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Title: | MAGE | NFORVATI ON TRANSM SSI ON METHOD AND | MAGE | NFORMIAZP@EN
PROCESSI NG APPARATUS [err] Abstract: An inage signal processing
apparatus for outputting a color inage. An image file read-in unit (51)
reads an image data file having a particular code assigned to indicate
information on how the i mage data col or and gradati on expressions are
adjusted as information for reproducing the image data col or and gradation
i nformati on coded by the standard thror space. A judgnent unit d' selects
i mge data of an appropriate i mage bl ock and sel ects an appropriate
correction processing according to the header infor- mation in the file
header bl ock. A correction prd2BSSRMITIMNt (53) perforns a correction

- processing to the inage data and tenporarily stores stores the correction
result in a nenory (RAM. A nonitor display unit (55) displays the inmge
data of the correction result. A p printer output unit (56) perforns
processi ng to out pdmaghdnforaypéiogatransmission Methask@andn result to a printer
‘drive so as to be printed. 15 June 2006 -1- DESCRI PTION | mage I nfornation
Transni ssi-on Met hod, lHage Intggmatinh diraeassing Appgatssi ng Appar at us Techni ca
Field The present invention relates to an inmage information processing

met hod’and appar at us. '

Technical Field
The present invention relates to an image information processing method and
appannﬁ&
This application claims the priority of the Japanese Patent Application No.
2001-350523 filed on November 15, 2001, the entirety of which is incorporated by
‘reference herein. | )
Background Art
In a system including processes from production of image data up to display and
output of the image data as visual information (will be referred to as “color
reproduction system” hereunder), signals representing a color and gradation are
processed. Except for a system of this type completed in one apparatus, the color
reproduction system is divided in a plurality of dispersed processes. Therefore, for
final color and gradation reproduction in a desired state, interfaces of all the dispersed
processes should interpret a signal expression by a common measure.  On this
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 Illumination), which

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




This application claims the priority of the Japanese Pat ef$JusggPiécati on No.
2001- 350523 filed on Novenber 15, 2001, the entirety of which is

i ncorporated by reference herein. Background Art In a systemi ncluding
processes from production of inmage data up to display and output of the

- image data as visual information (will be referred to as "col or
reproduction systent hereunder), signals representing a color and gradation
are processed. Except for a systentof this type conpleted in one
apparatus, the color reproduction systemis divided in a plurality of

di spersed processes. Therefore, for, final color and gradation reproduction
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conpression fof mapping a color, "'not reproducible by a certain output
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color, and adjusting the color included in the col or ganut correspondingly,
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. and correct
it for reproduction of a color appearing more similar to the original one.

For example, a color included in the SRGB space as defined in IEC 61966-2.1
can be reproduced to be acceptably similar to an intended one when it is supplied
directly to a personal computer’s monitor. Thus, the SRGB space has been prevalent
as a de facto standard for its easiness to use. Also, in DCF Version 1.0
(JEIDA-49—-2—1 998) adopted by many manufacturers as the image file standard for
digital still cameras, it 1s defined to record image data in color included in the sSRGB
space. However, since the SRGB space is to be applied primarily to the gamma
characteristic and color gamut of an ordinary personal computer’s monitor, any color
out of the SRGB color gamut should not be generated as far as possible for rending an
image for display on the monitor. Normally, an image captured by a digital still
camera undergoes a process of image rendering before storage in YCC (brightness

and chromaticity separation space) in many cases. The concept of color gamut is not




it for reproduction of a color appearing nore simlar to théuner2Déi nal one.
For exanple, a color included in the sRG space as defined in | EC 61966-2. 1
can be reproduced to be acceptably simlar to an intended one when it is
supplied directly to a personal conputer's nonitor. Thus, the sRG space
has been prevalent as a de facto standard for its easiness to use. Al so,
in DCF Version 1.0 (JEI DA-49-2-1998) adopted by many manufacturers as the
image file standard for digital still canmeras, it is defined to record

i mage data in color included in the sRGB space. However, since the sRGB
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by a color pri i

er with coOnsideration give col or ganut of the color
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i ncreased nunber of different types of outputs wIll disorder the gradation

in switkdivoeda the gridatdl Orsopdnateat bf @i EdlbBg gaﬂhﬁﬂ seleindg¥ ren@éileBUbr by a
certain device is displayed or printed out by a device of another type.

- Al soowthenhby avertairmtlesice nedisplaybd @e-plinved siobpakldevicepsfesettiedypy. conput er
graphi cs using no input device, image data is generated by rendering with a
val ue  Also when a virtual scene is three-dimensionally represented by computer
graphics using no input device, image data is generated by rendering lwith a value
proportional to a physical light intensity of the scene. In many cases, however,
results of color and gradation adjustments made correspondingly to an intended
on-monitor display are recorded as image data after being encoded in an RGB space
depending upon the display device. In many cases, however, the image data adjusted
in color and gradation according to the intended on-monitor display is encoded, for
recording, in an RGB space depending upon a display device used. Thus, in
correction of the image data to make the most of the color gamut and gradation
characteristics in another display device such as a digital cineprojector, it is difficult to -
‘reproduce an original representation from the data once encoded.

In the above circumstances, there are newly being standardized a color space

covering the human-perceptible range of vision and ranges of representation by




proportional to a physical light intensity of the scene. 1fhJunmapg§oécases,
however, results of color and gradation adjustnents nmade correspondi ngly
to an intended on-nonitor display are recorded as inage data after being
encoded in an RGB space depending upon the display device. In many cases,
however, the image data adjusted in, ,color and gradation according to the
i ntended on-nonitor display is encodéd, for recording, in an RGB space

dependi Ng,£iRAR R pds ¥ VipIEVd &8 cH -i c j f.t i mage
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physi cal a1 iegpanpinreafithg sRGB. spivesdBOI16d0 6fadut AreudmniGidamdanEl ude an

expansi op of the space, (| EC 61966-2. 1.Annex G Annex F,  for exanple)
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Di scl osufeprefedtagigmvent i on Exanpl e enbodi ments nmay overcone the
above-nentioned drawbacks of the related art by providing a novel and

i npr ovedPigalagerspfihe Ipyvestiosi ng met hod and apparatus for outputting a

col or . :
: Example embodiments may overcome the above-mentioned

drawbacks of the related art by providing a novel and improved
image signal processing method and apparatus for outputting a color
image. _

Example embodiments may provide an image signal processing
method and apparatus, capable of representing an image in a desired
color by making the most of the standard color space having a color
gamut thereof expanded.

Example embodiments may provide an image signal processing
method and apparatus, capable of an appropriate image rendering
when an output device and intended purpose are known.

Example embodiments may provide an image signal processing
method and apparatus, capable of providing the best image data
correction efficiently.

Example embodiments may provide an image signal processing

method and apparatus, capable of making an appropriate output only




| mage. Exanpl e enbodi nents may provide an i mage signal prteesgélg nethod
and apparatus, capable of representing an inmage in a desired color by
maki ng the nost of the standard col or space having a color ganut thereof
expanded. Exanpl e enbodi nents may provide an inmage signal processing

met hod and appar atus, capable of an gPropriate | mage rendering when an
out put device and intended purpose ar® known. Exanple enbodi ments nay
provi de an i mage signal processing nethod and apparatus, capable of

provi ding the best inmage data correction efficiently. Exanple enbodi nents
may pr ovisdhaca'mg' :iagaens@grmiitahl&cﬁ:&sﬁmgppaﬁttln@dna@ﬁldequar]ﬁt used @aadabl e of

maki ng an a.p ([1) ate output only %\g 15 June 2006 -5 selecting data nost
‘sui t abl eaflolln %‘#)b‘é?él an lﬁ’c*’&ﬁ’déﬂlt gubdaying tﬁﬁtPW]a)hafllﬁsérFé!@d use of an

i mage, WghhpUin BRW AerelisN& ¥d%d#)}{ﬁ‘tahg?%f Hﬁ‘&%% d @aqgﬁﬁef%ﬁ? g is stored a

plurality of inmge data rendere spl ay evi ces ferent
t ypes. Id&s;dsyrcandewecbsf of dvffierents typetgut devi ces may be stored
" osi rmltaneousb){l in a Sﬁgne referred space, (i\end may be rendered at each

out put devi ceMpGF {'RB red Aoh VAT SO Rt de HEGS BRaYdeeStor edct i ve by _
‘bui I di ngsﬁnﬁ}’tﬁhﬁﬁh%‘!gpﬁ{ B%c%tdenge%?fe%ggﬁg@téﬁ@%p% Qfiesqad taking in

consi deration the | owm ng: Wt data I'n an appropriate
format amdclt@udput device.

