;e3eMIDO6f T 1 ~+ JUN 2003 TITLE OF THE | NVENTI ON | MAGE PROCESSI NG megwm
AND APPARATUS, | MAGE PROCESSI NG SYSTEM AND STORAGE MEDI UM 5 BACK
THE | NVENTION This invention relates to an imge processing mnethod,

apparatus, and system for nodifying an original inmge, and
medium 10 As digital caneras, photoscanners, and the |ike

in recent years, a photo imge can be easily converted into

a storage

IRARTAATAE

Al'so, since output apparatuses represented by ink-jet printers hayg.

attained higher imge quality and | ower prices, the end 15
out put a photo onto a recording sheet at hone. Hence, with

user can easily
an appar at us

such as a personal conputer or TohreEl OkeTHhalNVENTMEN | mage processing, the
end user edits an imge sensed by, e.g., a digital 20 canera as he or she
so desires, andMAGEpPBROCEHSING i METHSELIANDY AR PARATHE; | BIAGE | FRGIESSAN®E ocess
cal l.ed posterization has been proposed as Japanese Patent Lai d-Open No.
1-314389, and an il lustrati oYe@EM, pABReSEORGEE BEEH UM oposed as Japanese 25
Pat ent Lai d- Open Nos. 3-91088 and 3-91087. _ . 14 JUN 2003 As the
personal conputer and printer that can inplenment an edit process of a
digital photo i mage have hi gher performance and | ower prices, for exanple,

the end user can easily crea’®c NOy s THEVENYENTEO%r her 5 own face

phot o superinposed on them Also, a nachine that can print
of a sensed inmage at that place has prevailed. A case wll
bel ow wherein a pthQris.su

photo stickers
be exam ned

L mpose n nane .card. Upon creating formal

e 0
name 10 cards, it is a°comoi pract? %D Ut i §SePARCESS1Nd
method, apparatus, and system for modifying an original

image, and a storage medium.

10 As digital cameras, photoscanners, and the like

have prevailed in recent years, a photo image can be

easily converted into digital data. Also, since output

apparatuses represented by ink-jet printers have

attained higher image quality and lower prices,

the end

15 user can easily output a photo onto a recording sheet at

home.

Hence, with an apparatus such as a personal

computer or the like that allows image processing, the

end user edits an image sensed by, e.g., a digital

20 camera as he or she so desires, and outputs the edit

result via an ink-jet printer.

A process called posterization has been proposed

as Japanese Patent Laid-Open No. 1-314389, and an

illustration edit process has been proposed as Japanese

25 Patent Laid-Open Nos. 3-91088 and 3-91087.
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expressionl ess face photo. However, as such nane cards sonetines produce
stiffness, informal nanme cards are often required. In such case, the need
for superinposing not only a face photo that the user desired buﬂﬁﬁﬂgﬂﬁﬁ 15
personal i zed photo created by editing the photo itself has arisent

edit process that neets such need, a nonochrone edit process represented by
sepi a-tone conversion, an edit process for converting a photo into an
illustration, and the like are known. 20 In this manner, various needs for
photo i mages have increased recently. However, in the conventional inmage
processi ng apparatus, in order to edit a photo inmage to obtain an
illustration-styl e Reagre phesetgescafputiee phot primege dmtarearextract ed and
i ndi vi dual portions are painted in the same colors as those in the original
i mge. Furthedinptenpernt2an edit HiH2BB3otfthe dseitaligthdticnelmagsethawar i ous
paranmeters required for edge extracti-on, painting, and the |like. Hence, in
order to obtahagharipeéusermanan-and/|levemrageicevonfdoredamplevermdet still
remains in terns of 5 image quality. “Also, not only conplicated setups but
al so consi der 8pHeugsEr caki ¢33l bir €Heddsi Penet e2bBE A aV idEhrhdsr icat &eget ups.
Hence, it is difficult for the end user to attain such setups. 10 SUMVARY
OF THE | NVENTPEN ARESr BRPEP ySURRL impossdoBeEPeBf the present invention to

provi de an i mage processing net hod, apparatus, and system which can easily
ey T or m an 18 of f BCOLS8: SF SUTGHES [THHRL Fa DR PEoRRSLS rHri dhiice Sata.  and’ a

storage nedi um Ac§ordiqg thelpres i nvention Q? foregoing object is

attai ned by pfs¥rdfng"aR i%%g%éﬁ}6§%%§i g° br&lait

A case will be examined below wherein a photo is

superimposed on a name card. Upon creating formal name

10 cards, it is a common practice to superimpose an
expressionless face photo. However, as such name cards
sometimes produce stiffness, informal name cards are
often required. 1In such case, the need for superimposing
not only a face photo that the user desired but a more

15 personalized photo created by editing the photo itself
has arisen. As an edit process that meets such need, a
monochrome edit process represented by sepia-tone
conversion, an edit process for converting a photo into
an illustration, and the like are known.

20 In this manner, various needs for photo images
have increased recently.

However, in the conventional image processing
apparatus, in order to edit a photo image to obtain an
illustration-style image, the edges of the photo image

25 are extracted and individual portions are painted in the

same colors as those in the original image. Furthermore,



met hod conprising: the nodify step of nodifying a first 20 inmage to obtain
a second i mage on the basis of a first signal obtained by extracting an
edge of the first imge, and a second signal obtained by reducing 1quN2g%
nunber of tone levels. It is another object of the present invention to
provi de an i mage processing nethod, apparatus, and - 3 14 J U N 2003
system which allows the user to easily set up details of sinulate
illustration process, and a storage nedium According the present

i nvention, the foregoing object is attained by providing an i mage
processing 5 nmethod further conprising: the instruction input step of
inputting a uske hwest riedd ofiddiatl ssel eatrSoas dgstimsk e g ldurdr ty of
nodi fy nodes; and the image process step of executing an i mge process for
i mge data usedgetdet nodh fonh g mdngespaddihg 10ké he user instruction, 10
and wherein the plurality of nodify nodes include an illustration node for
converting the firsHenomgein iiddhecsebandn pagelinst het madtdtyylst ep. It is
anot her object of the present invention to provide an i mage processing

met hod, appar anage, aneon 5ty simonsinentc ahiédsiena pes fior memsefdfect i ve
simulate illustration process even for rasterized i mage data, and a storage
medi um Aéboré$ﬁ@et%%ag¥@$enﬁlﬁﬁveﬁPFoﬁOlYrﬁPWRﬁ¥%ﬁ§QQ;&ﬂﬁW@étbP§ attai ned

by providing an i mage processing 20 nethod further conprising: the
segment ati on €t8p SPNSE AR IS¢ NTe SKiitdE PRAGESTIMTES 1R RRHAY of

regions; and the setting step of setting, process] ntents, of each of the
seghented regFBﬂg?pEﬁéF%hﬁﬁQgﬁ?‘thgeﬁﬁéi?§gs{%a ﬁﬁ#ﬁaﬁﬁi;QQFe%QFeﬁngf

di fyi th i i J 2% i f i t btain th d
nmodi fyi ng eug%£i£ilgg%%ﬁgn %%%biso regions to obtain e secon

imge. _ G _ nvention is particul arly advant ageous
since a sinulate illustration process can be done for inmage data nore
effectively in brighter tone than a conventional nmethod. 5 Also, the user

can easilyyset up details of syMmMARY OF THE INVENTION

Accordingly, it is an object of the present
invention to provide an image processing method,
apparatus, and system which can easily perform an

15 effective simulate illustration process for image data,
and a storage medium.

According the present invention, the foregoing
object is attained by providing an image processing
method comprising: the modify step of modifying a first

20 image to obtain a second image on the basis of a first
signal obtained by extracting an edge of the first image,
and a second signal obtained by reducing the number of
tone levels.

It is another object of the present invention to

25 provide an image processing method, apparatus, and



simulate illustration process. Furthernore, a recording medi umon which an
i mge that has undergone a novel process closely resenbling a hand
illustration is forned can be provided. 10 Qther features and aqunMﬁggmLof
the present invention will be apparent fromthé foll owi ng description taken
in conjunction wth the acconpanying drawi ngs, in which Iike reference
characters designate the sane or simlar parts throughout the figures
t hereof. 15 BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng draw ngs,
whi ch are incorporated in and constitute a part of the specification, 20
illustrate enbodi nents of the invention and, together with the description,
serve to expl aiyptémewpictca ples afhd heernventaoily Meg up idetaibkoek di agram
showi ng the arrangenent of an image processing system according to an
enbodi nent 25sbhul e pi Ebestrd iventaroee sk gan@ a sstaodagec kediiagr am of a
printer driver; - 5 14 JUN 2003 Fig. 3 is a flow chart show ng an i nmage
process in the prinkBecoddingrthdigresknts iavehbiwrhathe showiargng hi st ogr am
generation process; 5 Fig. 5 shows an exanple of a normal filter; Figs. 6A
to 6C show ot hbieekahpl @staindd |emsroviding)an HMage Proe@ssisgi || anot her
exanple of a filter (3 x 3); o ' _ ,
5 method further comprising: the instruction input step of
inputting a user instruction that selects a desired one
of a plurality of modify modes; and the image process
step of executing an image process for image data using
the modify mode corresponding to the user instruction,
10 and wherein the plurality of modify modes include an
illustration mode for converting the first image into
the second image in the modify step.
It is another object of the present invention to
provide an image processing method, apparatus, and
15 system which can easily perform an effective simulate
illustration process even for rasterized image data, and
a storage medium.
According the present invention, the foregoing
object is attained by providing an image processing
20 method further comprising: the segmentation step of
segmenting the first image into a plurality of regions;
and the setting step of setting processing contents of
each of the segmented regions, and wherein the modify

step includes the step of modifying the first image in

25 units of regions to obtain the second image.



10 Fig. 8 is a flow chart showing a sinmulate illustration process; Fig. 9
is a flowchart showing an inmage edit process according to the second
enbodi ment of the present invention; 15 Fig. 10 shows an exanple o;

sel ection wi ndow for an inage to be edited;- Fi*g. 11 shows an exair’rp L@F@ma
sel ection window for a nodify node; Fig. 12 shows an exanple of a setup

w ndow for 20 details of an illustration node; Fig. 13 is a flow chart

showi ng an original inage data generation process; Fig. 14 is a flow chart
showing a sinulate illustration process; 25 Fig. 15 shows an exanple of a
filter process for an inmage edge upon batch-processing an imge; 0 _ 14

JUN 2003 Figs. 16A ahd 16Beshbun ahs exanmleilelirlgr edvaagagadas i ©hndkpodn
obliquely setting an image; Fig. 17 is a flow chart showing a simulate
illustration piooésseattbdusingtion tgmddsisr daenbeddoeat £&r ofmdade gatEsent
invention; Figs. 18A and 18B show exanpl es of special filters in the third
enbodi nent ; Fingse @9Aecbivoly showridlg@r itoner thea asednyentsidnal an i mage
process according to the fourth enbodi nent 10 of the present invention;

Fi g. 20A show&eihcexanpl e of an original image (JPEGQ; Fig. 20B shows an

exanple of_an illustration edit result of the original inmge shown in Fig.
20A usi ng 3 3 15 x @lFPPtEP? user can easily set up details of

simulate illustration process.

Furthermore, a recording medium on which an image
that has undergone a novel process closely resembling a
hand illustration is formed can be provided.

10 Other features and advantages of the present
invention will be apparent from the following description
taken in conjunction with the accompanying drawings, in
which like reference characters designate the same or
similar parts throughout the figures thereof.

15

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated
in and constitute a part of the specification,

20 illustrate embodiments of the invention and, together
with the description, serve to explain the principles of
the invention.

Fig. 1 is a block diagram showing the arrangement
of an image processing system according to an embodiment

25 of the present invention;

Fig. 2 is a block diagram of a printer driver;



Fig. 20C shows an exanple of an illustration edit result of the original
i mge shown in Fig. 20A using a 5 x 5 filter; Fig. 20D shows an exanpl e of
an illustration edit 20 & nonochrone edit result of the original kq@g ]
shown in Fig. 20A; Fig. 21A shows an exanple of an original inagg ( ;zg

Fig. 21B shows an exanple of an illustration edit 25 result of the original
i mge shown in Fig. 21A using a 3 x 3 filter; and 14 JUN 2003 Fig. 21C
shows an exanple of an illustration edit result of the original imge shown

in Fig. 21Ausing a 5 x 5 filter. 5 DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Preferred enbodi nents of the present invention will now be
descri bed in detail Fig.adcbds dantlewidha tthehawdogpamyimgpaedmawicegs. 1010 <Fi r st
Enbodi ment > System Arrangenent Fig. 1 shows an exanpl e of an inmage
processi ng syshenpatobedi dgivter:this enmbodi ment. A printer 105 such as an
ink-jet printer or the like, and a nonitor 106 are 15 connected to a host
conput er 100. The h&%g-cénpuit@rf}00 dhegtashosingar ehbppdeat i on sof t war e
progranms 10l such as a wordprocessor, spreadsheet, Internet browser, and
the |ike, an O8NEEPELARI PEPS&t/en) 102, a printer driver 103 for

5 Fig. 5 shows an example of a normal filter;
Figs. 6A to 6C show other examples of filters (5 X
5)i

Fig. 7 shows still another example of a filter (3

10 Fig. 8 is a flow chart showing a simulate
illustration process;

Fig. 9 is a flow chart showing an image edit
process according to the second embodiment of the
present invention;

15 Fig. 10 shows an example of a selection window for
an image to be edited;

Fig. 11 shows an example of a selection window for
a modify mode;

Fig. 12 shows an example of a setup window for

20 details of an illustration mode;

Fig. 13 is a flow chart showing an original image
data generation process;

Fig. 14 is a flow chart showing a simulate
illustration process;

25 Fig. 15 shows an example of a filter process for

an image edge upon batch-processing an image;



20 processing various drawi ng commands (image draw ng comrand, text draw ng
command, graphics drawi ng conmand) indicating output images, which are

i ssued by the application software programs 101 to the OS5 102, ard JUN 2003
generating print data, and a nonitor driver 104 for 25 processing various
drawi ng commands issued by the _ g 14 JUN 2003 application software
progranms 101 and displaying data on the nonitor 106. Reference nuneral 1I2
denotes an instruction input device; and 113, its device driver. For

exanpl e, a nouse 5 that points various kinds of information displayed on
the nmonitor 106 to issue various instructions to the OGS 102 is connect ed.
Not e that other poi Aitgsng deviaes 1GBclzhass ant raekbaé | of perea t ouch panel, and
the like, or a keyboard may be connected in place of the nouse. 10 The host
conput er 100 sopmen s omsipar iobld akiedds sef t hag devar nadet can run these
software prograns, a central processing unit (CPU) 108, hard disk (HD) 107,
random access nmenorjigRAN] 19% flead-chaliry sbeAwipg (RGMmuddie and the |ike.
15 As an exanple of the image processing systemshown in Fig. 1, Wndows98
avai | abl e fr okl MEEERDIQN IQEesSs ackoraingdtastle W 1% enqsshgieat PC- AT
conpati bl e personal conputer available fromIBM Corp., desired application
prograns that°tah§ mietiHt BveRtiiRg are 20 installed, and a nonitor and
printer are connected to e pe al computer. In the host. conputer |00,
each application soﬁ’%r e&%} 68}9[;1??1% RN EFETRECBURDUTPT T TRt = 1isi ng
text data whi 1S cl.assifi j.nto.text such as 25 characters or the |iKke,
gr aphi cs datafﬁh#§ ¢§?€§z§§§ |#é§%tho graphi cs such as figures or the
ke g L JUNED0% O aneyi ehokschassitied (i @, natural
image or the like, and so forth. Upon printing out the output iImge data,
the applicatigp sofiMei& HFRPAMERLr8€REdSt8 PhE NEc@in &M@ the CS
102. At this tine, the 5 application software program 10l issues a draw ng
command groupothtied predardes rvegitaphi;cs draw ng conmand corresponding to
graphics data, and an i nage draw ng conmand corresponding to inage data to
the OS 102. Upon reEegVvi DA tdteowrutgputexaeplesbff aonot heiddl apyddecat i on
software program 101, the OS 102 issues a draw ng conmand group to the
printer drivefJBBB) torresponding to an output printer. The printer driver
103 processes the print request and drawi ng command_group input fromthe OS
102, generates prinflgat a0} howss ahexgrrAfeP108 hhﬁuﬁif%ftl,orarﬁﬂjlttr ansfers
the print data to the_printer, 105.. \Wien the printer. 105 js a raster
printer, the pEFREErOTr iR £EPHE éHO\BPer% B r &t 0P 30 &ess for

t he draw ng (lzq%ggaggg fromthe OS 102, and then rasterizes the commands in
turn on t]he 2b™ DA t page nenory. Upon conpletion of rasterization of

Fig. 20C shows an example of an illustration edit
result of the original image shown in Fig. 20A using a 5
X 5 filter;
Fig. 20D shows an example of an illustration edit
20 & monochrome edit result of the original image shown in
Fig. 20A;
Fig. 21A shows an example of an original image
(TIFF) ;
Fig. 21B shows an example of an illustration edit
25 result of the original image shown in Fig. 21A using a 3

X 3 filter; and



all the drawi ng conmand, the printer driver 103 converts the contents of
the RGB 24-bit page nenory into a data format that the printer 105 can
print, i.e., CWK data, and transfers the converted data to the p”i %’\ﬂ ]
105. 25 Note that the host conputer 100 can connect a digital canera @
whi ch senses an object inage and - 10 14 JUN 2003 generates RGB i mage
data, and can | oad and store the sensed image data in the HD | 07. Note that
the i mage data sensed by the digital canera 111 is encoded by JPEG The
sensed i mage data can be transferred as imge data 5 to the printer 105
after it is decoded by the printer driver 103. Printer Driver Process The
process executed byrife PIC ndieswslrdny erxak@3 ewblt| ahei expsataerbrbeldw wit h
reference to Fig. 2. 10 In the printer driver 103, an inage correction
processi ng uniresh20 ekethd esriagiriaingemager sBown oin pFogessl and iingage Sedi t
process (to nodify inmage data; to be described later) for color information
of an inmage diKa®wi figltemrand i ncl uded in the drawi ng command group 15
received fromthe OS 102. Then, a printer correction processing unit 121
rasterizes the drawi ng commands in accordance with the processed col or
information to generate dot inage data on the RGB 24-bit page nenory. The
Uni t 121 cRecutes a mRSRFRGPHOCOE THAMREDREES: FUEOPSMERT Bcess,

guanti zati on process, and the like in units of pixels in correspondence
with color reproducibility of the printer to generate CMYK data dependi ng
on the printer char?%% ristics, and transfergFthen1to the pri.nter 105. 25

