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DESCRI PTI ON | MAGE PROCESSI NG APPARATUS, | MAGE
PROCESSI NG METHOD AND | MAGE PROCESSI NG PROGRAM PRCDUCT

wqa kOB G2t FI ELD The present invention gener al PET/JP2007/062060

relates to i mage processi ng apparatuses, inage
processi ng nmethods and i nmage_processing program
products. Mre specifically, the present invention
relates to an image processing apparatus configured to
generate printing i magesggorIprmiogN Ng docunent data by
a printer, an inmage processing nethod and an i nmage
processi ng program product. BACKGROUND ART | nprovenent
of image quality is an extrenely inportant problemin
a PMAGE|I BROQESCESS: BREABBEUSS, tIMAGE cCOROEEEBAIN& METHOD
and continuously various kinds of techni ques have been
devel oped.ANR THAGH FROHamAI NG eBBAGRRAM iRRMASCHecone
general practice that various objects such as
characters, draw ngs, and inmages (pictures or the
bﬁﬁgﬁggéghggﬂéﬁhged i n asingle docunent. Under this

j ? re is a tendency that techniques for
i mproving the image quality become nore conplex. In

ot her mnrdsfhéfpkg%%%t invention generally relates to

image processing apparatuses, image processing
methods and image processing program products.

More specifically, the present invention
relates to an image proceésing apparatus configured
to generate printing images for printing document
data by a printer, an image processing method and an

image processing program product.

BACKGROUND ART

Improvement of image quality is an extremely
important problem in a printing process. Because of
this, conventionally and continuously various kinds
of technigques have been developed. On the other
hand, recently, it has become general practice that
various objects such as characters, drawings, and

images (pictures or the like) are contained in a
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quality of a certain object anong the characters,
draw ngs, images, and others has priority, a problem

w0 g008ke622 mage qual ities of other objects nay BPET/JP2007/062060

degraded. For exanple, Japanese Lai d- Qpen Pat ent
Application Publication No.27-214825 describes a

t echni que where the i ndependent selection of halftone
processi ng and the i ndependent sel ection of col or

shngeet idocwaentndi vi dual |y executed with respect to
various color options for text, graphics and photo

i mmges. Howevder thést edholpss adeser i bhdren iraparieyedency
Lai d- Qpen Patent Application Publication No. 7-214825
thas mechmedeaselpas dMpriooH thdt i RelBaige AUdikation

to the inprovenent of the inmage q#ality._FoL exanpl e,

PaEET e i ey HBL oBe effeAiRRT yPEASVed T THRATS

' th | uti dth bi l.ity t

BERRGEH [Hng BPOLESS G IRE | HAUaHT P& AT eaehe”
her.. Theref ift ' [ is

o ine A Baobrt S AP Y o progion

315 0o A08 oy OB GLILE LIS My e
degraded.

For example, Japanese Laid-Open Patent
Application Publication No. 7-214825 describes a
technique where the independent selection of halftone
processing and the independent selection of color
correction are individually executed with respect to
various color options for text, graphics and photo
images.

However, the technique described in Japanese
Laid—Qpen Patent Application Publication No. 7-214825
does not increase resolution and there is a
limitation to the improvement of the image quality.
For example, jaggy edge may not be effectively
removed.

The increase of the resolution and the
capability to perform image processing are in
conflict with each other. Therefore, if the

resolution is simply increased, the capability to
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the present invention there is provided a novel and
useful 1nmage processi ng apparatus, inage processing

woredoRoaicand | nage processi ng program product sPCTIRRG07/062060

one or nore of the problens discussed above. Mre
specifically, the enbodi nrerds of the present invention
may provi de an i mage processi ng apparatus, imge
processi ng nethod and i mage processi ng program product
pherekyn iimgee qpabtéystag bayi rps odedrebiele
degradation of capability of the apparatus to perform
i mage processing is- prevented. According to one
aspect of the present invention there is provided an
PhEgEOSIBTe BF nEHEppHVENTS QBonfi gured to generate a
printing image for printing docunent data by a
printer, including a first processing part configured
to generate first, K processi ng data_having resoj.,utian
di f f er ent fﬁ%ﬁﬁjeggggol 3P On RAS FOT B8 eEFl%PG‘lﬁlr‘%fﬁi i
der for character .data.contai ned in.the docu

BaEa P Rbont BrBEEGET 10t (- BoRF PYIrad Co Horer a7ad

r Sj ' i.xel . j t :
ST, REFE Rt i S5 P % AR rocessing
REQERRP A1 dahayEop RS 48t 8, £08t N84 ddhd&solving
ocurment data; and a printing 1nage generating part
eaRf iguresh-& 0o gepgeabe dylidiid Ngi datid sy sdhesi zi ng
the first processing

More specifically, the embodiments of the

present invention may provide an image processing
apparatus, image processing method and image
processing program product whereby image gquality can
be improved while degradation of capability of the
apparatus to perform image processing is prevented.
According to one aspect of the present
invention there is provided an image processing
apparatus configured to generate a printing image for
printing document data by a printer, including a
first processing part configured to generate first
processing data having resolution different from the
resolution with respect to printing order for
character data contained in the document data; a
second processing part configured to generate second

processing data having a pixel density consistent
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data and the second processing data; wherein the
second processing part nmakes the pixel density of the

W@ emsnaiopr ocessi ng data consistent with the piR&/IP2007/062060

density of the first processing data by tone

conversion of the imge data. By the above-nentioned

i mage processing apparatus, it is possible to inprove

i mage quality while degradation of capability of the
RAppar ahes pikgl edentéedy Adcdritt nfii t ot apablers saspeciaoé
the present invention there is provided a An i mage
procegsigyy deetdhodontphiesentied tbye adocmagatpdedessiagd a
apparatus configured to generate a printing inmage for
priintiimyp dotagengedaratbyca priht epnijigeredi fp generate
first step of generating first processing data having
RTABSNG | Gt 2 PY ePERFPROR1HE FRSoFdEiSdn REGIFPSSLD
respect to rintinﬂgorder for,chara%ter at a ,cont.ai ned

Plﬁtlahf cuienteagts: PO St 8pC6f YOTHAT ng e
podia ma Se >t ! . fn
SRR B eart D B M i PLEE %A, W) Bh8Ntne

e frrst*processing

fsgrcoir{gli%c?%%sfﬁgt ai.ned éahgbstggeuwg% 43t andy

aprin e generating step generati ng printing
data ik sypthesi 2ipg+t he-Jdd L1 RGOAGSSI NG dalde and the

second "processi ng data; wherein fhe second
conversion of the image data.

By the above-mentioned image processing
apparatus, it is possible to improve image quality
while degradation of capability of the apparatus is
prevented.

According to another aspect of the present
invention there is provided a An image processing
method implemented by an image processing apparatus
configured to generate a printing image for printing
document data by a printer, including: a first step
of generating first processing data having a
resolution different from the resolution with respect
to printing order for character data contained in the
document data; a second step of generating second
processing data having pixel density consistent with
the pixel density of the first processing data for

image data contained in the document data; and a
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processing step nmakes the pixel density of the second
processi ng data consistent with the pixel density of
W b@sfiregt processing data by tone conversi on PET/I#007/062060
i mage data. According to other aspect of the present
invention there is provideds.an i mage processing
program product where an i mage processing programis
cont ai ned, and the program nakes a conputer inplenent
PAiHhIAge AneaRsSsjage pethad, st nef hgdneraltitdiongm@inting
first step of generating first processing data having
datesblyutsyorttk § f eipgt theofiittet resotessongniddta and
respect to a printing order for character data
that sieced rr1dee dptngefa téat avheredtonbiestas BFd
generating second processing data havingya pi xe

