;e3e$$@Z6T g DESCRIPTION Inage Information Transm ssion Method, and

+ I mage I nformation Processing Apparatus Technical Field The present

- invention relates to an i mage i nformation processi ng nmet hod and appar at us.
This application clains the priority of the Japanese Paten i cati on No.
2001 350523 filed on Novenber 15, 2001, the entirety of ﬂfﬂ@mﬁﬂwmmmw

i ncorporated by reference herein. Background Art In a syst

processes from production of image data up to display and out putisef the

i mage data as visual information (will be referred to as "col or
reproduction systeni hereunder) ,~sSi resenting a colo ion
are processed. Except for a syst%ﬁiggﬁﬁt)m@ﬁ)ype conpl et ed mﬂm[m mjus,
the color reproduction systemis divided in a plurality of dispegged
processes. Therefore, for final color and gradation reproduction in a

desired state, int erf@?{%ﬂ%ﬁﬁ&iéﬁ?ﬂq{s@ﬁiﬁﬁ%&h%eﬁﬁ?s should interpret a

si gnal expression by neasur e. i S account, coding and handl i ng
of various signals are j Jeb&si @ﬂ%rﬂ- #Au@nd industry.
Especi al 'y, the col or é%% e@g‘gjﬁ?’é’?ﬁ ons gge efined in CIE 1931
(standard colorinetric system by the CE (International Conm ssion on
[1lum nation), which defines the color matching functions for t'he standard
observr?&tq.mi A'piflgs col or -2 spaces and their coding, prem sed on

nme

col ori ric nunerical standards, have al so been standardi zed on the basis

of the C El‘ﬁ@?ﬂeseﬁ GRahtibh AdlEMHs I8 aarnagednirngition proesssing arteodisndi | | | ead
to a color matching by which color can colorinetrically be reproduced, but
all ki afuscol or cannot be reproduced accurately dependi ng upon the
characteristic of input and output devices used and |limtation of coding.
On this acThisripplichtibmsladimsnhepopisedf the IapenesecBatent Applieatien Non t echni que
such as the color gamut conpression for mapping a colaor, not re duci bl e
by a c200B350623 filed daWaeeember 15,2001 the ensirety ofnwhishda mfiprﬁof?ég‘i)gyganut of
the original color, and adjusting the color included in the col or ganut

cor r espefartingglhgreino t hereby match the reproduced color in appearance with
the original one and correct it for reproduction of a col or appearing nore
si i | aBackgtaw@doAttgi nal one. For exanple, a color included in the sRGB

i et olh SHEBHAEI R %ga?req%'s%st fiB g FGs Shfifides ?9@?@?@?@3@?
' ' T , :
St andaput Ot he Thags il s Syl SRHARGR (ARRRERAEUAFole @ de Tacto

(JEI DA-.49- 2- P %nge : ! idre standard

for di Q?Rrgaué?&?%ysg%?rle?%g?@q&ﬁgy ef1 ned tghrﬁg?oc?gmit %%gfmégtﬁ ghid; col or

I nc| “dﬁfoéégséche E%@ﬁ&@ stERVEI @S typenternplbrdsiRGhesappacatiis, the coborappl i ed
y to the ga ?,

pri mar characteristi ¢ and col or ganut of an ordinary

per songbneAiBYb R ysieRidividedany plotabity ofidispersedeproteBesol Thexgdions; fahoul d
not be g%nerat ed as far as possible for rending an i mage for display on the

moni t offinalNesIvRand, gradatioregprodudtiorent Dyesiredi Yateainterfaces afatbthe dispRssebes a
process of image rendering before storage in YCC (brightness and
chr omatpretdsyessepaladinterprepasignal aXpugssion dYescOMMOICBGBYPE- oOrdidr ganut s
not -3 .

account, coding and handling of various signals are standardized by the academia and

industry. Especially, the color space specifications are defined in CIE 1931 (standard
colorimetric system) by the CIE (International Commission on Ilumination), which

defines the color matching functions for the standard observers. ~Various color



applied to this imge processing, and a col or out of the sRG col or ganut
«(YCC) devel ops in the inmage producing process. On the other hand, the col or
« gamut adopted in color printer of various types is different fromthe sRGB
col or gamut of the conputer's nonitor. Cenerally, the color ganmut applied
to the color printer is larger in a darker area but smaller in a brighter
area than that applied to the conputep'.s nmonitor. Therefore, an inmage
shoul d be rendered for print-out by a color printer with consideration
given to a color ganut of the color printer output. In such an application

f di gital il i d I
out putSpaees pdiinedn cARE Sregiled PR SRR AR Ghedtal Al FREE L ¥ER fen
by o° et ed e BeSR afiie RIECIYR N S°ViTtum scene je. O Primted out
by a _ : . virtu S i's _ _
e dat StzasRnsuib SRR EPide M HESHR L AALIGR 1 lof fatdifitg byev! oo

noge Sl | > f | f
ol or @hiehlhe e FORercally Be 3R Buced HRAN JGAACSS ORiRMEROt BED I LS ©
opace bt eI deBEAAfE L HERAARAR Sl o e M age
dat a agldstec; acF]Bthf c%aﬁ%;ggatmﬁracasw i BeRntpiSpbe¥deradad ocvlepni tor

di splay 1Ts encode for re ng, in an RGB space dependi ng upon a displ ay

devi CergipeuctibEchhiqué Q0ER &S HRNcdlbr phtut EBapresion for mMBpsinghecaios ool t he
col or ganut and gradation characteristics in another display device such as
a digi feyro&ﬁdislérbai £et@4in ditpiisdelité,isul sintifaroeporddoheledin aréggongamut of
representation fromthe data once encoded. In the above circunstances,
there gfecoriginhlcdlet,mmdsddinstinglihearbler muludedsinathe adoregamyt coreespondingly,
human- percepti bl e range of vision and ranges of representation by -4

vari ous thepeby matahuthpueprbeluiced soloy imappeatiange with themrigiaak eng andepsectganut
and bit depth while maintaining the easiness of handling signals encoded by
the starfdareprodwitian ofngplorappeating morg sypilar ta Hig aigipa nt defined by

be  r ecor deHopgamplés & cALPT 1RGIUCRA 16 fluf SR OB SPAse ATA HOdBAFLs BT 1 o
Cechn! §ubge FoRPLuEEhlp B BSsARtay dimilp AL st Riie, o ple it BatbBuEd, o, O™
Cout pubirpyh a pepbeLhemihier HPBIPES T v B RRGE ShARE % RRn preyalent o
bt °t he 35 A aRo B30, BF LRfheltolRT 2o, MDEENESIILOCIET 1 2oacke
proc e%j}i}%&?&d@q 9@@? a8 F%Haé}“ﬁ’lafl? mAHIfRsutéE @s @hé fhage fiteganddidefopr esent

i nvent I'on has "anot'h ct to provide an image signal processing nethod

and appgyial 4l GaRakd at Bf démidaseetbmtingye dmgén colo idaded th dwl SRGBy
maki ng tthe nost of the standard col or space having a col or gamut thereof
expandggacel NeHowesE iricB \BOsRGB bpscesit itd beapplibe privyrélyt totthe jgavumale an

i mge signal processing nmethod and apparatus, capable of an appropriate

i mage chagetdrivticwindrealor garnptiof e ordiarnpersonaraaopyier’p ssenitTeakeMAT The
present invention has yet another object to provide an inage signal

pr ocessungf thet $RGBacnlongpmns slveyld ows Risl generatest ay fafi aspassible & rendigaryat a
correction efficiently. The present invention has still yet. another object
to provindge for displsey el theanopiesesy pﬁga%tww%w&dd%%% dig éﬁﬁe of
maki ng an appropriate output only by -5 selecting d st ,suitable for
an app&antens Undergaged Precess quwgaﬁ@l%mmgqb@ﬁa%at%% ﬁ%gﬂ&%@pe% t hout
having to newy adjust the data, .in case therg,is stored a.plurality of

i mage d@adLshremadeiby separatipy sPase)dn IRy e3€S of %WfCPQF%P&&t%g%ga%B{cl&&#ng to
the present invention, imges rendered for various output devices are
stored sinultaneously in a scene-~efei-red space, and rendered at each

out put device. Further, the present invention will be nore effective by
bui l ding a systemincorporating the conventional techniques and taking in
consideration the following: Wth image data prepared in an appropriate
format and col or space and a specific recordi ng nmedi um havi ng the i nmage
data stored therein, the user will be able to obtain a desirable result of
col or reproduction by designating an appropriate adjustnment in handling the
i mage data and recording nediumin a range in which he can know the state
of the image data. Heretofore, inmage data encoded in a specific format and
color space is limted in state and application in nost cases. In sone of
such cases, a desirable color representation can result from an adj ust nent
made by a correction nodule for the image input/output device and