Further, example embodiments may be more effective by
building a system incorporating the conventional techniques and
taking in consideration the following:

With image data prepared in an appropriate format and color
space and a specific recording medium having the image data stored
therein, the user will be able to obtain a desirable result of color
reproduction by designating an appropriate adjustment in handling
the image data and recording medium in a range in which he can
know the state of the image data. Heretofore, image data encoded in
a specific format and color space is limited in state and application
in most cases. In some of such cases, a desirable color
representation can result from an adjustment made by a correction
module for the image input/output device and application software,
that can automatically make a judgment with some assumption of
such a limitation. In a future information environment called
"broadband", since various contents, 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 assurhption. 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




space and a specific recording nmedi um having the i mage dataJstansed

therein, the user wll be able to obtain a desirable result of color
reproduction by designating an appropriate adjustnent 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 nbst cases. In sone of
such cases, a desirable color representation can result from an adj ustnent
made by a correction nodule for the imge input/output device and
application software, that can automatically make a judgnment with sone
assurPPEGN2QH0 “ELJHE Relci T 811, dor examplel i wideristindardizition, andicvenment

call ed "broadband™, since various contents, sources from various input

devi clasg imaispetific image foomst andtquior spece veidl comthinaogathar iappitionatifons  of the
outputs are possible even for one device or application software, it wll
be dirépicsemtation expketedbydpe usemcantensprepaterwintideaice} udgsndifficiamed on a
singl e assunption. As having previously been described, a format in which
‘a nuliedgpity yosecxgpbanibibrovhaspuspessamage datpitseldbidydasf ingbeldatohasr spaces
can be selected 15 June 2006 -6 (JPEG 2000 "1TU T Rec. T. 801", for
exampeEN CoECGiddn the AreRess Pk Henynissind  slharcfogatsangetharesgregnany | mage
format and caol or . space Wil contain together intentions of representation
ex peé%wcwotoh?eta&%rn} cepifentiop fepacerceiiscaswasebandlingand; 3 dedad ¢ o

j udge Lﬁg what exgent and for what i@tgé@gse image data itse]f included in the
dat a SRUY TEBEESANAHPPetEATer Ranngt eas age the COIORTPEPSRIAARNTEE 318, since

At T A R R
Manage LRGP hAE rEFRERF M AP of pitelses. To provide a desired color
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 résponsivity, light source, etc.




correction by an automatically running hardware or softwafd@&Jwiel200§possi bl y
be applied excessively and repeatedly to a plurality of processes. To
provide a desired color representation by making the nost of a new
standard col or space’'in such a situation, it is necessary to ascertain the
state appropriately and nmake an appropriate adjustnment. for an intended

pur pose. Col or and gradati on of an_%qage can be corrected in nore than one
“manner. Cenerally, the correction i's done based on any of the follow ng

" information: Cont ent - expressed obj ects: Person, scenery, really existent

obj ect, abstract object, etc. Content preparing environnents:

El ect r opRotRHrdepise Charreedidictensi onal conputer graphic (CO),

two-di nensiopal illustration, etc. Coding characteristics: Representable
col or gamut , Rgprsaeitabls colengamys; gragaion, CUsYS €C.| nput  devi ce

characteyistics: I se, dynam c range, spectral responsivity, |light source,
etc. i %IM\I&?P@& a@eli ce characteristics: Representable col or
~ganut, gradation.curve, etc. . Intentions of .output application:

"peautiful ", betaf'lﬂgﬁito o rpally existent c@’é?%ot -tgue.tprrggﬁfgﬂrgggﬁt of i mage
preparation” etc,t. X, tthe above information, the input or output device
characteri st]?r(?pf‘rsa ]TQBt’eﬁ'ecessary as a basis for correction of the color and -

9c 21| o)l ST 9k R R Bk B e AR PEPERE ™ P 2
apPegL CHyvHs LOARE ForHdfRcasn G MI% Sind LPRBfol Ytdmage data encoded in

~ a color space not dependent upon aﬁy 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 SRGB 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 correctiﬁg 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 gradétion 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




encoded in a color space dependent upon a device can be cossumetens i n col or
and gradation referring to a device profile standardi zed by I CC
(I'nternational Color Consortium or has only to be specially defined in
t he specification of coding such as the sRG color space. An intention of
out put application, for which image data is to be corrected in color and
gradati on, should be judged and acquPred by an adjusting nodule itself.

For cor rg&dd ngj dﬁ%&%rﬂfif@r %a@@tﬁ%cf"ﬁ‘i‘e %@Qﬁ‘iﬂé}ﬂ 4% HBen Rl Of

i nfor mat| on SUCh as a cont ent- expressed ob) ect. or Cont ent preparing
envi r onndhiq, thrmmerﬁgdat‘aoadﬁ.ts&e&azoeamdtheadyaﬂeelsmmchﬁdxatlmb zeohe i ncl udi ng

an i mage fo t..th be, recorded i.n header, bl qck or the |ike via
encodi ngt® “Itﬁg‘?’e’fto‘?’gﬁ ﬂbllyngﬁé‘ncélﬁ"t‘%wé’r% prSprRdatans pobrallyrrected in

col or angkigfafasd %a@@héhﬁat@%'f@rsofo t 8, ds@B9Eh 0 f53h TRfies ArE QNG

characteristic as the basis for correction ?ﬁ)co l'or and grddation of image
dat a carsdd&ederenaking tha seestonf Imegsptaiafl cation of the |mage data format.

Many of i nage,dat a,.al read enco ded al so _heen usted in me way. The
state of the FHaFHGH02 SHSh2GPEE! SEéEF 1ny[Rt1oNg tﬁf”fe EhBLPY B definite

whet her é&@m@QEQHm@ﬁn&ﬁoﬁ%ﬁngﬁQ&1'0% mlé?ﬁ@d %@n&ﬁﬁ@gl e KREpaNpat obj ect the

adj ust ment has been done. when | nage dat'a ad] usted to anot her state
is used &Rﬂeﬂtdﬂ\égsmhe(fonmeﬂf a SHGC\AflICI Cqubtsm bhgagl@ed&mclmﬁwrmhtwher such

L R B Bb Rl gt R A o S oo

Accor di st Beén hujﬁteaqﬂe@élo@faﬂd]gra@afﬁahlr@ reddi@hflohSaProvi ded an inmage
i nformation transm ssion nethod conprising the steps of: appending, in the

f orm of 1af@a@étlpncf@mrﬂdupnw@om andigradathemni mformdltnat)nr@ehow t he
o9 09k R SRR GRARY SRR LSRR ARABEY L o
gr adat i eippenidednsd tignspecittie code thereto.
In the above image information transmission method,
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,
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, 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




| mage data; and transmtting the i rage data havi ng the i nl®Jumaéisn

appended as the specific code thereto. In the above inage information
transm ssion nethod; information explaining howthe inage data is to be
represented in color and gradation may be appended as the specific code to
the inmage data. Also in the above inmage information transm ssion nethod,
paramet ers indicative of how the col o?- and gradati on representation of the