An i mage process fo eﬁf?%!?ﬁﬁo WS Rdi EBFeB B2 +%%._tHWhm@ng
command 1 n th%ihgaESYCBéré%éééﬁhéd 34 det%ﬁ%ﬂ%@#%gggkégéﬁéfﬁiqggéﬁ@ t 120

wi || be explainé el ow w erence 1o ow cha g. 3. Note

that an ori gi pal.ohpagYs: hhdicated, oy a graphics drawi ng command or text
drawi ng command gogg %%t@undefgg;a process to be 5 described bel ow. Assune

that an o1¢gi rak rsERPEPbSimdored in a predetermned area in the RAM I 09.
The i mage correction processing unit 120 of this enbodi nent decodes the
original imgesiybtém Asrangaded by, e.g., JPEG (S20, S21), as shown in Fig.
3. After 10 that, the unit |20 executes a histogram generation process
(S22) and an i mage €ogkett sloowprocessan(823pfi Anatvagedaprecessing he
generated histogram and then executes a sinulate illustration process
(S24) in accofdater AFEPrding gehdidtse@mbodiBgnam A Prindermadé suvah has
undergone the sinulate illustration process is output to the printer 105 as
printabl e dat #Svf tRE-PPT MBI idcttién 1 pkBcedRing TRt 060 /dS s

printed out onto a stqrage medium_ Generatiqn of Lum nance Hi stogram 20
Fig. 4 isyé fFB%P8ﬁ§?$ Eﬁdﬂﬁ ﬁtﬁ?Wﬂ9§F69ﬁ8ﬁTgeneration process in step

S22 L0 0 he fot N PO Sl PRk 0L SOl e
pi xel s used tQ.geRgtat Srograms 101 such as a wordprocessor,

spreadsheet, Internet browser, and the like, an OS

(Operating System) 102, a printer driver 103 for

20 processing various drawing commands (image drawing

command, text drawing command, graphics drawing command)

indicating output images, which are issued by the

application software programs 101 to the 0S 102, and

generating print data, and a monitor driver 104 for

25 processing various drawing commands issued by the



25 a lum nance histogramto those of an original inmage is determned in
step S2. In this enbodi nent, when inage - 12 ~ 4 JUN 2003 data to be
processed has 350, 000 pixels, a |um nance histogramis generated ffony)ahin3
the pixels (selection ratio =1 (or 100%). Wen inage data having nore

t han 350, 000 pixels is input, pixel selection (sanpling) is 5 done in
accordance with the ratio of the total nunber of pixels to 350,000 pixels.
For exanpl e, when image data having 3,500,000 pixels is input, the
selection ratio is 3,500,000/ 3S0,000 = 10, and a |lum nance histogramis
generated at a ratio of one pixel per 10 pixels 10 (selection ratio = 10
(or 100). Theapeliestiiam rsatficeamel probrsmenbddi arehtdiisplgivieg dytanom
int(total nunber of pixels of inage data to be processed/ 350, 000 as

ref erence nunbes refnigioelldp.15 (for n = 1 when n < 1, nis a positive
nunber) Subsequently, a counter that nanages a line nunber is reset or set
at a predetermn ned kfaisniceyaluneriad $tépdsaoteandn higistgopition fsput

increnented to indicate the line nunber of the line of interest in step $4.
20 In th| s en®®di ¢Entankildde ﬁﬁ)‘éeﬁet’hFﬁniiﬁng?”sarTﬁ]Oirn@faiﬂBlﬁon% NeH13fhi ts of
l i nes, n the selection ratio = an%m[enmnder obt ai ned upon

I

d|V|d|ng the Fidke RIS Wiflﬁu§sk6nd5|9 SYFHaPnllne are

| ect ed t to b d (S5 F th
6l ect 1o at PO ndth i d R B SahRaur= it m%wiﬁ%ﬁaas & FBELRE |ine
number by 10 02131%0%% eclglgdZODgf%Lg ?hz;[ltg Hek W Eg' 8@ ik@sthat, line are

sel ected as t ose processe |ne res iISaline to be

thinned out, asea,tﬁaaéu&qlm'p% | $o08h EQn@F pgrgfeéﬁeeq,lkfeheofrl gw 5 returns
to step S4. If the line of 'intefest Is a line to be processed, the flow

advances t0 Sk&pp&¥rd eRGH Hf Rinkeksewhifhp betONE tihd RRulskne of interest is
selected in turn, and | um nance conversion and chromaticity conversion are

done for 1ichat pi erTmé nodtersdoutk@ LLO0I BaRpLi cOnNYedSivrianeG &inhaeaticity
conversion in this enbodi nent are attained by: Y (lumnance) - int(0.30R +
0.59G + 0. 11Byf hardware that can run these software programs, a
central processing unit (CPU) 108, hard disk (HD) 107,
random-access memory (RAM) 109, read-only memory (ROM)
110, and the like.
15 As an example of the image processing system shown
in Fig. 1, Windows98 available from Microsoft Corp. is
installed as an OS in a popular PC-AT compatible
personal computer available from IBM Corp., desired
application programs that can implement printing are
20 installed, and a monitor and printer are connected to
the personal computer.
In the host computer 100, each application
software program 101 generates output image data using
text data which is classified into text such as

25 characters or the like, graphics data which is

classified into graphics such as figures or the like,



(Yis a positive integer) Cl1L (chromaticity) - R- Y 15 C (chromaticity) -
B - Y Note that |um nance and chromaticity conversion equations are not
limted to the above ones, but may use various other equations. IR h@kﬁ
enbodi ment, in order to inprove the 20 detection precision of hid I mand
shadow points, a saturation S of the pixel of interest is calculated by:
Saturation S =~ (Cl2 + C2) It is then checked if the saturation Sis

| arger than a predeterm ned saturation value (Sconst) (S7). If S > 25
Sconst, information of that pixel is not reflected in the |um nance

hi stogram - 19 ~~ _.iUf ~D3~.~ That is, if S > Sconst, the flow
returns to stapadsb dila Whichf Lectldasar Déd tiedo i xelcuiralt hmagebsequent
processes. In general, since the saturation of the highlight point is given
by the aver agehesaltikegt iaonl ab dobthi gliijdamipameéngi xek gheuputpiat
saturation value includes errors produced by color cast. Hence, a pixel

whi ch has a siagetdadm, hitglee rpphanat hen pselistararipred real 4€1i sepdef erabl y
excluded froma highlight point calculation. 10 An exanple of the effect of
this process M int{mtexgsicaiensdtberbo. OFok02xalysl §hishbiteni Hagce Y and
saturation S of a yellow pixel (R= G= 255 B = 0) are respectively 226
and 227 fPom 2Pl Fhiere fedtivans. PTRaramsl 0} hissysisxa@l d§ayiagdvery hi gh

| um nance and assunes a 15 sufficiently high saturatjon color. It is
appropriate teCHRAN} BLRD WAL CEULRCHPRET 3 ILAPNIGSyIATAM1PEl COWBRYel rat her

than to det ' t hat ..t he pixel | bt ai ned . |t of | 1 t of
an achr omat | OB PO 40 GRPRORGS P Stogt i hr BHenE GUeRo20

high-luninancg%*A%Pizg%HQQ&%%gigéﬁﬁ%éiéé%%gﬂﬁ%ﬁq%ﬂxh%rb r§gare produced in

t he hi ghlight poi ectron re i's enbodi ment, the

predet erni ned sat ur@id,pn-d NSy the d6tEEM ASGhe ANt Riels having
saturation beyond this value are excluded fromthe 25 | um nance hi stogram

I'n this mannespplheidghldghivapel ptogehRcido DN diRsWs 102n ikeupseyented from
suffering any - 15 14 JUN 2003 errors due to such high-saturation
pi xel s, and t8eaweigEaisrotanr eaiogpoto 0t hé her gt idiitvepoiln3 can be
corresponding to an output printer. The printer driver
103 processes the print request and drawing command
group input from the OS 102, generates print data that
15 the printer 105 can print, and transfers the print data
to the printer 105. When the printer 105 is a raster
printer, the printer driver 103 performs an image
correction process for the drawing commands from the OS
102, and then rasterizes the commands in turn on the RGB
20 24-bit page memory. Upon completion of rasterization of
all the drawing command, the printer driver 103 converts
the contents of the RGB 24-bit page memory into a data
format that the printer 105 can print, i.e., CMYK data,
and transfers the converted data to the printer 105.

25 Note that the host computer 100 can connect a

digital camera 111 which senses an object image and



i nproved. However, if the average density of an inage need 5 only be
detected, as will be described later, the aforenentioned process in step S7
in this enbodi nent may be onmitted. After the decision in step S7,

| um nance histogramis generated using pixels that satisfy a 10 cbﬁdUNﬂWA
(S <_ Sconst) (S8). Since pixel data RGB to be processed in this enbodi nent
are 8-bit (256 tone |levels) data, the lumnance Y is also converted into a
depth of 256. Hence, the |um nance histogramis obtained by counting the
frequency of occurrence of pixels 15 corresponding to each of 256-1evel

| um nance val ues ranging fromO to 255. Note that the cal cul ated

chromaticity gerdies sl ramd ikdgeanabg, Used @ dad=d hen eabedl ahéng the
average chromaticity of pixels having individual |umnance 20 val ues in,

e.g., a col orsexasid deakectiaga RhOotesSHD HENTE, NoBet bhst ethodineyy , data are
held as follows. Three nenbers, i.e., the frequency of occurrence, Cl
accumrul at ed wiHtze,searsddChyathunil gt sl vednexa drld det ennotihe bor pEG of a
structure array variable which has an 25 index range fromO to 255, and the
conput ati on rEsulgergfed it@ge dagaJuihnh 2003k sacifepinedl assimaféedéed i n each
menber having the | um nance val ue of that pixel as an index. Upon
conpl eti of oftprideessiingerodObhalfpekelt ofs idpaadest byi thespehetked if all
the pixels in the line of 5 interest have been processed (S9). If pixels to
be processed ¥iVar ridfain in the line of interest, the flowreturns to step

S6 to repeat the processes in step S6 and the subsequent steps. Upon
conpl eti on of* PrOCELsPRGVESr FA29FHhe pixels in the line of interest, it is

10 checked in step $10 if lines_to be processed still remin f processing
for all the lines ié?%xﬁﬁﬂ%ﬁﬁ?,eﬁﬁ%”??dap%ntseiQF%ﬂaﬁf gfiYGStﬁggmjse, t he

flow returns Jrﬂ]ﬁtbeeo exp1:0 88l BE o&hﬁi&‘?xée%é'&gxc%s tbgiki ng of interest,
thus repeating the aforenmentioned processes. 15 I n this nmanner, since the
| um nanceohi stogramd She printer driver 103, an image correction
processing unit 120 executes an image correction process
and image edit process (to modify image data; to be
described later) for color information of an image
drawing command included in the drawing command group
15 received from the 0S5 102. Then, a printer correction
processing unit 121 rasterizes the drawing commands in
accordance with the processed color information to
generate dot image data on the RGB 24-bit page memory.
The unit 121 executes a masking process, gamma
20 correction process, quantization process, and the like
in units of pixels in correspondence with color
reproducibility of the printer to generate CMYK data
depending on the printer characteristics, and transfers
them to the printer 105.

25 An image process for an original image indicated

by an image drawing command in the image correction

._11_.



generated while selecting pixels of original inmage data, it can be
generated using a m ni numrequired nunber of pixels in consideration of
i nprovenent of the precision upon detecting highlight and shadom1qphm¢ﬁm320
| mage Correction Process In step S23 in Fig. 3, the original inaJe
undergoes an i nmage correction process based on the | um nance hi st ogram
obtained in step S22. For exanple, highlight and shadow poi nts of the
original imge are 25 detected based on the | um nance histogram and i mage
correction processes are nade based on the obtained - 17 14 JUN Z003
hi ghl i ght and shadow points. Mre specifically, in the color correction
processes, c@mcesadihgcaniectPoOnwibl mordgaidingdcokobwcasthof the ori ginal
i mge, exposure correction for correcting the contrast of |lum nance to 5
optim ze t he mpasmce sbatieofloheclitgiimalFigma@ge, Sater@tdtorarcorrection
for inproving the appearance of colors of an output image, and the like are
done. Note thatigimede imaggeinoicaited dry pr aresdesscamawseg koownamet hods, and
a detailed description thereof will be 10 omtted. Note that the correction
processes desuritgsd diagiap somnary drepmiatt eddergohBspragension.bsSi mul at e
illustration Process In step S24 in Fig. 3, the original inmage corrected in
step S23 AndélRfses PEds PREPHE e AFTURS tRRitoRN1STpPdBRS simRER dl D idfed
| um nance hi st ogram obt ai ned in step, S22. Thi s enbodi nent is characterized
in that the oM %I rAedehggBIBEAsREE DY £ Rithed Udi-gital camera 111
undergoes the sinulate.illustration. process for converting the, origi nal

Fk cagpeo%fg?

i mage into a hand-i 1 ustPafed20°F k2" i Wege > THE i of “the sinulate
|| Tustration HHOCASS N GLALSe EMPRJI indll i AR dined ELESE.q! N this
enbodi ment, the original Trmage s fi red usinmg a 5 pixels X pi xels (to
be sinply refigrred 0 agrg Xs5o25shey eifalfdigh fid 8y that satd,sfies a

predet erm ned condition with respect to the original 'image to be - 18 14

JUN 20033g0nueidted tinat @naR i pBgexédutde ch 1edges rake gexteaci 84 (enphasi zed)
and color tone is saved. Fig. 5 shows an exanple of this filter. For

exanpl e, wherpriteds gisaal) bAeagen shayse i dofiatt i20Apirdckbkkt es28) ush ng a
filter 40 5 shown in Fig. 5, an imge shown in Fig. 20C is obtained. As can
be seen fromdaaqprd20Ce wiintethhegengesteaf hiwr aydagi, nahdi hbhge as a photo
image are extracted and the nunber of tone |evels decreases and the

bri ght ness ofetamitiatage siimglahsesl leslerafriqyi modesggd SP8) cohverted 10 into
an image that gives an inpression closely resenbling a hand illustration.
Not e t hat thé“Fﬁﬁﬁ@“§ﬁoWﬁtpntﬁ?ggegﬁﬁ§§%¥§éﬁ§€ﬁrﬁﬁ'PowerShotA5 (tradenane)

b T L AR e AL e
embodi ment wi{} e exnlal nedoBElow Asaf 1Md eind arxLraghings edges of an
i mge, for exanple, a LapfFacran fiTter is known. Fn-general, In the

Lapl aci an fild@fedd1e cQeL! behehe (YELAN) &fridhe iBhXgko0sind Nt er est
| ocated at the center of the filter is set
unit 121, and is printed out onto a storage medium.
eGeneration of Luminance Histogram
20 Fig. 4 is a flow chart showing the histogram
generation process in step S22.
Referring to Fig. 4, when the control enters an
original image luminance histogram generation routine in
step S1, the selection ratio of pixels used to generate

25 a luminance histogram to those of an original image is

determined in step S2. In this embodiment, when image

- 12 -



to be larger than those of surrounding pixels to allow extraction of a
density change point in the inage, i.e., an edge. Normally, the sumtota
of coefficients in the Laplacian filter for edge extraction is " "Klﬁﬁﬂﬁie
filter for the sinulate illustration process (to be sinply referred a
"filter" hereinafter) in - 19 | ~, JUN Z003 this enbodi ment preferably
uses, e.g., the filter 40 shown in Fig. 5 a$ described above, i.e., a 5 x
5 filter consisting of coefficients shown in Fig. 5. In the filter 40,
since the coefficient of the pixel of 5 interest is set at "26", and
coefficients of all surrounding pixels are set at "-1", the sumtotal of
coefficients daxa' 2o bEherbckteedi has 350 gdiogiixent,i 8 bahihamtéed to the
filter 40 shown in Fig. 5 and the sumtotal of 10 coefficients need only
be equal to dridtamggem tisagepereotedi for LA tthebCishdw dsheecexampl es of the
filter. Fig. 6A shows a filter 61 in which the coefficient of the pixel of
interest is setigt = A5"(olyy 18061 ¥ actWhep "iager date haaviplg tiherd ithegy 40, and
Fig. 6B shows a filter 15 62 in which the coefficient of the pixel of
interest is s&et0,800 pixegy AgdiRut1"Pi¥ek Ifalestione (FRIPEENAD. 19\n i mage
filtered using the filter 61 becones darker than that obtained by the
filter 402 aﬁ%“éh1mn§§§oﬁﬂ996?eﬂlﬁgi?RFt?ﬁi#q PfethE2tBEROMBYMBRT bk er t han

t hat obtained 20 by the filter 40. Hence, according to the characteristics
of these fil tR¥} rt€s§I5tos,OB(|8f PLRBLF |t &63F189%se‘tﬂh%% WA R F i ter,

the filt 1 and tivel latively d . angd_bri ght

il ters.  Such 7T er OB SREPTEF Hoo F s o Bee| §o38 bhtBr ETbb 1 om {he

fol | ow f : i /S, ' th jf ' . Of i
e e e R T e e T

"2", the signadndalidy de @ rakhis B G Nes&1l pedoubl gdiei s the sumtotal of
filter coefficients is "3", its brightness is tripled. Fig. 6C shows a

filter 630 n wiidrwgeef fdagiients10f (5rpicsel s aneusdlébeidi xedtof d ntrerest in
the filter 90 are thinned out. In this filter, the coefficient of the pixel
of interest ishiseter@odit®htt asmginéailyi he sumtotal of coefficients to be
"2". According to the filtering process using the filter 63, since the
nunber 10 of coeffircientrs (detréasesbet hef cpimritsatifonmageunetapoa Héltering
can be reduced, and the processin% speed can be inproved. Note that the
coefficients in the fil tefoBEs&dd 36A) ARRdaBurefaramesingewati 64 of edge
detection in the vertical, horizontal, and oblique directions. 15 The 5 x 5
filters have been expl aifvetf exanples of the filters used in this

enbodi nent.. Thi s enpodi nent .can al so_be practiced usi.ng filters having
other o365, For excatd & i Hoopeft Br<of, R o DECadH NS BYEET 0 (n's 2 x

m*+ 1 (mis aninteggoegialelo o cLanger AN rbhhgel0Alsfe hfolt!ter may
have different vertlcéi nglh f!zontaﬁ SI zes. |g.g$ shows a3 x 3filter
as an exanpl e; 9frddie fdd @ RAVENPraBOtdgfi iz anih8n 9R1QEI ghngtep MAGE
shown in Fig. 20Ais filtered using the 3 x 3 filter shown in Fig. 7, an
i mage shown ig3Fighd 20Bt counter is incremented to indicate the line

number of the line of interest in step S4.