Y g, . o o o o S




Col or and gradation of an inmage can be corrected in nore than one manner.
«Cenerally, the correction is done based on any of the follow ng

+ information: Content-expressed objects: Person, scenery, really existent
obj ect, abstract object, etc. Content preparing environnents:

El ect rophot ogr aphy, three-di mensi onal conputer graphic (CGQ,

two- di nensional illustration, etc. Cadjng characteristics: Representable
col or ganut, gradation curve, bit depth, etc. Input device characteristics:
Noi se, dynami c range, spectral responsivity, light source, etc. Qut put

EEY'ZEE gﬁﬂ?{ r?{i @fyi %?i{%?ﬁ%ggéfggﬁrﬁf ; 'Bglgﬁﬁk‘? Eiﬁfé%i?(’r}lﬁ&?gﬁkéﬁﬁﬂf & ge(@,st ent’

i n{‘ or nHEYLIAPS ihthe e %rPgBﬁi“gﬁ%&g{% E ?@Eﬂaer 561't(l:1{=. re?frng(%’itfé% icgs)nﬁoé%c essary as
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corr ec‘nf g %a&& r04 bgféiag{lgxﬁ'ﬁ%ﬁﬂgﬁﬁi- afdd ﬂhrﬁntﬁﬁataapifﬂftl% thé ebinpatertsandar di zed

by I CC ernatron . sortium o as on to be specially defined

|0 the SRRk | e ore o AL ba Seddied Rt out tpacelor/iitat withi on

of outp appl i'cati1on, ch 1mage data is to be corrected in color and

gr adat iCBHsidEFh‘?iHnd%inEnjtb'ﬁ%@oﬁgﬁn@@@p&éﬁﬁlmmﬁteﬁdhw.i nin smchude itsel f. For

correcting 1mage data in color and gradation on the basis of information

such ag ?lié&%r@ﬂf a @X?tﬁ%i@ﬂc:ﬁhérﬁp tin tncreasetdanimiperepfaditferens typesoefauriputssone
i mge fg mat s have al ready been standardi zed, including an inage fornat

that cayilldisorietistegradationtinadme dreacaf the qolber garkuat ifiaa ipgsaendereder ef or e,
such i mage data should preferably be corrected in co| or andﬂgeradati on on

t he basiusputfby heeitaimgtevics inedisplayed or printashewdres dsvice A ANOHITI¥RS s f or
correction in color and gradatjon of jnmage dq%&a can be determ n§1cri based on
the speci fiAdaoivdrenod virtialiseergeisdhres-disaghsion rﬁ‘PPBQSCPWéﬁéY HIORUE , eady
encoded have al so been adjusted in aome V\B.¥ T st% of tQﬁ i e data
shoul d graphice asing nainpu deyices HBAgH A 131 8F ?FPE%{ OhEsiiderngitg avaie s g
been adjusted and for whaj..opject the j ust nenty h d so, when
i mage duPROHN {4 PthélS@ﬁLllﬁE{l sty qutﬂhgg%nef.Orlqrﬁgnggﬁébscgﬁﬁgxéﬁ, it will
possi bl e upcl.ear et her sugch I L the data
refers %B‘ﬁtﬁﬂgg‘gof %@hgg?clgﬁ}qq ?cﬁgStg‘feé&ylérfAd? o%bg%%éém@égﬁln% nng{t% e nost of

i mge data. T | SRR ' i Sitodeddn ai RGBYpace

i nf or medd GIPY Ogr?@ﬁﬁégﬁg%%&%%od |§§?€%ﬂ§%§%§{:?g}% ng to the pr esgﬁ)t i

i nventi ?ﬁﬁﬂj%&g In"mbAe chisPholverers fecimhage datdadjustédrage
dat a, iﬁbgpﬁanf% %él&?ﬁlﬁézlg i ng how thél i ngge dat a encol?jed in the standard
col or spacfoPasd barTAtidd aéebRiing o aw Miterated @r-aatiiondisppy esenoded oforas
information for reproducing color and gradation information on the inage
dat a; apgofdiaBSi 4t REGB spsece dewaditng apdmaidigplaydeviet osedt | dhusgpended as
the specific Ccode thereto. In the above inage information transm ssion

met hod @sreeutitimef the intuge date senakethe mdsonf thenealongamyh asd gradafiong how t he
image data is to be represented in color and gradation nma b,e,a&gfg‘g]?d as
t he spechdractecisties imandther displayddavice suchoas digi@l SISPEIERRE! IHPORERE fdn
transm ssion nethod according to the presgnt i nventi par anmet ers

. n
i ndi cat repeodiiceramoriginad sepriesentation s then ?té@n%@ﬁf:%&rdon of the image data
has been adjusted may be appended as the specific, cqce.to,the, i dat a.
Al'so in thefrath@\pé)qvm@umﬁt@?%ﬂ ﬁe?wyg%ql% SWQ@H%HZ%‘E%SSHF%Q?% t he
present invention, the inmage, data encoded in .the st . ace, and
a data eoyeingepmands t’hi"eFaé‘cg(? 030"6888 angdJARges @Ql%%&negl\?ét%e col or and
gradation have been adjusted, may have appended thereto, respectively,

position information enabling reference to another data file adjusted in
color and gradation differently fromthe sane




-9 color and gradation representation. Also in the above inmage information
transni ssi on nethod according to the present invention, there may be stored
in one data file a plurality of inmage data adjusted in color and gradation
differently fromthe sane color and gradation representation and a specific
code indicative of how each of the imge data has been adjusted in col or
and gradation representation. Also, the above object can be attained by
providing an i mage information transm ssion nethod in which when there
exists a plurality of data files each having stored therein image data

ded i h dar d | d adj | [
i 11 or BaRipys TPGAO AR ViAs 85 SrmangRie e e ol PLERBE et HAERR, e e
data file_ i d .whi,.ch h t.ored t.herei ik { 1 td bl
ot or cfepihrohils et Be ehiewort Lndng A R I (R AR "2
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P 90 AL S EREAOQRRBARID phiisamtgnl | od W
1 Of TR0} 168 CAThAG Itk Kl FRARIGIRS InaNBeda dxpinkib oFUROURGE ool or

space n-adj us ol or an dation r epresentation as

I nfor ”?*%b&ngﬁf 6!96’6—9%1@\;'513& EiAGes T f6F ettahple etdadvamugesusan thbe i nage

dat a, e apparatus inc ing, according to the present [nvention, an

adj ust i.gg; @ tRREANCideseataionand gradation information on the
i mge ggta};l ggj ustlifng ?%jye’ idr%gege -10 data referring to the information

appendqsisapshitosiednléstiewde to the image data. In the above inmage

i nformati on processi ng apparatus according to the present invention, there
nmay be SUp@ldo@@din@ﬁ@hdﬁt@eh‘eiﬂvngtiamﬂlemda@bjﬁpttthevsmmef the code thereto

i nformati on explaining how the imge data is to _be represented in color and
gr adat iaboyeanentidred dmybadhs afﬂwregﬁedlamlst BroVBINgenQysl @S¢ HPTA¥Gths on t he
basis of the information appended as the specific,code fo.the i mge data

and expimsigeisigndl proegssingrmgthagkand appargius JoF @RpLLUng 8 §o1q) 1P¥EGr and

he pr eoentTiaeeaeaoAYCHien Basagoher SHsE B Or e HURee REDNBFoREEIheq "as
gt adat DR HOGRCEREPorapRols Topipentneatkintisda RATSUEHT GaARE | e
s the Wpaseha B endird fior Riusd hvide i ity MR ASPIRIAL ) G ana ™
gradation rARr G3EBAALVBRIGH nhl Sl TG BbRcIas pRAATe adiisabedigna the above

i mge infor on processing apparat us accor g to the present invention,

the i %Cgﬁg@gﬁhg& aﬁ&'jﬁggéx%%s,fc abi1e of ahaippeopriste dmagé oerdertigiwher an

state, Dy sti1ng ns on the basis of the paraneters indicative of

how t heyqBiPHeARE agfiadhiiea pugfyseseekabwan of the image data has been

adj usted. "I'n the above inmage information processing apparatus according to

the presentThepgnehpinvehtion hasgpt deotheppbjeetiol prayédedan tmagesigithg the i mage

data encoded in the standard col or space, and a data file having appended

t her et opi@cesyifg inethodtand @pphratesy capsble alf prowviding) thedeest pmage datagarection

adj ust ed, havi ng appended thereto, respectively, position infornmation

enabl i negffioddrtlyence to another data file adjusted in color and gradation

differently fromthe sane col or and gradation regrese tati,on, and the inmge

-11 data nhke peessa} umeaaonﬁanHBIIa)tqt@a@ﬁh%Og%& PEREE ARGMARC SH3at a fil e

on the basis of the position i nforrm}gi 0 aglg.ended thereto. nlv b
processing method and apparatus, capable of making an appropriate output only by