I mage d%@&m&;gg&ﬁbﬂs&ggemaggﬁppended as the specific coce to the

i mage dat a. In the abOve 1 mage I nformation transm ssion nethod, the

i mage dat a eAdsded the gt esimadaridfonhationpaaasmission methodj tlerehavi ng
appended thereto a code ingicalive of haw tlrile col or, and _, gradati on have
been adj BdYe ?Sﬁ%&ﬁfﬁ%&@n&p erRlusebty of dsnags Aot pdipyerinon

I nf or mat | |54 : : &k ' ' in color and
gradatio%@{jbir?%g? Iﬁ? 3(1?%3%?%112@@ 15“%#% %Sgﬁblggngg%%rﬁtag%él gradati on

r epr esentepriesantasico and a peatfov eoiderigei ¢ atfi ve et how ¢acdnshfithei on net hod,

there may be stored . n one.datag fil a pluraljty of inmage data adjusted in
color antPgEGdRE s Reet Adisisdinaaionend sEadal of TaREeTdatORon
representati AR aRdin wﬁcgédoﬁldcggﬁeddtr@ {MEedtio ROV &GRCR Bovillq | mage

data has been adj usted in color gradation representation. According to
a secondamdpege offoratiay erunsonissidrenethedpmovireéen wlaen ithexge i nf or mati on

tegiﬂshmaf,%'ﬁ]‘é?g%lﬁg{iﬂgﬁtgﬁnéﬁﬁvi% s cgrseda thelr%EI? li{nta)(geo atczilat afiles
encoded in the standard 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.

In the above image information transmission method,
information explaining how image data is to be represented in
color and gradation may be appended as a specific code to the
management data file.

According to a third aspect of the invention, there is provided
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.




encoded in the standard col or space and adjusted in col or 1ahohe 2go&adat i on
differently fromthe sane col or and gradation representation, a managenent
data file is used which has stored therein position information enabling
reference to an inmage data file corresponding to the adjusted state of
each of the data files. In the above inmage information transm ssion nethod,
i nformati on expl ai ni ng how i nage datd0rs to be represented in color and

gradation ma . i f ] to the nmanagenent data file.
Accordi ng tOY%W%?:!E%@%%S%S%@?éﬁf@ﬁ@fl{l%@é{%ﬁ%ﬁém&n@%@a&u ra%'\ﬁraéaayan i mge

i nf or mat bersuppdies dinageajyrarieiagtdipied de SHPRhE 8pevifib cddergdrrédas a havi ng
appended, ifg’at he formof a specific code thereto _information indicating how
the i magtti@amation sapdaininghowthsdmare datais spdeerapasseried dj usted i n
color an Ay | esentat. i nf t f produci ng col or
and gr adg?gfon In org(riréﬁ?%hagﬁ %ehgﬂ?%gggkgéﬁé?%teh%&élﬁg%dr %S’ut;h%corrpri sing: an
adj ust i ngdjsansg borans eprthdusdsig ot aherindotmgtiadabppended as waki on on the

i mge data hy, adjusting the image data referring to the information
appendedSREL! lrFewéﬁéeit#liecmé%%d@ga £Rd sxRrlganing Bowitheyimagecbda-i130- In the

above inﬁggei&E@Eg@ﬁc}iegninpﬁgﬁﬁsﬁ@%rg@méﬁy us, there may be supplied i mage
IC Co

dat a havi ng appended as the speci e thereto information explaining
how t he i nagln tiet abbsetimdpe ieforasgiveprooessiapaippirdtgy, atiet¢ anay and t he
i mge data may. be adjus y the adjusting neans on the basis of the

t ed
i nf or mat PHIURBPEIHA2ES dtaﬁ%qiaéf;sasiamp@né&éea& bh¢ KBCr HAGEOd&tHReEH® expl ai ni ng
how the jiBGfed2E dnlifcative 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 paramecters 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, 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, 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




to be represented in color and gradation. In the above i ntgkne2906r mat i on
processi ng apparatus, there nmay be supplied i nage data having appended as
the specific code thereto paraneters indicative of how the col or and
gradation representation of the inage data has been adjusted, and the

i mge data may be adjusted on the basis of the basis of the paraneters
appended as the specific code to thélfnage data and indicating how the
color and gradation representation of the image data has been adjusted. In
t he above i mage i nformati on processi ng apparatus, the inmage data may be
adj ust ed datpMzedeqtdisti by therrdigstngimesnsasfering ¢o thg dathe adj usti ng

reans onsHBSDagE Hadls bRNPHRRLE B ORILERY Y algdPYhelhs col or and

gradation representation o a has 'been d. In the above
i mage i nf or mihithe airoﬂ&eﬁﬁhgi@iﬂﬂn@ﬁ@ﬁiﬂﬁ,pﬁd@%lﬁﬁn@%pthﬁslpFﬂd ed i mage data
i ncluding . the image data encqded in the standard col or space, and a data

file havRAlrsHpHdeayitedens by thriadivsidnganeans ta repieduse @bl or and
o ¥ ! . _ el
gradati oppfigyey g%m@fihﬁg}%@ggamﬂ OG- RBBRAARSJ NG GHRiAESRES | Vel Y

posi tion i nformation ena referen her e adjusted in
col or anthgbadist o binfalinfftéseihlicdtivenotfhe aeerdedlappladudig adathieon
representation, and the inmage 15 June 2006 -11 data nay be adjusted by the
adj usti nYA8&ns referring to the data file on the basis of the position

o e on APRRUG IS g Bt LIRS HBEIF B P ocessing
an - 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 , 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 , 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




image in a color and gradation corresponding to an applic&dJwon20i6 the
basis of information indicative of an intended application of the imge.
In the above image i nformati on processing apparatus , the inmage data nmay
be adjusted, for restoration to a before-adjustnent state, by the

adj usting neans on the basis of the Par aneters indicative of how the color
and gradation representation of the-12nmage data has been adjusted. In the
above inmage i nformation processing apparatus , an adjustnment nmay be done
by the adjusting neans to reproduce an image in a color and gradation
corr espomidicgtive afanmpplocttiem odithetimeagasi s of i nformation indicative of
an i nt ended gl:licgtion of the ima?e. In the above i mage j nformation
processi ng a%B SQERSVEIMAGS HOrMAHNR DEPEETINS  aRRATAF N, theere may be
suppl i edig ' 3 S | i j nage dat a
havi ng beeﬁggg%ﬁgt%%} ?’r?h%%jlugrged’aﬁﬁrg%égghﬁﬁﬁ\@g% Péir%e%lt ?%S?%lrﬁntr{ﬁe sane

col or anstageabnttherndjuptiegemeans am thl basisooe thegiacamietgrshow each of the

i mage dat a,.ha be adj,usted, and the j.mage data may be_ identified in the
data fi |’e¥‘d18ﬁ§"8d}1ﬁﬁ? d'!hrfyc? %‘bﬁglﬁﬁgﬁﬂoﬁeﬁﬁﬁsqm{ 856&% i mage
i nf or mat | AR O REL TS L APRA ARG, . an adj ustnment may be done by the

adj usting neans to reproduce an inmage in a color and gradation
cor respondi Nt the ahowppmagst infieroratiameroasissngfapparetusat aon 15 June 2006

__ 12 indi z(f(?jtuis r%egi n?'cpy %%pcicin?ea tbiyot%eo'cfldjlur},?inignggeea'ns 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.

Accordipg to a fourth aspect of the invention, there is provided
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.

