feelt el\
keytone lines are recorded for both the recording in

the forwar® seaticet $2nspavhsinfFithe Iecordeagondadto the
scan as indicated by black squares representing the

gtatiat i on Flére 130, frand thel yefarerd pagrtetrheAkeyt tine reference
lines that are in the process of being forned are

pheeerded sedad atrelmrd.or3it.he of grwandiandlewd Ureh pdié in FIG.
of the recording head scan as indicated by squares

10 3?‘ ngshé&g{‘é&gaﬂ' eﬁ&ﬂbbﬁgtt(g‘@ tfjr‘?g Sréfrérghg’e ﬁQttg]!rQA and

a dlagran1 or explalining the dot pattern wh

t&lsf g? %]6 e%l N ar&de f %Om &he l'rfl%f %Er esnf;e %2%8% hrgcégdécyedate

REr T C Showni T ree nds

of dot sizes are used bé aSIrﬁbt ree kinds of.in

oZl 58 b9t % REPRRGH PRELSE dhe TReCRaangntR e Gpvard

and the small ink drop, a usage rate (or

path changes from 10% to 0%, and the recorded dot rate of the

medium dots recorded during the recording in the forward path
15 changes from 0% to 10%. First, the small dots are replaced by

the medium dots during the recording in the return path.

Thereafter, he small dots are replaced by the medium dots

during the recording in the return path in a section from the

gradation level Gb to the gradation level B, and the reference
20 pattern B is completed at the gradation level B.

A section S3 shown in FIG. 32 corresponds to the
gradation levels from the reference pattern B to the reference
pattern C shown in FIG. 31. A gradation level Gc shown in FIG.

32 is iocated at the midpoint of the reference pattern B and

25 the reference pattern C. 1In this case, the keytone lines that



recorded rate) of the dots for each of the gradation

| evel s becones as shown in FIG 31. FIG 31 is a
waolc@gnsmast or expl ai ning the usage rate (or recpeT#RR005/022238

rate) of each dot for all gradation | evel s for the

case where three kinds of dot sizes are used. In FIG

31, the ordinate indicatesgghe dot recorded rate (% ,

and the absci ssa indicates the gradation val ue
afectéready gamlatedsprpofixed|frmddilt igFadathor| Gvehs in

the reference pattern synbols A through

ther sespoodi $33) dral tare reterdad edyaitrterthe Aethrdigh in both

shown in (a) through (i) of FIG 22. Furthernore, a '

t9al fdrvhR@ didlixates pRendot Teaor del dogt eeterdédiedate of
small dots (small ink drops) ,.a dotted line indicates

Q%@hf&&@ s r?g@ga bArpbhe SRMLUMAeLS &gg%ﬂewmlfes

rops ot chain I'1ne iIndicates

recorded rate for the Large dof r LN P3) o

> rﬁraége§299§ uﬁ%rog t &F ex%?al%l‘r%;g%‘n%%r}rlgr léo % | PFHY
usage rate (or recqrded rate) 3§ﬁ%£ dot, for section
Tﬁl@éﬁﬁét%ran?hepa%ntaéfln 9eh st ﬁéer’é‘?ce‘? d&irgr hhe Freording
FIG 27. In FIG 32, the ordinate indicates the dot
inetbededtvan gy in andechéonbEram dhe gapdatagnt hevel Ge to
gradation value (reference pattern synbol) . Further,
thesglradatioe lewhlc &, esntihehdote fasorate pataeenf 6rishe

smal | dots (small ink drops) during recording in the
donpwat dd pat hthaét fleidaedohi Devéndicat es the dot recorded
rate for the small dots (small ink drops) during the