In the above inmage information processing apparatus according to the
«present invention, an adjustnent nay be done by the adjusting neans to

* reproduce an inmage in a color and gradation corresponding to an application

on the basis of information indicative of an intended application of the

i mge. In the above image information processing apparatus according to the
present invention, the inmage data may.soe adjusted, for restoration to a

bef ore~dj ust nent state, by the adjusting nmeans on the basis of the
paraneters indicative of how the color and gradation representation of the

[ data.h b dj. o ln t ' ' j '
appar afEctes 7R TGS, SHERL [irtPafaie R alcR & LALLM THERARESS 1T |
‘he adi usti M . . . :
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Pt ocesef Hgeep At aa By diotfe R BRuics? of aRraeRt BrelTo® | Fere mmy be
i ed data fi . o . . . e
havi ng. beorest g S e PSR EAER. e i gl ol or
and : ‘ o C . Gtddte |
dat - ACE B R e B e e R o P M he dat a
file aﬁgv?cq,i. usted by the adjusting nmeans. In the above inage information
processi ng apparatus according to the present invention, an adjustnment may

be done by Phhﬁee%yg}égeﬁt R@nEoh villsy ardue effectiverbguilding & systemand
gradati on corresponding to an application on the basis of information -12

i ndi cathygipefatify teRidnvahiionalatclitiquésmpbtaking irheorsideratiomthgefallevangat i on
processi ng apparatus according to the present invention, the inage data my
be adj ust edvithémage ats picpared in zn dppiropeaty fosmatand coler spaesyanta Spegitist i ng
means on the basis of the paraneters indicative of how the calor agd_

gr adat irecordéng arditmtliavingthet imagerdae swaed thexeing thenusea Wikl kaable fo OREIBhov e

i mage information processing apparatus _according to the present invention,
an adj msdesmblmm;uge)fd@h@r tepredustion) RisdeAgn N ?WrPBBP%&ngStﬂthﬁ%ge in a

i or mtengiing e $:AEG Gat ATKRESBRANE ASHATDR 4 FEEEAIINC ARG S A E S, o
appar atsiaeiol e pERERAaN. | areteld futhe PGPSR Pa A RERRERRD |
' Col GOIAPAPANMTRI I YR G Ay ol i R ASsr P IR SRRRIAERTaSE. uet od
represe e%%é},&%%&?%p%;@t&mEéﬁgﬁsﬁltr{?&ﬁ%‘?{%{lﬁstﬂ%ﬁ nddeSy@¢bRecabéer ed

t her ei ion enabling reference to an indge data file

cor r e<NARHLRFE td 1S il eRi@ arkPapplidaciofaofwart aat ¢dre _appar at us
(0}

i ncl uding, “accordri ng the priesent invention, an adjusting neans for
r epr odug|tBhatiRE§ thake RAfligghaiavite somepisesmptiohiofisuci alimitatierge beaa by

adjusting the inmage data referring to the inage data file on the basis of
t he posfii@ info¥nitioH émviraimentcalledt beoatbragensince daious ¢orgents, sources
from various input devices, outputs to various output devices and various applications
of the outputs are possible even for one device or application software, it will be
difficult to make an optimum adjustment with a judgement based on a single
assumption. As having previously been described, a format in which a

multi-purpose expanded color space or a plurality of such color spaces can be selected



In the above image information processing apparatus according to the
+present invention, the inmage data may be adjusted, for restoration to a

* before-adjustnent state, by the adjusting nmeans on the basis of the
paraneters indicative of how the color and gradation representation of the
i mge data has been adj usted. -13 In the above inmage information
processi ng apparatus according to thegpresent invention, the inmage data may
be adjusted on the basis of information appended as a specific code to the
managenent data file and explaining how the inmage data is to be adjusted in

B
cor 1 os AR iGHRes G bR L AR AR et dil oplaif RO B MNS o | o o
fdlfpgmér@iéé%fa _'ﬁée%ﬁ‘%ﬁ%dﬁﬁ?ﬁaﬂ%ﬁ%@%ﬁf?ﬁﬁéﬂﬁ?féﬁB‘&E?‘%ﬁiﬁfﬁﬁﬁ{ he
pr _esenluq%ﬁ&_gn‘?b%tneq“%gna%tda@%r‘{&% ﬁ%@gé{}%r{cﬁggn W lf.t Rll? L%&g%%d/birrmpglﬁyi n?:l dsreawi ngs.
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t he pr i nvention. shows a flow of operations nade to correct
the cobgrorzareleaifibhothediset ERiRL dality AveREEigctlor Hepaton of a\datd i on
for supply of the inmage data to a nonitor. FIG 4 also shows a flow of
oper at BfecHBAByld ARbMAttall} eurttihg hasdwagr ardwifiveare o¥illi psyibly dezappiedr di ng
to the present invention for supply to a color printer. FIG 5
schemaekeedsively bhd sepeitediyao agplamity ofprocdsses. gdhupravide aylesired cplero an

representation by making the most of a new standard color space in such a situation, it

is necessary to ascertain the state appropriately and make an appropriate adjustment

for an intended purpose.

Color and gradation of an image can be corrected in more than one manner.
Generally, the correction is done based on any of the following information:

Content-expressed objects:

Person, scenery, really existent object, abstract object, etc.

Content preparing environments:

Electrophotography, three-dimensional computer graphic (CG),
two-dimensional illustration, etc.
Coding characteristics:
Representable color gamut, gradation curve, bit depth, etc.
Input device characteristics:

Noise, dynamic range, spectral responsivity, light source, etc.



-14 LCH col or space for correcting the color and gradation of imge data.
+FIG 6 schematically illustrates an exanple of chroma conversion in
correcting the color and gradation of image data. FIG 7 shows, in the form
of a block diagram an exanple of the hardware configuration of the image
processor according to the present invention. Best Mde for Carrying Qut
the Invention The present invention wyll be described in detail bel ow
concerning the enbodi ments thereof with reference to the acconpanying
drawi ngs. According to the present invention, inage data is recorded to a

file usin afile.forggt ?gm\enjn FIG1 fox exanple. Nanely, the file

format i ncPUdNE dEHICCLBARACTCUSt HB and two or nore i mage bl ocks IB 1, |B2,

... as _shovvn [ FIG .1, T ] otk here are recorded a header
blb'OthSICée HB n{)prg%q’;t%‘[?}f’ Cgléwgg%dva?lrogmn ’e&fE, cont ent - expr essed

obj ec cfhb-n er |mﬁ§ J S IBN, image state | ST, nunber of

h](c)][l z?nt Slj ‘?’ﬁlﬂné q_fgmtp é}r&g§h'\/ertical pi xel s VSN, col or space SC and

of f set address. . e £ L t & i recorded

t hereto one of b?éﬁtégﬂ?bgg’g&@%eéll%?éy%?t @%&?hﬁﬁzﬁ fnéghlct?gtlgg epr eparing

environments || qin»Taple 1 d f d
envi _ tiod” T&k! , and one of codes (Code 0 to Code 7) CEO
I ndi cating cor#rgh&aelxgr’essed obj ects listed in Table 2. Table 1 :