In the above image information processing apparatus, 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 processi ng apparatus , theisiumagesdata may
be adjusted, for restoration to a before-adjustnent state, by the

adj usting neans on the basis of the paraneters indicative of how the col or
and gradation representation of the 1inage data has been adjusted. In the
above image information processing apparatus , an adjustnent nmay be done
by the adjusting neans to reproduce“é " image in a color and gradation
corresponding to an application on the basis of information indicative of
an application of the inmge. According to a fourth aspect of the invention,
there is prolRdbe abave imageiinformatiporpioceseiuxd appamtus athsimagahi ch when

there exi Lural.i f data f.iles each having stored therein inage
dat a en?gg‘&egnq%’nBF%eﬁgfg%dgpégfoqaoﬁls503\;1513%55?8“%} Eﬂ?%ﬁgﬁxﬁ 28& or and

gr adat i ogpéliffiecedelty fheomangcaRiM &RhofilaRddW-Galdiag hwpiesent ation,
there is_supplied a managenent data file having "stored therein position

i nf or mat 1BALEARIIAGOr e adpwmgiedtia e@larnan gradationi | e corresponding to the

adj usted sta f.i]les, e apparatus conprising: an
adj usting rreglﬁéﬂ\g 3$%§Jép%%%€?%g&§%%tlb%&r89 e%%&lggggﬁ%ﬁzﬁttgﬁ ’raébr esentation of
the i magadilatmedy mdy Usd dogettiethd aafestids ansHiLtd rBFrdduddgni mage data

file on the basis of the position information stored in the managenent
data fil BN2gf ipfecabryvand ggdatinnos respon indk £ Snnaprihpatien @ t he i mage

data may ' . ' a_bef.qr 8- adj tate, by the
adj usti ntgl@ngg%ﬂgu%%ﬁﬁ?g%&gl?%g{%&ie&%gt?%ﬁle ﬁ@lée{iﬁ&ﬁc‘%fﬁifg‘fa Iﬁ%g ow the color
and gradat i ofihespodjestsadndotiodr bbRdtspHaatda¢aahdadesnagagiofshed. 15 June

2006 example embodiments will become more apparent from the following
detailed description of the best mode example embodiment 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 data to 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.

FI1G. 5 schematically illustrates an example of color gamut

conversion into an




-13 In the above inmage information processing apparatus, i1Hh&nsgedfe data
may be adjusted on the basis of information appended as a specific code to
t he managenent data file and explaining how the inage data is to be
~adjusted in color and gradation. In the above inmage information processing
apparatus , an adjustnment nmay be done by the adjusting neans to reproduce
an image in a color and gradation_ﬁggresponding to an application on the
basis of information indicative of an application of the inage. These

obj ects and ot her objects, features and advantages of the exanple

enbogj ntﬁ)mﬁll econe nore apparent fromthe_ followi ng detailed

desc {gEFQ TPAEH EOEaTeCHpg dhe cakos pad il onedk Imggsflati.aken in conj uncti on

ith th ir aw . Brief i pti f the Draw FIG 1
schenat | ELp1 § PRt DTSR anrsAmBIe bhClMpEn Comisgon dB ISR cor ded t o
a fil.e accordi ng .thef. resea% invention. FIG 2 is a block diagramof the
3 nag&‘lép?‘geééefélg Bl ﬁ&lﬁg%in e present invention. FIG 3 shows a flow of
Co the pRIGeneipiSeng im ol S, tiogrimy g Fraigbltefthe bR HEA tor. FIG 4

I - £ ti .1 t th | d dati f
g0 Soh s mfRE PRI RO LE iRk TRy (5" Soror
pri n%gtwdgf&@g}%g@?gggﬁ%wgﬂwﬁtrat es an exanpl e of col or ganut

conversion 1 nto an
The present invention will be described in detail below concerning the

embodiments thereof with reference to the accompanying drawings.

According to the present invcntidn, 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 fhe 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 fhereto 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




-14 LCH col or space for correcting the color and gradati ons dinei2o@ge dat a.
FIG 6 schematically illustrates an exanpl e of chroma conversion in
correcting the color and gradation of inage data. FIG 7 shows, in the
formof a block diagram an exanple of the hardware configuration of the
| mage processor according to the present invention. Best Mdde for Carrying
Qut the Invention The present |nven1t§ on will be described in detail bel ow
concerning the enbodinents thereof With reference to the acconpanying
drawi ngs. According to the present i nvention, inmage data is recorded to a
file using a Ti|eFﬂrnJirSrg@ }n FIrG for exanpte Namel'y,"|the file

format imnctuoges—qr OOl T btodgdks I B 1,
1132, . .| asyshov wr{nﬁé '@e Idjée%l}%tet'ahaﬁw ensg;lnal 1Eu§f{§h&f‘ re arg recorded a

header ! Cck S: Z€ o utel,; R‘ Nroanarina anvironnant
cont ent -lexprssed \éﬁ?aéé?ewe“ﬁw@éﬁ’ té‘fee’t"ih‘ﬁa’émﬂf‘ldéﬁimngm i mgde state | ST,
nunber af__hori 7nrrcﬁmPW‘P§<§]aRh1ﬁRN nunbher of vertical pixels VSN, color

space SG ands of f §dmagaiditeisedirhby saseificoptul dqvicetp he reprrslupibledar bl ock HB has
recorded_t her et o |dagredfcolondes (Code 0 to Code 6) CPE indicating content
preparing engironmehdrs |listed in Table 1, and one of codes (Cgde 0 to Code
7) CEO u@ﬁ) cgting content-expressed obj ects listed in Table 2. Table 1
CodeCont ll reparing Environnments OReal scene is taken by digital canera

| Printeq ne@dder i|s read by scan@enteiGexbiszseddWgécts 15
Person '

Scene (day)

Scene (evening)

Scene (night)

Really existent object

Virtual object

Abstract symbol (graph etc.)

Others

For each of the image blocks, there are recorded one of codes indicative of the

NN B W RO

adjusted states of image data listed in Table 3 and one of codes (Code 0 to Code 12)
CS indicative of color spaces, one of vertical and horizontal pixels HSN and VSN and

an offset address of an image block top OFA listed in Table 4.

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




2Filmis read by scanner 3Virtual scene is generated as twhJuhe2edsi onal

Il lustration by conputer graphics 4Virtual scene is generated by

t hree-di nensi onal rendering in conputer graphics 5l mage data is edited by
specific output device to be reproducible in desired color 6O hers Table 2
CodeCont ent -expressed Obj ects OPerson 1Scene(day) 2Scene (evenin) 3Scene
(night) 4Really existent object S\QﬁiyaJ obj ect 6Abstract synbol (graph
etc.) 7O hers For each of the image blocks, there are recorded one of codes
~indicative of the adjusted states of inmage data listed in Table 3 and one

‘of codes_(Code 0 tﬁﬁCDde 12) CS indicative of color spaces, one of
verti cal OUREEREAY RIS pi xel s HSN and VSN and an of fset address of an

i mage bl 0CKidoder A 11 St €0 PBvilabii@s Farsd@PTRnc! AGGRGERLET €T T ed |States:
St at e Codggisteggi nSub 00Absol ute col orinmetric value representii ng physical

Monitors for personal computer -

CRT monitor for personal computer

Liquid crystal monritor for personal computer
TV monitors

Broadcasting TV monitor

Consumer CRT TV monitor

Consumer liquid crystal TV monitor
Consumer plasma TV monitor

Color printers

Ink-jet color printer

Sublimation thermal-transfer printer

Fusion thermal-transfer silver-salt color printer
Laser printer

Screen projectors

Business-use color projector

Theatrical digital projector

SRR T N1 S = NN N T H T ITY IPY T NN N N
b2 | OB | W M e [ O [ W= o= o

Table 4

Code Color Space

CIEXYZ (16-bit)

CIELAB (16-bif)