20 In this embodiment, since pixel thinning

(sampling) is done in units of lines, when the selection

ratio = n, and the remainder obtained upon dividing the

line number by n is 0, pixels which belong to that line

are selected as those to be processed (S5 = YES). For

25 example, when the selection ratio = 10, and the

remainder obtained upon dividing the line number by 10

._.13_



25 is obtained. In the image shown in Fig. 20B as well, edges are extracted
fromthe original inmage as a photo - 21 14 JUN 2003 i mage and the nunber
of tone | evels decreases, and the brightness increases. However, fhﬁ
illustration edit effect is |lower than that of the i mage shown in'F/ 2BdC
based on the 5 x 5 filter 40. This is because the 5 x 5 5 filter acts to
express the extracted edges thicker. In the sinulate illustration process
in this enbodi nent, the thickness of the extracted edges in the converted

i mage changes depending on the filter size. Hence, an optimal filter size
upon sinulate illustration 10 process is not limted to 5 x 5 or 3 x 3
descri bed i nithiDs ptrkells neinich ansll sleperdshan Lheei aBgesslaecad d<£sol ution
of an original inmage, fineness of an object in an image, and the |ike. For
exanpl e, whemhaskargebéiprecessedpplied to a | arge-size or high-resol ution
15 image or an image including a coarse object, or when a small filter is
applied to a smal | I$i zbeolihewef esotandson iismageioe &n bengeinmed udi ng a
fine object, the extracted edges becone thicker in the former case or

t hi nner in tR&tlatter, casdéinenvhieh deshéothifdbet REO2Bs3¢d t erhssifA®vmay be
set in correspondence with the brightness of an object. Furthernore, the
filter si2e FEFUBBSsEP FhReRo?t espdndeficéitft bl t Hetsrteds g ldpsede

required. In the simulate illustratiopn process in this 25 enbodi nent, the
nunber of toR& P698?§38?'iF%%ePiﬁﬂe94%9n9e§2to step @N CEi’gcreased, but

t he bright d t, al be i d. .S fil b
aUt ot cal | 8 8ct BT Ao EEyreopbrittnaa i O CHESEPSE bF TOGs G on of an
5 image or thg tineness of AN, QRLECln A JMBY BE4SEREGHEM; I Aocor dance wi th

; 3 dO% ? (
a manual instructionh o? the user. nce, the present 1 nvention includes

provi sion of & yees;ibAt gEEagsend ofomanial 3&kectkomntlpestep S24 in Fig. 3,
the original inage 10 corrected in step S23 undergoes the sinmulate

10 Luminance conversion and chromaticity conversion in this
embodiment are attained by:
Y (luminance) = int(0.30R + 0.59G + 0.11B)
(Y 1is a positive integer)
Cl (chromaticity) = R - Y
15 C2 {(chromaticity) =B - Y
Note that luminance and chromaticity conversion
equations are not limited to the above ones, but may use
various other equations.
In this embodiment, in order to improve the
20 detection precision of highlight and shadow points, a
saturation S of the pixel of interest is calculated by:
Saturation S = V(C1? + C2?)
It is then checked if the saturation S is larger than a
predetermined saturation value (Sconst) (S7). If S >
25 Sconst, information of that pixel is not reflected in

the luminance histogram.

- 14 -



illustration process using the aforenentioned filter. Fig. 8 is a flow
chart showing the sinulate illustration process in this enbodinent. In step
S81, the brightness of an imge is detected on the basis of the1 | Eﬂm %yce
15 hi stogram generated in step S22 above. As the detection neth&ﬂ, 1 he
aver age val ue, nedian, or maxi mum frequency value may be cal cul at ed based
on the [ um nance histogram and is conpared with a predeterm ned threshold
value to detect a plurality of brightness |levels. For exanple, by 20
setting a predeterm ned range corresponding to a "normal™ brightness | evel
i n advance, an inmage whi ch has brightness higher than that predeterm ned
range i s detern nedhad Raveilfbbi ghbconstseltheadd ocan refayges whe cht ¢@as

bri ghtness | ower than the predeterm ned range is 25 determ ned to have
"dark" |evel S& BN9$ &Pl sREAGCHetaER | ©h Wt Fieeldinf ERensulbsegitHess | evel s.
- 23 14 JUN 20D3 Based on the brightness |evel detected in step 581, a
filter is setPHAFSSEES S8 FYHE Y SBACCTRAE $aturatiane ritdienal i nage has
"bright" level, the filter 61 as.,a relatively dark filter js set in step
S82 to decr ed8&81ORE BPF@Htﬁ@s%l%ﬁnﬁﬁ@t@€n9 FERER PREYFREL9RF the? origina

33 or 1P 1 RE B IAAE PRl haso S Ve CCERG PN VRS2 ac a |
latively bri £l ' [ t ta.i th d.ght f
10 the. comverl i sy SEpkS PRt ' SRLbr BakPeT MR 0% ML 0700 T

the sel ect ed fiidiethas! BUSALAPLENBAA NAPREGRT LALE,BLAU 8ERi Add Ut rat | on

process. Note that the nunber of brightness levels to be 15 determned is
not particul ardpad i1 fp%@_iffe@ﬁgl?a@x@ﬁjqﬁe%t firdrcar h@?ﬁ@ﬂ?l@tﬂcfoﬂm_h filters
that can provide appropriate effects in units of levels. In this
enbodi nent, sidlemltahecpr.i nter driver 105 executes the simulate illustration
process, the entire 20 region of the original imge cannot undergo a batch
process. 1Por this rreasomampfleeodr tge naffeatngd ithisegmenesd whnib begi on
bl ocks each consisting of a plurality of lines, and the illustration
process i s darpliaingsl bslov. bl bukexdupdee, tha bederanee al/ding! bl ock 25
boundari es from becaom ng conspi cuous in the converted inmage, the filter
size i s chang&FWatdosmal Péraohellew pixel JdR = G1z 359 NPZ=19- &r& 5 or the
| i ke near the final |line each ck. In.this manner, continujty of block
boundari es cdﬁ“ﬁﬁ“ﬁ&Wﬁgﬁiﬁéé ?ﬂdtgg?déﬁWbFﬁgdagﬂﬁﬁe?q$%tﬂ%%%riﬁ@@tabove,
according to this,enbodi nen 5_ap_ori.gi pnal, | m can_eas] under go
simulate illustr gtql(r)gﬁpﬁrxggeégsoﬁl yeWtr%%&iu &P%%C?n%rég %%1% ar?e%n% a
hand-il 1l ygtr s i a { al i t hyan; tggggggy- e
originaIq?naggsqgfﬁgﬁtﬁgggﬁggh?%gggggﬁ?%gggggﬂ Aé@tﬁi |IIustf%?$%ﬁ%£dited
i mge has a lf:tgmilngr tRdEbetchf pl AOE 1£vwel riBaRal hgeDIb@i piatel MBge, the
data size of the inmage can be reduced. In this enbodi nment, the | um nance
hi st ogr am of mathard gihaal tbnegeersigendrad ete phdel hesosbgs hadd | smge
undergoes the image correction process based on that

result of yellow cast of an achromatic pixel. When a

luminance histogram including such

20 high~-luminance/high-saturation pixels is generated,
errors are produced in the highlight point detection
result. Hence, in this embodiment, the predetermined
saturation (Sconst) is determined, and pixels having
saturation beyond this value are excluded from the

25 luminance histogram. In this manner, the highlight point

detection result can be prevented from suffering any
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15 | um nance histogram After that the sinulate illustration process is
execut ed based on the | um nance hi stogram However, the inmage correction
process based on the | um nance hi stogram need not al ways be required. Wen
the sinulate illustration process alone is done 20 i medi ately afﬁgr &@ﬁ

| um nance histogramis generated, the processing speed can be inp v@ . 03
When the user nmanual |y desi gnates brightness he or she wants in
correspondence with the exposure state or the like of an original inage,

t he hi stogram generation 25 process in step S22 may be omtted. - 25 14
J UN 2003 On the other hand, filter control in the sinmulate illustration
process may kerdosedon theshalsilsiagf-gpdramgtionspbases, oand highd nage
correction process such as contrast information between the background and
obj ect, 5 scégéechfionnareohsion whi ctheamighddehberoht, camdee he |i ke, which
are used as discrimnation conditions upon executing color correction or
the |ike in tA@rPHEfe correction process. In this enbodi nent, a histogram
of a lum nance 10 signal Y is generated. Al ternatively, brightness

det ection may be d&¥eNESedibntife® FH ALy siodft GOl oABomBATE Wt Pout
executing. any l.um nance/chromaticit onversi o f.original image data. In
this case’ aﬁnﬂﬁgbgagggﬁﬁpﬁgbc%i§TH§“gﬁégﬁsgéﬁgﬁg éﬁ%%gtegh%ince no 15

| um nance/ chr tici conversion is e. Jn.this.enbodi pent.. an original
mmge 1 RoB dataneort B BOL A el iy ahe FEAS PRI M e e

when t he origknghikqgge has other formats. For exanple, original inage data
havi ng anot her fornmat rmay be 20 converted into the RG format, and the

i ndi vidual color comeperhs Qbcidgoconyeidsgd sdata rayiHAdeEgo the simulate
illustration process of this enbodinent or a filter corresponding to the

data format ofisthgrem gsNagbnéiRged Nihe pARRhsedhatosaexafpl£, when an
original 25 inmage has a YMC format, the signs of the coefficients of the
filters u8ed domdihiisnertBodi feotstay (3B .i ngéntedpixeR6lata RGRIWN 2203 Even
when an original imge has a YHS format or the like, the present invention
can be appl i gdockssegkanpkbiswerpodiment ginsalB-pPitigéZhastand okerglsiuch as an
Lab format or the like that allows extraction of only a |um nance 5
conponent, oflafarhé&heudpanaece ohpbhentSTc & FerEpft érkd, 2 t®eRth eduici ng t he
conput ati on val unme conpared to that of filtering in units of conponents of
the RGB for mg28 -ThESPRagett® HEINAHCEcHedtPBr &M mif AARF4 1S tIat i on process
in this enbodi nent, is got limted to.an inage |10 sensed, by the digital
canera. For &OMMEY &PShEFEIrHEGE Lo atii r%?FeePS.?l§¢bﬁotoscanner or the

like naylge corresponding to each of 256-~level luminance values
ranging from 0 to 255.

Note that the calculated chromaticity values Cl
and C2 can be used as data for calculating the average
chromaticity of pixels having individual luminance

20 wvalues in, e.g., a color cast correction process. Hence,
in this embodiment, data are held as follows. Three
members, i.e., the frequency of occurrence, Cl
accumulated value, and C2 accumulated value, are set in
the format of a structure array variable which has an

25 index range from 0 to 255, and the computation result of



i nput, or a photo image stored in a nmediumof an external device such as a
CD-ROM may be used. In this enbodinent, the filter coefficients are 15
controlled to inplenent the sinmulate illustration process. However, an
illustration-edited i mage obtained by extracting i rage edges and WYJUNZ
decreasi ng the nunber of tone levels and by increasing its brightness cg%
al so be obtained by a nethod other than filter coefficient 20 control. For
exanple, a program my be set in advance to automatically execute a process
for increasing the brightness of the entire i mage and decreasi ng the nunber
of tone |levels, after an original inmage undergoes a conversion process such
as an oi | paiSRChpideeds i6r rﬁgéegsecﬁikré earipeaioe rahR¥ABI pbltdit ed 11 ke i mage
by an application such as Photoshop (tradenane) available from- 27 14
JUN 20D3 Adoberagemce thidseobt af it hgP B hlarite iaN d8€fst ed 1i ke i mage shown in
Fig. 20C. <Second Enbodi nent> The second enbodi nent of the present
invention 5 will béREsGIBEGERBN oA PROTHES 1T S°%erbSdPMERL, Ot he sinmul ate

illustration process is automatically_executed for _an.orjginal inage. In
t he second ew#hﬁﬁﬁﬁﬁﬁz &n & 8C5?%c£§§%ﬁb s?%ﬁ?%ﬁaﬁna#ﬁ% Ttheuser to

U o0 81D B AO BB MELL BN LoD SKThR DR Sie [ e system
Frid renl BiRE daniaihon Lo bibsrentlien dong, [ o
Fig. 9, the saffirns to step S6 to repeat the processes in step S6

and the subsequent steps. Upon completion of processing

for all the pixels in the line of interest, it is

10 checked in step S10 if lines to be processed still
remain. If processing for all the lines is complete, the
flow ends in step S11; otherwise, the flow returns to
step S4 to select the next line as the line of interest,
thus repeating the aforementioned processes.

15 In this manner, since the luminance histogram is
generated while selecting pixels of original image data,
it can be generated using a minimum required number of
pixels in consideration of improvement of the precision
upon detecting highlight and shadow points.

20 eImage Correction Process

In step S23 in Fig. 3, the original image
undergoes an image correction process based on the
luminance histogram obtained in step S22. For example,
highlight and shadow points of the original image are

25 detected based on the luminance histogram, and image

correction processes are made based on the obtained

_17_



step nunbers denote the sanme processes as those in Fig. 3 in the first
enbodi nent. Note that of the processes shown in Fig. 9, processes which
require a user interface are inplenented by the predeterm ned 20
application software prograns |01, and ot her processes are inpl eneht By il
the image correction processing unit 120 in the printer driver 103. . Target
| mage Selection In step 531, the user selects an inmage to be 25 edited.
Fig. 10 shows an exanple of the selection wi ndow for an inage to be edited,
which is displayed on the - 28 14 JUN 2003 nonitor 106 upon | aunching a
predeterm ned i mage application 101. Referring to Fig. 10, reference
nunmeral 11 dembilelsight igraheshaidopl rpifitame Maye dsplidycaglea, | isttiod

reduced- scal e i mages (thunbnail inages) of candidate 5 i mages whi ch may
under go the eg®iopreamrtgion RroceABod neptor Tasfe davages imay foe i nput from
the HD 107 or a nmedi um of an external storage device such as a CD ROM or
the like, or FRYFHELIEAFTRr £Ash PRetRAMIDD sl ROMIEI0 EXPREUF frages

di spl ayed on the image display frapne 11 10 are not limted to thunbnail

i mages. For eXafffe:1%h Lathicorafe¢tone bre t PRl fndy84narspl &9ed in a

list may he sel ected nd may be displayed after it i s decoded. Reference
nuner al 12’ denBt Het 28 bﬁiet c?ﬁ‘p%(ﬁlr?nﬁgﬁ%t?ﬂga?% Tt % n {'78§e edit process;

and 15, a 15 buit for instructing to.end the i e edi.t _process. O her
Pt on bt SRE LI dNSLIHShhn gak 0 RS ROGPRLaREEEEE | X 0er,

di spl ayed aboé!ﬁi%&/}%e of£did "OLRZSE .Ori]mgtéei ndigaties ihal a%eggg%]r.e”&ogésm ay on

the i mage disp rame 11 1S |ist drsplay of inmages. 2 the target

i mage sel ecti gRa i oy shwe iRk idR, pthee el JMVeSakpdlaor 16 on the
screen onto a desired inage on the inage display frame 11 by the

instruction ingtiodleyiHfl SUCRtas 1adkaybenihidMugareadr twhell bke, and nakes
execution operation such as clicking 25 or the |like, thus selecting that

i mge. | noFi gomifted he Notragehdt sphayesr mrtite pirghtsead désthebédage

di splay - 29 14 JUN 2003 franme is selected, and is highlighted by a bold
frame. Note taaepaShH urayt ittey cofititedgés hays benwwitdetired. When the user nmkes
execution operation by nmoving the cursor 16 onto the "edit" button 14 while
at | east one 'PHYE d%e 5 ldeysséEpbdont REoGi®ct ed i mage is determned, and the

In step S24 in Fig. 3, the original image

corrected in step S$23 undergoes a simulate illustration
15 process based on the luminance histogram obtained in

step S22. This embodiment is characterized in that the

original image sensed by, e.g., the digital camera 111

undergoes the simulate illustration process for

converting the original image into a hand-illustrated
20 like 1image.