Code ot 1 BRI ON TeRe cvparic daencisk s
necessary as a basis for correction of the color and gradation of image data encoded in
a color space not dependent upon any device such as CIEXYZ, CIELAB or the like or
in a space that represents appearance of colors such as CIECAM 97s. Image data
encoded in a color space dependent upon a device can be corrected in color and
gradation referring to a device profile standardized by ICC (International Color
Consortium) or has only to be specially defined in the specification of coding such as
the sSRGB color space. An intention of output application, for which image data is to
be corrected in color and gradation, should be judged and acquired by an adjusting
module itself. For correcting image data in color and gradation on the basis of
information such as a content-expressed object or content preparing environment,
some image formats have already been standardized, including an image format that
can be recorded in a header block or the like via encoding. Therefore, such image
data should preferably be corrected in color and gradation on the basis of the image
format. A coding characteristic as the basis for correction in color and gradation of
image data can be determined based on the specification of the image data format.
Many of image data already encoded have also been adjusted in some way. The state

of the image data should be clear, that is, it should be definite whether the data has



-15 2Filmis read b scanner3Virtual scene is generated as two-di nensional
illustration by tomuter ra hits4Virtual scene is generated by

three~li nensional rendering in tomuter ra hits5lnmage data is edited by
specific output device to be reproducible in desired color6~Qhers - Table
2 CodeContent expressed hjectsOPersonlScene (da2Scene(evenin )3Scene (n
ht) 4Real | existent ob'ect5Virtual ob_gct6Abstract s nbol ( ra h
etc.)7Qhers For each of the imge bl ocks, there are recorded one of codes
indicative of the adjusted states of inage data listed in Table 3 and one
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invention, information explaining how the image data is to be represented in color and
gradation may be appended as the specific code to the image data.

Also in the above image information transmission method according to the
present invention, parameters indicative of how the color and gradation representation

of the image data has been adjusted may be appended as the specific coce to the image

data.

Also in the above image information transmission method according to the
present invention, the image data encoded in the standard color space, and a data file
having appended thereto a code indicative of how the color and gradation have been
adjusted, may have appended thereto, respectively, position information enabling

reference to another data file-adjusted in color and gradation differently from the same
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-17 The Main Codes O to 3 of two types of codes indicative of adjusted
states as inmage states IST in Table 3 indicate scene-referred states,
respectively. Nanely, image data is encoded by a value linearly
proportional to a |ight physical state or by a value converted by a
specific reversible function corresponding in one-to-one relation to the

~light physical state value. On the otber hand, the Codes 4 to 7 indicate

out put -ready states. Nanely, imge data is encoded by a val ue adjusted
correspondingly to the reproduction characteristic of a specific device.
Each of _the ('[lrra e bl ocks | B gl B2, ... has recorded therein i mage data
encodetPIPhan §B%%tWJeB‘EﬁSS‘Pta f8ce in the form of RAW poi nt-by-poi nt ordered

| nai car eq pingh? abE bl puib TR RISREPAIMAYRRIGIBIE T Y o)
oY oHERRveRISihER RAF LG LIATEREANR 4 Bllrifey OF g darar 21 5Pl 2y

of i mel I'mage processi ng system application 5 1is

Suppl | Wl RGPl AgBioR Qitln S frorhE A colordiel graiiewpp! fed from

an i ma as a Ital “sti canera, video canera, inmage

scannefetednbidd £ a Shediffedodedhdicativads BYW eehest hbimabe dgrrtendeed by a

CG genettator 2, '1mage data edited by an image editor 3 fromthe i mage data

or CG | hs t H | tggdm transm ssion system 4, and one of
vari ouég@g%ggﬁo%l%ﬁ%@d?ﬂgﬁ5%?’%86‘2 printer output, nonitor output, TV
out put, SCAe&N tR&hBeke dbjdct &h bé KRaingd bryqatueRtingyndmagetipformdaence 6 from
the application 5. In any parts of this inmage processing system10, it is
hi ghl yiRassidieh ietodin wHjohswhenthérs edistea pluralityref datapideecachnhasiingpl e of
the adjustnent to be done at the application 5 using the file forpat shown
i n Fl Gstotedilidreineineagel dritm ercddadeinethowtandard gotonspagspandadinsigdan$Rlin i n
FIG 2 is a nodule included in the inage processor and whi ch appropriately
cor r ectand ignadpticsedifferenttyhfrom the apaeeelos padugradationaepresgptating, Easi s of
information on a user's intention and ou &ut .or device, that are.already
known, nzanagentent datai fdle is Msedwhich hag storgdst FinipOS AT RGPty AR o

application 5 is a software_that can fun ipn a personal ¢ t

Det er mirgferepoertatan: ags<tata %‘A% comesRanding tq ﬂ"rer?éﬁu?tf’ﬁ? 3%5?18?%)%&1%&&1 MBer s
instruction for display of the imge data on a nonitor screen, the

appli cd$Hn software 5 runs to appropriately correct the color and
gradation

f the i . ropri : . .
2G5, “Tdn g4 Pl et infop i Gt s ioRCRENOR AeoKtIng o Yt O e by
on the iggmtfogg iﬂ‘fo“naﬂﬁp%%aqgﬂ}%% gegﬂ%ﬁe‘ﬁ“dﬁ& i@%%%ﬁﬁs%lfi’teﬁ'iﬁ;coﬁ)r dnd step S

1, the tTon so et her an i mage ock whose i mage
state 'rég%a.\tf%ﬁ't aﬁ)e | cRABA adalspetiit dodeltbahdaatrgehientataiilel t shoul d be

not ed a ge state I ST "4 x" indicates that a device for which
an adj ust meyko] thela®obe cBRLE chf be delaiisy provigingen image imformsatier | be known
fromTable 3. 1n case the result of judgnent in step S 1 is affirmative
(YES), proc&ising spysrame thateigsupplied withoisen gendege hevingeappsmded i thexformeaf been
detected, the application software 5 goes to step S2. On the contrary, if

t he resyépecific codigthenetoiinfarmasion indicatingdurw the image dataengegd Beion
software 5 goes to step S4. In step S2, the application software 5 reads
the i rmsgm@mdaoimmpaceugambc@eadmmddwommr& grafation SeRIESeRHRAY e bl ock.

In step S3, the application software 5 j'Udge?o’r based otr}lt.he he&(ger bl ock

HB, information for reproducing color and gradation information on the 1mage datd, the

apparatus including, according to the present invention, an adjusting means for

reproducing color and gradation information on the image data by adjusting the image



whet her the col or space code CSis "3". It should be noted here that the
»col or space -19 code CS "3" indicates an sRG "8-bit" defined in | EC
61966 2.1 in Table 4. In case the result of judgnment in step S3 is
affirmati ve (YES), nanely, when the color space code CSis "3", the
application software 5 goes to step S 16. On the contrary, if the result of
judgnent in step S3 is negative (NO.,i¢he application software 5 goes to
step S 15. In step S4, the application software 5 judges whether an inmage
bl ock whose imge state IST is "3-0" or "2-0" has been detected in the

0
o Bt U A RS e
oA | MR Bg Peh ARRFS RS B BRI B BT
osar B B O R e et e et
those. S 35l chtalinghodnedulee B8 Rapholebsaband nbelrad cat f on

step ’ra.{cfart]i fJ qu? Ivlgea@@]e g@?ﬁnﬁ% hafistedb ¥ e A0S SRARs bA thé BAsiS6f | n

step S € app e 5 Treads Tmage data fromthe of fset

addr es AhatihiE apPehd¥ld dshieispBasiciodeko tiimafedatg@and dxplaihamg 0wW0. |n
, app

step S e appli Il on software 5 judges whether an image bl ock whose

i mge $h@iBagSdatass 1d bl repraseritegin deloeand@radatione header bl ock HB. It
shoul d be noted here that in Table 3, the inmage state | ST "1-0" indicates a

si gnal capiufirdatiuyesimdgerigéorsearionr praodsshay apparatusedcgerdingto thieypresees
processed by at |east noise cutting. In case the result of judgnent in step

S6 i s ahfertion, there (EBhe supplitd/imageedata havingappenred ks Hhospedfiegadet ate | ST
Is "1-0" has been detected, the application

thereto parameters indicative of how the color and gradation representation of the

image data has been adjusted, and the image data may be adjusted on the basis of the

basis of the parameters appended as the specific code to the image data and indicating

how the color and gradation representation of the image data has been adjusted.