BEASERP Igdhst seRrMakeeh thife Iis@] density &F e ifespnd
processi,ng data for inage data contained in the .
Eseeﬁéﬁﬁ%t%’c%naoasejﬁ e g}%%g%ﬁ‘aeﬁéﬁ&@ rFEE%%JeBYon
nerat.i rinting data,by.synthesizing the fir
DRBcdduithy R 2 ARAPEn e LB oY T ocebolng dac OF the.
gggrglag e second processing step nakes the pixel
ensity of the second processing data consistent with

the pixel gensiiyiQh LBefiHSt PE9LEESHRIBaL ?ntélée%‘@
conversion of the 1nage data. O her objects, features,
and cadviy agesref is provided an image processing
program product where an image processing program is
contained, and the program makes a computer implement
an image processing method, the method including a
first step of generating first processing data having
a resolution different from the resolution with
respect to a printing order for character data
contained in the document data; a second step of
generating second processing data having a pixel
density consistent with the pixel density of the
first processing data for image data contained in the
document data; and a printing image generating step
of generating printing data by synthesizing the first
processing data and the second processing data;
wherein the second processing step makes the pixel
density of the second processing data consistent with

the pixel density of the first processing data by
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the present invention will becone nore apparent from
the follow ng detail ed description when read in

w@ ok on with the acconpanyi ng drawi ngs. BRUERP2007/062060

DESCRI PTI ON OF THE DRAWNGS FIG 1 is a bl ock diagram

showi ng a functional struct@re of an inage processing

apparatus of an enbodi nent of the present invention;

FIG 2 is a flowhart for explaining process steps

FAPPeMERVEF BYPPF nBlE piscss ke part; FIG 3 is a

vi ew for eé;%h%i ni .da{:a caqnversi on corresgondi ng to a
t Sprdee

process by 5 %&i%ﬁ%ﬁw AR Rayand agss it

' | es of .dither .patterns; FIG 5 is a viegw
PR B e et 5 e e STFE P 56, @B maAL et B
f il ' r d Dy t C sion of
ot SRR s R Ry RSt L
ONENRLONA riesorth PEhan 20f drlfisa HF £5§NE rL Y Gt on and

det gi | s of drawbacks ofa tche rerlwat e(g aJr?t \é(rgtnow gi ven,
with reference to FIG 1 through FIG 6 , including
enbodi nents of the present invention. An inmage

processi ng BRIER adDSCRMIErEoN iOmJEHE DRAWINGS

FIG. 1 is a block diagram showing a
functional structure of an image processing apparatus
of an embodiment of the present invention;

FIG. 2 is a flowchart for explaining process
steps implemented by an image processing part;

FIG. 3 is a view for explaining data
conversion corresponding to a process by the image
processing part;

FIG. 4 is a view showing examples of dither
patterns;

FIG. 5 is a view for explaining tone
conversion of character CMYK data; and

FIG. 6 is a view for explaining tone

conversion of image CMYK data.

BEST MODE FOR CARRYING OUT THE INVENTION
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qualities of characters can be inproved in a printing

process by increasing resolution of the characters is
war@swsserl bel ow. Resol utions of graphics (dranTgEp07/062060

and images are not increased. If resolutions of all of

obj ects (characters, graphVes, and inages) are

i ncreased, processing capability is degraded.

EspeC|aIIy, in the case of the inage, contributjon to

i npr ovenerk iﬁs¢héptﬁﬁ@eQ£mﬂh?ypﬁ9sﬁﬁéré%ﬁ?%ﬁl?%e and

resol ution cannot be frequently foun
dﬁ&ﬁﬂkﬁ|%ﬁ QfaWR§Qﬂ%U%.t Pe T ifte r@ﬁF‘ﬁﬁﬁn?%@ given,
resolutjon of t hi.c d.t
Wilf*g“oﬁ? SRERRyof o R U mabe: BERPL ey o8 gEhetaFaaT
an erefore.i 0 R t
LB 5, Rk PSR err i

Accordlngl b
i nvention, Xln tﬁgggFéphlcggggétﬁé %%Eggggaﬁg%re y image

#& @iéQno?UEhgyﬁ%ﬂék§X@§ﬁdB@ Sendrhmiegonsi st erdyting
the pixel density of the characters can be

L nB? Eherehding bteckudiiagr an stios ojaaacters is
functlona structure of an inmage processi ng apparatus
di0s ©f s aedepkadivment of the present invention

Referring to FIG 1 , the image processing

Resolutions of graphics (drawings) and
images are not increased. ‘If resolutions of all of
objects (characters, graphics, and images) are
increased, processing capability is degraded.
Especially, in the case of the image, contribution to
improvement of the image quality by increase of the
resolution cannot be frequently found.

If the resolution of the characters is
different from the resolution of the graphics and the
images, inconsistency of the image density may be
generated and therefore it may not be possible to
generate a single image by properly synthesizing them.

Accordingly, in the embodiment of the
present invention, in the graphics or the images, not
resolution but tone is expanded so that consistency
with the pixel density of the characters can be

maintained.
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apparatus 10 is a general purpose conputer such as a
PC (Personal Conputer). An application 11 an inmage

w@e@smsseng part 12, and others are install ed POT/#©07/062060

i mage processing apparatus 10. A programinstalled in
t he i mage processing appard&us 10 is | oaded in a
menory and the programis processed by a CPU (Centra
Processing_Unit) so that_the application 11, the inmage
processi ngEp&rt 1135 shd bt hkr §1ace anghowlna The

rogram nmay gﬁid wnl oaded_via a network or ,may be
RHET T PBA T FORUE T Bcor of i maBAAR SOB°SEER1RG aPparatus
T || ' ' I
£0-FOMLTueARRLIGR 08 Lol R gter el puchase
Cpr cadshoct CESPTuATD. " Byt e nd | e pa B8y bcr s hg

dgppPssibl @ ot o § of e desuneilJJied udhpg,pbyr al, & nds o

of objects such as characters, graphics (draw ngs),

FNd( PeRgendat Tomped ARYE AROGRSSI I Pabh 12,1 &n image
generally called a printer driver. The inage

rocessing pantt 112, nphénethe ran dMagenptotess in the
necessary for making aprinter 200 such as an inkjet

pra e eprpciests irte afprame@ntisddtta formed by the
application. The inmage processing part 12 includes a
character #aPfogram installed in the image processing
apparatus 10 is loaded in a memory and the program is
processed by a CPU (Central Processing Unit) so that
the application 11, the image processing part 12, and
others are realized. The program may be downloaded
via a network or may be installed from a recording
medium 500 such as a CD-ROM.

The application 11 is a general purpose
application for forming document data that compose a
printing subject, such as word processor software or
spreadsheet software. By using the application 11,
it is possible to form a document including plural
kinds of objects such as characters, graphics
(drawings), and image data.

The image processing part 12 is generally

called a printer driver. The image processing part

12 implements an image process necessary for making a
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processing part 13, an inmage data processing part 14,
a printing image generating part 15, a PDL (Page

w®e@s0 Bk on Language) data generating part 16PCEMRR007/062060

ot hers. The i mage processing part 12 may be installed
in the printer 20. The chaPacter data processing part
13 includes a character data generating part 131, a
col or space converting part 132, a tone converting
ppamter3F 0 @nguehhaps anTHa lehrk aeréntedt £ 1prveesBeng
part 13 inplenments an i mage process for printing,
derirsitterdaiat at PER&CadYert j%EPilFﬁtﬂﬁélﬂoéﬁ%%n%mage

d . Here, th . d def.i ned data f

PEDREITG BAEh (Rar SAHITY 3 CRaPRAE GV The
. i n t . 1h

oA B B Ee Dy R 3 BN Dl et 14,

aiC gl%gl%&jﬁ{@ iﬂégeab‘én@ﬁ%%t}?ﬁr@ s(,Refd-p 3, e??é?leue)

r space. In a’case e resol ution requfrred

@S i P bAT TBE gle@)uld Lk (§ERBELIIGY WPt regpeghdt 0
printing order) is lower than the resolution of the

oHarLr 20hémaxaempresdsding phrwhilch ddye peinter 2
O can print), thecharacter data generating part 131
igererlates ifhettkampadirered n@e data in a main scanni ng

direction at

The character data processing part 13
includes a character data generating part 131, a
color space converting part 132, a tone converting
part 133, and others. The character data processing
part 13 implements an image process for printing
character data (character object) in the document
data.

Here, the character data are defined as data
for expressing each character by a character code.