The principle of the simulate illustration process
in this embodiment will be explained first. 1In this
embodiment, the original image is filtered using a 5
pixels X 5 pixels (to be simply referred to as 5 X 5

25 hereinafter) filter that satisfies a predetermined

condition with respect to the original image to be
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start instruction of the imge edit process is issued. The sel ected inage
data is | oaded onto a predeterm ned area on the RAM 109 in the RG format.
Edit Mode Selection 10 In step S32, the user then designates an ﬁgihngzﬂf
(illustration node in this enbodiment) to be executed. In this ento

the user designates an arbitrary one of a plurality of edit nodes prepared
in advance. An edit node selection process wll be explained belowwth 15
reference to Fig. 11. Fig. 11 shows the edit npde sel ecti on wi ndow, which
is displayed on the nonitor 106 after the inmage to be edited is sel ected,
as descri bed above. Referring to Fig. 11, reference nuneral 21 denotes an
edit node 20 dospmhed riane fagr idiagpl agi wigieh ledte ofaredietxtmadesd whi ch can
be executed in this enbodi ment, together with inages that represent their
out | i nes. The (emphagviorisl)diagysl aplbratenglisagawicspl &yat he phews cars or next
page upon operation of a button 22 or 23, and can display other 25 edit
nmodes. Ref er epgdmpierfaltie® dddsess aFQRnQ&ﬂmpéﬁes§éénu96nogequmb detail s.
Ref erence nuneral 24 - 30 14 JUN 2003 denotes a button for instructing
to start the PR THM prodess; ZQﬁdeSflJat%‘iﬁdc O inge @ tfélltétfuflﬁ to the

t ar get ngﬁe sel ectj on mnngSM/shomn in Fig. dn FEi g as well, other
function butt SRy be-%r ovi 38d TPREEeSEN %Pte%& i pPéyObFﬁé?e%f edit
nodes" dlspqugq:abqye t he etu%n 2@6% n_ 25 | cates thg téhe current

di splay on theé°edfit Tode i s Ogly fFa 1 ?an(ﬁ ed| ﬁgle&y f“88it nodes. A
description o tall ed cont o] i i des will
be omtted. Férnggﬂgléya or%e% ?HE% im%% Qﬁ% é¥¥féd% §g|?Q§? for

printing predgtRsdd Nod Xt Yk edat Ak oveL | ARy acmleorarg_l mkeggﬂse RGB data
indicating a predeterm ned color suitable for the node |s stored on a

predet er m nedc@é egne L RAMES 108 oFi ROMILLGhA% tiextdheedata toget her
with a predeterm ned pattern. Note that the inages that represent outlines
of the indi vi thed adiimagedehadi gpl-agedn otmp hesAdirt dede 1g¢i spl ay frane 21 in
Fig. 11 may be prepared in advance 20 in the apparatus. For exanple, the

i mage dat a torbsensnliired ssdlaact édluptFagionl0 dotit shehubbaaithagat a may
actual ly undergo edit processes corresponding to the individual nodes, and
the process r&BeWn siinelide 2diPsplsapedsepreyi RuwanShat ohd tagrenapde di spl ay
frame 21. 25 On the edit node selectlon wi ndow shown in Fig. 11, the user
moves a cursofS 2 Grf il SAMeER aNedlabest FAy CANPN Corps, JpRdobes

810,000 pixels.

15 A filter that implements the simulate illustration
process of this embodiment will be explained below.

As a filter for extracting edges of an image, for
example, a Laplacian filter is known. In general, in the
Laplacian filter, the coefficient (weight) of the pixel

20 of interest located at the center of the filter is set
to be larger than those of surrounding pixels to allow
extraction of a density change point in the image, i.e.,
an edge. Normally, the sum total of coefficients in the
Laplacian filter for edge extraction is "0".

25 The filter for the simulate illustration process

(to be simply referred to as a "filter" hereinafter) in



edit node on the edit node display frane 21 by the instruction input device
such as a keyboard, nouse, or the like, and nakes execution operation such
as clicking or the like, thus selecting that edit nmode. In Fig. 114 3UNap{0)
"illustration” node is selected and is highlighted by a bold franme. Detail
setup for Sinulate illustration process Wien the user further clicks the
detail setup button 27 in this state, he or she can arbitrarily set 10
detail ed paranmeters upon an edit process in the illustration node, i.e., in
the sinulate illustration process. Fig. 12 shows an exanple of the detail
setup wi ndow. Referring to Fig. 12, reference nuneral 31 denotes an inage
di splay framethps &husddiadny griegesabhat uddst he. disercrearriSeler Wpon operation
of a button 32 or 33, the inage display frane 31 can display other itens
that the userskeum st .FiRef &,enge dagael bbd 3abskenoties .9 kutst ansused to return
to the edit node selection window shown in Fig. 11. Note that text display
"illustrationfibger 2broeitsdilng)’ cifndbedfesiémad sHwvrcunr énitg.disspl &y on the
imge display frame 31 is to set up detailed itens in the sinulate
illustration pheceskterrid, dssid8eantie30odl Sptbyred ofi tthhen ptilke li néige di spl ay
frame 31 are respectively used to brightness 25 setting and grainy setting
par amet er 9. | hntdee b i ghtasds fts €86 ngand etee BBLcidnt susdr adél ects a "hi gh

bri ght ness - 32 14 JUN 2003 setting"” or "low brightness setting” button
dependi ng on FHREFREIHY RHX$HE Rt §eganra'l'<é1'ihethq |58t Eatiednoédi t ed i mage
relatively bri h# or, dark., O, _course, a "normal setting" button is selected
as a default. “#¥F1%E"5% % & ected in correspondence with the sel ected
bri ght ness paranetef,. In the grainy setti field 39 et.her, or not a
grainy edit pr ocessfkil% %lxletceu e itsh)ifefem%f/ggrfl?%%rl%nm&\lwolrm%?lg %ﬁtton. For

exampl e, the ONLbuI{ ol I% SELER! 0 2952 Hef ul tep dQNPLS Lhabesetup itens

shown in Fig. are nerely exanp and setup I1tens based on ot her

par amet eryg m¥o@§f%%6¥eqiee|:oo'bn@L?_a-ggl @qugﬁrmﬁrlsartg}@t ARt 3kRoL O Ssetups
of filter sizes described in the first enbodi nent may be set by the user.
15 Upon conpl et §on o tsLtatpsHely vahbousxaabpdd ek idiRr iy etrthe user, the
user presses the "return" button 35 to display the edit node sel ection

wi hdow shown FigFi@p diowega rEileanédl iokvihpch hehe edidff iladtehano24, the edit

nmode setup process in step S32 ends, and the 20 sinulate illustration
process, whi chhéasiteemisdrdstredtand set ap T20'ddvaidudpyraciéngsén) is
started. The grainy edit setups _in the second enbodi nent will be expl ai ned

bel ow. | n thelfPrsthamsddithenttidéser ABedarbol] - LB isheys Seddédeby the
digital c ra_2b5 111 mainly undergoes sipulate illustration progess.
Hence, si]%’gg ??ue”il Ayt & hse Cé’&ifteféglﬁag af r ey Lxeds of 1pfeyeRt2663

under gone bl ock, encoding, .e.q... JPEG,encodi ng, blqck di.starti.on yuni que to
bl ock encodi naelt sa%rgidﬂcebél flq{dﬁggghgi tIe s N os?(; k ensfgil(szcl?oruélp'Th ori gi nal
i mage_exanpl e; showng | 1 &i Ag BpthesfiLste BNty 53N chARge 5 whi ch
is JPEG en_codé@ gndf_tjf}e{ egjec%geg_. Henc_(le, t|£_n tﬁ?{%ﬂ ustrati c?n_—e?]i ted i mage
shown in Fig. tBOE oist g dlRckndi $i0kkoMN0| SakdmiiasivR@E B ifieltaring, fine
noi se conponents are produced and form grains. However, since grains form
the illustratusin@diiedsilmge dzebenenea BOignt epiectone dHat cheasnaat gi ve
any nonotonous inpression. In the second enbodi nent, such granularity is
used as dife (byatiy £fftet )4f Hehostratcorliefd ect $heand t he user can

sel ect whether or not the effect (grainy effect) is added.

characteristics of these filtering results, if the
filter 40 is used as a normal filter, the filters 61 and
62 are respectively used as relatively dark and bright
filters. Such filter characteristics can be easily

25 understood from the following fact. That is, assuming

that a uniform density area of an image is filtered, if
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15 In step S33 in Fig. 9, the inage to be edited selected in step S31 is
read out on the basis of the edit node and detail ed paraneters set in step
S32, and is stored on a predetermined area in the RAM 109 as ori gi n&lJUNraije
data to be edited. 20 Original Inage Data Generation Process A process
executed when the illustration node is selected will be explained bel ow as
an exanple of an original inmge data generation process in step S33. Fig.
13 is a flow chart showing the original imge data 25 generation process in
the illustration node. - 39 14 JUN 2003 It is checked in step S41 if the
grainy edit setup paraneter is "ON'. If the grainy edit setup paraneter is
"ON', i.e., théeusem tefauesos foltadd dded fgrraenysefifet?’), ttee fdicymadvances
to step S42 to check if the selected 5 inmage to be edited is an i mage
encoded by bl gekuencédeng. 1t$¢ hhghitnefs tie Beubdpdedif sthke biwektadoded

i mage, that image is decoded in step S44. On the other hand, if the inmage
to be edited iof Adttarbreekt epkdiled ismage, the PragetnesentddediMYEDPEG i n
step S43. 10 In step S43, the image data to be edited is converted into
JPEG codes irrespectitfe 8f PRSYdat af ¥ihrSHatt> Edr wbishprectfiketenhs i Mage has

been encoded by another format, jt is decoded and is then encoded by JPEG
to give bl ckpﬁﬁ§§5r?F8H.8A$?%rp%4ﬁﬁ,Oénh?qgﬁESHeanlgh? et e din

t S44. On th t if it ds _det i d Lp st hat th
oranny edi C sCaBABa, BHEr o & Vel BTt ne rb e I ER S o turn of
the grainy ef%ﬁgggtggeig£8¥EQQVﬁgq£§:Eﬂzsﬁ%p ?%58%9?§§§8ktﬁé §§§ sel ect ed

image to 20 b i's an 1 mage encoded by E the inage to be

edited is a JREGgneededekPBgLentdals ijBae i s gesodethd nstg S96.
Furthernore, the decoded inmage is snoothed in step S47 to renove bl ock

distortion. Ofitkerehbeprbasds ididd the datieem aed binsé ephSAurdhat the
image to 25 be edited is not a JPEG encoded i mage, the imge - 35 14 JUN
2003 undetgoesnf ecgffiaidecodiegrgaeessheorpappoading toluts dmsmat, thus
endi ng the process. As can be seen fromthe flow chart shown in Fig. 13,
when the grai fijilgettinggcset bp pedarat,erands theONrbcesSinpespratessi ng speed
for a JPEG i nage becones hi gher since snoothing in step S47 is skipped.

| mage Edit (Shfuliapgovefust¥eits diptPtdeesscfhiciapts3q e fiddgs &dit
process in the edit node set in step S32 is executed for the orjginal inmge
10 data. A si Afeat&iPPPdsPrat +dn°h 2O RTeRAABI €S BFCHIRY i thige edit

Chowi ng t he IR 4F& TPPASt PAF 6 (7 bedts CPheT8ane" Ereh Rttbers | n Fig. 14

15 The 5 X 5 filters have been explained as examples
of the filters used in this embodiment. This embodiment
can also be practiced using filters having other sizes.
For example, the filter size can be defined by n X n (n
=2 xXxm+ 1 (m is an integer equal to or larger than 1)).

20 Also, the filter may have different vertical and
horizontal sizes. Fig. 7 shows a 3 X 3 filter as an
example of the filter having another size. When an
original image shown in Fig. 20A is filtered using the 3
X 3 filter shown in Fig. 7, an image shown in Fig. 20B

25 is obtained. 1In the image shown in Fig. 20B as well,

edges are extracted from the original image as a photo
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15 denote the sanme processes as those in Fig. 8 described in the first
enbodi ment. Referring to Fig. 19, a filter is set in step S82, S83, or S89

in correspondence with the contents of the brightness setup paraneter in
the illustration node, which are set as described above, and 20 af& JUN 2003
discrimnated in step S81. More specifically, if a ™ |ow brightness

setting" setup paraneter is selected, the filter 61 as a relatively dark
filter is set in step S82; if a "™ normal setting" setup paranmeter is
selected, the filter 40 as a normal filter is set in step S83; or if a "

hi gh 25 brightness setting"” setup paraneter is selected, the filter 62 as a
relatively bright filter is set in step S84. Eased on - 36 14 JUN 2003

t he sel ected fimeger angheherpgiped dfdgas devellsefdedreases epr8B3he hus

i npl ementing sinulate illustration process that the user wanted. As

descri bed aboWRE1986BEFEI hECERP I sECURUCE  ehB®di bRttt ratHOrusEi tecan sel ect

whet her the grainy edit_ setup parameter js ON,or OFF, Figs. 21A to 21C show
exanpl es of tﬁ&fieFltu%ré?Y’%ﬁ EJE?Q it IottJ WEn 1MRESGRAPHY ik Betdly

araneter is F. Fig. 21A.sho i e optai ned by deconpressing an
!Omage whi ch h fsﬁgeﬁglﬁg‘égﬂp eﬁ@gﬂieﬁ”?ﬁ)e Tmi‘issfb? r%%lc.aulsﬁa{{?‘ies,% thi’s i mage
does not have I dpstortio i PEG_,Flg..21A shows a
standard i%ageﬂ?éﬁ?Pg)%gfk%h%Xé%es% tu eg%g(ft&%ﬁésg Eijg%%r%gnll@(se%ngi neers of
Japan, which has 4, Q96 3 OPI‘HJ Ny i xels..Figs. 21B and
212 15 re!specti \S/el nglhg\)r/(lvet ﬁgl%lzll%ﬁést rat |%t2nragcd"|rgtn Iggg tsgljg ;é}hleg: ?r;ge shown

in Fig. 21A Udid3mén8, aPfe Stiidkriddd &S tHeOkx@XARPEE. cdSe £aTH N cSeen from
Fig. 21C, a nonochrone i1llustration edit result in which production of

granul arity i sonvprtessedags odmdeddpmanedohothber 20t &F adine | mage shown
in Fig. 20C. As in Figs. 20A to 20C, the image filtered by the 5 x 5 filter
shown in Fig. 2hCepr egenpsimhe i pher dildeustpoat sanuedi¢ Ifectrdthiam t he
image filtered using the 3 x 3 filter shown in Fig. 21B. As descri bed
above, ac&drdipnpcesst he setohdnPEdyodi nerdt orsBnxe3t desesBredtaim sel ect an
arbitrary edit node and can setup the details of the selected node, - 37

14 JUG 2003 sihhsl &MeOHAMEsE r a2 RO rishocEs PIcdRchéngghi 8v&Rl ¢h t he node t hat
the user wanted especially in the process. Furthernore, since the histogram
generation proce9dUkAgt Hé PR KT I e 1398 diBGEFRRNTT e Pt Che
executed, 5 hi.%h-speed Broceﬁsé n(%Jtc n be_realized Not.e t hat, t he second
embodi nent has' ef&rﬁﬁagl ed®the }é i ﬂiﬁ"ocggg 85%15%?'%1 I )}“?rh g hléariglel ustration
node of a plurali b i ydes. N esent
invention is no ltlte?émggegstjg%%c gs%glcaf%qgg%g%et Ig%ﬂégéefégﬁldﬂv%%ﬁ a
plurality;ef egidyePRCeaSeRabOC Ml 08} RIS skl LUskeal i O pracess are

executed in a predetermned order, a nore effective edit result can be
obtained. In tdelabaveterbodi applsed tthe d maga 1ediikef gacti on
low-resolution image or an image including a fine object,
the extracted edges become thicker in the former case or
thinner in the latter case. On the other hand, the
20 filter size may be set in correspondence with the
brightness of an object. Furthermore, the filter size
may be set in correspondence with the processing speed
required.

In the simulate illustration process in this

25 embodiment, the number of tone levels of image data is
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15 is provided to the printer driver. O course, this function can be

i npl emented when the OS executes an application. Also, in the above
description, various kinds of information and areas required in thq JUN 70
sinmulate 20 illustration process are assured on a predeterm ned area on p%e
R~~M 19. The areas rnay be assured upon | aunching an application that

i npl ements the edit process, or may be assured when they are needed.
According to the latter nethod, since an excessive nmenory area need not be
25 assured, a larger nenory area can be assigned to other processes, thus

i nproving the nenory efficiency. - 3~ 14 JUN 2003 <Third Enbodi nent> The
third enbodi nent of the present invention will be described bel ow
According to CERETERFSY, Pt sEtORY isMsogsSTenesd BOS alwawe RS nul ate
illustration process is inplenented for a photo inage by filtering.