In the above image information processing apparatus according to the present
invention, the image data may be adjusted, for restoration to a before-adjustment state,
by the adjusting means on the basis of the parameters indicative of how the color and
gradation representation of the image data has been adjusted.

In the above image information processing apparatus according to the present
invention, there may be supplied image data including the image data encoded in the
standard color space, and a data file having appended thereto a code indicative of how
the color and gradation have been adjusted, having appended thereto, respectively,

position information enabling reference to another data file adjusted in color and

gradation differently from the same color and gradation representation, and the image



- 20 software 5 goes to step S7. On the contrary, if the result of
‘judgnent in step S6 is negative (NO, the application software 5 goes to

© step S 11. In step S7, the application software 5 reads the inage data from

the offset address at the top of the image block. In step S8, the

application software 5 generates a histogramto identify a white point.

Next in step S9, the application software 5 makes white balancing in the

l'i near space and converts the result of white balancing into an scRGEB (

16~it) space defined by I EC 61966 2.2. It should be noted that this col or

ZBSchéa%Sﬁa‘iﬁéﬁaﬁv@éﬁs@%@%ﬁd&@?@ i aREH e AP, B b DT Rkl of o
anu n O n n H H H
col or R B I SRS BB R EE R S 7150 & 11t he appl i catfon

war e g : ' ' bSent5- 0"
i gher <naiE B B ok W 1 cas

the re '{/(I%%EB iﬁ’gﬁﬁﬁ?ﬁeﬂt%ﬁ ge Idg_lnéijagfi t'fle:%Eljdéﬁﬁ‘%&héﬂm(%&%bmdh@ﬁ%hﬁma@&en t he

! h
I mage whose ™I nage’ st a 5 has been detected in the header

bl ock cél*zb? aR8 rmﬁidrpébﬁ&fgmaf & SPEsplicativharh MelbsisQF infierneivm ary, i f
the result of judgnent I1n stép S I1 is negative (NO, the application

sof t way, i@atﬁ%eéférpirﬁémd%r?bﬁcaﬁan@fmﬁnége. the application softwar a 5
reads the 1mage data at the offset address OFA at the top of the inage

glﬂog lr( g;gultﬁtgifé 8503 infalge infoptriationiprocemingapparstusmpsomling ththevpresert in t he
invention, the image data may be adjusted, for restoration to a before-adjustment state,
by the adjusting means on the basis of the parameters indicative of how the color and
gradation representation of the image data has been adjusted.

In the above image information processing apparatus according to the present
invention, an adjustment may be done by the adjusting means to reproduce an image
in a color and gradation corresponding to an application on the basis of information
indicative of an intended application of the image.

In the above image information processing apparatus according to the present
invention, there may be supplied one data file having stored therein a plurality of
image data having been adjusted in color and gradation differently from the same
color and gradation representation and a code indicating how each of the image data
has been adjusted, and the image data may be identified in the data file and adjusted
by the adjusting means.

In the above image information processing apparatus according to the present

invention, an adjustment may be done by the adjusting means to reproduce an image

in a color and gradation corresponding to an application on the basis of information
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-21 a device specified by the imge state |IST in the color ganut in sRGB
(8-bit) space defined by IEC 61966 2.1 and corresponding to the code CS "3"
indi cative of the color space, and then goes to step S 15. In step S 14,
the application software 5 provides an instruction for display of an error
nmessage. Further in step S 15, the application software 5 converts the

col or space into sRG@G (8-bit) having-the code CS "3" indicative of the

col or space, and clips a value out of the color gamut in this sRG (8-knit)
space at the tinme of encoding. In step S 16, the application software 5

E%E g,'reme ;%W{efeii*{ff fRoIRooR oI BuBer Lot uct fon Tor output of a vi deo
| | . .
for vi ow ﬂfﬁhgﬁi’%é{gSﬁﬂgs?‘%‘@’ﬂ@g@ﬁwﬁ%&%&m&ﬁ% 3FpSeng b eifresencl T L
r, [ ' i
the 11 yefighy b infiig 2 Sy S aBustel for TR O BAfcReRIRREREACstERE I 17
| mage giéﬁ% %ﬁlﬁ?@lg Zl_ﬂéﬁ%gtonq}ﬁetﬂggifdﬂtﬁé pREdéefs ididative oPHYvatieeblophaw wi th

referen step e application software 5 judges whet her

an i”agﬁd%{iaﬁﬁ%ﬁmlé@ahﬁﬁ%?tﬁé fh8gd &tailfas Heeti adiastecheen detected in the

header ock shoul d be noted here that the inmage state I ST "6 x"

i ndi cat es piHRUbRE iR elifftithatidhdproeessiig aprarhvisescofding totheppresentr s as
will be known from Tg%f%e 3. In ca?e t he rgesult of judgrre%t ir?ol'gtep S21 is

af f i r "RjvieriiohYmPhdjudamiehymayiberdone bygeadiistig measetd repgedstecteim®gR i s " 6
x" has been detected, the application software 5 goes to step S22. On the
cont r afya cblortdned gradution obrrpspstowdimg to an applicaRi o the basipof information
indicative of an application of the image.
Also, the above object can be attained by providing an image information
processing apparatus in which when there exists a plurality of data files each having
stored therein image data encoded in the standard color space and adjusted in color
and gradation differently from the same color and gradation representation, there is
supplied a management data file having stored therein position information enabling
reference to an image data file corresponding to the adjusted state of each the data
files, the apparatus including, according to the present invention,  an adjusting
means for reproducing the color and gradation representation of the image data by
adjusting the image data referring to the image data file on the basis of the position
information stored in the management data file.
In the above image information processing apparatus according to the present
invention, the image data may be adjusted, for restoration to a before-adjustment state,

by the adjusting means on the basis of the parameters indicative of how the color and

gradation representation of the image data has been adjusted.



negative (NO), the application software 5 goes to step S24. In step S22,
~the application software 5 reads the image data at the offset address COFA
* at the top of the image bl ock. Next in step S23, the application software 5
j udges whet her the col or space is the sane as a code for input of inage
data to a printer. In case the result of judgnent in step S23 is
affirmative (YES), that is, when the-¢®lor space is the sane as the code
for supply to the printer, the application software 5 goes to step S36. On
the contrary, if the result of judgnment in step S23 is negative (NO, the

of tvare o e haupel iR RS areRins fhR s eCorduf PP o
Chat «HOSnHRGUe e arh Hbeffe AERSEH AR of nfGRMd ApeBaisa d |\
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| i near @'ﬁ%{é@rﬁc%éﬁéﬁ Q&diaﬂbﬁ. a specific sensor space or the like. In case

the red I'n step S24 is affirmative (YES), nanely, when the
i mage bl ocy, Wioss Ve TdzeShidrindtidh processing apparatisGiccbaiing eethepresentted, t he

application software goes to step S25. On the contrary, if the result of

j Udgneg%vé.q‘ﬁdﬁt SR ag%&tﬂngnpﬁﬁ§tﬂevdi)[{d\l@ thet dg?uang ineahs torepoddweer an fmagees t o

step S n dtep S25, the application software 5 reads the inmage data at
the of i ﬁtcoi’&dirﬁﬁgraﬁﬁﬁoﬂboh’egpdrﬁhnﬁto ahepplieateorbon the basis of sfosnation he

application software 5 judges whether an inmage bl ock whose inmage state | ST
i s "1- gndibagveetan dpphedtesh ofthetiendgeader bl ock HB. It should be - 23

noted here that the 1mage state I ST "1-0" indicates a signal captured by
the i mage Thrsevbjuts iralothgr abjests;featufasandcpdypntages o4 he prssert IAYERUSR. " | n
'f ﬁ:e t r;:raillrl;aescl:)lntle ;)rforiz l;ggarn?:gtt: friorr]n tsl'}ee oll%%vf)inig Sdeta;ifeidrcig&i\pfgoé gchﬁé bésq %o -es’ when
for carrying out the present invention when taken in conjunction with the
accompanying drawings.
Brief Description of the Drawings
FIG. 1 schematically illustrates a file format in which image data is recorded to a
file according to the present invention.
FIG. 2 is a block diagram of the image processor according to the present
invention.
FIG. 3 shows a flow of operations made to correct the color and gradation of
image data according to the present invention for supply of the image datato a
monitor.
FIG. 4 also shows a flow of operations made to correct the color and gradation of

image data according to the present invention for supply to a color printer.