The character data generating part 131
converts the character data by the character code to
character image data that are data of the RGB (Red-
Green-Blue) color space. In a case where the
resolution required as the printing resolution
(resolution with respect to printing order) is lower
than the resclution of the printer 20 (maximum

resolution at which the printer 20 can print), the
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a resolution (maxi mumresolution at which the printer
20 can print) higher than the printing resol ution.

wHee08/00t6b2 resol ution with respect to the pri neCHgP2007/062060
order is defined as the resolution set in the printer
driver at the tinme of the-J04 nting order by the user.
Dependi ng on the printer driver, resolution nmay not be
designated clearly. For exanple, selection is required

chroRCERS et of geNrugs iqaltant pk3 br geperatematieity
grlorlty ,, and others. Even if each of themis
arasted, impgeidatat épp@etﬂ@&rasS?%%Faﬂ Glreffgion at
resol ytion with respect to

2P APAE®R THRAEOIER §&§ﬁ&p%%ﬁ%rn?1ﬁ i they printer
257 hr R tfbe)cﬁ)ﬁrkeéf‘?’—”p B et R R AR et ah

t I |
v ng 8 Bt on (Eﬁgwgf%és PERLEOEESpR N (N
p?%%%cb$k5¥ﬁé9mﬁsBB%%Khed-EESthéan§b§d¥ﬂHﬁ“£@$t1n

color space of n-bits tones is expressed as
tEMVK)nt 8T @r i ¢Bar agt &hd nBgee dafaceenyariedide® EMKr

are defined as "character CWK data". The tone
bgoRVe tigwr part 133 converts the

Depending on the printer driver, resolution
may not be designated clearly. For example,
selection is required from choices of “image guality
priority”, “capability priority”, and others. Even
if each of them is selected, this is interpreted as
resolution, and resolution with respect to printing
order is maintained.

The color space converting part 132 converts
the color space of the charac£er image data from RGB
to CMYK(8). Here, (8) of CMYK(8) indicates tone. 1In
other words, CMYK(8) indicates a color space having 8
bits tone (256 tones) for each of CMYK (Cyan, Magenta,
Yellow, Black).

Thus, in this embodiment, the CMYK color
space of n-bits tones is expressed as CMYK(n). Here,
character image data converted to CMYK are defined as

“character CMYK data”.
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tone of the character CMYK data by the CMYK (8) to a

val ue corresponding to the printer 20, based on a
whadoBorse2 di spl ay nmet hod such as a density patPEr/8P2007/062060

nmet hod, a dithering nethod or an error diffusion

met hod. The character CWKltata that are toneconverted

by the tone converting part 133 are naintained in a

menory of the inmage processing apparatus 10. The inage

dat a proc&%si nppar congeirdinmaz Bt cbBor copyegts the

converting part 141, an n-tinmes tone converting part
teng, ofndhst herarather @G Raka ppBcEssi Y Earg) 10 2

i npl enments an i nage process forngrin ing.With respect

vaéwenggvﬁt@ﬁ%oreéingn&@e %‘g? ?‘E:Hd BTt KA’ ATt O WYat a.

, t ] t i , d
T R e e e W o b Lt
JPEG { Jai \ i t , hi
mpEEge 3 o RO SR S ASE | 8n LOUBY (34 (T8RN €9

medge gwher Qa&ﬁagge&g& QuiRkeA: Y +8 ¢ Gidal Gagera

are aytac ed In t ocunent data, the data are
clod&rfd £y RSt hEage it nddet cAkOpasRaCB Towver ti ng

part 141 converts the col or space of the inage data
mieREEd 01 EMKne®ory of the image processing
apparatus 10.

The image data processing part 14 includes a
color space converting part 141, an n~-times tone
converting part 142, and others. The image data
processing part 14 implements an image process for
printing with respect to image data (an image object)
in the document data. )

Here, the image data are defined as raster
type data and include bit map, TIFF (Tagged Image
File Format), JPEG (Joint Photographic Experts Group),
GIF (Graphics Interchange Format), and others. For
example, in a case where data (a photo) taken by a
digital camera are attached in the document data, the
data are identified as image data.

The color space conveiting part 141 converts

the color space of the image data from RGB to CMYK(8).

The image data converted to CMYK are defined as image
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The image data converted to CWK are defined as
i mgeCMWYK data . The n-tines tone converting part 142,
whamsdowe2 a hal ftone display method, converts PEBIR2007062060
of the imge CWK data by the CMWK (8) to n-tinmes the
tone of the printer 20. Hele; the value of "n" depends
on that the resolution in the main scanning direction
of the character inage data bei ng expanded by the
CHNEr acttex. i nage data generating part 131 to how many

times of the r I red I nti I on.
spr!f:cmﬂhﬁtﬁﬁkﬁ%gﬁu Bé%:ﬁg%é§?ﬁ£gég§%r&23352héb?ﬁ%d
mul ti pl.e of the, resol uti inth [ [

g @egq%twetﬁéseﬁ%azaie% G&SBATA o quar et
esal ution. requi.r t ek i

PRSI OTLEERULERS B 11Fe READK{RY, KESOLULIAG, chne

t%&ﬁpQ%Pgtfér§¥ﬁh@%r°f(fhe character inmage data is
expanded two tines, tzhe ntimes tone converting part

142 expandsetbe taeevefiddiect mge EMindat i wohatmehe
to equal to the tone of the printer 20. The reason why

e Tut 1 HBS1 hORE Camavet té agnpany 42 querfor nefsobk
tone conversion is to make pixel densities (bit nunmber
el rHeeet nthhgef dadtm dhaingt expEdk ddra Hne che ravdge

CWK dat a

image data generating part 131 to how many times of
the required printing reso;ution. More specifically,
the value of “n” is the same value as the multiple of
the resélution in the main scanning direction of the
character image data to equal the resolution required
as the printing resolution. Therefore, for example,
in a case where the main scanning direction of the
character image data is expanded two times, the n-
times tone converting part 142 expands the tone of
the image CMYK data two time to equal to the tone of
the printer 20.

The reason why the n-times tone converting
part 142 performs such tone conversion is to make
pixel densities (bit number per one inch) of the
character CMYK data and the image CMYK data

consistent with each other. In other words,

expansion of resolution in the main scanning
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consi stent with each other. In other words, expansion
of resolution in the main scanningdirection of the

WO pmgoeodata i s not performed in the i nage dat aPCT/JP2007/062060

processing part 14. Therefore, in this case, a
difference of the pixel dedsirty fromthe character
i mge data is caused. In the case where the pixe
density is different, synthesizing of them begones

dgﬁxfﬁ*eaffl. ofhéhiemd e Thvie Bat ézst R&C ﬁ%@f%ﬁ%@ oriPerty
. t, [ .
Ja¥awid?ﬁfgéa%‘é%%éﬁgl@%{a{aaﬁr_ui“Tirfre RFdughta it Y
BIPEC33 BTN £ B3k Ab g e, dai 1
C%I'L&?égﬂert Efng e AS, tDg bopgedat &y hgaE?s@t Belere

an charact et ta. Accordingly, in the follow ng
&%@ggﬂﬁéuoaenlstit%ﬁm beqagsdnRe it hatyiiees 81 apRGCS Altthem

treated the same "as the imge data. The printing image
KWepsnhati ag fFarduikd, generates a printing i mage by

synt hesi zi ng i nage data generated for every object by
the charactae dai=ayepra¢eksdagapaitatl dmndtdhe-comgerted
data processing part 14. In this case, since the pixe
lgnshei ésnef ddevehaiagt pe rdatld ke dacddand tthe

i mge CWK data are consistent with each other, the
penaryngfi rdxge image processing apparatus 10

Although a process of graphics (drawings) in
the document data is not referred to in FIG. 1, the
graphic can be treated, the same as the image data,
as data other than character data. Accordingly, in
the following explanation, it can be assumed that the
graphics are treated the same as the image data.

The printing image generating part 15
generates a printing image by synthesizing image data
generated for every object by the character data
processing part 13 and the image data processing part
14. In this case, since the pixel densities of the
character data CMYK data and the image CMYK data are
consistent with each other, the printing image
processing part 15 can synthesize both types of image

data by simple bit operations.