CIELAB (8-bit)

sRGB (8-bit) as defined by IEC 61966-2.1

sRGB (10-bit) as defined by IEC 61966-2.1 Annex F
sYCC (8-bit) as defined by IEC 61966-2.1 Annex G
sYCC (10-bit) as defined by IEC 61966-2 .1Annex F
scRGB (16-bit) as defined by IEC 61966-2.2

scRGB (12-bit) as defined by IEC 61966-2.2

scYCC (12-bit) as defined by IEC 61966-2.2 Annex B
e-SRGB (10-bit) as defined by PIMA 7667

e-sRGB (12-bit) as defined by PIMA 7667

e-sRGB (16-bit) as defined by PIMA 7667

S:E\caoo‘qoxm-&-wm._no




light-distribution state of scene 10Val ue of signal capturg&durieyoddrage
sensor and adjusted by at |east noise cutting 20Val ue adjusted by white
bal ancing; 1inear matrix conversion into specific sensor space 30Val ue
intentionally adjusted within visual color ganut independently of specific
device 15 June 2006 -16 Qutput-ready States: State CodeDevice Set as Target
at Tinme of Adjustnent Mai nSub 40Monj.tors for personal conputer 41CRT

moni tor for personal conputer 42Liquid crystal nonitor for personal
conput er 50TV nonitors 51Broadcasting TV nonitor 52Consunmer CRT TV nonitor
53Consunger liquid crystal TV nonitor 54Consunmer plasma TV nonitor 60Col or
pri nt er sIea Man'(qdesd) 3 pf Fwe éypes mEwordesndieativenelr adhnsted atatesers print er
63Fusi on t her -transfer silver-salt color printer 64Laser printer
70ScHBge ﬁﬁ%gg dFsTa‘bistéil 3le.sgecteyed stadeaaesnectively.  Namely,

image data js encoded by a value linearly proportional to a light 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 other hand, the Codes 4 to 7 indicate
output-ready states. Namely, image data is encoded by a value adjusted
correspondingly to the reproduction characteristic of a specific device.

Each of the image blocks IB1, IB2, ... has recorded therein image data encoded
in a specific color space in the form of RAW point-by—point ordered from upper left to
lower right.

An image processing system, generally indicated with a reference number 10 in
FIG. 2, will be described in which many.steps of operation are done from preparation
up to output or display of image data. In this image processing system 10, an
application 5 is supplied with image data of an object, original or the like supplied
from an imager' reader 1 such as a digital still camera, video camera, image scanner or
the like, CG imagé data on an expressed object, generated by a CG generator 2, image
.data edited by an image editor 3 from the image data or CG image data, or the like via
a data transmission system 4, and one of various types of outputs including a printer
output, monitor output, TV output, screen output and the like is produced by an output
device 6 from the application 5.

In any parts of this image processing system 10, it is highly possible that an

“adjustment is done for some purpose. An example of the adjustment to be done at

~ the application 5 using the file format shown in FIG. 1 will be explained herebelow.




72Theatrical digital projector Table 4 CodeCol or Space OCH&EXME 2006- bi t)

1CI ELAB (16-bit) 2CIELAB (8-bit) 3sRGB (8-bit) as defined by | EC 61966-2.1
4sRGB (10-bit) as defined by I EC 61966-2.1 Annex F 5sYCC (8-bit) as defined .
by I EC 61966-2.1 Annex G 6SYCC (10-bit) as defined by I EC 61966-2. 1 Annex

F 7scRGB (16-bit) as defined by | EC 61966-2.2 8scRGB (12-bit) as defined by
I EC 61966-2.2 9scYCC (12-bit) as defjned by | EC 61966-2.2 Annex B 10e- sRGB

(10-bit) as defined by PIMA 7667 11€-sSRGB (12-bit) as defined by Pl MA 7667

12e-sRGB (16-bit) as defined by PIMA 7667 15 June 2006 -17 The Mai n Codes

0 to.3 of two types of codes_indicative of adjusted states as inmmge states
IST in T?.Ebﬁapshq:amr)c%ﬁhowem@l@e%%a@@pcbxlatl@ﬁudwbwb@ﬂmgepromm y, image
dat a “i %Scoded by, a value linearly proportiognal to a IlgH physi cal state

w G

or b§nGWhieh appiophiately sarmggtsamape daty i thede Jomnat showatindd G drer8igondi ng i n
The oRS InPETIPR ancae SOt ﬁ%ihfﬁ'gwa%éevxgkﬁﬁwe Plready faoam o
R T N A D R e T L
'_Q%%Nrec a98%1hﬂFﬁFABm£g&ﬂ%o%%hﬁ encoded
Determining that the user has opened the format file and finding a user’s
- instruction for display of the image data on a monitor screen, the application software
5 runs to appropriately correct the color and gradation of the image data following a
procedure shown in the flowchart in FIG. 3. |
The correction in color and gradation of the image data for display on the
monitor will be explained below with reference to FIG. 3. Instep S1, the application
software 5 judges whether an image block whose image state IST is “4-x” has been
detected in the header block HB. It should be noted here that the image state IST
“4-x” indicates that a device for which an adjustment is to be done is a personal
computer monitor as will be known from Table 3.
In case the result of judgment in step S1 is affirmative (YES), namely, when an
image block whose image state IST is “4-x” has been detected, the application
software 5 goes to step S2.  On the contrary, if the result of judgment in step S1 is
negative (NO), the application software 5 goes to step S4.
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”. 1t should be noted here that the color space




in a specific color space in the form of RAW poi nt - by- poi m$ Jwedeteed from
upper left to lower right. An inmge processing system generally indicated
with a reference nunber 10 in FIG 2, will be described in which nany

- steps of operation are done from preparation up to output or display of
imge data. In this imge processing system 10, an application 5 is
supplied with image data of an-objgﬁil original or the Iike supplied from
an i magerreader 1 such as a digital” still canera, video canera, inmage
scanner or the like, CGimge data on an expressed object, generated by a

O O s e S 5 Bl R P R o Lo 0o
ot ou® LB AL USRS % BBl SR RO SRS TV,
e BB BB B R TSR SRR AT R 2,
e e 5 TR 0 ST B o S T oo
Sho g Fl Ry 2 ol T uded | n the | mge processor, end wch

Das S oo Tl R ST APl S6ftwird SHEASIMARG AR BDRPHGRE, |t har are

al r eady ormation I n orima 'S assurmed here that

t he ;apRle GALITST 18 “B8or SADHP WAL %eé@g&tte%géafih%ﬂe h@#ﬂ%&@ﬂﬁ.nc mput er .

Determning that the user has opene or mat e and Ing a user's

-i nstyhietild BB nbRId Igire BhAYin Aabld8, th@‘iﬂﬁg@ e PIT &30P nHRALSEH §8le the
application software 5 runs to appropriately correct the color and

il i s nigg Ry o sy {0y
dis nhaynmge stage 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 S4 is affirmative (YES), that is, when the

- image data whose image state IST is “3-0” or “2-0” has been detected, the application
software 5 goes to Stei) S5. On the contrary, if the result of judgment in step S4 is
negative (NO), the application software 5 goes to step S6.

In step S5, the application software 5 reads image data from the offset address
OFA at the top of the image block, and then goes to step S10.

In step S6, 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
noted here that in Table 3, the image state IST “1-0” indicates a signal captured by an
image sensor and having a value that might be processed by at least noise cutting.