FIG. 5 schematically illustrates an example of color gamut conversion into an



i mge bl ock whose image state IST is "1-0" has been detected, the
+application software 5 goes to step S27. On the contrary, if the result of
© judgnment in step S26 is negative (NO, the application software 5 goes to
step S31 ) In step S27, the application software 5 reads the i mage data at
the offset address OFA at the top of the image bl ock. Next in step S28, the
application software 5 generates a higjogramto identify a white pointi I n
step S29, the application software 5 makes white balancing in the |linear
space, and converts the result of white balancing into an scR@& ( 16-bit)

Fggggzgﬁgég%rg%a{e% | ffi@sr%e??i-ilg?ga%@@?Poﬁlﬁf‘g@:@g{’ﬁﬁmﬁ%&é&? own | gr‘TZE?E%i )
e T
(s::tag'éet %ﬁ&g’rrﬁa@:ac&fwﬁi H égﬁa(@t%‘een det ect ed.from.tge hegg bl ogieHIB.rmlgﬁ

the i mge BOcE SRS MEqr iR Pk dhagringt yh eTREI B INCIRIYEE | 2. ted,

the apghbﬁg{ﬁ'(agﬁg@&hé%ﬁgé p%@e%séloac%%)?N%ngqtgth@ﬁrésBﬁt weBhtigny, if the result

of jud S*negative he application software 5 goes

2t ¢ ho BT SARAL IR GROHE Ol Re BRI | 20, B0 of the i mmge bl ock. Next n
step S33, g el RdMdnSWill Bedes@iledna derdil belovesoncerhing thel or ganut  of
embodiments thereof with reference to the accompanying drawings. '
According to the present invention, image data is recorded to a file using a file
format shown in FIG.1 for example.
Namely, the file format includes one header block HB and two or more image
blocks IB1, IB2, ... as shown in FIG. 1.
To the header block HB, there are recorded a header block size HBS, content
preparing environment CPE, content-expressed object CEO, number of image blocks
IBN, image state IST, number of horizontal pixels HSN, number of vertical pixels
VSN, color space SC and offset address OFA.
More specifically, the header block HB has recorded thereto one of codes (Code

0 to Code 6) CPE indicating content preparing environments listed in Table 1, and one

of codes (Code 0 to Code 7) CEO indicating content-expressed objects listed in Table

2.
Table 1
Code Content Preparing Environments
0 Real scene is taken by digital camera
1 Printed matter is read by scanner




a devi ce specified by the image state IST into the col or ganut of the

«printer, and goes to step S35.
- makes an instruction for display of an error
application software 5 converts the color space into a printer
clips a value out of the color ganut,

step S36,

In step S34,

message. Next

i f any,

the application software 5
in step S35,
RGB, and
at the time of encoding.

t he

In

the application software 5-ymkes an instruction of output of the

imge data to the printer. Note here that the col or gamut conpression in
steps S 10 and S30 uses a col or ganut conpression technique disclgsed in
the Japanefe Pabl I Slh@pn ldiexdty safndPat ent Application No. 2000 278%46,
nanel y, a COTOR df TikaRGEetiTpaRciatd Awariieakioml Whiseition ool or ganut i s
converted fnto a vi gdé‘?d uerﬁmpilﬁﬁm col or space so that a value of the color
ganut befo eQRpPT et and ' | L chQba rd@BNke iInS Mapped into
t he col or ganu havylétuﬂiSﬁ?ﬁﬁw&%ﬁﬁ%ﬂ’%%ﬁ?ﬁ?ﬁg a ccr:)I or dglffer ence in.that
col or spacp—ln-the 5a,—-A—case—thecaontent= T —ohj ect CEO
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thesh t he weight of chroma termin-acolor—dif
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formul a beigg?leifcreased so that the chr oma will not be |ower. Not
that in nmapprnd into the color gamut in steps S13-and-S33—f—the
preparing enviCodmneht CPE in the Heertent-expisssed (RIGCE ot her- than

4" b bPgaben, nanely, if the CPE is other than any co
Sémeddys conpressed and only values out of th
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Es Gk @highghut of a device D, the col or gamut of
248 &iﬂrﬁggfg@tl yzed 10 appropriately map val ue

t he col o(rj T AT ahEs, ¥ Note tere that a chromatic value [Cs is g
converte i val-te—Chd—an~anm axis, om Wi cit the Tum nosity an
hue for the :Z‘bgha 'iy@&ﬁa&‘gﬁ%ﬁg')ballt as—thousefor the chronatic
val ue Cd, i E’f‘:‘?"{'sr space—detH-ned—by—tumnostty,—chromaand hue axes
as shown i EgFlefeh Bf B inablecks,ahefecrrauteorded ene lof cotes inslicasivef thquat i on
( 1), for exanple, so that a chromatic value Cs nax of the col or gamut
edge ofadjtiged staterenfGinvigel dave listediiadable 3 ant aneenficodeal(Geded tadxodst he
color gamut edge of the device D as shown in FIG 6, to tg&eb y’%g a, high
chr onat@'§ indicave of calopspatiesgone obvetiwat andhorjzaenfal pixefhE an@ #Rd| e
mai ntaining a low chromatic value. Cd = k x _(egs~’ 1)

an offset.address of an.image blogk top OFeligted in gﬁﬁlec‘gef ficient depending
upon Cs max and Cd_max.

Table 3
Scene-referred States:
State Code State
Main | Sub
0 0 Absolute colorimetric value representing physical
light-distribution state of scene
1 0 Value of signal captured by image sensor and adjusted by at least
noise cutting
2 0 Value adjusted by white balancing, linear matrix conversion into
specific sensor space
3 0 Value intentionally adjusted within visual color gamut
independently of specific device




Note that there are available various other techniques similar in purpose
*to the above one, as disclosed in the Japanese Published Unexam ned Patent
* Applications No. 2000 350050, No. 2001-43344, etc., for exanple. Al so note
here that as having been described in the foregoing, the image information
processi ng according to the present invention are effected under the
control of the application software blg-they can al so be effected by an

i mge processor generally indicated with a r efer ence nunber 50 in the

bl ock diagramin FIG 7 for - 26 exanple. As shown, the inmage processor
50 includ g@ge & reader 51, judgnent unit 52, correction unit 53,
i mge fil ?‘J&?’ﬂﬁ 4SLJa'(t)én nmoni tor di qnll avgnr ocessing unit 55 pring-out
processi ng uState Gale efc. In tB@anﬁgeﬁsﬂ"ﬁmeb%élbmesﬁztdluﬁ@qnﬁage file reader
51 reads daMain | 8abi jrage file r ecorded in an HDD, nenory card, digital
canmera or [thg Tikegl n| MaitbefoEdersonaMonipiterl G 1. Fol | owi ng the pfocedure
in the fl WChAT T[T F| ERTInditof for pefiohdl ¢6Mpaer Uni t o2 selects, baged on
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7 scRGB (16-bit) as defined by IEC 61966-2.2

8 scRGB (12-bit) as defined by IEC 61966-2.2
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In the foregoing, the present invention has been described in detai
*concerning certain preferred enbodi nents thereof as exanples with reference
* to the acconpanyi ng drawi ngs. However, it shoul d be understood by those
ordinarily skilled in the art that the present invention is not limted to
t he enbodi nents but can be nodified in various manners, constructed
alternatively or enbodied in various-gther forns wthout departing fromthe
scope and spirit then eof as set forth and defined in the appended cl ai ns.
I ndustrial Applicability As having been descr ibed in the foregoing, the
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expl ai ni ng how t%e image data is to be represented in color and gradation
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adjusted in color and gradation differently fromthe same col or and gr
adation representation and a specific code indicative of how



- 30 each of the inmage data has been adjusted in color and gradation
‘representation. 6. An image information transm ssion nethod, wherein when
- there exists a plurality of data files each having stored therein inage
data encoded in the standard col or space and adjusted in color and
gradation differently fromthe same col or and gradati on representation, a
managenent data file is used which haggstored therein position information
enabling reference to an image data file corresponding to the adjusted
state of each of the data files. 7. The nmethod as set forth in claim§6,
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i nf or MBtru@w 1o apprdbriatilpeedt dr ddler apbgradationaddhe imagedatadgdowangaand
expl ai ni ng how?he image data is to be represented in color and gradation.
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In step S2, the application software 5 reads the image data from the offset

address OFA at the top of the image block.
In step S3, the application software 5 judges, based on the header block HB,

whether the color space code CS is “3”. It should be noted here that the color space



- 32 application on the basis of information indicative of an intended
~application of the image. 14. The apparatus as set forth in claim12,

- wherein the image data is adjusted, for restoration to a before-adjustnent
state, by the adjusting neans on the basis of the paraneters indicative of
how t he col or and gradation representation of the imge data has been

adj usted. 15. The apparatus as set forgh in claim 14, wherein an adj ustnent
is done by the adjusting neans to reproduce an image in a color and
gradation corresponding to an application on the basis of information
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In case the result of judgment'in step S6 is affirmative (YES), namely, when the

image block whose image state IST is “1-0” has been detected, the application
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software 5 goes to step S7.  On the contrary, if the result of judgment in step S6 is
negative (NO), the application software 5 goes to step S11.