However, whenffF€38fAul ate illustration process is inplenented by a

i nt dri , the foll ow bl i d. 10 i fi | , 0t
D eommon practi ce T SrCBerT A opIPHRISS 1t CRoriEamBh FhkL] i TR S and
t he Iike to execute a raséer m%§g§%'%p save thgenggg{gbgh§gi¥sed._ln this
case, since ar’j (fBHESPRCRLYNENL'E an& pr6éEs§éd; “dhe” protessiy unit does
not al waysg ha‘i%agété 19, OF; S Al ald Ly, %fog%'ﬁ@esogmaﬁe? dgt a Q@Y v one

| ine may be procéssed rn an extrene case. cé, an i mage under goes

similate i1 USLr 8LEGRGRAOE G55 DYa AR 10LnELLEELDR, of NenduRay. Of pi Xel s
to be filtered other than the pixel of interest often becones very small

20 Thi s neans ydater i enat ppds&it tiercitdlont ¥ nefluadsi pree: siridred as an edit
result. To solve such problem the third enbodinment will exenplify an

ef fective sinusatreinkkusécat fon nErocdssedeenibar rasterized i mage data. 25
Since the system arrangenment and an outline of processes by the printer
driver in the thirdIenstdpngdd in3®ig. 314 thdNozZ@@3nateimdge sane as t hose
shown in Figs. 1 to 3 in the first enbodinent, a detailed description

t hereof wifl borescteddinShhel aid3 iundgsgogsi GhePpoBesats In the third
enbodi nent as well, by filtering R, G and B planes of an original inmage
usi ng the fiIt¥%1u§§§é¥PBEdPF?F??ﬁaWﬁ%ﬁ& t@epedraeRentPredri iR i mage can

be easily converted into hand-illustrated lLike.i e. Inthe third
enbodi nent, in&rd rlPoargﬁﬂ%ep He" 1 9¥&ﬁ§quFi8ﬁmgggﬁﬁfﬁ s ar e

GeCOmhOSe, | 1l oLHILNICy 0Bl L S1AGEcS 998! ok by nance

of an image is detected on the basis of the luminance

15 histogram generated in step S22 above. As the detection
method, the average value, median, or maximum frequency
value may be calculated based on the luminance histogram,
and is compared with a predetermined threshold value to
detect a plurality of brightness levels. For example, by

20 setting a predetermined range corresponding to a
"normal" brightness level in advance, an image which has
brightness higher than that predetermined range is
determined to have "bright" level, and an image which
has brightness lower than the predetermined range is

25 determined to have "dark" level, thus allowing detection

of three different brightness levels.
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signals are nultiplied by a given constant in correspondence with desired
brightness. 15 Lum nance (Y)/chromaticity (Cl, C2) conversion are done by:
Y =0.30R+ 0.59G + 0.11B) C1 = R- YC2 =B - Y 20 Note that the,lup ce
and chromaticity conversion equations are not |limted to the abové‘oﬂ@gﬁ
but may use various other equations. In the third enbodi nent, the | um nance
signal Y undergoes, e.g., a sinulate illustration process using 25 the
filter 40 shown in Fig. 5. Note that the coefficient (weight) of the pixel
of interest can be set at "26" if - 40 14 JUN 2003 the original inage
has sufficient exposure (standard brightness), i.e., need only conply with

a rule that the sum | _Qf effi g t def.l e.fi is "2". On
the other hand, if 5%%%?a?8véﬁ§ %g%iﬁﬁﬁ%%%Jgg%%ogggggtégté%n%éégtié;’
coefficient ofy thetBixgk Qbei Phesest £an bgsselrabgs 25 pndd s relratively
bright inmage is to be obtained, the coefficient (weight) of the pixel of

interest can heSekigina?7imag@8has - "briiR @XRASYr enéStinapproprdate, the
original inmage may be corrected by 10 the inage correction processing unit

120. In this caselatheeclsedase! £Clited deydtednbeigpt pE3std e¥trdideng a user
interface shown in, e.g., Fig. 19B, and the coefficient of the pixel of

interest i 5 sethe braghendancef wlhd ddrevesadiect edshitghi fesise | @viglinallS For
exanpl e, when the user wants to set a standard brightness level, the
| um nance si grialag¥ hssf 'hoemed" ukevgl t e iflitléer400t @s obtmdrma® , and t he
color difference signals Cl and C2 are edited by calculating: C1' - Kx Cl
filter is set in step S83; or if the original image has
"dark" level, the filter 62 as a relatively bright
filter is set in step S84 to increase the brightness of
10 the converted image.
In step S85, the original image is filtered using
the selected filter, thus implementing appropriate
simulate illustration process.
Note that the number of brightness levels to be
15 determined is not particularly limited, and can be set
in correspondence with filters that can provide
appropriate effects in units of levels.
In this embodiment, since the printer driver 105
executes the simulate illustration process, the entire
20 region of the original image cannot undergo a batch
process. For this reason, the original image is
segmented into region blocks each consisting of a
plurality of lines, and the illustration process 1s done
in units of blocks. Hence, in order to avoid block

25 boundaries from becoming conspicuous in the converted

image, the filter size is changed to a smaller one, e.g.,
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20 C2' - Kx C where Kis a constant corresponding to the brightness |evel
desi gnated by the user. For exanple, when the standard brightness level is
set, K= 2; when a brighter node is selected, K= 3, 4,... may be1§ng2m§is
not 25 limted to an integer. - 91 14 JUN 2003 The obtained Y', , and
C2' are re-converted into R, G and B values, thus conpleting the simulate
illustration process of the third enbodi nent. Measure Agai nst Rasterized

| rage 5 However, the aforenentioned problemis posed. That is, since the
serial printer perforns so-called rasterization unlike application software
that can batch-process a single inmge, an inmage i s segnented and processed

and, hence, a5 <5 chi Lher 1PLOCESS: Mate Bl dissabbedoabyeniybien an i mage

can be batch-processed, the upper, |lower, right, an end regions of an
i mge cannot under ganhBe, Sc¥n®ihihltProdNNCRES boinBasee ¥ thn bee exenplified
below with reference to Fig. 15 wherein the 15 5 x 5 filter process is

di sabl ed. Ref eigiim@ihedFig. tA8, cowferantengerral 700 denotes an image to
be processed, in which one rectangle indicates one pixel. Assum ng that a
pi xel 701 of interedts decatrédetdnabbee upperoddily regithd sobmbbeimemge 700 is
to be processed, it cannot 20 undergo, e.g., a 5 x 5 filter process.

Ther ef or e, 5t heari reggigaadl inggef cahisasilgi omdeegonmesmdléterent from that of
ot her regions that can undergo the 5 x 5 filter process. Such problem
occurs in any ¥ijusérapiovepsesesHomeherwidi nodithiisgpivbgeniaor mernd, occurs
only in end 25 portions of an inmage, it is not visually conspicuous, and is
not so serioust hangrillusaratRzbbe AP Fel PexePtzdtedfvWikt edest is to
be processed, a nethod of _adjusting, the coefficient of trg$£ixel 701 of

interest in actdRFRICESWPEntEReh o4 x e FdNEFo L hB TREF to as
effective pixels hereinafjfer), which are located with a.region 702 near
t he pi xel of i B &St %an Salt%rb%v Jsﬁusgzrﬁtllf)@r F%bg?% effect avsg.a Mor e

speci fi cahly, %lqurpgebggrfgkt%n% Ofe\{e!‘f‘s pa}eggll .t?ngloggg%;{{'%frﬁﬁ% ev,if an

output with a stan I ghtness Tevel is required, ter ing a sum

total of coeffiyd eplks 1Qze 52" tRANIREINE! ML Fe@BBLYIi Ng With a rule that
the sumtotal of filter coefficients 1s positive, and can be used in

filtering for the reg @nié02moBafigeencecidimmninafl2 desebgsamnoexanpl e of
such special filter. In any case, when an inmage is batch-processed, a 15
filter processoxciairiad dongebasedenardtwdie sord nmbkee okrigesadrimayaimms of

pi xels. In addition, since a special filter process is done for only inage
end portions, winerddesethpr dvegs, coreectidre priogglsst basktusn rialtdton process

can be completed hardly form ng any visually unnatural
15 luminance” histogram. After that the simulate

illustration process is executed based on the luminance
histogram. However, the image correction process based
on the luminance histogram need not always be required.
When the simulate illustration process alone is done

20 immediately after the luminance histogram is generated,
the processing speed can be improved.

When the user manually designates brightness he or

she wants in correspondence with the exposure state or
the like of an original image, the histogram generation

25 process in step S22 may be omitted.
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20 regions. It is enpirically known that hardly any visually unnatural
region is formed as a result of a filter process for three or nore |lines or
colums of effective pixels. On the other hand, when inmge data is LN 2003
rasterized 25 like in the printer driver, imge data for a pluraligy HN
lines (e. g., three lines or nore) are not always - 43 ~ ~ ~u~ zoo3
assured as a segnented processing unit. Also, since a single imge is
processed in units of a plurality of regions, if different filters are used
every processing units, inmage quality differences becone conspicuous at 5
the boundary lines of regions. In an extrene case, for exanple, when an
mage is obliguely 8t cnasesRonmdiy Mg t8Acohbgol MBYeuls SeaMRLed 1nto

regions, as shown in Fig. 16B. In this case, a region 801 that can assure a

rectangul ar regh@Bt#9:£oR pAGEILO i YeMBbnbi bhethdrogess Jror a plurality
of lines, but a non-rectangular region 802 nust undergo a filter process in

units of |inepairAmbher¥wopsiedase.tHonsRGUerbkyYecPiOEasSddtE s eidn as
di fferences becone noticeable in units of regions. Such problemis 15

simlarly posednwihentainfonmgeticn deftoreeed that baakgpeoidlarghaggest., 9., a
heart shape. Since the principle of the sinulate illustration process in
the present i mcenti onfosmdoi@nphasitdeht he dméfereatendet eeeh tthiee pi xel of
interest and its 20 nei ghboring pixels, a portion having an abrupt change
bet ween pi xel $ike,ewhiah etigeugrn tdsoriissrémphasioredecomdidtidares ugiomce t he
essence of the present invention is to nore enphasize the difference the
pi xel of intef8§CUAARTI FILTr¢URAitAGpiokeltse Lhke ainridiferfasifted 25
shortcom ngs can be elimnated by adjusting the - 99 14 JUN 2D03
coefficients ICREEGFFESPORERTTEWith the filter size that can be formed.

Fig. 17 is a fIOM/cq%r£h§hogqu HQ%uSi”“kP%ﬁgilgHsé agi n Process for
rasteri zed i nage data i'n the ?%u?d“eﬁbo et o ge data F51° one or a

plural iy, 61 lingis whichobas, heen sagmephee Jotg aiyencazocessing unit

by rasterization, is inpu _ ter s set 1n-correspondence wth
the nunber of JeicResigh &Q?tbérﬂﬁﬂ%5H%§@®t%na%hEhHiQE@§§§§hﬂQ(yn't- It 1s

checked if the nunber of Tines that formthe

components without executing any luminance/chromaticity
conversion of original image data. In this case, an
increase in processing speed can be expected since no

15 luminance/chromaticity conversion is done.

In this embodiment, an original image is RGB data.

Of course, the present invention can be applied even
when the original image has other formats. For example,
original image data having another format may be

20 converted into the RGB format, and the individual color
components of the converted data may undergo the
simulate illustration process of this embodiment or a
filter corresponding to the data format of the original
image may be applied. For example, when an original

25 image has a YMC format, the signs of the coefficients of

the filters used in this embodiment may be inverted.
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data to be processed allows a normal filter process (S132). If the nornal
filter process cannot be done, the flow advances to step S139 to set a
special filter. For 15 exanple, when the data to be processed consists of
one line (or one colum), a special filter showmm in Fig. 18A is %;g@'émﬁFn
the data to be processed consists of two lines (or two colums), B al
filter showmn in Fig. 18B is used. A coefficient P of the pixel of 20
interest in each of the special filters shown in Figs. 18A and 18B can be
set in correspondence with the brightness of an inage that the user desires
as an edit result. That is, when standard brightness is required, the
filter is set_sq t t he total. of the 2 fticients i, "2". Even
when t he inaggvaatgg%g %% 3 nal]ﬁpéﬂﬁvmfﬁog gggcgéé%%td%%éﬁé s ot ‘one
colum of pix i e. of. I .such f1lt b ed. On
t he ot her hangngFg?ﬁéﬁ%uhéiﬁﬁgﬁ%dfﬁ%gsq: g?g?égﬁftﬁih%ﬁ%%g&%%?a%pgﬁbe

processed al | gus t-hg; AQL Mhage THdd &f RN0G8SSuch BOrARI Lo | f&FmdD ¢ © filter
in this enbodinent) is set Iin step S133. In step S135, the data to be

processed is fhkteied eRat hgl hasd eafrddtachi bkebnsetai tusieh@l33 or S134,

thus inplenenting simulate illustration process in the 10 third enbodi ment.
The processescbapsheps, Bdly tthsSl3midladdeepeabetdedt tan itbe | Si XiiIdyl ned in
step S136 that the sinulate illustration process is conplete for all the

| i nes of inmagehdat aedotegt tiad ddreowseedioal vioiluiter sompatdd tdhitthtlmf
enbodi mrent are not limted to the exanples shown in Figs. 18A and 18B, but
may have any dtihserpng gnsuzess (@f armahpepramd si pfegbe sReguadrniat or | ar ger
than 1). The image to be subjected to simulate illustration
process in this embodiment is not limited to an image
10 sensed by the digital camera. For example, a photo image
scanned by, e.g., a photoscanner or the like may be
input, or a photo image stored in a medium of an
external device such as a CD-ROM may be used.
In this embodiment, the filter coefficients are
15 controlled to implement the simulate illustration
process. However, an illustration-edited image obtained
by extracting image edges and by decreasing the number
of tone levels and by increasing its brightness can also
be obtained by a method other than filter coefficient
20 control. For example, a program may be set in advance to
automatically execute a process for increasing the
brightness of the entire image and decreasing the number
of tone levels, after an original image undergoes a
conversion process such as an oil paint process or the

25 like to obtain a hand-painted like image by an

application such as Photoshop (tradename) available from
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As can be seen fromFigs. 18A and 18B, surrounding pixels other than the

pi xel of interest are set to have 20 | arger coefficients with decreasing
special filter size. The coefficient of the pixel of interest is degﬁrﬁaned
based on those coefficients of the surrounding pixels. Note t hat 14N 2003
coefficients of the surrounding pixel in the special filter are preferably
set to be the 25 powers of 2. In this manner, shift operations are - 96

14 JUN 2003 al l owed, thus expecting a light arithnmetic |oad and a short
processing time. Note that the nunber of "effective pixels" may becone
short even for inmage data having a nunber of 5 lines that allow the nornal

fi1ter Processaddh Suoh Cash oSl A |y ARRLYLAGL LD, afof eppnt | oned

princi pl e, any proble on e boundary’ I'l nes of “segnented regi ons can be

avoi ded. As | arger. %%%mkigheggg_a§@t§et, features (edges) 10 stand out nore
Ho

accordingly. ver, since an optinal degree of enphasis depends on

bal ance W th addddel seeedilBnihe normal process, weights are preferably
finally adjusted with reference to the output result. For exanple, the

coefficients are prefrey allcpnehangedihént So € aiHeepreRdaRCenWehPi sle nunber of
effective pixels and their distances fromthe pixel of interest. As

descri bed abowd,llateoddisagibedtbelddni rd enbodi nent, when the filter
coefficients are adjusted in correspondence with the nunber of |ines that
can be 20 processed Iat thee fdage enbedaven: f othe mageldatail buberatsireri zed,
a natural, continuous inage processing
process is automatically executed for an original image.
In the second embodiment, an image processing system
that allows the user to input an arbitrary edit
10 instruction will be explained.
Since the system arrangement in the second
empbodiment is the same as that in the first embodiment,
a detailed description thereof will be omitted.
Fig. 9 is a flow chart showing the image edit
15 process in the second embodiment. In Fig. 9, the same
step numbers denote the same processes as those in
Fig. 3 in the first embodiment. Note that of the
processes shown in Fig. 9, processes which require a
user interface are implemented by the predetermined
20 application software programs 101, and other processes
are implemented by the image correction processing unit
120 in the printer driver 103.
eTarget Image Selection
In step S$31, the user selects an image to be

25 edited. Fig. 10 shows an example of the selection window

for an image to be edited, which is displayed on the
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result at boundaries of processing regions can be obtained. Hence, even
when an inmage is placed obliquely, or is defornmed into an arbitrary shape,
it can undergo 25 appropriate sinmulate illustration process. _ 97 1 UNE
JU~I 2003 The third enbodi mnent has expl ained the nethod of converting
information of an image into |um nance/col or difference information
filtering only the Ium nance information, and nmultiplying color 5

di fference conponents by a constant on the basis of the required
brightness. O course, RGB information itself - or inmage data in other
formats may be filtered. For exanple, original inage data having a format

other than tha REB LongR! LABY beuAANLA I/glkaeonyRthed Lfadato the RCB

format, and the i ndividual col or conponents may undergo the simulate
illustration ra;pfgq%ét%nt hbs. enpodi mnl, torrife o) giddl rdiRoe datali tsel f
may undergo a filter process accordingto its data format. For exanpl e,
when ori gi nal 11megecdataahasnbfe 8(1\%31@ Manel¥orhaispuapigd allidd [ ter
coefficients used in the third enbodi ment may be inverted. Furthernore, the
third enmbodi neyft reancka-sppléetdni@eor (Humdhainagragdasp bavided idweeYHS
format, L*a*b* format, and the like. That is, in such formats, since a 20

| um nance Bonporerts eanchemensuhgerxd ract editr prpaasser bfi tlals i nage, only

t he | um nance conmponent can undergo the filter process, thus reducing the
conput ati on vamhesipenpar €thase finages pregcbssespuh fadn sthef Hoddnemt s of
the RGB format. Especially, this effect becomes higher 25 with increasing
filter size. <FAORENNERBoANNBRESINabgstorages dguwnce0eBclhas faurRH@hbodi nent
of the present invention will be described below Since the system

arrangenent i P% &S dd*En BRDLBAY MRt T§ad (e SRR 58t RAY 19° tdre M st

nbodi t, tailed d i pti th f will be 5 i1t Co t
the need T or  Hiigtior THEF I TAET P LU YA ige P obBRCR S TRAS el Pdal |ty of
phot o i maggs, Hﬂfrl%?QﬁﬁgEgﬁTﬁgnQQQﬁﬂﬁﬁquh% B%Qig?%rrgﬂﬁﬁﬁipt%ﬁ by a sepia

tone procéess is still nonochrome edi rocess it'self has

prevai | ed. Wigjy 3R :1896nLNaE PRSMMILEr GG S @%gasyghlyétaaﬂw process
by the filter process described in the first to third enbodi nents further

under goes noneEy o sedekted, UBhGURa y BWRIiIsikayaasketeh by f@ans of
nmonochr ome crayon can be provided. 15 In the fourth enbodi nent, the user

can set an ar kidgcatey .huRe fyooan cke sigreatalng 4t Henooaechrione:@difior and when t he
user also designates sinmulate illustration process, the sinulate
illustration progesstisgdbonesparoran oindye rolidcproresedi énd 26 For exanpl e,
the user sets desired inmge processes using a user interface (to be
abbrevi at é8 aPutgn HereiiRaFFBEF I8ROV 1F Fhgs imaga £6119LrC@PRE can previ ew

the processing.result. Fig. 19A shows a default w ndow of the imge 25
process setup heﬁkﬁPQFtﬁgE éEEFOEﬁéE?% Be ArEVRIBEx o¥°m%ﬁ§HﬁEuQ§£%