10 recording rRethe: rEtR-RahE, tRaONEtdyARRER béﬁﬁeen each
|nd|cates the dot recorded rate for the medi um dots

pat gll ume ere %Cgttt%lrhl Ngst Pgnﬁggd{ Carl%r'l R:ng%gﬂ_’\@f,d by

and”a ain‘lrne in
recorded rate for, the diumdots ( iumink drops .
RAGPPRY bt GORhied HETKENF el 1195 Jailh AeobRTPORCY prior
shown in FIG 32 corresponds to the gradatlon | evel s
tor srRcheng| Bk jrftarenset Bat herd ddwiigkcghe recording in both

the forward and return paths, and selectively recording in the
15 forward or return path only for the dots that are to be newly.
added to increase the gradation value (or dots that are to be
recorded by a larger ink dot).
According to the dither mask used in the present'
invention, the dots are recorded only durihg the recording in
20 the forward path until the keytone line recorded in the
forward path is completed. For this reason, no two-way impact
error is genereted. In other words, it is possible to record
the keytone lines of every other line at ideal positions. 1In
additibn, since the keytone line is recorded during the

25 recording in the forward path at an early stage where the
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pattern A shown in FIG 31. A gradation |evel Ga shown
in FIG 32 is located at the m dpoint of the blank

w@adobessand the reference pattern A . In thi SPCES®005/022238

the dot recorded rate of the small dots recorded
during the recording in the forwardpath reaches 10%
This means that only the agkarward paths portion of
the reference pattern A, corresponding to the forward
gpadation vedme disedowThéet ebd trassitle §puinpdore Hre
recorded during the recording in the return path in a
csptimaityf rafimthiee kgyadaéi on | evel Ga to the gradation
level A, and the reference pattern Ais conpleted at

the gradatipadatebn? thé &6€4 itHAtSArehewBorded! dariddy the
corresponds to the gradation levels fromthe reference

h r 1 0 j 31.

b A e S A A A B A e

the m dpoint. of the reference pattern.A and the
pPEf‘éJr%‘?w%edepvdtat%?Pn g™ Pﬁet%ai‘%gégtagé),ﬂfc A" A0TUT ecdridisy tWo”
date of the small dots recorded during the recording
WRY HRRAF oS rpaFR BREAGERY fF0 %169 gatewola%e tHE
recorded dot rate of the medium dots recorded during
kepfeorecbiin gl gvely pohowrrbimtafteratjeskeyorn®oings
10% First, the small dots are replaced by the nedi um
rdobsdeldirbingHehereceedidgnin i the Henwetrdr papht hs completed.
Thereafter, he small dots are replaced by the nmedi um
Feet sh ki tddkdr)e thec pbgi Hgondll tdiadreiolir Ahpadibts nrécorded
section fromthe gradation level Gb to the gradation

dﬁygg fhe ls%%ﬂdfi%glr @féeﬁﬁ@%taﬁtﬁ gagnggéoﬁegpi@iae@i\%y

e gradation | eve A section shown in FIG

g

. erence pattern C St
BB ) RER B et BRanROShEy of ene

reference pattern C. In this case;, the keytone |lines
keybeRee al ready conpleted are fixed for all gradation
| evels in the section S3 and are recorded during the
recor di ng Im didtelr words, by preferentially allocating the

dots during the.recording in the forward path of the two-way
recording head scan for the keytone line that is in the
process of being formed, in the method of the Japanese Laid-
Open Patent Application No.2004-166163, it becomes possible to
suppress the effects of the two-way impact error to a minimum
and form an image having a high keytone continuity, even in an
environment in which the two-way impact error occurs.