‘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




i ndi

monitor will be explained belowwith reference to FIG 3. 13Juns@e)s Si, the
“application software 5 judges whether an image bl ock whose inage state |IST
is "4-x" has been detected in the header block HB. It should be noted here
that the inage state IST "4-x" indicates that a device for which an
adjustnment is to be done is a personal conputer nonitor as will be known
fromTable 3. In case the result of %dgrrent in step Si is affirmative
(YES), nanely, when an image bl ock ose inmage state IST is "4-x" has been
detected, the application software 5 goes to step 82 On the contrary, if
the result of judgnent_in step S 1 is _ negative , the application
sof t fRifwars y8aes toostep 8. sOn ﬂw QTERRrBaf thmesabptfa%@&m@ﬁ 195ePP & 5 reads
thelrra ﬁ@e omthe offs address OFA at the top of the image bl ock.
I'n s’E‘%ﬁ‘ the, applicatiasy s %rﬁér@@ tPGéng’e% -based on the header bl ock

HB, wh her e col or, space ode . It sho ted here that
the col oin Spn S 5 axplich GBeot t@regs gadighe gimags daidfes "8obit”

deflng in I 0619? 1| le 4. In case the result of j udgnent in step

s3 i QAGEPS 4faet g@sﬁn,la : when the color space code CSis "3", the

?38‘5%2‘3‘% e B8, ﬁ%?ﬂpilcﬁﬁg‘iﬂt’ s Rt RO o wblE oo 1o

step In step S4, the appli catl on software 5 judges whet her an i mage
bl ock ose i mge state IST is "3-0" or "2-0 has been detected in the

header bNQféﬁ "s"ﬁs 5b, ﬂ'r%rhgiplh‘éa@&t 5'(9&%9@'9 S\thtse[t% gﬁ'ﬁ’dlﬁghe je T aﬁrage state

| ST "3-0" tes’a v |ntent|ona col or

gam%cpchQ%H%Bﬁe&% YheOfesalt DPSRifd KaldeMh ?m%erté.b ctltt?B'(tfa-Qﬁ Eﬁ&@déiﬁ?&d 2- 0"

ates a val ue already adjusted by It al ancing, ear matrix
convigy SEC61066502.2. SEESHJlE be SRET thaPah§ clor kPscd is@prés@e&ﬁ?% dode ggsul t of

judgnent in step $4 is affirmative (YES), that is, when t
“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,
't_he 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




i mmge data whose inmage state IST is "3-0" or "2-0" has be¢hJuleiews ed, the
application software 5 goes to step S5. On the contrary, if the result of
judgnment in step S4 is negative (NO, the application software 5 goes to
step S6. In step S5, the application software 5 reads i mage data fromthe
~offset address OFA at the top of the inmage bl ock, and then goes to step S
10." In step S6, the application sofiware 5 judges whether an inmage bl ock
whose image state IST is "1-0" has'been detected in the header block HB
It should be noted here that in Table 3, the inmage state I ST "1-0"

indi cates a signal captured by an image sensor and having a val ue that

ni ght dpdce spe@bed dyshe amage sigte Hol sethagalphgamphincdREBt(Bebif)epace of

j udg t in step.S6 is affirmative (YES), nanely, when the inage bl ock
whosETineddsy TG 5p62.1 and gogrespensling én treeasier 68 “3F iig@pta etficon 15 June
2006 -20 softwa 3@% goes to %§ﬁ£ S7. On the contrary, if the result of

j udJiPker SRacesaRdh thsg aes 10 steRt (NO), the application software 5 goes to

~step S 11. .In ep S7,..the a icatjon software 5 reags t.he i nage data from
e of f SBCS habe ARplicaion SUHe quvﬁg‘@?eafbnﬁglé.cuq"h?%rt({éﬂﬁ%?)?taﬁe

application software .5 generates a histogramto identify a white point.

Nexteqq{@?%gﬁggg, the application software 5 makes white balancing in the

e PR At RS o8) S RSP Rl R,
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the "applicati’on s coinpresses e color ‘gamut € the «color

gamdut bff e E@i'o?:%ﬁébﬁ?ﬁ’tﬂi§QR@%%%ﬁggéac%Sz&Qﬂﬁti% %ﬁéiégaﬂﬁaﬂ ve of that

~color space, a en goes to ste ste e application
sof t war gn tdpUSI NS ShWABpHEIH A S OFFRER PhRAAAMNESRIstruction for display of the

image on the monitor.

Determining that the user has made an instruction for output of a video content
in a file being displayed on the monitor screen to a color printer for viewing, the
application software 5 automatically runs to appropriately correct the color and
gradation 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




imge state ST is "5-0" or higher shown in Table 3 has bé®sundeo@cted in
the header block HB. In case the result of judgnent in step S 11 is
affirmati ve (YES), nanely, when the inage bl ock whose inage 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 judgnment in step S11 is
negative (NO, the application software 5 goes to step S14. In step 512,
the application software 5 reads tH ‘image data at the offset address OFA
at the top of the imge block. In step S13, the application software 5 naps
all" the values in the color gamut of 15 June 2006 -21 a device specified
by tegatinadiOsy @kmeappm:aﬁl@nwgw(am digogataustep$24RGB (8-bit) space defined by
| EC 61966-2.1 and corresponding to the code CS "3" indicative of the «color
space, Jﬂétwaébéépﬁ’]&%mp%@?‘&@ﬁ J reads dye inage, dathat tsffseheddigssof t ware 5
- provides an instruction for display of an error nessage. Further in step
SlS,Oﬁ?&@té%FQ&%{‘B@HH@% ke 5 converts the color space into SRGB (8-Dbit)

havi d "3" indicati f the | , dcli |
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52.1 (NG tiRPRPIEAtbAROftware 5 goes to step $35. ' o

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 1s “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




software 5 judges whether an image bl ock whose i nage stat & Jusd2006 "6- x" has
been detected in the header block HB. It should be noted here that the
imge 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
judgnent in step S21 is affirmative (YES), nanmely, when an inmage bl ock
whose image state IST is "6-x" has _heen detected, the application software
5 goes to step S22. On the contraf?,“if the result of judgnent in step S21
is 15 June 2006 -22 negative (NO, the application software 5 goes to step
524. In step 522, the application software 5 reads the inmage data at the

of f gwttedtidrecdat thefmage stdte ISOP 109” tridecdtemg sigohbeaptunishdy the Is1age 523, t he
application software 5 judges whether the color space is the sane as a
codechsor antboaving ajvialitpeadjustgdihy atdegnt npisercutting.case the result of judgment
in step S23 is affirmative (YES), that is color space is the

sane as lokaseBgaesyt o fislamentgnisipd $i6 iﬁ@ﬁm\,\ggge 2%%43)1:@@13 o vdsnthgre 5 _
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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 S32.  On the contrary, if the result of j'udgment in

step S31 is negative (NO), the application software 5 goes to step S34.

In step S32, the application software 5 reads the image data at the offset address




Step S24 is negative (NO, the application software 5 goe$5dune80d8p S26. In
step 525, the application software 5 reads the inmage data at the offset
address OFA at the top of the image block. In step 526, the application
software 5 judges whether an image bl ock whose 1inmage state IST is "1-0"
has been detected i'n the header bl ock HB. It should be 15 June 2006 -23
‘hoted here that the image state |SI,,'1-0" indicates a signal captured by
the i mage sensor and having a val ue adjusted by at |east noise cutting. In
case the result of judgnent in step S26 is affirmative (YES), that is.,
when |.ock mage state IST is "1-0" has been detected, the
applpgag‘t?t&h ‘gﬁ)f)?\ﬂﬁr’éﬂa‘g 8§i(to step S27. On the contrary, if the result of

e NeR e e%p%%etaﬁe?ga“ V%ﬁwa%%ma%ﬁ%ﬁewéﬁg e Shlor Eamm Ao s at
f.f d 28, h
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step S&g age application software 5 nakes white balancing in the |inear
spac %§ converts the result of white balancing into an scRG (16-bit)

] Eafipféilés@n‘?ﬁég by appheds Sowatd s R S AR B SP S " Teb e

_ | &St £R %Q the application software 5 conpresses the color ganut to a
vaI ue out a color ganut of the printer and then goes to step S35.