'ITustration ’de%f%@pwﬁiEQ gkgiméggé"r§%é¥i£§$% above the "edit"

button 14 indicates that the current display on the
image display frame 11 is list display of images.
20 On the target image selection window shown in
Fig. 10, the user moves a cursor 16 on the screen onto a
desired image on the image display frame 11 by the
instruction input device such as a keyboard, mouse, or
the like, and makes execution operation such as clicking
25 or the like, thus selecting that image. In Fig. 10, the

image displayed on the right end of the image display
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_Qgo _ 1 ~ JUf~ 2003 can adjust a "Contrast"” adjustnent |ever for setting
contrast (brightness). In accordance with the adjusted position of this

| ever, a preview imge that has undergone sinulate illustration pr éﬁ@ﬁ bi
di splayed. 5 Fig. 19C shows an U exanple set with "Mnochrone Effé&tt 20
i.e., the nonochrone edit, after the "Sinulate illustration"” process shown

in Fig. 19B. In the fourth enbodi nent, upon setting the nonochrone edit,

t he user can select a hue such as sepia or the like which is 10 popularly
used, and can al so designate an arbitrary hue other than popul ar ones from
the entire hue range using a color bar. O course, by selecting only

vonochr ome ELf el s e LERRASNEANE: £dliohisld ACRY OFebbEa ol B can be

done. According to ﬁig owi sh green’s set 15 as user desi gnated

C0|0r1_a”d_a-FN&%@‘%Mdt”%9?1325§it9h8f”Bﬂﬂﬁﬂ{Qﬁ% gdi LetiabPgat haihegesi gnat ed
color is displayed. Wen the user is satisfied ™ wth the preview i mage on
the U, he or ghe &elreGhkeaNexOKut Dok t OF At i0n08© hBeifgt ahé &etddy W ndow
of the imge process, and the setup 20 contents are held in a RAM (not
shown) or the 14 kentid thepriettier Butved .14 rwHilies aransas: oponiwx@eutd ng t he
i mge process, an inmage that has undergone the edit process the user
desires can besaldctiatgd the théecbasdsimdgd hiss hieltdrsénag, condiettess. 25 As has
been explained in the third enbodi nent, when the sinulate illustration
process i s dongtadnrt umisttguction of1ghgUNnB03difc bupicaaacescbssredi f f erence
signals, the color difference signals are set in an arbitrary hue, thus

al | owi ng easy Hi®l S(ﬂ}ie(g@eﬁoﬁ@éﬁﬁogét@dﬁ lqasiedepalpl &, PRAGAt MBS nal

i mge shown in Fig. 20A undergges the 5 sinulate illustration process and
t he nonochr one?%&&ft topridCe&EMudPAgiRepi®, RER fMitHEE - i mage shown in Fig. 20D
can be obtai ne .Asgf scri?ed above, according to the fourth enbodi nent,

si nce photo i YaAPEec 2R GREEP Y0 the 10 nonochrone edit process using an
arbitrary e in addid iQnd gsbhe fLmilal e idd yalnali0n Poacess, £ygn the
user who has poor know e 6% abbéut” Tmagé processes “can easi |y o%taln an

i mage t hat has&wmﬁsr&%r&%oqeﬁba@dim9&%%&&1%»@)ngorra_eyep@éﬁt%@.s, uni que
i mge process 15 effects, and the |ike. Hence, a photo i mage can undergo an

edit process im higherentie@nifenef! theedosm &nd @RtesBgf Wrblrhighedne
originality can be easily created. In the fourth enbodi nent, a single inage

under goes 20 tde siphiratie tiyl bisedat i eecen brapaeelr aneaddahcr ogesses as
setups of the inmage processes. O course, other inage processes nay be

si mul t aneous| yedeautded sefectéranplecedy widtlt ibeg ekbéainadhhessw ofitthe
edited in%%e using the U, arbitrary resolution conversion can be achieved.
25 <Ot her 1Brboek faxfinse Not Eighatlt he present invention may be applied to -

51 14 JUN 2003 , , . .
Fig. 11 shows the edit mode selection window,

which is displayed on the monitor 106 after the image to
be edited is selected, as described above. Referring to
Fig. 11, reference numeral 21 denotes an edit mode

20 display frame for displaying a list of edit modes, which
can be executed in this embodiment, together with images
that represent their outlines. The edit mode display
frame 21 can display the previous or next page upon
operation of a button 22 or 23, and can display other

25 edit modes. Reference numeral 27 denotes a button

pressed upon setting details. Reference numeral 24

_30_



either a systemconstituted by a plurality of devices (e.g., a host
conputer, an interface device, a reader, a printer, and the like), or an
apparatus consisting of a single equipnent (e. g., a copying machiqne, Wi ]
facsimle 5 apparatus, or the |like). The objects of the present in e#{ @H
are al so achieved by supplying a storage nedium which records a program
code of a software programthat can inplenent the functions of the
above-nmenti oned enbodi nents to the 10 system or apparatus, and Treadi ng out
and executing the programcode stored in the storage nmedi um by a conputer
(or a CPU or MPU) of the systemor apparatus. In this case, the program
code [tsell readopud 4nomide 5:0130¢ edinm LOA MG d Nadunekiens of
and t [

the 15 above-nenti oned enbodi ments, an e storage nedi um which stores the

program code gpRstis Ut Lsy the Rf esfRbnl N4EAt L ONre ASHt NS Y 3g8 gardi um for
suppl ying the program code, for exanple, a floppy disk, hard di'sk, optical

20 di sk, mgn%@?@péép@&tmrs kvirndewRMoweDi R, FI®ONES | € Thapeg. nenvetatile

menory card, and the |like may be used. The functions of the

above- nment i onedl epbethsEntend@Eibrb®uttphe"RAY ebe Netowilad by Nexecuhang the
readout program code by the conputer but also by sone or all of 25 actua
processi ng opeeati onspexecltiedt yf aali®Smpdpset adi syl spest ejovieurthieng on t he
conputer on the basis - 52 14 JUN ZOD3 of an instruction of the program
code. The preSeatuinlepefiorn idiclinddsagepr ttatt the qurrentpdisedaty, cobt ai ned
by the inmage Eroces$ing met hod of the present invention. 5 Furthernore, the
present inventR®nedl sonedr | dickeslay dxgaenkér s histerdisrdan dr @%itodes read
fromthe storage nediumare witten in a function expansion card which is

i nserted intomgﬁésconputer or in a nenory provided in a function expansion

unit which is Connextggscription of the detailed contents of the

10 individual edit modes will be omitted. For example, for
edit modes (brick mode and the like) for printing
predetermined texture data to overlap an original image,
RGB data indicating a predetermined color suitable for
the mode is stored on a predetermined area on the RAM

15 109 or ROM 110 as texture data together with a
predetermined pattern.

Note that the images that represent outlines of
the individual edit modes displayed on the edit mode
display frame 21 in Fig. 11 may be prepared in advance

20 in the apparatus. For example, the image data to be
edited selected in Fig. 10 or its thumbnail data may
actually undergo edit processes corresponding to the
individual modes, and the process results may be
displayed (previewed) on the edit mode display frame 21.

25 On the edit mode selection window shown in Fig. 11,

the user moves a cursor 26 on the screen onto a desired
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10 to the conputer, CPU or the Iike contained in the function expansion
card or unit perforns a part or entire process in accordance with

desi gnati ons of the program codes and realizes functions of the aq %

enbodi nents. 15 In a case where the present invention is applied tg ﬁM@mm
af oresai d storage nmedium the storage nmedi um stores program codes
corresponding to the flowharts (Figs.3, 4, 8, 9, 13, 14 and 17) descri bed
in the enbodinments. 20 In addition to JPEG used in the present invention,
various other nethods (for exanple, a nethod called scale index coding) can
be used as bl ock coding. As many apparently w dely different enbodi nents of

the present |nyentBRcCan bR Mde Wdou: Je09r kidgo s 28 ddie spirit and

scope thereof, 1t Is to under st ood t hat Inventionis not limted to

the specific -1n33 ructlénI hb2003 eodijBnts Ehﬁé%Q_I)a%C%us%s, defined in
t he appended clains. - 54 14 JUN 2003 WHAT IS CLAIMED I'S: 1. An i mage

processi ng netdyed 16RBPr hAkNEa kéHeeRditfivnsber rat i RAb b N & fidising mge to
obtain a second imge on the basis of a first signal 5 obtained by

extracting an gdg@eoflikBe thistsér@gen@rthad 868€€NHo&E gnan ghigai ned by
reduci ng the nunber of tone levels. 2. The nethod according to claim1,
wherein the sesomdliugnabtisn'a sogmals predeeseedahy dech sl ightidwe B0 nunber
of tone levels of the first image and increasing brightness. 3. The net hod
according to ¢ ®okdlfraherein the nodify step includes the step of

si mul taneously generating the first and second signals as the second 15

i mge. 4. The *Pethéd aeter dfog Jondiagkiemidlugheprbion teoGRsd fy step i ncl udes
the step of generating the first and second signals béefiltering the first

i mage using a predet®Ffi (B8 PPPT et WP Clit St RoldehRtor® P to clai m 4,
‘S‘ggff: n the pregetargyned Ehidele s, G Shentsn SSHMAANA) Sl which ds
10 detailed parameters upon an edit process in the
illustration mode, i.e., in the simulate illustration
process. Fig. 12 shows an example of the detail setup
window. Referring to Fig. 12, reference numeral 31
denotes an image display frame for displaying items that
15 the user can set. Upon operation of a button 32 or 33,
the image display frame 31 can display other items that
the user can set. Reference numeral 35 denotes a button
used to return to the edit mode selection window shown
in Fig. 11. Note that text display "illustration mode
20 details" indicates that the current display on the image
display frame 31 is to set up detailed items in the
simulate illustration process.
Fields 38 and 39 displayed within the image
display frame 31 are respectively used to brightness

25 setting and grainy setting parameters. In the brightness

setting field 38, the user selects a "high brightness



6. The nethod according to claimb5, wherein the predetermned filter has
coefficients, a sumtotal of 25 which is 2. - 55 14 JUN 2003 7. The

met hod according to claimb5, wherein the predetermned filter has p{‘l qu(?dm
of interest having a positive coefficient, and all ot her pixels having
negative coefficients. 5 8 The nethod according to claim4, wherein the
predetermned filter is a 5 pixel x 5 pixel filter. 9. The nethod accordi ng
to claim8, wherein the predetermned filter has a pixel of interest having
a coefficient = 26, and all other pixels having 10 coefficients = -1. 10.
The met hod according to claim4, wherein the predetermned filter is a 3

pi xel x 3 pi X%'etftﬁhlgerorlﬂ-loﬂ_r@ri@lﬂ}%sa%‘é@'tdh?g bet €brdi dBfondihiey & t he
predetermned filter is defined by that sone of 15 coefficients of the

pr edet er mi nedwhiekhet, htobr psxel aridhado ade aheoelfnst enii f-adipietel of
interest are "0". 12. The method according to claim4, wherein the nodify
step incl udes imhgestepaoivsey thngphthef idatrdr. obf tdmadzesi @ dholbmadht ness of
the first image. 20 13. The nethod according to claim 12, wherein the nodif
y step includestthegst bptbobnses tsalpcddarger dafrubt al foffidgeff iisi ents in
the filter as the first inmage is darker. 14. The nethod according to claim
13, furthe? 25edérprisiingceheespendriice witdt thBuspbacked duthesstep - 56
14 JUN 2003 of calculating a |um nance distribution of the first inage, and
wherei n t he nbditefesesp i Helthfegreieyseeptorddetetd ity phiefhesess of the

first image on the basis of , . .
not a grainy edit process is executed is set by either

an ON or OFF button. For example, the ON button is
selected as a default.

10 Note that setup items shown in Fig. 12 are merely
examples, and setup items based on other parameters may
be provided. For example, parameters that pertain to
setups of filter sizes described in the first embodiment
may be set by the user.

15 Upon completion of setups of various detailed
items by the user, the user presses the "return" button
35 to display the edit mode selection window shown in
Fig. 11 again. Upon clicking the "edit" button 24, the
edit mode setup process in step S32 ends, and the

20 simulate illustration process, which has been selected
and set up in detail by the user, is started.

The grainy edit setups in the second embodiment
will be explained below. In the first embodiment
described above, an image sensed by the digital camera

25 111 mainly undergoes simulate illustration process.

Hence, since the image to be edited has already
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5 the | um nance distribution. 15. The nethod according to claim14, wherein
the nodify step includes the step of detecting brightness of the first

i mge on the basis of an average |um nance of the first image. %EJUNQ&J
met hod according to claim 14, wherein the | um nance dlstrlbutlon

cal culation step includes the step of generating a | um nance hi stogram of
the first inmage. 17. The nmethod according to claim 16, wherein the 15
nodi fy step includes the step of detecting brightness of the first inage on
the basis of a nedian of the |um nance histogram 18. The met hod accordi ng
to claim 16, wherein the nodify step includes the step of detecting

bri ght ness of \20eLBenti p8bek BAROMJ. e basi spot_andBxi i freguency val ue

of the | um nance histogram The et hod ‘according to ¢lai'm14, further

conpri sing th@ﬁ%ﬁ:e%hoa@&;@@ o aq;rcn@%tdc@@lh eifi psdanBg e hdlyg basis
of the | um nance distribution, and - UN 2003 wherein the nodify

step includes ithesshep 8b é@%ipi&hdﬂ@e fThbebr9@165¥3ﬂ%ﬁ§é5é&%m®l@0rr90tlOn
condition generated in the correction step. 20. The nmethod according to

claim4, whera&hawhhen5rgdi 29a sirerHendiudes ebedshept of s i feigqeg the first
i mge in units of blocks each consisting of a predeterm ned nunber of
| i nes, and5contrichl isngJaEGt+ercaded end idhieer derodedor dmee ,wWiithh tae obj ect
l'ine position for nmodifying in the block. 10 21. The nmethod according to
claim 1, whergildushgatipgtefdhte® imge giowe iimagég. 220C Theinmes Holdckecor di ng
to claim?21, further . . '
distortion is emphasized by filtering, fine noise
components are produced and form grains. However, since
grains form, the illustration-edited image becomes a
10 unique one that does not give any monotonous impression.
In the second embodiment, such granularity is used as
one (grainy effect) of illustration effects, and the
user can select whether or not the effect (grainy
effect) is added.
15 In step S33 in Fig. 9, the image to be edited
selected in step S31 is read out on the basis of the
edit mode and detailed parameters set in step S32, and
is stored on a predetermined area in the RAM 109 as
original image data to be edited.
20 eOriginal Image Data Generation Process
A process executed when the illustration mode is
selected will be explained below as an example of an
original image data generation process in step S33.

Fig. 13 is a flow chart showing the original image data

25 generation process in the illustration mode.
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conprising the decoding step of decoding the first image if the first inmage
i s bl ock-encoded. 15 23. The nethod according to claim?22, wherein the
nodi fy step includes the step of nodifying the first image decodedjun“Wh@
decoding step to obtain the second inage after the first inage is snooth W
24. The nmethod according to claim 21, wherein the 20 nodify step includes
the step of tentatively bl ock-encodi ng and decoding the first inmge when
the first image is not a bl ock-encoded i mage, and then nodifying the first
imge to obtain the second i mage. 25. The nethod according to claim1,
further 25 conprising the output step of outputting the second i mage onto a

recording medium 153 o 4 YU 2003 265 4The e hogl 2GaOIAI R0 Ja el al m 1.
ar i g by e

wherein the first sign I's a signal obtaine xtracti ng 'an edge havi ng

a thickness aggeLdifg, to ampttrifbutge of 1 e &hkhhShal 5,27. The
met hod accord?ng to claim 26, mhéreinet%% £§¥Iﬂ ﬁﬁtgeokbtﬁgkgﬁgﬁ?g #%rst

image is an i mage, size., Z4he Thermaihlpdsascopdidd £ .JMABINP G reMperein the
attribute of the entire first image is an inage resolution. 10 29. The

met hod accorditRg EDo%! &dvardéss WherRiep the abt ehduit el OftHNeaRlked first
image is manually set. 30. The nethod according to claim1, further

conprisings theagests usd iahitiaplils snepmatei apuddéedooy Bisek EncoAshiucti on
that selects a desired one of a plurality of nodify nodes; and the inmage
process step af ekecinmagy tan baregd tprdodess bbock ragsodiat dmagieng thhe nodi fy
node corresponding to the user instruction, and 20 wherein the plurality of
modi fy nodes iRaBades ste¢edamstimtiter fdde fOTr tdenwdheirngande £frshei nage
into the second image in the nodify step. 31, The method according to claim

30, wherein tH82PRsEP Ut i M- FhutS Np2ai RéPGHe’N¢PRES MRS $EPecti ng

image is encoded by JPEG in step S43.

10 In step S43, the image data to be edited is
converted into JPEG codes irrespective of its data
format. For example, when an image has been encoded by
another format, it is decoded and is then encoded by
JPEG to give block distortion. After that, the encoded

15 image is decoded in step S44.