When carrying out the halftone process based on the
inclined line-group keytone by maintaining the keytone
continﬁity, the previously formed keytone becomes dominant by

carrying out the halftone process in which the inclined line-
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the forward and return paths. Then, the dot recorded

date of the small dots recorded on both sides of the

weybosmst i nes reaches 20% during only the recpe™iregos/r2238

the forward path. Thereafter, the small dots are

recorded during the recording in the return path in a
section fromthe gradationdgevel Gc to the gradation

level C, and the reference pattern Cis conpleted at
grREPgkateRormaRazdls et. thpestrge athanegéhenrecnnding in the
i nterpol ates between each of the reference patterhns is
fooweed sath |@f [bhet ieoeabyerechydirer dredidngchheis made. For
conpl eted keytone lines that are conpleted prior to
theacheagoh heevef arfete pabiesy thgddig crterr seeuds Ndit Nis
both the forward and return paths, and sel ectively
pggg%@é NGo | find My AHEREE -Phrd BLMH T RALY QBLYCERY the

ots that are to be new |y added to~i nCrease the

radatiop. val r t e to be recorded by a

atrgééér‘lgﬁ Orﬁocfuf t.(h%Aéc%g}rn ?]lnigg %&g%'e di ther mask used in
the present invention, the dots are recorded only

dUr i Dot he R fhEnELTBrRartF Hasrcnti Fhe ieresent
keytone line recorded in the forward path is .
ipgppLéeRd. tirthugsholdagahuenat oy ti ppaétiens ofoymed by
generated. In other words, it is possible to record
theerkegtaiteg | imdheoffosveryg pitterartd meedil rdéative to the
positions. In addition, since the keytone line is
theeshded whlidyy dtheheedot dpbogit orthe&dmedabg paé hrédording
an early stage where thegradation value is low, it is

| iPOSBEDLEL LM IgEUHOVE nt RECOBEE TWH I thRegkgdbensn ddlue

addition, the dots that are recorded during the

(%gélﬁgx?%ﬁlg %}%&&%&%V Qeﬁﬁié‘ncéf‘gﬂacé’ce'm Qﬁi&ﬁc%&?%sﬂes

. romthe target positions due
thit SPPoTaRe THETepEEnser FiEe TACRRIG: Yo Rer Shrpipation of
after the keytone_|ines _ o . .
specific dots, to the gradation value (gradation value of the
next reference pattern) which emphasizes the inclined line-
group keytone pattern by the combination of specific dots.
Consequenfly, it is possible to carry out a halftone process
in which the inclined line-group keytone appears at a stage
where the recording in the forward direction is made, gsing a
relatively simple structure.

According to experiments conducted by the present
inventors, it was found that visually, it is possible to carry
out a halftone process in which the inclined line-group
keytone appears at a stage where the recording in the forward

path is made, by setting at least 70% of the threshold values

at the dot positions that are recorded during the recording in



recorded by the recording in the forward path is
conpleted. For this reason, the positional error of
W0 b@east4s7 r ecorded during the recording in thePCEIR2005/022238
pat h becones relatively inconspicuous.. This is also
effective fromthe point of view of the mask design
met hod that maintains the _gontinuity of the keytone .
In other words, by preferentially allocating the dots
tder Engwahe patdorstiadgernthhe the vidmeshatld vhloge at the dot
two-way recordi ng head scan for the keytone |ine that
posithohfetHiocass retokbdedgdfipimpdhd wechedimghod dfe return
t he Japanese Lai d- Open Patent Application No.
pa@f4- 166163, it becomes possible to suppress the
effects of the two-way inpact error to a m ni num and
forman | MO IR 9eAcRdBe KOt O GRUIR! b¥vefElh are
in an environme in iC e two-way | npact error
occur s. en car,rying out the halftone process, based
5 BRCEBeR MUrTHod e SgPRG. KoyHBhe "0y A, ATRERF gty the
keytone continuity, the previously fornmed keytone .
PBEEBRESIUEPR T 1Sy 2d8Pr §ERGCHHTS tHethEEFPERE BP oresempact
in which the inclined |inegroup keytone appears at the
estragethheris tdmgest bydihg nountind Gragyrdcyaph blethigke of
two-way recordi ng head scan is nmade. For this reason,
teeeetbriieg theadivahaitnpast tiee rsz desuesranedssymmetrically
possible to inprove the picture quality by reducing
tohendeteghoratd arref rbhether petbdayidmel iACaat th§othd® two-
the dither mask used in the present invention, the