In step S7, the application software 5 reads the image data from the offset
address at the top of the image block.

In step S8, the application software 5 generates a histogram to identify a white
point.

Next in step S9, the application software 5 makes white balancing in the linear
space and converts the result of white balancing into an scRGB (16-bit) space defined
by IEC 61966-2.2. It should be noted that this color space is expressed by a code CS
“7” shown in Table 3.

In step S10, the application software 5 compresses the color gamut to outside the
color gamut in a color space represented by a code CS “3” indicative of that color
space, and then goes to step S15.

In step S11, the application software 5 judges whether an image block whose
image state IST is “5-0” or higher shown in Table 3 has been detected in the header
block HB.

In case the result of judgment in step S11 is affirmative (YES), namely, when the
image block whose image state IST is “5-0” has been detected in the header block HB,
the application software 5 goes to step S12.  On the contrary, if the result of
judgment in step S11 is negative (NO), the application software 5 goes to step S14.

In step S12, the application software 5 reads the image data at the offset address
OFA at the top of the image block.

In step S13, the application software 5 maps all the values in the color gamut of
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-t Llo‘yﬁ'a(d)afion of the image following a procedure shown in the flow chart in FIG. 4.

The correction in color and gradation of the image data for print-out by the color
printer will be explained below with reference to FIG. 4. In step S21, the application
software 5 judges whether an image block whose image state IST is “6-x” has been
detected in the header block HB. It should be noted here that the image state IST
“6-x” indicates output of the image data to various types of color printers as will be
known from Table 3.

In case the result of judgment in step S21 is affirmative (YES), namely, when an
image block whose image state IST is “6-x” has been detected, the application

software 5 goes to step S22. On the contrary, if the result of judgment in step S21 is
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In step S22, the application software 5 reads the image data at the offset address

OFA at the top of the image block.

Next in step $23, the application software 5 judges whether the color space is the
same as a code for input of image data to a printer.

In case the result of judgment in step S23 is affirmative (YES), that is, when the
color space is the same as the code for supply to the printer, the application software 5
goes to step $36.  On the contrary, if the result of judgment in step S23 is negative
(NO), the application software 5 goes to step S35.

In step S24, the application software 5 judges whether an image block whose
image state IST is “3-0” or “2-0” has been detected in the header block HB. It
should be noted here that the image state IST “3-0” indicates a value intentionally
adjusted in the visual color gamut independently of a specific device and the image
state IST “2-0” indicates a value already adjusted by white balancing, linear matrix
conversion into a specific sensor space or the like.

In case the result of judgment in step S24 is affirmative (YES), namely, when the
image block whose image state IST is “3-0” or “2-0” has been detected, the
application software 5 goes to step S25. On the contrary, if the result of judgment in
step S24 is negative (NO), the application software 5 goes to step S26.

In step S25, the application software 5 reads the image data at the offset address
OFA at the top of the image block.

In step S26, the application software 5 judges whether an image block whose

image state IST is “1-0” has been detected in the header block HB. It should be
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noted here that the image state IST “1-0” indicates a signal captured by the image
sensor and having a value adjusted by at least noise cutting.

In case the result of judgment in step S26 is affirmative (YES), that is, when the
image block whose image state IST is “1-0” has been detected, the application
software 5 goes to step S27.  On the contrary, if the result of judgment in step S26 is
negative (NO), the application software 5 goes to step S31.

In step S27, the application software 5 reads the image data at the offset address
OFA at the top of the image block.

Next in step S28, the application software 5 generates a histogram to identify a
white point.

In step S29, the application software 5 makes white balancing in the linear space,
and converts the result of white balancing into an scRGB (16-bit) space defined by
IEC 61966-2.2. It should be noted that this color space is represented by a code CS
“7” indicative of a color space shown in Table 3.

In step S30, the application software 5 compresses the color gamut to a value out
of a color gamut of the printer and then goes to step S35.

In step S31, the application software 5 judges whether an image block whose
image state IST is “4-0” or higher has been detected from the head block HB.

In case the result of judgment in step S31 is affirmative (YES), that is, when the
image block whose image state IST is “4-0” or higher has been detected, the
application software 5 goes to step $32.  On the contrary, if the result of judgment in

step S31 is negative (NO), the application software 5 goes to step $34.

In step S32, the application software 5 reads the image data at the offset address
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OFA at the top of the image block.

Next in step S33, the application software 5 maps all values in the color gamut of
a device specified by the image state IST into the color gamut of the printer, and goes
to step S35.

In step S34, the application software 5 makes an instruction for display of an
error message.

Next in step S35, the application software 5 converts the color space into a
printer RGB, and clips a value out of the color gamut, if any, at the time of encoding.

In step S36, the application software 5 makes an instruction of output of the
image data to the printer.

Note here that the color gamut compression in steps S10 and S30 uses a color
gamut compression technique disclosed in the Japanese Published Unexamined Patent
Application No. 2000278546, namely, a color difference minimization method in
which a color gamut is converted into a visually uniform color space so that a value of
the color gamut before compressed and a value after the color gamut is mapped into
the color gamut have a minimum value indicating a color difference in that color
space.

In the above method, in case the content-expressed object CEO in the header
block HB is one of “4” to “6”, that is, when the content-expressed object is other than
any person or scene, a color reproduction is done with the weight of chroma termin a
color difference formula being increased so that the chroma will not be lower.

Note here that in mapping into the color gamut in steps S13 and S33, if the

content preparing environment CPE in the header block HB is other than “3” and “4”,
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Note here that a chromatic value Cs is converted into a chromatic value Cd on an
axis, on which the luminosity and hue for the chromatic value Cs are the same as
those for the chromatic value Cd, in an LCH color space defined by luminosity,
chroma and hue axes as shown in FIG. 5 by a conversion formula given by the
following equation (1), for example, so thata chromatic value Cs_max of the color
gamut edge of the device S will be mapped on a chromatic value Cd-max of the color
gamut edge of the device D as shown in FIG. 6, to thereby map a high chromatic
value correspondingly to the color gamut of the device D while maintaining a low
chromatic value.

Cd=kxE*-1) e (1)
where k is a coefficient depending upon Cs_max and Cd_max.

Note that there are available various other techniques similar in purpose to the
above one, as disclosed in the Japanese Published Unexamined Patent Applications
No. 2000-350050, No. 200143344, etc., for example.

Also note here that as having been described in the foregoing, the image
information processing according to the present invention are effected under the

control of the application software but they can also be effected by an image processor

generally indicated with a reference number 50 in the block diagram in FIG. 7 for
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example.

As shown, the image processor 50 includes an image file reader 51, judgment
unit 52, correction unit 53, image file writer 54, on-monitor display processing unit 55,
print-out processing unit 56, etc.

In the image processor 50, the image file reader 51 reads data in an image file
recorded in an HDD, memory card, digital camera or the like in the format shown in
FIG. 1. Following the procedure in the flowchart in FIG. 3 or 4, the judgment unit
52 selects, based on header information in a header block HB, image data in an
appropriate image block and selects an appropriate correcting process. The
correction unit 53 corrects the image data and holds the corrected image data
provisionally in a memory (RAM). Using the format shown in FIG. 1, the image file
writer 54 records or writes the corrected image data along with appropriate header
information to the image file in an HDD. The image file itself may be written
additionally or with a change thereto to a file from which it has been read or into a
newly prepared file.