On the other hand, if it is determined in step S41
that the grainy edit setup parameter is "OFF", since the
user requested to turn off the grainy effect, the flow
advances to step S45 to check if the selected image to

20 be edited is an image encoded by JPEG. If the image to
be edited is a JPEG-encoded image, that image is decoded
in step S46. Furthermore, the decoded image is smoothed
in step S47 to remove block distortion. On the other
hand, if it is determined in step S45 that the image to

25 be edited is not a JPEG-encoded 1image, the image
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25 the first image froma plurality of inages, selecting the illustration
node as the nodify node for the first - 59 14 JUN Z003 i mage, and
setting detailed nodify contents in the illustration node. 32. Th¢émgNQﬂH
according to claim 31, wherein the nodify step includes the step of settiing
a filter on the 5 basis of the detailed setup contents in the instruction

i nput step, and generating the first and second signals by a filter process
using the filter. 33. The method according to claim 32, wherein the
detail ed setup contents include setups of brightness of 10 the nodified

i mge. 34. The nmethod according to claim33, wherein the nodify step

i ncl udes the etting | arger su iGclien kn.the
filter as bri‘g‘f‘]‘gﬁ"é‘gs‘e%’f eiﬁ’!]e ! BaFCe 19%3’55‘2%?* b%;srel?%;n&{(ﬁg%dtet?a#%d set up
contents 15 i§op%g@pnﬂ“§§eﬁgy%dﬂy%gogrgggggQing to claim 31, wherein the

detail ed setup contents iInclude setups as to whether or not the nodified
i mage is grained. 3fs ddie gt aGeR! ¢hRd rl 8w ClRAFE 3owhiarei n when the 20

detail ed setup contents are set with grainy conversion of the nodified
i mage, the fiFsd. invdagehes wontgralihedsdéux inaveebhp dardmstortion. o872 ,The
met hod according to claim36, wherein when the detailed setup contents are
set with dgrai tiye corvessdiony Apeeld tfhe aDOPEGetindga@dss cdness Hikseri mage is
controlled to be a JPEG encoded i mage. - 60 14 JUN 2003 38. The net hod
accordi ng to siacen Sotkhergeiim tshep S47 is skipped.
eImage Edit (Simulate illustration) Process
In step S34, the image edit process in the edit
mode set in step S32 is executed for the original image
10 data.
A simulate illustration process as an example of
the image edit process in step S34 will be explained
below. Fig. 14 is a flow chart showing the simulate
illustration process. The same step numbers in Fig. 14
15 denote the same processes as those in Fig. B8 described
in the first embodiment. Referring to Fig. 14, a filter
is set in step S82, S83, or S84 in correspondence with
the contents of the brightness setup parameter in the
illustration mode, which are set as described above, and
20 are discriminated in step S81. More specifically, if a
v low brightness setting” setup parameter is selected, the filter 61
as a relatively dark filter is set in step S82; if a
“ normal setting” setup parameter is selected, the filter 40

as a normal filter is set in step S83; or if a * high

25 prightness setting” setup parameter is selected, the filter 62 as a

relatively bright filter is set in step S84. Based on
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plurality of nodify nodes further include a nonochronme effect node for
converting the first image into a nonochrone image. 5 39. The net hod
according to claim 38, wherein the inage process step includes thf %pﬁgmﬁf
executing the illustration node for converting the first inmage in 6
second i mage and then executing the nonochrone effect node for converting
the second imge into a 10 nonochrone i mage when the user instruction
designates both the illustration node and the nonochrone effect node. 40.
The met hod according to claim39, wherein the illustration node includes
the step of converting 15 |l um nance and col or difference signals of the

first image, and $&eesmstochinaa efthecbrigdfal nohagiesi 4 e 1st@rdofinconverting
the color difference signals of the second i mge. 20 41. The net hod

according to stepnsSS, whed einplidhenitislr 4ehi DAt é NPUtusirep idnl ows to set a
hue in the nonochrone effect node. 42. The nmethod according to claim1,
further conprpsoagss 2ohdtheclsegreent aanaedst ep of segnenting the first imge
into a plurality of regions; and - 61 14 JUN 2003 the setting step of
setting processing dsntestsilodd edotvenf atclhrerségogent ethe egganms] and wherein
the nodify step includes the step of nodifying the first image in units of
regi ons t @ obeabpdBnemie sdrnMbamMEge. se3ecTheheherodhec @oradinyg edétel ai m 42,

wherein the segnmentation step includes the step of obtaining a
seétup parameter is ON or OFF. Figs. 21A to 21C show

examples of the illustration edit result when the grainy
edit setup parameter is OFF. Fig. 21A shows an image
obtained by decompressing an image which has been

10 compressed in the TIFF format. That is, this image does
not have any block distortion unique to JPEG. Fig. 21A
shows a standard image (SHIPP) of The Institute of Image
Electronics Engineers of Japan, which has 4,096 x 3,027
(around 12.5 million) pixels. Figs. 21B and 21C

15 respectively show the illustration edit results of the
image shown in Fig. 21A using 3 X 3 and 5 X 5 filters.
For example, as can be seen from Fig. 21C, a monochrome
illustration edit result in which production of
granularity is suppressed is obtained compared to the

20 grainy image shown in Fig. 20C. As in Figs. 20A to 20C,
the image filtered by the 5 X 5 filter shown in Fig. 21C
presents the higher illustration edit effect than the
image filtered using the 3 X 3 filter shown in Fig. Z21B.

As described above, according to the second
25 embodiment, since the user can select an arbitrary edit

mode and can setup the details of the selected mode,



plurality of regions by generating the first image in units of regions. 10
44. The nethod according to claim42, wherein the setting step includes the
step of setting filters in units of regions, and the nodify step iprﬂ@g@a
the step of generating the first and second signals by executing a TiTt

15 process using the filters set in units of regions. 45. The nethod
according to claim44, wherein the setting step includes the step of
setting a filter in correspondence with a size of the region. 96. The

met hod according to claim45, wherein the 20 setting step includes the step
of setting a filter in correspondence with the nunber of lines in the

region. 47, ThendEdod AGEANAINGN 0:6k8LE &dn MhesEIN e i Lher set in the

setting step includes a filter having different |line and colum sizes. - 62

14 JUN 2003 48oad henaetired «aeGoidnigat espbai M A4, ihareLigroBgsset ting step
i ncludes the step of setting coefficients of the filter for each region.

49. The net hopuatitormb g (0 rJeaitied8 i swbgr &nngéher & ifdnl @bchas and
coefficients, a sumtotal of which is positive. 50. The nethod according to
claim49, whetkenlike inldler fiastaepbrdimehti med esit haviexgcatpdsiti ve
coefficient, and all ot her pixels having negative 10 coefficients. 51. The
nmet hod accor dihigh tspetdipndEEssingr een bheréalizedi ncreases absol ute val ues
of coefficients for pixels other than a coefficients of a pixel of interest
as a size of the filNeee tkasnygld e'econd embodiment has exemplified

the edit process especially in the illustration mode of
a plurality of selectable edit modes. However, the
present invention is not limited to such specific edit
10 mode, and when a plurality of edit processes including
simulate illustration process are executed in a
predetermined order, a more effective edit result can be
obtained.
In the above embodiments, the image edit function
15 is provided to the printer driver. Of course, this
function can be implemented when the 0S executes an
application.
Also, in the above description, various kinds of
information and areas required in the simulate
20 illustration process are assured on a predetermined area
on the RAM 19. The areas may be assured upon launching
an application that implements the edit process, or may
be assured when they are needed. According to the latter
method, since an excessive memory area need not be
25 assured, a larger memory area can be assigned to other

processes, thus improving the memory efficiency.
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15 52. The nmethod according to claimb51, wherein the filter has
coefficients other than a coefficient of the pixel of interest, which are
set to be powers of 2. 53. The method according to claim44, wherein the
setting step includes the step of setting a 20 predeterm ned filt&k JHHri@
region having a size not |less than a predeterm ned size. 54. The net hod
according to claim44, wherein the setting step includes the step of
setting the filter on the basis of a user instruction. 25 55. An inmage
processi ng apparatus conprising: input nmeans for inputting a first image; -
63 14 JUN 2003 nodify nmeans for nodifying the first inmage to obtain a

second i nage o [ & a first signal obtained by extracting an edge
of the first iﬁ%%%?lgﬁﬁéééégbnd si gnal obtained by reducing the nunber of

tone 5 levels; and : t pat Ly : i e...56. The
@Hé%lf@%cyﬂ%eglﬂ_ Bﬁsg?gg%%éﬁﬁ%%ntqgg Wit

apparatus according to al m 55, wherein y nmeans obtains the
second i mage By fédteipdy BheJ . irst image using a predetermned filter. 10
57. The apparatus according to claimb55, wherein said output neans prints

out the second i MagRcOOr@in® ey diHeg fMedkUAhdS5Secdie apfialenssaceording to
claim55, wherein the first signal is a signal obtained by extracting an
edge 15 havi ngimpidi skmess eadddnditmgtti onapratéss bid e nmpfl eieatedt foe first

i mge. 59. The apparatus according to claim55, further conprising:

i nstruction i apphoheaimaderby fputteirngga user 20 instruction that selects a
desired one of a plurality of nodify nodes; and i nmage process neans for
executing an image pPeeeess fwren dge gamulase nyl vt saddiony pregess
corresponding to the user instruction, and - 69 14 JUN 2003 wherein the
plurality of mBdiTRLeMRE<L] R FAOTARTPF| 85 YR% i o hddd 1P¥i"gonverting t he
first image into the second jmage by said nodify nmeans. 60. The apparatus
according to BF3PHTBo S \@f5%in the 5 plurality of nodify nodes further

I nclude a gronochrong, el f &l pde hQy GRNYErLi AghlE Jidh Jmpgg 1 nto a
serial printers represented by ink-jet printers and the
like to execute a raster process to save the memory size
used. In this case, since an image is segmented and
processed, one processing unit does not always have data

15 for a plurality of lines, and data for only one line may
be processed in an extreme case. Hence, when an image
undergoes simulate illustration process by means of
filtering, the number of pixels to be filtered other
than the pixel of interest often becomes very small.

20 This means deterioration of the quality of an image
obtained as an edit result.

To solve such problem, the third embodiment will
exemplify an effective simulate illustration process
even for rasterized image data.

25 Since the system arrangement and an outline of

processes by the printer driver in the third embodiment
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nonochrome i mage. 61. The apparatus according to claim®60, wherein when the
user instruction designates both the illustration 10 node and the

nonochr onme ef fect node, said inmage process nmeans executes the illustration
mode for converting the first image into the second image, and thedUN 2003
execut es the nonochrone effect node for converting the second inage into a
nonochrone i nmage. 15 62. The apparatus according to claimb55, further
conprising: segnmentation neans for segnenting the first image into a
plurality of regions; and setting neans for setting processing contents of
20 each of the segnented regions, and wherein said nodify neans nodifies
the first 1mageel fnuflie ofs NGQRSH0nO0BhARNGL ey SREONG J HRGes; B3 The
apparatus according to claim 62, whereln sald segnmentation nmeans obtains a
plurality of ERELQDReRY, %20 Hananald R@skheptisstchd®asE it unpks of regions.

- 65 14 JUN 2D03 64. An inage processing system which connects an i nmge
processi ng appaiatég. for generating a second i nage on the basis of a first

i mge, and an i mage out put apparatus for outputting the second inage, 5
sai d i mage presessiage apparaiias ibavipkgecapdi fy nmeans for nodifying the first
imge to obtain the second i mage on the basis of a first signal obtained by
extracting an edge oh the fhist ammgEmeandaa setbndogifnaerdbigaikned, by
reduci ng the nunber of tone levels. 10 65. The system according to claim
64, wherein sand Ropliyesreahsrolstrdioisat hémsge omstingretge i ltelct eri ng t he
first inmage using a predetermned filter. 66. The system according to claim
65, wherein s8faCHbEPH yiheds fxsturebodirpet enthe i ¢ticrinslodesges in 15
units of regions of the first inmage. 67. The system according to claim 64,

wherein sai d FABgB® ot pthY dPHicHtES ii8ta prARET HBiSTHAMY ng*But the
second | 1mge Shafe! Sl g Tekum ShiaThe SyeLemacesr dungot ol al m o4
10 computation volume, RGB data are decomposed into
luminance and color difference signals, only the
luminance signal is filtered, and the color difference
signals are multiplied by a given constant in
correspondence with desired brightness.
15 Luminance (Y)/chromaticity (Cl, C2) conversion are
done by:
Y = 0.30R + 0.59G + 0.11B)

Cl

Il
o
|
<

C2 =B - Y
20 Note that the luminance and chromaticity conversion
equations are not limited to the above ones, but may use
various other equations.
In the third embodiment, the luminance signal Y
undergoes, e.g., a simulate illustration process using
25 the filter 40 shown in Fig. 5. Note that the coefficient

(weight) of the pixel of interest can be set at "26" if
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first image to said i nage processing apparatus. 69. The system according to
claim68, wherein said inmage input apparatus is a digital canera for
generating an i mage signal by sensing an object inmge. - 66 14 JUN 2003
70. The systemaccording to claim68, wherein said i mage i nput apigadld 2083 i s
a scanner for generating an image signal by optically scanning a photo. 71.
The system according to claim64, wherein said 5 i nage processi ng apparat us
further has: instruction input nmeans for inputting a user instruction that
selects a desired one of a plurality of nodify nodes; and imge process
means for executing an inmage process 10 for image data using the nodify
node correspondi.ng tQq. i r I n u i nodi fy
nodes i ncl udeggﬁ ?Fﬁgé{“?gt #ﬁ%&%}g‘% f%{l(r:ftflcl%rq\%]r%t ?%Qg%géf{%%&%anr%e into the
second i mage .Sl it ns. 7 T t C i Laim 71,
wherein the ppﬁ%gﬁrgﬁggé'dgg?fyrﬁ%%%égggr?ﬁgéyiﬁggagéggagkﬂgéEﬁbﬁ%@Effect
nmode for converti Rgchiecki £SErf IO d NP2 BRAOSHI 0N #1PAS, andiwhen the
user instruction designates both the 20 illustration node and the
nmonochrone ef becthaDdehesahand MBge PrR0ess vappadai Ksimxee L d e
illustration node for converting the first image into the second i mage, and
t hen execus es oblteinedpchheneoef f actends fthe poxwerédt nintdweseenind | mage
into a nonochrone i mage. 25 73. Storage nedium storing a program code of an
i mge be set at "25"; if a relatively bright image is to be

obtained, the coefficient (weight) of the pixel of

interest can be set at "27", "28",.... When exposure is

inappropriate, the original image may be corrected by
10 the image correction processing unit 120.

In this case, the user selects a desired
brightness level using a user interface shown in, e.g.,
Fig. 19B, and the coefficient of the pixel of interest
is set in accordance with the selected brightness level.

15 For example, when the user wants to set a standard
brightness level, the luminance signal Y is filtered
using the filter 40 to obtain Y', and the color
difference signals Cl and C2 are edited by calculating:

Cl' = K x Cl

20 cz2’ K x C2

where K is a constant corresponding to the brightness
level designated by the user. For example, when the
standard brightness level is set, K = 2; when a brighter

mode is selected, K = 3, 4,... may be set. K is not

25 limited to an integer.
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process, said program code including at |east: - 67 14 JUN Z003 a code
of the nodify step of nodifying a first inage to obtain a second i mage on
the basis of a first signal obtained by extracting an edge of thefjNsfi3
i mge, and a second signal obtained by reducing the nunber of 5 tone

| evel s. 74. Storage nediumstoring a programinplenenting the nethod
according to any one of clains 1 to 54. 75. Recording nmedi umon which the
second i mage nodified by the i mage processing nmethod according to any 10
one of clainms 1 to 54 is fornmed. 76. Recordi ng nedium on which an i mge

t hat has undergone processes for enphasi zing an edge, reducing the nunber

of tone |evels, and,nc Si Jghtness _is-forned. - 68
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1098 () - ; rinterest, if an output with a standard brightness level
is required, a filter having a sum total of coefficients
10 = "2" can be generated complying with a rule that the
sum total of filter coefficients is positive, and can be
used in filtering for the region 702. Reference numeral
703 denotes an example of such special filter.
In any case, when an image is batch-processed, a
15 filter process can be done based on three or more lines
or columns of pixels. In addition, since a special
filter process is done for only image end portions, the
filter process, i.e., the simulate illustration process
can be completed hardly forming any visually unnatural
20 regions. It is empirically known that hardly any
visually unnatural region is formed as a result of a
filéer process for three or more lines or columns of
effective pixels.
On the other hand, when image data is rasterized

25 like in the printer driver, image data for a plurality

of lines (e.g., three lines or more) are not always
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'EFRbC units, image quality differences become conspicuous at

5 the boundary lines of regions.

In an extreme case, for example, when an image is
obliguely set, as shown in Fig. 16A, the image is
segmented into regions, as shown in Fig. 16B. In this
case, a region B0l that can assure a rectangular region

10 can undergo a normal filter process for a plurality of
lines, but a non-rectangular region 802 must undergo a
filter process in units of lines in the worst case.
Consequently, processing result differences become
noticeable in units of regions. Such problem is

15 similarly posed when an image is deformed into a special
shape, e.g., a heart shape.

Since the principle of the simulate illustration
process in the present invention is to emphasize the
difference between the pixel of interest and its

20 neighboring pixels, a portion having an abrupt change
between pixels, i.e., an edge portion is emphasized.
That is, since the essence of the present invention is
to more emphasize the difference the pixel of interest
and its surrounding pixels, the aforementioned

25 shortcomings can be eliminated by adjusting the
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5 third embodiment.

Image data for one or a plurality of lines, which
has been segmented into a given processing unit by
rasterization, is input (S131). A filter is set in
correspondence with the number of lines of that image

10 data as the processing unit.

It is checked if the number of lines that form the
data to be processed allows a normal filter process
(S132). If the normal filter process cannot be done, the
flow advances to step S134 to set a special filter. For

15 example, when the data to be processed consists of one
line (or one column), a speécial filter shown in Fig. 18A
is used; when the data to be processed consists of two
lines (or two columns), a special filter shown in
Fig. 18B is used. A coefficient P of the pixel of

20 interest in each of the special filters shown in
Figs. 18A and 18B can be set in correspondence with the
brightness of an image that the user desires as an edit
result. That is, when standard brightness is required,

the filter is set so that the sum total of the

25 coefficients is "2". Even when the image data to be
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one row of them, such filter can be used.

On the other hand, if the number of lines that
form the image data to be processed allows the normal

5 filter process, a normal filter (5 X 5 filter in this
embodiment) is set in step S133.

In step S135, the data to be processed is filtered
on the basis of the filter set in step S133 or S$134,
thus implementing simulate illustration process in the

10 third embodiment. The processes in steps S131 to S135
are repeated until it is determined in step S136 that
the simulate illustration process is complete for all
the lines of image data.

Note that the special filters in the third

15 embodiment are not limited to the examples shown in
Figs. 18A and 18B, but may have any other p X g sizes (p
and g are integers equal to or larger than 1).

As can be seen from Figs. 18A and 18B, surrounding
pixels other than the pixel of interest are set to have

20 larger coefficients with decreasing special filter size.
The coefficient of the pixel of interest is determined
based on those coefficients of the surrounding pixels.

Note that the coefficients of the surrounding
pixel in the special filter are preferably set to be the

25 powers of 2. In this manner, shift operations are
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allowed, thus expecting a light arithmetic load and a
short processing time.

Note that the number of "effective pixels" may
become short even for image data having a number of

5 lines that allow the normal filter process. In such case,
by similarly applying the aforementioned principle, any
problems on the boundary lines of segmented regions can
be avoided.