The PDL data generating part 16 generates
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processing part 15 can synthesize both types of image
data by sinple bit operations. The PDL data generating

w@aros/odB2yener at esPDL dat a i ncl udi ng a comandPEDIP2007/062060

maki ng the printer 20 print the printing data
generated by the printing-l1éage processing part 15.
The PDL data are transmtted to the printer 20. The
printer 20 interprets the PDL data so that the
PPLi mdty inagediagps mesenard afpri AEKIG S et . PREREST
process steps of the inmmge processin art, 12 of ,the
2igel ' ox S PG gt A °SRoaSth T (84 Brihting
discussed with reference to G angd .Fl . Here,
image ZPJF%CSSFIIB\%EP&‘HQC flot - exﬂlgi ﬁl%r{"g égartoa(l:gaéggst eps

S 0 F bR Cexbl 0 G TS CoRver arh For Epordi ng o

a conversion - corresponding to

. b he, ' :
i@é%é?ﬁé?ﬁ ¥hl %ﬂﬂnHEEQrQGeﬁﬁb%gﬂﬁgfgﬂ%%F%Hgoﬁﬁﬁﬁé(1s

e process steps shown in etail

|4 4 Sc@SsHMed s iegoswbben of the printer 20 is 600
ég%$% %p! andpiesoldﬁfon of the printing order is 300
X 300 dpi . NARtEXPAIR: sWes Bepbe offortecaivegsi pnokessing

made based on the dithering nmethod is discussed as a
pé&@fEEeoEX&mm(imﬁgéhprhabésdmgcﬁpmﬁagtnetﬁ@dﬁhown in
FIG. 1 are discussed with reference to FIG. 2 and FIG.
3. Here, FIG. 2 is a flowchart for explaining
process steps implemented by the image processing
part 12. FIG. 3 is a view for explaining data
conversion corresponding to a process by the image
processing part 1l2.

Iin order to explain the process steps shown
in FIG. 2 in detail, it is assumed that resolution of
the printer 20 is 600 X 300 dpi and resolution of the
printing order is 300 X 300 dpi. An example where
the tone conversion is made based on the dithering
method is discussed as a concrete example of the
halftone display method.

When the application 11 receives an order
with respect to printing the document data from the
user, a rendering order is input to the image

processing part 12 in order in step S101.
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When the application 11 receives an order with respect
to printing the docunent data fromthe user, a

WO eqodmoiony order is input to the inmage processPOnIpRant/062060
12 in order in step SIA.This order is input by the OS
(Operating Systen) . For eXample, in a case where the
CS is Wndows (registered trademark) , the application
11 calls, based on the printing order fromthe user,
t he functiBRIENPELRECE SCOINRWEE apKi €5eD&F cOPatetiage)

rendering data that can be

) I he & .
SQﬁEéFﬁfetgg%ﬁ;e%ﬁyﬁi§su%% AsCERE @@Hﬁ%ﬁd%@ewg§aﬁﬁile)
d ti t
S B ee oS A T e E b bl bRy 1
i f A i f t d t ta.
NEL DY ERl Bl Un S I DG bRl N ARCHIE LR Qene

N dOUSy khﬂ@%r@aéé“%ﬁf”?@f%gﬂw%d%é e d hfn'tgwgce> :

processing part 12. Under t ndows (registere

By aﬁe_em[h%y AHRDHMES ererddi $iREdER HS iyt By sal |1 ng
the interface DDI (Device Driver Interface) . For

iexesipb Lot At enf ates GF sttt hBgEMIhetEdK oAt 8achepther
for every kind of object included in the docunent data
Filsh) adatal, erder iggharatesd obashkar act erlse Aegemhdediong of
égékgrfgting order. A rendering command is included
in the rendering data for every object of the
document data.

The OS interprets the rendering data so as
to input wvarious kinds of the rendering order to the
image processing part 12. Under the Windows
(registered trademark) atmosphere, this order is
input by calling the interface DDI (Deviée Driver
Interface). For example, interfaces are
distinguished from each other for every kind of
object included in the document data such as a
rendering order of characters, a rendering order of
graphic, and a rendering order of image data.
Therefore, the image processingApart 12 can
distinguish an object to be processed based on called

order.

In a case where input order is rendering of
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graphic, and a rendering order of inmage data.
Therefore, the inmage processing part 12 can

waolc@siomgat sh an obj ect to be processed based oPCT/a#20€1062060

order . In a case where input order is rendering ofthe
character data (character -abject), nanmely "CHARACTER
RENDERI NG' in step S102, for exanple, character data
cl shown in FIG 3 are input to the character data
threocdssragt par tatd (e chatact ebjdatta clnémeigate a
character code of character "A". In this enbodinent,
“SHARAGTER sSRENDERIN G hakn t pieePe§804ti diPbfexample,
printing order is 300 X 300 d?i, a coordj nate val ue of
Aferatier acteral AL SR et obPaysutd R FRRBFutPok G

00 X 300 L. Based on,i t_of .th t dat
KA Endrkt S AARUL BRNBPECI g parl 130" 6F2PRE T

EIB 36 S dRLA Y W0esLDgePaL! AR CUWELES LS, car.

a
aracte he Ttharacter co I mage

; I du : S102. h ti
1 SO sente B SR SI07 Jamredteypesthal o

f%{séc?ie%%gﬁ ?Eettgﬁe 4 14008800 X 30 g@i3@qg%pi, a

aracter 1fage generating part
aehed ah gset hra leharacteie | fRgeadatsr ofat heschakact on A"

at the resolution of 600 X
layout at resolution of 300 X 300 dpi.

Based on input of the character data cl, the
character image generating part 131 of the character
data processing part 13 converts the character “A” by
the character code to image data of the RGB color
space in step S102.

Here, the resolution of the printing order
is 300 X 300 dpi and the resolution of the printer 20
is 600 X 300 dpi and. Therefore, the character image
generating part 131 generates the character image
data of the character “A” at the resolution of 600 X
300 dpi that is two times the resolution of the
printing order in the main scanning direction.

Since the character data are generated
directly and at a resolution higher than that of the

character code, the character data have a high image

quality. It is not always necessary to make the
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300 dpi that is two tinmes the resolution of the
printing order in the main scanning direction. Since

w0 b@sobsenct er data are generated directly andP@r/JE007/062060

resol ution higher than that of the character code, the
character data have a highlifrage quality. It is not

al ways necessary to make theresolution in the main
scanni ng direction be consistent with the resol ution
refs aThet poih nier tRe. mRom exeaphéngi Aixecdsombeee the
resolution of the printer 20 is 1200 _X 300 d t he
goaspl i wh Vhthhéheainesehnhiag @ifr &89 d%rmgese%@o
dpl 900 dpi, , 1200 dpi, or the A s a result of
Fide raieRs 'ansﬁeﬁﬁ%ﬁ%ﬁr?hékéhéﬁa}S&]& tiomget the

L R S AL RS
U S tPL 553 A L s a2 sg)otpgpadeac

1 |&g|§@geg ik the character image data c2 of FIG. 3
& cates a i mge of the character inage data c2 .

In the rreaz@élgereguqftar@ﬁt@me Proks sexpandege h W91 HBMBY
in the main scanning direction in the dot inmage c21.

tHd sch&érbecauseni=hee raéhoratingselat Al j nchheangiet
scanni ng direction and the sub-scanning

image data c2 (see FIG. 3) are generated based on the
character data cl. The character data c2 are image
data having a color space of RGB and resolution of
600 X 300 dpi. A dot image c2l1 indicated in the
character image data c2 of FIG. 3 indicates a dot
image of the character image data c2.

In the meantime, a character “A” is expanded
two times in the main scanning direction in the dot
image c21. This is because the ratio of resolutions
in the main scanning direction and the sub-scanning
directions of the character image data c2 is 2:1.
Accordingly, when printing is actually done, 2 dots
in the main scanning direction have the same length
as 1 dot in the sub-scanning direction and therefore
the configuration of the character “A” is not

expanded in the main scanning direction.

Next, the color space converting part 132 of
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directions of the character inmage data c2 is 2:1.
Accordingly, when printing is actually done, 2 dots in
W b@sfeior2 scanni ng di rection have the sane | enptTJIR29071062060
dot in the sub-scanning direction and therefore the
configuration of the charatBer A" is not expanded in
the main scanning direction. Next, the col or space
converting part 132 ofthe character data processing
thar tchigr xobeer datehe it s spacpast e adrarecter the
I mge data c2 fromRG to CMYK (8) so that character
COMAKE RR3Ce3Chr Bhgesdraiatit¢h sRagesr@ta 12 theom RGB

le shown ip FIG 3, the character CWYK data c3
tar CHHGE dapathavi MPaFAOFeF SHace of (@) Sand

e S R e
s S T L

S erisgeaoonehyali ol S et e ogesershed

In ste . I nthe exanp

iar act er CMYK data c4 are i nage data having a col or
space of CWYK(2) and resolution of 600 X 300 dpi. In
the printeel0, ekesteice emdverzengsSmaldt I1@®Eli oM the
| arge) of an ink drop are determ ned based on the tone
ol tecter data processing part 13 converts the tone
of the character CMYK data c¢3 to tones (2 bits = 4
tones) of the printer 20 by dithering so that
character CMYK data c4 are generated in step S105.
In the example shown in FIG. 3, the character CMYK
data c4 are image data having a color space of
CMYK(2) and resolution of 600 X 300 dpi. 1In the
printer 20, existence and size (small, medium, large)
of an ink drop are determined based on the tone value
of 4 tones of each dot.