The on-monitor display processing unit 55 processes the corrected image data
for display on the monitor.

The print-out processing unit 56 processes the image data for supply to the
printer driver for print-out.

In the embodiment of the present invention having been described in the
foregoing, data may be generated for a fixed resolution of 72 dpi for display on a
personal computer’s monitor for example, while image data included in the same file

but adjusted differently from each other may be kept different in resolution from each
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other, by maintaining the maximum resolution, for example.

Also, pixel adjustment may not be done for all original image data. ~For
example, image data for display on the monitor screen may have only the
to-be-displayed pixels thereof adjusted.

Image data to be included in an image block may be recorded in a compressed
form. Information incidental to the data compression may be recorded in each image
block or the header block. An existing image format of such a specification may be
used for the image block.

The code indicative of an adjusted state may be segmented by defining adjusted
items thereof, adjusted amounts, etc.

The color and gradation adjustment for which a code indicative of an adjusted
state intended may not only be done of independent pixels but in association with
other pixels for sharpness correction etc.

In the foregoing, the present invention has been described in detail concerning
certain preferred embodiments thereof as examples with reference to the
accompanying drawings. However, it should be understood by those ordinarily
skilled in the art that the present invention is not limited to the embodiments but can
be modified in various manners, constructed alternatively or embodied in various
other forms without departing from the scope and spirit thereof as set forth and
defined in the appended claims.

Industrial Applicability
As having been described in the foregoing, the present invention permits to

select the most appropriate manner of correction for image data on a



PLOYB! 3& ()-v P109%B!3& ()-' dwO v P109%B! 3& ()-v P109%8! 3& () - ddddddddhL, 7v
*P109@! 3& ()-v P109%B! 3& ()-' dwOv P109%B! 3& ()-v P109%B! 3& ()-v

- P1098! 3& ()-' dwoddddd eeeeG+7v P109%3! 3&' ()-' dwOv P109%3! 3& ()-v

P1098! 3& ()-v P1098!3& ()-' dwOv P10%3! 3& ()-eee e"e$ebeeE+7v PLOY3! 3& () -V
P1098! 3& ()-v P109%B!3& ()-v P109%B!3& ()-' dwO v P109%B! 3& ()-V

P1098! 3& () - 6e7e9e; eeXezZe\ ehl, 7v PLO9@L3& ()-v P109B! 3& ()-' dwOv

P109B! 3& ()-v P109B!3& ()-V

content-expressed object on the basis of information in a file including the image data
in accordance with the color and gradation reproducing capability and intended
purpose of each of various output devices via appropriate comprehension of encoded
and adjusted states of the image data, improve the color reproducibility of image data
encoded in the same color space, and attain a desired color reproduction of image data
via making the most of the standard color space whose color gamut is expanded.

Also, the present invention permits to appropriately render image data being
stored when an output device and intended purpose are known if it can be determined
that the image data has not yet been adjusted to any specific device but it is recorded
in an expression more approximate to a scene.

Also, the present invention permits to know, when subject image data resulted
from encoding of a content might have been adjusted in some way and it is desired to
use image data adjusted in another way, whether the latter image data exists and an
address to which reference should be made for finding the image data, to thereby
attain a coefficient and best correction of the image data by reading and making the
most of the image data most approximate to the subject image data.

Also, the present invention permits to identify, when there is a plurality of image
data rendered for different devices, each of the devices for which the image data have
been adjusted, to thereby make an appropriate output of the image data without having
to a new adjustment of all the image data just by selecting a device to which the image

data is to be provided or image data most approximate to the intended purpose.
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2. The method as set forth in claim 1, wherein information explaining how the
image data is to be represented in color and gradation is appended as the specific code
to the image data.
3. The method as set forth in claim 1, wherein parameters indicative of how the
color and gradation representation of the image data has been adjusted is appended as
the specific code to the image data.
4. The method as set forth in any one of claims 1 thru 3, wherein the image data
encoded in the standard color space, and a data file having appended thereto a code
indicative of how the color and gradation have been adjusted, have appended thereto,
respectively, position information enabling reference to another data file adjusted in
color and gradation differently from the same color and gradation representation.
5. The method as set forth in any one of claims 1 thru 3, wherein there is stored in
one data file a plurality of image data adjusted in color and gradation differently from

the same color and gradation representation and a specific code indicative of how
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color space and adjusted in color and gradation differently from the same color and
gradation representation, a management data file is used which has stored therein
position information enabling reference to an image data file corresponding to the
adjusted state of each of the data files.
7. The method as set forth in claim 6, wherein information explaining how image
data is to be represented in color and gradation is appended as a specific code to the
management data file.
8. An image information processing apparatus that is supplied with image data
having appended in the form of a specific code thereto information indicating how the
image data encoded in the standard color space has been adjusted in color and
gradation representation as information for reproducing color and gradation
information on the image data, the apparatus comprising:

an adjusting means for reproducing color and gradation information on the
image data by adjusting the image data referring to the information appended as the
specific code to the image data.
9. The apparatus as set forth in claim 8, wherein:

there is supplied image data having appended as the specific code thereto
information explaining how the image data is to be represented in color and gradation;
and

the image data is adjusted by the adjusting means on the basis of the information,
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10. The apparatus as set forth in claim 8, wherein:

there is be supplied image data having appended as the specific code thereto
parameters indicative of how the color and gradation representation of the image data
has been adjusted; and

the image data is adjusted on the basis of the basis of the parameters appended as
the specific code to the image data and indicating how the color and gradation
representation of the image data has been adjusted.
11. The apparatus as set forth in claim 10, wherein the image data is adjusted, for
restoration to a before-adjustment state, by the adjusting means on the basis of the
parameters indicative of how the color and gradation representation of the image data
has been adjusted.
12. The apparatus as set forth in any one of claims 8 thru 10, wherein:

there is supplied image data including the image data encoded in the standard
color space, and a data file having appended thereto a code indicative of how the color
and gradation have been adjusted, having appended thereto, respectively, position
information enabling reference to another data file adjusted in color and gradation
differently from the same color and gradation representation; and

the image data is adjusted by the adjusting means referring to the data file on the
basis of the position information appended thereto.
13. The apparatus as set forth in claim 12, wherein an adjustment is done by the

adjusting means to reproduce an image in a color and gradation corresponding to an
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adjusted; and

the image data is identified in the data file and adjusted by the adjusting means.

17. The apparatus as set forth in claim 16, wherein an adjustment is done by the

adjusting means to reproduce an image in a color and gradation corresponding to an

application on the basis of information indicative of an application of the image.

18. The apparatus as set forth in claim 16, wherein the image data is adjusted, for

restoration to a before-adjustment state, by the adjusting means on the basis of the

parameters indicative of how the color and gradation representation of the image data

has been adjusted.
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19. The apparatus as set forth in claim 18, wherein an adjustment is done by the
adjusting means to reproduce an image in a color and gradation corresponding to an
application on the basis of information indicative of an application of the image.
20. An image information processing apparatus in which when there exists a
plurality of data files each having stored therein image data encoded in the standard
color space and adjusted in color and gradation differently from the same color and
gradation representation, there is supplied a management data file having stored
therein position information enabling reference to an image data file corresponding to
the adjusted state of each of the data files, the apparatus comprising:

an adjusting means for reproducing the color and gradation representation of the
image data by adjusting the image data referring to the image data file on the basis of
the position information stored in the management data file.
21. The apparatus as set forth in claim 20, wherein the image data is adjusted, for
restoration to a before-adjustment state, by the adjusting means on the basis of the
parameters indicative of how the color and gradation representation of the image data
has been adjusted.
22. The apparatus as set forth in claim 20, the image data is adjusted by the adjusting
on the basis of information appended as the specific code to the management data file
and explaining how the image data is to be adjusted in color and gradation.
23. The apparatus as set forth in any one of claims 20 to 22, wherein an adjustment
is done by the adjusting means to reproduce an image in a color and gradation
corresponding to an application on the basis of information indicative of an

application of the image.