As larger coefficients are set, features (edges)

10 stand out more accordingly. However, since an optimal
degree of emphasis depends on balance with a filter used
in the normal process, weights are preferably finally
adjusted with reference to the output result. For
example, the coefficients are preferably changed in

15 correspondence with the number of effective pixels and
their distances from the pixel of interest.

As described above, according to the third
embodiment, when the filter coefficients are adjusted in
correspondence with the number of lines that can be

20 processed at the same time even for image data to be
rasterized, a natural, continuous image processing
result at boundaries of processing regions can be
obtained. Hence, even when an image is placed obliquely,
or is deformed into an arbitrary shape, it can undergo

25 appropriate simulate illustration process.
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luminance/color difference information, filtering only
the luminance information, and multiplying color
5 difference components by a constant on the basis of the
required brightness. O0Of course, RGB information itself
or image data in other formats may be filtered.
For example, original image data having a format
other than the RGB format may be tentatively converted
10 into the RGB format, and the individual color components
may undergo the simulate illustration process of this
embodiment, or the original image data itself may
undergo a filter process according to its data format.
For example, when original image data has the YMC format,
15 the signs of all filter coefficients used in the third
embodiment may be inverted.
Furthermore, the third embodiment can be applied
to original image data having the YHS format, L*a*b*
format, and the like. That is, in such formats, since a
20 luminance component can be easily extracted from an
original image, only the luminance component can undergo
the filter process, thus reducing the computation volume
compared to filter processes in units of components of
the RGB format. Especially, this effect becomes higher
25 with increasing filter size.

<Fourth Embodiment>
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The fourth embodiment of the present invention
will be described below. Since the system arrangement in
the fourth embodiment is the same as that in the first
embodiment, a detailed description thereof will be

5 omitted.

Contrary to the need for higher-definition color
image processes that pursue reality of photo images, the
need for a monochrome edit process represented by a
sepia tone process is still high. The monochrome edit

10 process itself has prevailed. When an image that has
undergone simulate illustration process by the filter
process described in the first to third embodiments
further undergoes monochrome edit, a unique image like a
sketch by means of monochrome crayon can be provided.

15 In the fourth embodiment, the user can set an
arbitrary hue upon designating the monochrome edit, and
when the user also designates simulate illustration
process, the simulate illustration process is done prior
to the monochrome edit.

20 For example, the user sets desired image processes
using a user interface (to be abbreviated as a UI
hereinafter) shown in Figs. 19A to 19C, and can preview
the processing result.

Fig. 19A shows a default window of the image

25 process setup UI. After the user checks a check box of

"Simulate illustration", as shown in Fig. 19B, he or she
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can adjust a "Contrast" adjustment lever for setting
contrast (brightness). In accordance with the adjusted
position of this lever, a preview image that has
undergone simulate illustration process is displayed.

5 Fig. 19C shows an UI example set with "Monochrome
Effects"™, i.e., the monochrome edit, after the "Simulate
illustration" process shown in Fig. 19B. In the fourth
embodiment, upon setting the monochrome edit, the user
can select a hue such as sepia or the like which is

10 popularly used, and can also designate an arbitrary hue
other than popular ones from the entire hue range using
a color bar. Of course, by selecting only "Monochrome
Effects", the monochrome edit using achromatic color can
be done. According to Fig. 19C, yellowish green is set

15 as user designated color, and a preview image after the
monochrome edit using that designated color is displayed.

When the user is satisfied with the preview image

on the UI, he or she selects an "OK" button to close the
detail setup window of the image process, and the setup

20 contents are held in a RAM (not shown) or the like in a
printer driver. 1In this manner, upon executing the image
process, an image that has undergone the edit process
the user desires can be obtained on the basis of the

- held setup contents.
25 As has been explained in the third embodiment,

when the simulate illustration process is done in units
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of luminance/color difference signals, the color
difference signals are set in an arbitrary hue, thus
allowing easy and quick monochrome edit. For example,
when an original image shown in Fig. 20A undergoes the

5 simulate illustration process and the monochrome edit
process using sepia, a unique image shown in Fig. 20D
can be ocbtained.

As described above, according to the fourth
embodiment, since photo image data can undergo the

10 monochrome edit process using an arbitrary hue in
addition to the simulate illustration process, even the
user who has poor knowledge about 1image processes can
easily obtain an image that has undergone desired
processes including many patterns, unique image process

15 effects, and the 1like.

Hence, a photo image can undergo an edit process
in higher degree of freedom, and an image with higher
originality can be easily created.

In the fourth embodiment, a single image undergoes

20 the simulate illustration and monochrome edit processes
as setups of the image processes. Of course, other image
processes may be simultaneocusly executed. For example,
by setting the roughness of the edited image using the
UI, arbitrary resolution conversion can be achieved.

25 <Other Embodiments>

Note that the present invention may be applied to
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(e.g., a host computer, an interface device, a reader, a
printer, and the like), or an apparatus consisting of a
single egquipment {(e.g., a copying machine, a facsimile

5 apparatus, or the like).
The objects of the present invention are also
achieved by supplying a storage medium, which records a
program code of a software program that can implement
the functions of the above-mentioned embodiments to the
10 system or apparatus, and reading out and executing the
program code stored in the storage medium by a computer
(or a CPU or MPU) of the system or apparatus.
In this case, the program code itself read out
from the storage medium implements the functions of the
15 above-mentioned embodiments, and the storage medium
which stores the program code constitutes the present
invention.
As the storage medium for supplying the program
code, for example, a floppy disk, hard disk, optical
20 disk, magneto-optical disk, CD-ROM, CD-R, magnetic tape,
nonvolatile memory card, ROM, and the like may be used.
The functions of the above-mentioned embodiments
may be implemented not only by executing the readout
program code by the computer but also by some or all of
25 actual processing operations executed by an OS

(operating system) running on the computer on the basis
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of an instruction of the program code.

The present invention includes a product, e.g., a
printout, obtained by the image processing method of the
present invention.

5 Furthermore, the present invention also includes a
case where, after the program codes read from the
storage medium are written in a function expansion card
which 1is inserted into the computer or in a memory
provided in a function expansion unit which is connected

10 to the computer, CPU or the 1like contained in the
function expansion card or unit performs a part or
entire process in accordance with designations of the
program codes and realizes functions of the above
embodiments.

15 In a case where the present invention is applied
to the aforesaid storage medium, the storage medium
stores program codes corresponding to the flowcharts
(Figs.3, 4, 8, 9, 13, 14 and 17) described in the
embodiments.

20 In addition to JPEG used in the present invention,
various other methods (for example, a method called
scale index coding) can be used as block coding.

As many apparently widely different embodiments of
the present invention can be made without departing from

25 the spirit and scope thereof, it is to be understood

that the invention is not limited to the specific
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WHAT IS CLAIMED IS:
1. An image processing method comprising:

the modify step of modifying a first image to
obtain a second image on the basis of a first signal

5 obtained by extracting an edge of the first image, and a

second signal obtained by reducing the number of tone
levels.
2. The method according to claim 1, wherein the
second signal is a signal processed by decreasing the

10 number of tone levels of the first image and increasing
brightness.

3. The method according to claim 1, wherein the
modify step includes the step of simultaneously
generating the first and second signals as the second

15 image.

4, The method according to claim 3, wherein the
modify step includes the step of generating the first
and second signals by filtering the first image using a
predetermined filter.

20 5. The method according to claim 4, wherein the
predetermined filter has coefficients, a sum total of
which is positive.

6. The method according to claim 5, wherein the
predetermined filter has coefficients, a sum total of

25 which is 2.
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7. The method according to claim 5, wherein the
predetermined filter has a pixel of interest having a
positive coefficient, and all other pixels having
negative coefficients.

5 8. The method according to claim 4, wherein the
predetermined filter is a 5 pixel X 5 pixel filter.
S. The method according to claim 8, wherein the
predetermined filter has a pixel of interest having a
coefficient = 26, and all other pixels having

10 coefficients = -1.

10. The method according to claim 4, wherein the
predetermined filter is a 3 pixel X 3 pixel filter.
11. The method according to claim 4, wherein the
predetermined filter is defined by that some of

15 coefficients of the predetermined filter, for pixels
other than a coefficient of a pixel of interest are “0”.
12. The method according to claim 4, wherein the
modify step includes the step of setting the filter on
the basis of brightness of the first image.

20 13. The method according to claim 12, wherein the
modify step includes the step of setting a larger sum
total of coefficients in the filter as the first image
is darker.

14. The method according to claim 13, further

25 comprising the luminance distribution calculation step
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of calculating a luminance distribution of the first
image, and
wherein the modify step includes the step of

detecting brightness of the first image on the basis of
5 the luminance distribution.

15. The method according to claim 14, wherein the

modify step includes the step of detecting brightness of

the first image on the basis of an average luminance of

the first image.

10 1le. The method according to claim 14, wherein the
luminance distribution calculation step includes the
step of generating a luminance histogram of the first
image.

17. The method according to claim 16, wherein the

15 modify step includes the step of detecting brightness of
the first image on the basis of a median of the
luminance histogram.

18. The method according to claim 16, wherein the
modify step includes the step of detecting brightness of

20 the first image on the basis of a maximum frequency
value of the luminance histogram.

19. The method according to claim 14, further
comprising the correction step of correcting the first

image on the basis of the luminance distribution, and
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wherein the modify step includes the step of
setting the filter on the basis of a correction
condition generated in the correction step.
20. The method according to claim 4, wherein the
modify step includes the step of modifying the first
image in units of blocks each consisting of a
predetermined number of lines, and controlling a size of
the filter in accordance with an object line position
for modifying in the block.
21. The method according to claim 1, wherein the first
image is a photo image.
22. The method according to claim 21, further
comprising the decoding step of decoding the first image
if the first image is block-encoded.
23. The method according to claim 22, wherein the
modify step includes the step of modifying the first
image decoded in the decoding step to obtain the second
image after the first image is smoothed.
24. The method according to claim 21, wherein the
modify step includes the step of tentatively
block~encoding and decoding the first image when the
first image is not a block-encoded image, and then
modifying the first image to obtain the second image.
25. The method according to claim 1, further
comprising the output step of outputting the second

image onto a recording medium.
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signal is a signal obtained by extracting an edge having
a thickness according to an attribute of the entire
first image.

5 27. The method according to claim 26, wherein the
attribute of the entire first image is an image size.
28. The method according to claim 26, wherein the
attribute of the entire first image is an image
resolution.

10  269. The method according to claim 26, wherein the
attribute of the entire first image is manually set.
30. The method according to claim 1, further
comprising:

the instruction input step of inputting a user

15 instruction that selects a desired one of a plurality of

modify modes; and
the image process step of executing an image

process for image data using the modify mode
corresponding to the user instruction, and

20 wherein the plurality of modify modes include an
illustration mode for converting the first image into
the second image in the modify step.
31. The method according to claim 30, wherein the
instruction input step includes the step of selecting

25 the first image from a plurality of images, selecting

the illustration mode as the modify mode for the first
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image, and setting detailed modify contents in the
illustration mode.

32. The method according to claim 31, wherein the
modify step includes the step of setting a filter on the
basis of the detailed setup contents in the instruction
input step, and generating the first and second signals
by a filter process using the filter.

33. The method according to claim 32, wherein the
detailed setup contents include setups of brightness of
the modified image.

34. The method according to claim 33, wherein the
modify step includes the step of setting a larger sum
total of coefficients in the filter as brightness of the
modified image set based on the detailed setup contents
is higher.

35. The method according to claim 31, wherein the
detailed setup contents include setups as to whether or
not the modified image is grained.

36. The method according to claim 35, wherein when the
detailed setup contents are set with grainy conversion
of the modified image, the first image is controlled to
have block distortion.

37. The method according to claim 36, wherein when the
detailed setup contents are set with grainy conversion
of the modified image, the first image is controlled to

be a JPEG-encoded image.
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effect mode for converting the first image into a
monochrome image.
5 39. The method according to claim 38, wherein the
image process step includes the step of executing the
illustration mode for converting the first image into
the second image and then executing the monochrome
effect mode for converting the second image into a
10 monochrome image when the user instruction designates
both the illustration mode and the monochrome effect
mode.
40. The method according to claim 39, wherein the
illustration mode includes the step of converting
15 luminance and color difference signals of the first
image, and
the monochrome effect mode includes the step of
converting the color difference signals of the second
image.
20 41, The method according to claim 38, wherein the

instruction input step allows to set a hue in the

monochrome effect mode.

42. The method according to claim 1, further
comprising:
25 the segmentation step of segmenting the first

image into a plurality of regions; and

_61_



10T 10T 10T=&109%47&
110967& () -, 10967& ()
1&&109%T&' () - $109T&

191109%9&' () -9010%& () -

. 1090& () - &@ 109T&
109& () - 9Z10907& () -

()-17910907& ()-&5 109%9& ()-)edEbC !L!t

3L 1099& ()-1109F& ()-" 1090& ()-&10%F& ()-K ZdEbC !L!t

()-y 10907& ()-s109a& ()-" 10947& () - 109& ()-VdEtn?JUI LIt

()-& *MLOYT& ()-" (1099& ()-+Y abcp5b@ !L!t!pL
10T 10T 10T=10947& ()- 710%& () - 95@0%& () - 5[ XV7b@

10967<& ()- ! ( 109& ()- !pf!109& ()- !kf!10%L& ()- 1096 T& () - ! $g

10%: x: & ()-|1; !'!

aR ! 10%& ()- @&Y10%& ()- 10T 10T

the setting step of setting processing contents of

each of the segmented regions, and

modify
5 the se

43.

wherein the modify step includes the step of
ing the first image in units of regions to obtain
cond image.

The method according to claim 42, wherein the

segmentation step includes the step of obtaining a

plural
units

10 44.

ity of regions by generating the first image in
of regions.

The method according to claim 42, wherein the

setting step includes the step of setting filters in

units of regions, and

the fi

the modify step includes the step of generating

rst and second signals by executing a filter

15 process using the filters set in units of regions.

45.

The method according to claim 44, wherein the

setting step includes the step of setting a filter in

correspondence with a size of the region.

46.

The method according to claim 45, wherein the

N 2003

20

setting step includes the step of setting a filter in
correspondence with the number of lines in the region.
47. The method according to claim 44, wherein the
filter set in the setting step includes a filter having

different line and column sizes.
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48. The method according to claim 44, wherein the
setting step includes the step of setting coefficients
of the filter for each region.
49. The method according to claim 48, wherein the

5 filter has coefficients, a sum total of which is
positive.
50. The method according to claim 49, wherein the
filter has a pixel of interest having a positive
coefficient, and all other pixels having negative

10 coefficients.

51. The method according to claim 50, wherein the
filter increases absolute values of coefficients for
pixels other than a coefficients of a pixel of interest
as a size of the filter is smaller.

15  52. The method according to claim 51, wherein the
filter has coefficients other than a coefficient of the
pixel of interest, which are set to be powers of 2.

53. The method according to claim 44, wherein the
setting step includes the step of setting a

20 predetermined filter for a region having a size not less
than a predetermined size.

54. The method according to claim 44, wherein the
setting step includes the step of setting the filter on
the basis of a user instruction.

25 55, An image processing apparatus comprising:

input means for inputting a first image;
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modify means for modifying the first image to
obtain a second image on the basis of a first signal
obtained by extracting an edge of the first image, and a
second signal obtained by reducing the number of tone
levels; and

output means for outputting the second image.
56. The apparatus according to claim 55, wherein said
modify means obtains the second image by filtering the
first image using a predetermined filter.
57. The apparatus according to claim 55, wherein said
output means prints out the second image on a recording
medium.
58. The apparatus according to claim 55, wherein the
first signal is a signal obtained by extracting an edge
having a thickness according to an attribute of the
entire first image.
59. The apparatus according to claim 55, further
comprising:

instruction input means for inputting a user
instruction that selects a desired one of a plurality of
modify modes; and

image process means for executing an image process
for image data using the modify mode corresponding to

the user instruction, and
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effect mode for converting the first image into a
monochrome image.
6l. The apparatus according to claim 60, wherein when
the user instruction designates both the illustration
10 mode and the monochrome effect mode, said image process
means executes the illustration mode for converting the
first image into the second image, and then executes the
monochrome effect mode for converting the second image
into a monochrome image.
15 62. The apparatus according to claim 55, further
comprising:
segmentation means for segmenting the first image
into a plurality of regions; and
setting means for setting processing contents of
20 each of the segmented regions, and
wherein said modify means modifies the first image
in units of regions to obtain the second image.
63. The apparatus according to claim 62, wherein said
segmentation means obtains a plurality of regions by

25 generating the first image in units of regions.
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extracting an edge of the first image, and a second
signal obtained by reducing the number of tone levels.
10 65. The system according to claim 64, wherein said
modify means obtains the second image by filtering the
first image using a predetermined filter.
66. The system according to claim 65, wherein said
modify means executes different filter processes in
15 units of regions of the first image.
67. The system according to claim 64, wherein said
image output apparatus is a printer for printing out the
second image on a recording medium.
68. The system according to claim 64, further
20 connecting an image input apparatus for inputting the
first image to said image processing apparatus.
69. The system according to claim 68, wherein said
image input apparatus is a digital camera for generating

an image signal by sensing an object image.
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image process means for executing an image process
10 for image data using the modify mode corresponding to
the user instruction, and
the plurality of modify modes include an
illustration mode for converting the first image into
the second image by said edit means.
15 72. The system according to claim 71, wherein the
plurality of modify modes further include a monochrome
effect mode for converting the first image into a
monochrome image, and
when the user instruction designates both the
20 illustration mode and the monochrome effect mode, said
image process apparatus executes the illustration mode
for converting the first image into the second image,
and then executes the monochrome effect mode for
converting the second image into a monochrome image.

25 73. Storage medium storing a program code of an image

process, said program code including at least:
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75. Recording medium on which the second image

modified by the image processing method according to any
10 one of claims 1 to 54 is formed.

76. Recording medium on which an image that has

undergone processes for emphasizing an edge, reducing

the number of tone levels, and increasing brightness is

formed.
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