The character CMYK data c4 that are
generated by the tone converting part 133 are held in
the memory of the image processing apparatus 10.

On the other hand, in a case where the input
order is rendering the image data (image object),

namely “IMAGE RENDERING” in step S102, for example,

image data il shown in FIG. 3 are input to the image
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of 4 tones of each dot. The character CMYK data c4
that are generated by the tone converting part 133 are

whedod/odrs2t he nenory of the inmage processi ng apper/aR2067/062060

10. On the other hand, in a case where the input order
is rendering the i mage data 4 nage object), nanely

"I MAGE RENDERI NG' in step S102, for exanple, inage

data il shown in FIG 3 are input to the inmagedata
'R eBEPRGSFANY PRI Thb4t nadleddmrde drbai hdgerdatianage
of 300 X_300 dpi attached to the docunent data. Based
Hht# nphit 360 the36Rackd: et bached o kdcslarurpatedata.

[ J he i d i t
14 conver tEERE %ﬁs‘fa‘ﬂ&%ﬁs%&%ﬁ%@ﬁf afR fomthe
' K t.a i re
oot op Bt Ot DR PR SN e SRR date o

w408 e Sty PR oo ey el

iind §8GataNe 1CaHWH tRES Par by Of $bechiRISE}A cMyK
processing part 14, by dithering nethod, converts the

done ob bhe igmge MK dat @t2d G104 Mesnt eRe X Higsd
of the printer 20 so that inage CMYK data i3 are
geoenat ed FiliG.stpp tS107imbigee CMYIE desal URi afel Antdte
mai N scanni ng

data having tone of 8 bits and resolution of 300 X

300 dpi.

Next, the n-times tone converting part 142
of the image data processing part 14, by dithering
method, converts the tone of the image CMYK data i2
to n times tone (2 bits) of the printer 20 so that
image CMYK data 13 are generated in step S107.

Here, the resolution in the main scanning
direction is expanded 2 times by the character image
generating part 131. Accordingly, the image CMYK
data i3 generated in step S105 have tone of 4 bits
that are two times the tone (2 bits) of the printer
20 and resolution of 300 X 300 dpi.

The image CMYK data i3 that are generated by
the tone converting part 133 are held in the memory
of the image processing apparatus 10.

Processes of the above-discussed step S101
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direction is expanded 2 tinmes by the character inmage
generating part 131. Accordingly, the imtage CMYK data

w0 0gemseat ed in step S105 have tone of 4 bit sSP€Thar20e1@2060

two times the tone (2 bits) of the printer 20 and
resolution of 300 X 300 dpi20-The i mage CWMYK data i3
that are generated by the tone converting part 133 are
held in the nenory of the inmage processing apparatus
Hocowgbcesers H0T erabbereditesusizud st bposl cbtecdigh
,ste S107 are repeated for all of objects included in
yoedmdm e Ldogyment ﬁéﬁ@enlﬁfpﬁ%%e§§n§@¢%ﬂg of

th bj | eted, the printin is i nput
RIPERES| hlge Trodbast g ssafecf% T bR R NG
Based on_t r to start _printi.n

t he
SRR Pres dener o hg par 6151%%%h@£5985511 part
%agesggk% heldid Aed he, Fegur rogyery obj ect so that
e

printing inmage 1s genera e |n step S108. In the

exanpl e Sh@@%éd“&ﬂ(%hé orbiBe ¢haracter MY 5£§ﬂﬁa e

and the imge CWK data i3 are synthesized so t

inting LRGeS MehSroenagabedt 115t SrEa8ezes the
E?ésolut?on of tﬁ% charactgrbCNNK datéyc4 is 600 X 300

pagandatesdldlld oin othéhfempage fddrkedatq bBjlest3Gh X
300 dpi. In other words,
that the printing image is generated in step S108.
In the example shown in FIG. 3, the character CMYK
data c4 and the image CMYK data 13 are synthesized so
that a printing image pl is generated.

In this case, resolution of the character
CMYK data c4 is 600 X 300 dpi and resolution of the
image CMYK data i3 is 300 X 300 dpi. In other words,
the resolution of the character CMYK data <4 in the
main scanning direction is two times. However, the
tone of the image CMYK data i3 is 4 bits and twice
the tone of the character CMYK data c4. Accordingly,
pixel densities of them are consistent with each
other.

Therefore, the printing image generating
part 15 treats the image CMYK data i3 as image data
having resolution of 600 X 300 dpi and tone of 2 bits.

The printing image generating part 15 synthesizes the
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the resolution of the character CWK data c4 in the
mai n scanning direction is tw tines. However, the

wo o0v8/0af621 he | mage CWYK data i3 is 4 bits and P@i/ar2001@2060

tone of the character CWK data c4 . Accordingly,
pi xel densities of them ar@leonsi stent with each ot her
Therefore, the printing i nage generating part 15
treats the image CMYK data i 3 as i mage data havi ng
ghesor CiE ¢ ONCHYY K6BR D 300 dpidl he towaofCl2YEKi det®hd 3 by
printing i mge geneyating gart 15 synt hesi zes ,
& HekhRtk acE ¥R #Herd el BA#Sthe ASeRyer EpMktd&tfa bigts,
by, a sinple synthesizing of bits. As a result of this, .
Britting fREge Ml eV HQ9r 686PdUtePIOB060R 3H038pi dpi
and tone of its is generated., In the printing inmage
apr?éj Eﬁn?ngge%o?}]at§ at@ ggnﬁéfal%egs' character "A" is
expanded t [ ' ' canni di i Q.
cxpanded, 148 EREbd SN Mahcgoann o Lageli 8 2 race
4oty é MROgewhia ddgs Fatho of LapAldd@neybn Lhhedid the

scanni ng direction and the sub-scanning directions o

. thd¥Bn PEEBhWAG ] MRdee BE1bE . 2! FhiACGH dhagh Y seVRSR

printing is actually done, 2 dots in the main scanning
shtiecihgnihasyd hel shsedkengt hsas detotimagkh&hile the

sub-scanning direction and therefore the configuration
oitibeofhaeactlasrtidis in the main scanning direction
and the sub-scanning directions of the printing image
pl is 2:1. Accordingly, when printing is actually
done, 2 dots in the main scanning direction has the
same length as 1 dot in the sub-scanning direction
and therefore the configuration of the character “A”
and the image of the face are not expanded in the
main scanning direction.

Next, the PDL data generating part 16
generates PDL data including a command for making the
printer 20 print the printing data pl generated by
the printing image processing part 15 in step S1089.

The PDL data are transmitted to the printer
20. The printer 20 interprets the PDL data so that
the printing image is printed on a printing sheet.
Here, since image processing is done for the

character at 600 X 300 dpi, printing is done with
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and the image of the face are not expanded in the main
scanni ng direction. Next, the PDL data generating part

waeoogeomwent es PDL data including a conmand f or POEER2007/062060

the printer 20 print the printing data pi generated by
the printing i mage processkfg part 15 in step S109.

The PDL data are transmtted to the printer 20. The
printer 2 0 interprets the PDL data so that the
hgrdntqurgl ivmge is printed on a printing sheet. Here,
since inmage processing is done for the character at

600 X 30091111@4( tr pEPRS ﬁ@ﬂ‘éeléﬁ)h‘énv\mfhﬁ#’@w Rraraeyer data

Next, tone conversijon t he character dat cessi ng
Pﬁme%%lre@ oﬁéréoﬁwﬁermrée pEPRVEESY Nioh R a‘b “5388 4fg Step

1508 EORE CRVATI H piy e Cako) P abt 187 05PS 2ing

c e [
prrlscntjf/%ggl mjgggle%f Wﬁ%ﬁg%tlhk fsablaﬁs/ pi xgl B‘HatSteqje
%1(1‘?'&%%5]5&%%%%01 Therefore, tone conversion is done
y usl ng I'ther pattern for 600 X 300 dpi X 2

bi t/ pi xel . r{hendist fé@rrbd@ixﬁ@ﬁa My Be chanarddf ehaevemne
obj ect or may be the sane. In"thi's enbodi nent, a
ghiherngathape dscassest bdovaps vsed bit/pixel is
finally generated. Therefore, tone conversion is
done by using a dither pattern for 600 X 300 dpi X 2
bit/pixel. The dither pattern may be changed for
every object or may be the same. In this embodiment,
a dither pattern discussed below is used.