Instep S3dxt 1h@?e;ﬁ995'tﬁ@tabgﬁcﬁtli%tégﬁrﬁ@aéﬂ SRS pAcd fiRgs DI ock vhose

image state IST'is has been detecte omt head bl ock

HB %2‘%""%”‘%3 hfnrga @l 4 vElel o OB colBr BhMRt, S@ An Ty Sat@hé LiffERdS éﬁ%oﬂfﬁ%s) t hat
ge bl ock whose image State 4-0" or higher has been
dEt ect edn stdpeS36, the application software 5 makes an mstructlon 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. 2000-278546, namely, a color difference minimization method in
which a color gamut is converted into a visually uniform color space so that a value of
fhe 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 term in 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 S$13 and S33, if the

content preparing environment CPE in the header block HB is other than “3” and “4”,




abpl i cation software 5 goes to step S32. On the contrary, 15 funei?e0& esul t of
judgnent in step S31 is negative (NO, the application software 5 goes to

- step S34. In step S32, the application software 5 reads the i mage data at

the of fset address 15 June 2006 -24 OFA at the top of the inmage bl ock.

- Next in step 533, the application software 5 maps all values in the color

ganut of a device specified by the2'$mage state I ST into the col or ganut of

the printer, and goes to step 535.“Tnh step S34, the application software 5

makes an instruction for display of an error nessage. Next in step 535,

the application software 5 converts the color space into a printer RGB,

and 04 gamaplgangaebut! the GRIé icether thyammny, compueiey graphiashthe ¢ofer pamshcodi ng.

I'n step 536, t e(gpg}{yic tion software 5 makes an instruction of output of
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chroma and hue axes as shown in FIG. 5 by a conversion formula given by the
following equation (1), for example, so that a 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=kx (=%~ 1) s (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




content preparing environment CPE in the header bl ock HB 1§Juwel@e46 t han " 3"
and "4", 15 June 2006 -25 for exanple, nanely, if the CPE is other than any
conput er graphics, the color gamut is conpressed and only val ues out of
the color ganmut are mapped in a mninmumvalue into the color ganut.

O herwi se, to make the nost of the color ganut of a device D, the color
ganut of a device S and that of the gevice D are anal yzed to appropriately

map val ues out of the col or gamut of® The device D. Note here that a
chromatic value Cs is converted into a chromatic value Cd on an axis, on
which the um nosity and hue for the chromatic value Cs are the sane as
t hos@XdBPplet he chromatic value Cd, in an LCH col or space defined by
| um nosity,. chrqomg and hue axes as shown in FIG 5 by a conversion formula
gi ven by?d ﬁ@owﬂoﬁ'led\‘iﬁaﬂ@ regeespbAl gagludespn Bpagfite regder hhyudgmprbnat i ¢
vaIue.C%—nax of.the.csgor gapg% edge_of the device Swll be mapped on a
chr oWRit P> GAINEIQRHUNE R 3 oHnagRelilCoWEIET Yh PBrmeader iSPlavePI@ssssie MHE9Sshown i n
FIG _6,. to thereby na hi gh chromatic value correspondingly to the col or
ganu@“@#o?%ﬁmﬁ8$$%%uﬁﬁéﬁiP@“naintaining a low chromatic value. Cd = k x
a. coefficient
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sof tware but they can al so ected by an | nage processor generally

indifﬁs%ggri%tima%efb%cﬂ{ RINF SeledR A appPoprintt RBribasE prbREEamLe FIG 7 for 15
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_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




-26 exanple. As shown, the inmage processor 50 includes an5iurageoq il e
reader 51, judgnent unit 52, correction unit 53, inmage file witer 54,
on-nonitor display processing unit 55, print-out processing unit 56, etc.
In the image processor 50, the inmage file reader 51 reads data in an inmage
file recorded in an HDD, nenory card, digital camera or the like in the
format shown in FIG 1. Follow ng H]e procedure in the flowhart in FIG 3
‘or 4, the judgnment unit 52 selects?’ based on header information in a
header bl ock HB, inmage data in an appropriate inmage bl ock and sel ects an
appropriate correcting process. The «correction unit 53 corrects the image
dat a0t omamitaimng the mexmaumrasplutianafor gxewipdé.onal |y in a nmenory (RAM).
Using the format shown in FIG 1, the image file witer 54 records or
wites tHisosBIvedatastmgag@may apabedeng for alh osigprad prage datacadir i nf or mati on
to the inmage file in an, HDD. The image file itself may be witten

addi $Xa3nRle; ymage datador disphagen ihﬁ:em@ﬂ%oxsﬁraen may haverankyitlh it has been read
or into a.newly prepared file. The on-nonitor display processing unit 55
pr oc0sRes Istpﬁ@’ Ixglsttbgreofadiisttgk a  for display on the nonitor. The

Bri nter AEsaA b B indlbdedin B RREReo Dot HBRdCraEhin HLesvRHvent | on
P BT el A 30 e PR e
o P el b e TPl P PR o cacr
- 15 Jung 208k i‘nggge%lﬁ‘éf(: by mai ntai ning the maxi num resol ution, for exanple.
| 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 dataona . -




Al so, pixel adjustnent may not be done for all original |ngmedddsa. For
exanple, image data for display on the nonitor screen nmay have only the

t o- be-di spl ayed pi xels thereof adjusted. Image data to be included in an

i mge bl ock may be recorded in a conpressed form Information incidental
.to the data conpression nmay be recorded in each image block or the header
bl ock. An existing imge format of such a specification my be used for

t he i mage bl ock. The code i ndi cativ® of an adj usted state may be segnented
by defining adjusted itens thereof, adjusted anmobunts, etc. The col or and
gradation adjustnent for which a code indicative of an adjusted state

i nt eroigentexprassedotijgctinm the fhasisfofiinfiepativanin piileahslubitg the iawgeddas i on with
ot her pixels for sharpness correction etc. In the foregoing, the present

i nvdntaceardrnsebedn thireedot bedi gradatienacprodosing eapability enganwnﬁcef erred

enbodi nents thereof as exanples with reference to the acconpanying
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the art that the present invention is not limted to the enbodi nents but
can anseadjgsiedistates af therinage dasmigmsove Sisseqlor rapoduaibiliny of Vepge dataenbodi ed
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devi'ces vi a appropt e conprenensi enco
 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 perrr’iits to know, when subject image data resulted

from encoding of a content might have been adjusted in some way and 1t 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 adju'stment 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.




- conprising the steps

and adjusted states of the inmage data, inprove the color A&guned0es bility of

i mge data encoded in the sane col or space, and attain a desired color

reproduction of 'image data via making the nost of the standard col or space

whose col or ganut is expanded. Al so, the present invention permts to

appropriately render inmage data being stored when an out put device and

i ntended purpose are known if it cap, be determned that the inmage data has

not . yet been adjusted to any specifft device but it is recorded in an

- expression nore approxinmate to a scene. Al so, the present invention permts

to know, when subject inmage data resulted fromencoding of a content m ght

have been adjusted in. sone way SAeAIMSi s desired to use i mage data

adj usted in another way, whether the latter inage data exists and an

address to which reference should be made for finding the image data, to
attain.,a.coefficient and bes orrection of the image data by
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15 Jupsingh ér%%%ééﬁia}a; ¥y 1 mage i nformation transm ssion nethod

appending, in the formof a specific code to

- image datherdiftii MRlihRBe A K&ihBInd Hoth "rpggﬁe ' e

. standard col or rgpace has been ald?ustg)gol} ngtéd()) - gﬁﬁﬁ%gﬁgﬁg ?(%ﬁb%o&@
reprihepd.ati on as i nformation for reproducing color and gradation
information on the imge data; and transmtting the i mage data having the
i nf @ natihenmatiprihgbestt forth heclapach, wikered@formation 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,

fespectively, 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




thereto. 2. The nmethod as set forth in claiml1, wherein ifdnga@déon
‘explaining howthe inmage data is to be represented in color and gradation
i's appended as the specific code to the inage data. 3. The nethod as set
forth in claim1l, wherein paranmeters indicative of howthe color and
gradation representation of the i mage data has been adjusted is appended as
the specific code to the inage data, 4. The nethod as set forth in anyone
of claims 1 thru 3, wherein the inage data encoded in the standard col or
space, and a data file having appended thereto a code indicative of how
the col or and gradati on have been adjusted, have appended thereto,
r espeatt okthg inpgeidatohas beear adjustod ivnaloriand gredaterepresentationher data file
adjusted in color and gradation differently fromthe sane col or and

gr adét i oANrigmZedaforaation. trasnipyonwidibad,agherein benlihéne exasis ane of clainms 1
thru 3, wherein there is stored in_ one data file a plurality of inage data
adj uplusalityrofcdnte filesreachrhaaing stored thessiaimage datmenqodedsnike stendardand
gradat i on representation apd a specific _code indicative of how 15 June 2006
-30 €RloR spacy fﬁ@s iiCBﬁg@d dncalos andyaadatiy) didtesenti v frosn i samee eplanand on
repre%gﬁpation. 6. .An inage information. transm ssion nethod, wherein when
t her 8raSRPOpJeRresEItation. 4 PapascrRenl 43t sde isdiaednulichdias sEred thetgie n i mage