10 w%§r8828£dd¥f% &t the dot positions formed by the
r

cording in the forward path are smal | relative to
he L or ey e, R ATiaR R0t aLBR B Rsgins,

the recor r € Sectron Trom
t he gradation val ue (grag%tion val ue of tEe reference
that PERRF W Rad P2 8S T EREL THAI ORI fBE gFRTpimPact

keytone pattern by the conbination of
error with respect to the main scanning direction but also

with respect to the sub scanning direction. More particularly,
15 the dither mask may be made to maintain the keytone continuity
by setting the threshold values as described above for each
dot group that is recorded in the multi-path.
In the embodiment described above, the printer
driver causes the computer to execute the image processing
20 method according to the present invention so as to form the
image processing apparatus. However, the image forming
apparatus itself may be provided with a means for executing
the image'processing method according to the present invention.
This application claims the benefit of a Japanese

25 Patent Application No.2004-344602 filed November 29, 2004, in
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specific dots, to the gradation value (gradation val ue
of the next reference pattern) which enphasizes the
w0 paiofEd7 | | negroup keytone pattern by the conbCTaei0esi022238
of specific dots. Consequently, it is possible to
carry out a halftone process in which the inclined
l'i ne-group keytone appears.ggt- a stage where the
recording in the forward direction is made, using a
thel deparese fiafsing Officeur the Abissrlgisnget of ewbeqth‘l nmehthereby
conducted by the present inventors, it was found that
ivcenpbtryted tby segfesenbke to carry out a hal ftone
process in which the inclined |ine-group keytone
appears atrartisxge tuaepeetbgt resmrdiing ik hbe ioniesd to
path i s made, by setting at least 70% of the threshold
tvlgggeén@é dﬁt@m@t k,mag txhg:ttlaac&% e%ﬂﬁdﬁgdgﬁ{éé‘&ons
the recor |ng |nt forward path snmaller than t
t hreshol es at t he,dot positions that ar
mP@c%?d% %ur%t Othgepgggtﬁgrékom eesfgpurn%pg?% present
Al t hough the effects of the present invention are
igEseFided above with respect to the two-way inpact
error, the present invention is also effective with
respect to an inpact error that is caused by the
mounti ng accuracy or the |like of the recording head
that has the nozzles arranged symetrically to the
right and left for the purpose of elimnating the
twoway col or difference. Mreover, when enploying the
mul ti-path recording, the present invention is
effective not only for the inpact error with respect
to the main scanning direction but also with respect
to the sub scanning direction. Mre particularly, the
di ther mask may be nade to maintain the keytone
continuity by setting the threshold val ues as
descri bed above for each dot group that is recorded in
the nul ti - path.
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In the enbodi nent descri bed above, the printer driver

causes the conputer to execute the inmage processing
woredobos74arcordi ng to the present invention SO BST/IRR005/022238

formthe image processi ng apparatus. However, the

i mage form ng apparatus itself may be provided with a

nmeans for executing the imgge processing net hod

according to the present invention. This application

clainms the benefit of a JapadAé¥e Patent Application

No. 2004- 344602 fil ed Novenber 29, 2004, inthe

Japanese Patent O fice, the disclosure of which is

hereby i ncorporated by reference. Further, the present

invention is ot imagkt pdotesshes ecdifoadifdRNpsocdséing image

various variations and nodifications nmay be nade
dwtghe&tbéiecﬁ?a dtn%f amﬁ@&e SEORS Y angrBE§§e@ﬁat is

i nventi on. d |nage proceSS|ng met hod for
LRI R T AT

recordln forman i eonartr cordln i um by
FEREP ARG I P8 AEPOERORH Uhek LROPGEnCALE noBY & return
scan by an ink-jet recording head, conprising: a

PRENF eHne T &6 aPhARKT §€ba8RePLsH 'éh head) | Aedprising:

I i negroup keytone and mai ntains keytone continuity,

wher ei matfliféohal procespridedsy si bebadesn aanli irvdrinedodéss-
in which the inclined |ine-group keytone appears at a

g&bﬁQEké\fﬂ&Br& thel medatding keytdre foonwdndipglh is made.
The i mage processing nethod as clained in claim1l

, WheRIRihhendi LABFtHOGRDTHEESna1 hddel dMHert bRbcess in
is formed by first patterns and second patterns, the

LRI Do BBl L Bl sl (7 £SI dnese

ues e as

CSIE R S e L o

2. The image processing method as claimed in claim
1, wherein the dither process uses a dither mask that is
formed by first patterns and second patterns, the first
patterns have a plurality of different threshold values by
combinations of dots recognizable as inclined line-group tone
patterns, and the second patterns interpolate between the

first patterns to obtain linear gradation values.

3. The image processing method as claimed in claim
2, wherein the dither process uses a dither mask in which
threshold values at dot positions recorded during the

recording in the forward path are small relative to threshold
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first patterns to obtain |linear gradation values. 3 .
The i mage processing nethod as clained in claim2 ,

wotmes/esmst he dither process uses a dither nmaskedTiarebosah2238

threshol d val ues at dot positions recorded during the
recording in the forward path are small relative to
threshol dval ues at dot positg-ons recorded during the
recording in the return path in a section between
vEilues ahdlele il ttianss Ferarded |dsrinch&he recordinghbh cthe
val ue enphasi zes the inclined |ine-group keytone *
redutrer pably Bn corsiatdbnohetVegpelifdtc agot secand theeshold
second threshold value is higher than the first
viahieshote ved tier amdcehphasiZese tdiHaalzderedhbi NEC UL Q&P
keytone pattern by a conbination of specific dots. 4.
PEERS h Sc&hidBRd o oGl al :
l%ﬁgrggﬁ atﬁ%east fﬁ%%g?ht%g ?h?eshold Sglagsgggb§ﬁlc dots,
t S corde Lding.in

a?’%r \%g(rg g&: a%hgressr}rla e % %l'hr es apdtbgl £%§Stat

ot .posjtions, recorded durin e rec rding in the
t&‘éﬁﬁgﬂi‘ﬂa‘(#u% andriap; ﬁﬁ@éeﬁr%eeg'sﬂcﬂgl 6865 roup keytone
claimed in any of claims 1 to 4 , wherein the dither
pgitseeBshyise scominaitdenmaskspeat fcovsedswi t h a t wo- way
interlace recording or a nultipath recording of the
i mge form ng apparatus . 6 . A printer driver for
causing a conputer to execute a hal ftone process
accordi ng 40 tite iivage proecessimg maiHied akeelbededNin claim
any of claine 1 to 5, to output the inage data to the
3, MRgeréon Mg ARRATARUSE Yhe ArdJTRAS 9%@98§5h69the dot
apparatus provided with theprinter driver recited in

I I e

p%s?*:m) stJ(:)&?%rCoaeré{aiéél%#}lgbtﬁg J{’é@{ﬁ% 61%{9.?1 %ﬁe%gpvfr chrln ath

res ec e out pu Image

FERPRG ISt ity eo e BPRGLY O 1 B i%ﬁﬁ;aggﬁﬁgsféms

recordi ng nmedi um by _ _
recorded during the Trecording in the return path.

5. The image processing method as claimed in any
of claims 1 to 4, wherein the dither process uses a dither
mask that copes with a two-way interlace recording or a multi-

path recording of the image forming apparatus.

6. A printer driver for causing a computer to
execute a halftone process according to the image processing
method recited in any of claims 1 to 5, to output the image

data to the image forming apparatus.