FIG. 4 is a view showing examples of the
dither patterns.

In the example shown in FIG. 4, as a part of
the dither patterns, a dither pattern d22 of level 22,
a dither pattern d128 of level 128, and a dither
pattern d200 of level 200 are shown. In the example
shown in FIG. 4, “A” is repeated twice so that “AA”
is drawn; “B” is repeated twice so that “BB” is
drawn; and “C” is repeated twice so that “CC” is
drawn. This repeating number expresses the number of

bits of the tone, namely 2 bits. In other words, the

dither pattern shown in FIG. 4 is used for converting
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FIG 4 is a view show ng exanples of the dither
patterns. In the exanple shown in FIG 4 , as a part

wotoosielodi t her patterns, a dither pattern d22 PET/IE20€1/062060

22, a dither pattern dl 28 of |evel 128, and a dither
pattern d200 of |evel 200-aBe shown. In the exanple
shown in FIG 4 , A" is repeated twce so that AAis
drawn; "B" is repeated twice so that BB" is drawn; and
8Cbijtss r epeht ednew) c&dos@ thkies " C&' togedrlawn. This
repeati ng nunber expresses the nunmber of bits of the
tone, nangl¥F2 Biis. al Viftherohop¥BlatRd " tirpe

tt h 4 d f t 8 bit
RS T hAR) OF o Do o (ehacy 1K FRAR S | S B vi ow for

I f th h t avy .
?:.X% oy e encscanveLuan o the bleacler Qi ents

RS0 [P O S SRS, Bnote pycil.
dtah:ea chaf aph8LoCMUK daldy Gy £hOCeiHRE PN ol Lie,

character CWK data c3 1s 8 bits, each dot (dot 0311
firpuals fet 0€3¢8) %ﬁuatﬂwctd@iacﬁ% ios tfz0ramed bylﬁcal ke

The nunerical value indicated in each dot shows the
tiore ol tiee obhthe cdeir dMYK h@aexarpl d stowit s, Fe&chb

dot c311 is
dot (dot ¢311 through dot ¢318) of the data c¢31 is
formed by 8 bits. The numerical value indicated in
each dot shows the tone value of the dot.

In the example shown in FIG. 5, dot ¢311 is
a subject of the first time tone conversion. ‘The
tone value of the dot c311 is “22” and therefore
conversion to dot c3lla of four tones (2 bits) is
made based on the dither pattern d22 of level 22.

Other dots are also converted to a dot of 2
bits based on the dither pattern corresponding to the
tone value of the dot. Accordingly, dot c¢312, dot
c313, dot ¢314, dot c315, dot ¢316, dot ¢317, and dot
c318 are respectively converted to dot c¢c312a, dot
c313a, dot c¢3l4a, dot c31lba, dot c31l6a, dot c317a,
and dot c318a. At the third and fifth conversions,

two dots are converted at one time. This is because

conversion is done at one time by using the same
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wo eoodovieeB8lla of four tones (2 bits)

a subject of the first tinme tone conversion. The tone
val ue of the dot c311 is "22" and therefore conversion
i s made bBRGHEP2067/062060
the dither pattern d22 of |level 22. Qther dots are

al so converted to a dot ofF22-bits based on the dither
pattern corresponding to the tone val ue of the dot.
Accordi ngly, dot c312, dot ¢313, dot c314, dot c315,
dddtheBipatdernc3dn7 a arebalotheB8es tawee dagsgervingl yhe
converted to_dot c312a, dot c313a, dot c314a, dot
sE3IB L OBt Va3 Eea oGt eBATa, and dot c318a. At the

third and fifth conversions, twp dots are converted. at
one time. TRRS:i npEbeuSF 2RI SPoROTY AdoHeP At OBnghe

TG havl s E e E%ﬁ;s BAELE Lo reass Thds 5
| i . T
i e BHEPUOPCRRTLRIENE i P& EOEro bt (o one

dot of 4 tones {2 biLs)h e, i3, 6&%%%5%&% e

expl ai ni ng tone conversion of the ata. In

A& r WOBES o £k e @Ln?é%;fé eSpoRdg k@ .t he tone converting
process in step slO7. 1Tn the exanple shown in FIG b,

data i21 imdiegier dabadef, FIcet ¢ dotsesbohlies fid Sthe
line of the image CWK data i2 .
tone converting process in step s107. In the example
shown in FIG. 6, data i21 indicate data of first 4
dots of the first line of the image CMYK data i2.
Since the tone of the image CMYK data i2 is 8 bits,
each dot of the data 121, namely dot i211 through dot
i214, is formed by 8 bits. The numerical value
indicated in each dot of FIG. 6, as well as that of
FIG. 5, indicates the tone value of the dot.

In the example shown in FIG. 6, the dot i211
is a subject of the first time tone conversion.
Since the tone value of the dot i211 is “22~,
conversion to the dot i21la and the dot 1211b of four
tones (2 bits) are made based on the dither pattern
d22 of level 22. 1In other words, one dot is
converted to 2 dots (4 bits).

The dot i2l1la is a dot corresponding to the

position of the dot 211 in the dither pattern d22.
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Since the tone of the inage CMyK data i2 is 8 bits,
each dot of the data i21, nanely dot i211 through dot

WO 2@8/001625 formed by 8 bits. The nunerical valP€T/JP2007/062060
indicated in each dot of FIG 6 , as well as that of
FIG 5, indicates the ton€5alue of the dot. In the
exanple shown in FIG 6 , the dot i211 is a subject of
the first time tone conversion. Since the tone val ue
bretfetded s i3 dop neéghbesinon ab aheidbt iszﬁm of

nd the dot i211b of four tones (2 bits) are nad

{hﬁeaogn99ﬁ¥Qﬂ39ﬁﬁl%%tF@rﬁ ?Qﬁlﬁ%Q%I°§2th?ndﬂﬂuﬁ11

dot d to 2 dot 4 bit . The
o1 £, 5%, nikCEYr 88Bondi ng Lo the positl on of

b
2 dot el gBbrFROSAL 41 GRS 0B BF ZmE dopes 1S
d
PSR IR0 B BRer PRy bAe st o piite

P88 i e neonverdied: tone dat s eofof OUIE”tQEeﬁhéA' b—'t 1Sded N
this embodinent is that the value of "n"

ok & Mesnivene iGaNVvies tt ng4par t Thid:e Ades of ;QEethlef vd&ie of
value of n" is 4 , one dot of 256 tones is converted

to” 4idotls afmel donest 2H6t hiohemases ¢beveenwdr tted dajots
IS extracted
of 4 tones.

In this case, the converted dot is extracted
from a dot corresponding to the original dot in the
dot pattern. Other dots of the data 1211 are also
converted to 2 dots (4 bits) where one dot is four
tones. Therefore, dot 1212 is converted to dot i212a
and dot 1212b; dot 1213 is converted to dot i213a and
dot 1213b; and dot i214 is converted to dot i214a and
dot 1214Db.

The reason why dot 212 and dot 1213 are
converted at one time at the second tone conversion
is that tone values of these dots are the same. Thus,
the image CMYK data 12 are converted to the image
data of two time tone (4 bits) of the character CMYK
data c3.