- data_encoded.in_t.he standar col or space an justed in. color and

o aaRoBARaR R BalE PSS FeleeiSs T a30RGRe Hhih A SHiPondgSodbent ati on, a
mana file ks U ich has stored therein position information
enab J§§%?§$§?§ﬁ8%&%8f§ﬁ’@ﬁgﬁﬂgﬁata file corresponding to the adjusted
state of i 7 . - £ ' aim 6,
wnor i n THE Sibed TS dBhd in el o vndiSh MAORSI AT FEbiliRE bSoL Bl o
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management data file.
8. Animage information pchessing apparatus that 1s 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
_gradatioin 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.  Theapparatus as set forth in claim 8, wherein:

there 1s supplied image data having appended as the specific code thereto

- information explaining how the image data is to be represented in color and gradafion;

and

the image data is adjusted by the adjusting means on the basis of the information,




8. An inmage information processing apparatus that is supph$&oerddth i mage
data having appended in the formof a specific code thereto information

i ndi cating how the imge data encoded in the standard col or space has been
adjusted in color and gradation representation as information for :
reproduci ng color and gradation information on the inage data, the
apparatus conprising: an adjusting nmeans for reproducing color and
.gradation information on the imag‘e31crata by adjusting the inage data
referring to the informati on appended as the specific code to the inage
- data. 9. The apparatus as set forth in claim8, wherein: there is supplied
i maggppdaded hathegpeaifpecatiedioabetimage patd dndexpdiminghkowtthe imagedattis on

expl ai ning how the image data is to be represented in color and gradation;
and tobe riepragentgdtia dodoradidugadation. t he adj usting means on the basis of the
information, 15 June 2006 -31 appended as the specific code to the inage
dat d0and hexdnparaiings Rehiortheni deige 8dwheardis: to be represented in col or and
gradation. 10. The apparatus as set forth in claim@8, wherein: there is be
suppl i edheredgbe supnliedimage dyfadnaing appanded #p des spaciioseds teretoo
paraneters indj.cative of how the cql or and gradatigon representati on of the
| maerRELRrs H@C%f&pfé&%&%aeioaﬁagtgﬁ@atmgsp%%wﬁ@n e g datehe basi s
of the, basis. of Cf.he paraneters appended as the specific code to the inage
dat : aéh&evﬁal%é? :#89how t he col or and gradation representation of the
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. 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




has been adjusted. 12. The apparatus as set forth in any dhduref2084 ai ns 8
thru 10, wherein: there is supplied image data including the i nage 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

adj usted, having appended thereto, respectively, position information
enabling reference to another data file adjusted in color and gradation
differently fromthe sane col or euﬁﬁzg?adation representation; and the image
data is adjusted by the adjusting neans referring to the data file on the
basis of the position information appended thereto. 13. The %pgaratus as
set dppltchtipn onlthe ayi2 of whkr miatioanndidpuse o€ an intsndhapplycation ofddg ust i ng
means to reproduce an inmage in a color and gradation corresponding to an 15
Junen®®e6 - 32 application on the basis of information indicative of an
intended application of the inmage. 14. The apparatus as set forth in claim
12, MherBimappaeatupagsctdford insclaign d2: wherdin the rasgeodata iipadivsted, for

bef ore-adj ustment _state, by the adjusting neans on the basis of the

. par desliosatéon iy befar¢adprstmen) state, byIthe adivating sepens on the basisaiithe i on of the

. .image data hag been PQ£UStEd' 15. ' The apparatus as, setéLotth ia claim 14,

- wherRATRDERTE HAISHRERE haw dBneolky apﬁ@ra%f%&ep@eﬂ@aﬁg Hdhe éPREEGRE an | mage

in cql or and gradation corresponding to an application on the basis of
i nf M@B@%W&&Lati ve of an intended application of the image. 16. The
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dat aap%?i%aﬁ@ﬁ Bn the basis of information indicative of an intended application of the
image.
16. The apparatus as set forth in any one of claims 8 thru 10, wherein:
there is 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 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.




adjusted; and the imuge data is identified in the data fil&Jaedled) usted by
~the adjusting neans. 17. The apparatus as set forth in claim 16, wherein
an adjustment is done by the adjusting neans to reproduce an imge in a
col or and gradation corresponding to an application on the basis of
informati on indicative of an application of the inage. 18. The apparatus as
set forth in claim 16, wherein the jjmage data is adjusted, for restoration
to a before adjustnent state, by the adjusting neans on the basis of the
paraneters indicative of how the color and gradation representation of the
image data has been adjusted. 15 June 2006 -33 19. The apparatus as set

~ forthP.i nlle apparatgs agiset kirth tnclatindst mberein aindwhestignt iredongd)udei ng nmeans to
reproduce an inmage in a color and gradation corresponding to an

appl dadjBstinghmeans &erm@@eoan imRgst ed rolor andigcadation GTespORGIBEite 40 on of t he
i mage. 20.. An inmage infQrmation processi ng apparatus in which when. there
exi stppligatipn @ndhe Pysisof datarrmtioadndicalive 8¥ pR@pelissien ohthedprgemge dat a
enco edﬁ%n,the s%andand col or, space and, adj u teg i n, color and gradation

di f fet-erdNyMEES MIPHEAYGRPIREASSNEARPATFH & HA Y VOERARUREHDA, there is
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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 fhe 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.




22. The apparatus as set forth in claim20, the inage dat asiunegftust ed by
"the adjusting on the basis of infornmation appended as the specific code to
t he managenent data file and explaining how the inmage data is to be

adj usted in color and gradation. 23. The apparatus as set forth in any one
of claims 20 to 22, wherein an adjustnent is done by the adjusting neans
to reproduce an inage in a color ang gradation corresponding to an
application on the basis of i nfor maf4 on i ndicative of an appl i cation of
the image. 15 June 2006 -34 ABSTRACT The present invention provides an

i mge signal processor for providing a color image. In this apparatus, an
image file reader (51) reads anﬁﬁﬁﬁﬁﬁAﬁﬁfa file having appended thereto
information indicative of how the color and gradation representation of

i mge data encoded in the standard col or space has been adjusted as
information for repraoducing color and gradation information on the inage
data. | nbgRpersent InYCHHON PpPYIERT phiBagesigaabpuerssoidonproyiing i ¢dee
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for reproducing color and gradation information on the image data. Image data in an

appropriate image block and an appropriate correction method are selected by a
- judgment unit (52), and the image data is corrected by a correction unit (53). The
- result of correction is provisionally held in a memory (RAM). Image data after
corrected is processed by an on-monitor display processing unit (55) for displayona
| monitor. Also, the image data after corrected is processed by a print-out processing

“unit (56) for supply to, and print-out by, a printer driver.