7. An image processing apparatus provided with the
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recording in a forward path and a return path of a
scan by an ink-jet recording head, conprising: a

whadobsms7 process part configured to carry outP@r/Jp2005/022238

hal ft one process that is based on an inclined
| i ne-group keytone and mai ntai ns keytone continuity,
wherein the hal ftone procesg-part includes a dither
process part configured to carry out a dither process
pranfAE clriver iradiitedd 1hi akagmoup teyaawy appearkabitene;
stage where the recording in the forward path is made.
pRoceshewi timgsedp@ot ng ahpadataistadeclomtpad to thai imdye,
, Wherein the dither process part uses a dither nask
foRatingSappareechdy first patterns and second patterns,
t he flrst patterns have a plurality of different
t hreshol d val ues by conbi nati ons of dots recognizabl e
as inclined |line-group tone patterns, and the second
patterns iter(ﬂanab?vmentheflru Ratt %Oakkx a
obtain li ngar ‘gt ad5E 0 n R8P e aﬁﬁg f 8r Mg
pparatus as clained inclaim9 , wherein the dither
tb’PoUéé’sr%%‘PdeH!Qeé'-oa tgriner HER%E 9D v@mreﬁomﬂeghra%wm by
val ues at dot positions recorded during the recordln%D
riegordéng ok maz f pavalrdapatbnang & efefiunre paght Afeghdtan by an
val ues at dot positions recorded during the recording
ink-tjbe retordirpatieadn aosprisimgbetween first and
second threshold values, the first threshold val ue
enphasizastione FB@&&@@dpdﬁtneo@ergprbayt@n@m tRItN aby
a conbi nation of specific dots, and the second

h*aligesne' Sréé%ﬁ trathisghghstham, the | frwl%eeh&eﬁ@oégpoup

ue and sizes the inclined line-group k one

tern b alé%ﬂ§ % ggoge &§§4f| dots. 11. The

e forn1ng appara as claine ﬁ'clalnmlo
mhereln at 70% of the threshold. v s a
ot | PR ianghp Esfﬁ%wemﬁwsehsarécb?ﬁim%ﬁr?tcﬁxs%er
forward
process part configured to carry out a dither process in which

the inclined line-group keytone appears at a stage where the

recording in the forward path is made.

9. The image forming apparatus as claimed in claim
8, wherein the dither process part uses a dither mask that is
formed by first patterns and second patterns, the first
patterns have a plurality of different threshold values by
combinations of dots recognizable as inclined line-group tone
patterns, and the second patterns interpolate between the

first patterns to obtain linear gradation values.

10. The image forming apparatus as claimed in



path are smaller than the threshold val ues at the dot
positions recorded during the recording in the return
w@adoa/0s4R7 The i mage form ng apparatus as cl ai PETIP2005/022238
any of clains 8 to 11, wherein the dither process part
uses a dither mask that copes with a two-way interl ace
recording or a nmulti-path_mecording of the inmage
form ng apparatus. 13. An image fornmng system .
cdeipr Psiwiereim itiggdiphet epsderpamaditavgssr ecdieey mask in
claim7 ; and an inage form ng apparatus recited 'in
wallyhothedshoirl &allak? atBiabkpgsigeions recorded during the
recording in the forward path are small relative to threshold
values at dot positions recorded during the recording in the
5 return path in a section between first and second threshold
values, the first threshold value emphasizes the inclined
line-group keytone pattern by a combination of specific dots,
and the second threshold value is higher than the first

threshold value and emphasizes the inclined line-group keytone

10 pattern by a combination of specific dots.

11. The image forming apparatus as claimed in
claim 10, wherein at least 70% of thé threshold values at the
dot positions recorded during the recording in the forward

15 path are smaller than the threshold values at the dot

positions recorded during the recording in the return path.

12. The image forming apparatus as claimed in any
of claims 8 to 11, wherein the dither process part uses a
20 dither mask that copes with a two-way interlace recording or a

multi-path recording of the image forming apparatus.

13. An image forming system comprising:
an image processing apparatus recited in claim 7; and

25 an image forming apparatus recited in any of claims 8 to
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