The number of dots of data after the sixth

conversion in FIG. 5 is done and data after the third
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froma dot corresponding to the original dot in the
dot pattern. Other dots of the data i211 are al so
w@oemwseoteezrl to 2 dots (4 bits) where one dot i sPEDII2007/062060
tones. Therefore, dot 1212 is converted to dot i212a
and dot i1212b; dot 1213 is26enverted to dot i213a and
dot i213b; and dot i214 is converted to dot i2l14a and
dot i214b. The reason why dot 212 and dot i213 are
cogvwasr s eonat nofE @.i fe 8 ddmeesecend droies temvevwiitbneish
that tone values of these dots are the same. Thus, the
othege CMYKnEgt 83ch &fe domvernbert @& Helt sraperddes dép 2

two tine tone (4 bits) of the character CMYK data c3.
PR murb@r "BRPESSs OF Rt Bitér PROSIXtBEBhver si on

in FIG 5 is done anq:d ta a% er the thirdcon ersign

A FA R PESUSTE St Bonel SEBNEARN 1P hth: of hir OEReT
. : ' t . its,

RS, oD Bh e HITEL &0 BE) BB et bnll! S

AN SLE0h Wit i3 eanh, afhefy .l Bh%tr%ecrté@r%?‘fzét QStQi X8l

densities of data after tone conversi on ots O

ddie sdhasastee CMh datgne3randndaid Afd@Fst8hCthe image
conversion of 4 dots of the inage CMYK data i2 are

QOfEs| $4e8t 10 bircasdh o feent Theref el ch aselpeding to
the tone converting

Therefore, according to the tone converting
method shown in FIG. 5 and FIG. 6, the pixel
densities of data (character CMYK data c4) after tone
conversion of the character CMYK data c3 of 600 dpi
in the main scanning direction and data (image CMYK
data 13) after tone conversion of the image CMYK data
i2 of 300 dpi are consistent with each other.

When the image CMYK data i3 and the
character CMYK data c4 are synthesized after the tone
modulation is performed, the image CMYK data i3 are
treated as the image data having resolution of 600 X
300 dpi and tone of 2 bits. Therefore, it is
necessary to do tone conversion of the image CMYK
data 13 by a dither pattern expected to be treated as
such image data.

In other words, for the dither pattern used

for tone conversion, inconsistency with the rendering
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met hod shown in FIG 5 and FIG 6 , the pixe
densities of data (character CMYK data c4) after tone

waeoemwseosenn of the character CMYK data c3 of GROI/dgR007/062060

the main scanning direction and data (i nage CMYK dat a
13) after tone conversion e274+he image CWK data i 2 of
300 dpi are consistent with each other. Wen the inmge
CWK data i3 and the character CWK data c4 are
g9nthRasiszdd aielergeheredms ndkn atheoninggee@bififredhta 13
the image CMYK data i3 are treated as the- inmge data
RESI ﬁgelaé@@i m oP08f X6000X dpd dpi 2akd t/amiexdi- 2 bits.
Ther ef or e, IS nece to do tone conversion of

t he inage l&&Pﬁ%?ﬁnﬁg%vﬁrtﬁEFoﬁﬂ%QﬁrF%xE€€té@aﬂ§

gg ated as_such a% data. I n other words, %%2 £

?ﬁg s&ﬁ%eﬁRP%E%Eu§o toﬁ@%%ﬁv%?%?Sﬁsaqﬂxﬁﬁﬁ%th ©
t

LS SR LE 9 0R TS PRl QR RGR AB

bhtLpicxelin Ase diseusesd abave, ﬂe‘goml % ta%éah%%gage

processi ng apparatus 10 (i mage processl part

gbherefeediveri , high bheGharaet errdata soehar ad@irding

object) in the docunent data, the inmage data are
geaeratted sy tit hi ghppseditdioono Thiet &f ar godegar thhing

characters, it is possible to obtain good printing
results with high quality.

On the other hand, with respect to the data
other than character data in the document data (image
data, graphics, or the like), it is possible to
achieve consistency with the pixel density of the
character image data by tone conversion.

Therefore, with respect to the image data or
the like, it is not necessary to perform an expanding
process of resolution so that an increase of
processing workload and decrease of processing speed
can be prevented.

In addition, the timing when the gradation
conversion 1s made is after the color space is
changed and before the image data of each object are
synthesized (namely a latter half of the image
processing step). Therefore, it is possible to

prevent increase of processing workload.
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results wth high quality. On the other hand, with
respect to the data other than character data in the

wolowamersk2 dat a (i nage data, graphics, or the |P&RBEYP2007/162060

IS possible to achieve consistency with the pixe
density of the character i-@8ge data by tone
conversion. Therefore, with respect to the i mage data
or the like, it is not necessary to perform an

expandi ngEpreocest of igésellutimayesaddtat o&in 3i0Mcréase Oof
processi ng wor kl oad and decrease of processing speed
deein dee perementded. to @i & Q0 tdeit i g oMrsrenheof
.gradati on_conversion is made iis after the col or space

ima & MR ¥ d SBEFS e RheCPhadBedat a AACREEhNgbYect D
re synthesized (nanely_a #atterbh R of_thg ina%e 1
o AT RO EPEEF S L het B bPeS FIRP P50 ol v g operly
| ' . ' K] ) [ ,
S PEERS 1 O CESSL M0 BYD, | ogepne

0 dr € expan

820G 26,3001 gpk-o a1 ;ﬁﬁ?%v%eh@%‘%‘ C.M"A%é yqﬁéﬁl@?&t %I%Sd

obt’al ned. Accordi ng n the I mage processing o

ot enbs BY =R { yn UsENg aph@riactigf i stics of each
object, it is possible to properly realize inprovenent

of image cuel Hiycandaecilease, othdegmadatimenef of the
capability.

present invention can provide an image processing
apparatus, image processing method and image
processing program product whereby image quality can
be improved while degradation of capability of the
apparatus is prevented.

Although the invention has been described
with respect to a specific embodiment for a complete
and clear disclosure, the appended claims are not to
be thus limited but are to be construed as embodying
all modifications and alternative constructions that
may occur to one skilled in the art that fairly fall
within the basic teaching herein set forth.

This patent application is based on Japanese
Priority Patent Application No. 2006-178295 filed on
June 28, 2006 and Japanese Priority Patent

Application No. 2007-147353 filed on June 1, 2007,

the entire contents of which are hereby incorporated
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As di scussed above, the enbodi nent of the present
i nvention can provide an inmage processing apparatus,
WO pgeopencessi ng net hod and i mage processi ng PCDR2a0M/062060
product whereby image quality can be inproved while
degradati on of capability-8P-the apparatus is
prevented. Although the invention has been descri bed
with respect to a specific enbodinent for a conplete
shdrefeaendescl osure, the appended clains are not to
be thus limted but are to be construed as enbodyi ng
all nodifications and alternative constructions that
may occur to one skilled in the art that fairly fal
within the basic teaching herein set forth. This
patent application is based on Japanese Priority
Pat ent Application No. 2006-178295 filed on June 28,
2006 and Japanese Priority Patent Application No.
2007-147353 filed on June 1 , 2007, the entire
contents of which are hereby incorporatedby reference
10 15 2 0 2 5CLAIMS 1 . An inmge processing
appar atus confi gured
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to generate a printing inmage for printing docunent
data by a printer, conprising: a first processing part

waeoemBiogweed to generate first processing data PEwirRg07/062060

resolution different fromthe resolution with respect
to printing order for charagfer data contained in the
docunent data; a second processing part configured to
generate second processing data having a pixel density
consistent with the pixel cgdaaspidy of the first
processing data for inmage data contained in the
docunent data; and a printing i mage generating part
configured to generate printing data by synthesi zi ng

the first proceessimggeapacandsting sggoada puscessifiggured
data; wherein the second processing part nmakes the

o xgbndeadict \a gfriheisgecomd ger doesspngntang corsistent
with the pixel density of the first processing data by
dahe PyneelNiigHof, t AeMPFA§e ¥t a. 2 . The inmage
processi ng apparatus as clainmed in claimilwherein the
second proeddifif RFPCPREFLBAMP AT e TONELEBAREr Sin of
t he i eﬁgat so as to.have tone corresponding to
SEBRTA Caft o bfPTAEPE4BRUAR having fesolition
different from the resolution with respect to
printing order for character data contained in the
document data;

a second processing part configured to
generate second processing data having a pixel
density consistent with the pixel density of the
first processing data for image data contained in the
document data; and

a printing image generating part configured
to generate printing data by synthesizing the first
processing data and the second processing data;

wherein the second processing part makes the
pixel density of the second processing data

consistent with the pixel density of the first

processing data by tone conversion of the image data.

2. The image processing apparatus as claimed

in claim 1,
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by the first processing part. 3 . The i mage processing
apparatus as clained in claiml1l or claim2 , wherein

WO b@8fidreg:t processing part generates the firstPCT/JP2007/062060

processi ng data having the resolution expanding in a
mai n scanning direction copppred to the resol ution of
the printing order, for the character data. 4 . The
i mage processing apparatus as clainmed in any one of

clai m1 throtghe Th at He3sWaehrl b idess Sea6NgaRito FSYims
part perforns the tone conversion of the inage data
based core acdravétonendiofpltdie natdod. d&dta Am iamges have
processi ng apparatus configured to generate printing
trage doorrgppondhggdboumegnigati @abyoa pifi mther ,resolution
conprising: first processing neans for generating

bivr $thepfoidess| pyoaasg imavinREa- resol ution different
fromthe resolution with respect to printing order
forcharacter data contained in the docunent dat a;

second pro esgg&g peans for generating second
a

processi ng tat TPAGCa PR SRS RPPREALNS &t G Hmed
ﬁ%gégkﬁg%épgg%i%¥ﬁg% %ﬂetLLrSt processing data for
wherein the first processing part generates
the first processing data having the resolution
expanding in a main scanning direction compared to

the resolution of the printing order, for the

character data.

4. The image processing apparatus as claimed
in any one of claim 1 through claim 3,

wherein the second processing part performs
the tone conversion of the image data based on a

halftone display method.

5. An image processing apparatus configured
to generate printing image for printing document data
by a printer, comprising:

first processing means for generating first
processing data having a resolution different from

the resolution with respect to printing order for
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docunent data; and printing inmage generating nmeans for
generating printing data by synthesizing the first

wee@sesseng data and the second processing datBCT/AJP2007/062060

wherei n the second processi ng neans nmakes the pixe

density of the second procegsing data consistent with
the pixel density of the first processing data by tone
conversion of the imge data. 6 . The i mage processing

apearadt sr asathacotd aimed ai i bhe Waergiond hessggond
processi ng neans perforns the tone conversion of the
i mage dat a secemdt prhaes siong meanssfordigegdating
magni fi cation of the resolution by the first
iPEC@eansng7 datkthéranbge pr odesdi mprapipay at us
as claimed in claim5 wherein the first processing
FOATS. Getiet at dEht ke ef inister dersitng odattd shall patt he
resol uti onexpandi in a main scanning direction
PGS VRS TREr 851 dFIAHE o2 ERe CHPIRITRS cRIGFhef or
the character data., 8 . The inage processing apparatus
g}%ﬁ@ﬁﬁgdé?%aanﬁngne of claim1 through claim?7

wherein the, secondqPLagess! foh SFAREABCHEANT for
generating printing data by synthesizing the first
processing data and the second processing data;
wherein the second processing means makes
the pixel density of the second processing data

consistent with the pixel density of the first

processing data by tone conversion of the image data.

6. The image processing apparatus as claimed
in claim 5,

wherein the second processing means performs
the tone conversion of the image data so as to have
tone corresponding to magnification of the resolution

by the first processing means.

7. The image processing apparatus as claimed

in claim 5,

wherein the first processing means generates

the first processing data having the resolution
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the tone conversion of the inage data based on a
hal ftone di splay nethod. 9 . An i nage processing

woredokoadiee2pl ement ed by an i mage processi ng appRCEHIRH07/062060

configured to generate a printing inmage for printing
docunment data by a printer,zgonprising: a first step
of generating first processing data having a

resolution different fromthe resolution with respect

&Rphhdihignd rordefia { 8r seBandaserd ted @ cont abtgd ddy the
docunent data; a second step of generating second
Phecessiolgtdaira difivihg pirieltidensttgeepnEbst eie Wt h
the pixel density of the first processing data for
thagecdetradedrs ai ned in the docunent data; and a
printing inmage generating step of generating printing
data by synthesizing the first processing data and the

second processing data;wherein the second grocessing,
step makes Strhd 15 xER2d8nBIrOFestS e 2RRBRE LHfoEes Frryimed

(R angomhs ot o To one Celiaan el b The | mage ot a.

10. The i mage pr.ocessing nethod as clained in claim

W herai n PR RS TERE TR bt £a S pee BB forms
the tone conversion of the image data based on a

halftone display method.

9. An image processing method implemented by
an image processing apparatus configured to generate
a printing image for printing document data by a
printer, comprising:

a first step of generating first processing
data having a resolution different from the
resolution with respect to printing order for
character data contained in the document data;

a second step of generating second
processing data having pixel density consistent with
the pixel density of the first processing data for
image data contained in the document data; and

a printing image generating step of
generating printing data by synthesizing the first

processing data and the second processing data;
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the tone conversion of the inmage data so as to have
tone corresponding to magnification of the resol ution

whgoosloel6bt r st processing step. 11. The i nmge pPOLERO)ITEH2060

method as clained in claim9 or claim 10, wherein the
first processing step genergtes the first processing
data having the resolution expanding in a main

scanning direction conpared to the resolution of the
printing oydereiforcidesebandacpebdataing 2st@hemaimge the
processing nethod as clained in any one of claim?9
pireughealsaiuy L wher senonkie psermrrk Procdssiang step
perfornms the tone conversion of the inage data based
conaikakhtong th sphaypasehodersitan o%m éepﬁééé§S|ng
program product where an i mage proceSS|n am i
poatassédg aata rhYpFQQﬁamO@a?@’sSJ&D%o 31%“;5‘\ ta.
an i mage processing nethod, the nethod conpr|S|ng a
first step of generating first processing dat a havi ng

a resolutiqgn different fromthe resol Wi_t :
respect to & printi h2E8PdEF oS THY % 8a€§101almed
Conta}ned n the docunment data; a second step of

gené 'second

wherein the second processing.step performs
the tone conversion of the image data so as to have
tone corresponding to magnification of the resolution

by the first processing step.

11. The image processing method as claimed
in claim 9 or claim 10,

wherein the first processing step generates
the first processing data having the resolution
expanding in a main scanning direction compared to
the resolution of the printing order, for the

character data.

12. The image processing method as claimed
in any one of claim 9 through claim 11,

wherein the second processing step performs
the tone conversion of the image data based on a

halftone display method.
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processi ng data having a pixel density consistent with
the pixel density of the first processing data for

WO pgoeodat a contai ned in the docunent data; anBCEJIP2007/062060

printing image generating step of generating printing
data by synthesizing the fLggt processing data and the
second processi ng data; wherein the second processing
step nmakes the pixel density of the second processing
data consistent with the pixel density of the first
processing data by tone conversion of the inmage data.

14. The i mdg®. pRocéssigrg parogs s pg ooy rasn ¢l b dedt i n
claim13, wherein the second processing step perforns
wheneomean cunveespewcefs ting i pegerdat d sseastdoned, and
havet one corresponding to magnification of the
F@OIMQW%ymﬁﬁésf iBr SO WeeS siRplement 151 Wmegemmge

rocessin ogram product as clained in claim13 or
gF&ﬁﬁ?ﬁP Qm%?gLHQlughqr@ﬁt?ﬁ%céggpﬁj%ﬁQﬁ)generates

the first progessing,data havin e resalutio
exganhlng ﬁ% g % g§@§hﬁ3 L gﬁ%FFBH dﬁ%ﬁ?éﬂr?%e§ﬁéng

G g L BT By e
resolution with respect to a printing order for
character data contained in the document data;

a second step of generating second
processing data having a pixel density consistent
with the pixel density of the first processing data
for image data contained in the document data; and

a printing image generating step of
generating printing data by synthesizing the first
processing data and the second processing data;

wherein the second processing step makes the
pixel density of the second processing data

consistent with the pixel density of the first

processing data by tone conversion of the image data.

14. The image processing program product as

claimed in claim 13,

wherein the second processing step performs

the tone conversion of the image data so as to have
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claimed in any one of claim13 through claim15,
wherein the second processing step perforns the tone

waeommsposenn of the i mage data based on a hal f t BPEEJP2007/062060

di spl ay net hod.
-36-

tone corresponding to magnification of the resolution

by the first processing step.

15. The image processing program product as
claimed in claim 13 or claim 14,

wherein the first processing step generates
the first processing data having the resolution
expanding in a main scanning direction compared to
the resolution of the printing order, for the

character data.

16. The image processing program product as
claimed in any one of claim 13 through claim 15,

wherein the second processing step performs
the tone conversion of the image data based on a

halftone display method.



