15 June 2006 -1- DESCRIPTION I mage Information Transni ssi dhJuie2f@d, and

| mage I nformation Processing Apparatus Technical Field The present
invention relates to an inmage information processing nethod and apparatus.
This application clainms the priority of the Japanese Patent Application No.
2001- 350523 filed on Novenber 15, 2001, the entirety of which'is

i ncorporated by reference herein. Background Art In a systemincluding
processes from producti on of inage“Hata up to display and output of the

i mge 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 $IS$ERIBTI@Ni s type conpleted in one
~apparatus, the color reproduction systemis divided in a plurality of

-di spersed processes. Therefore, for final color and gradation reproduction
in a desired state, interfaces of all the dispersed processes should
interpret a signal ImagedsErontion Bapsmssionndathad andn this account, coding
‘and handling of various signals are standardi zed by the academ a and

i ndustty. Especi al | ylmage leformatiepdsecespeg Appaiefuns are defined in CE
1931 (standard colorinetric system by the CIE (International Conm ssion
on- Il dm nation), which defines the color matching functions for the
standard. o rvers. Various color 15 June 2006 -2 spaces and their coding,
pre2&§®8“@E%§3¥orinetric nuneri cal standards, have al so been standardized

on the T psregénttirrl]\?en%o% r%?:ﬁ%s‘ to an image information processing method and

apparatus.
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




Signal transm ssion according to these standards will | eadSdueg0@&ol or

mat chi ng by which color can colorinetrically be reproduced, but all kinds
of .col or cannot be reproduced accurately dependi ng upon the characteristic
of input and output devices wused and Iimtation of coding. On this
~account, it has been proposed to use a color reproduction technique such
as the col or ganut conpression for_ggpping a color, not reproducible by a
certain output device, as a simlar“color included in a color gamut of. the
original color, and adjusting the color included in the col or ganut
correspondin%%%, g%o t hereby match the reproduced color in appearance with
t he $P4cgF And IyAeceHagcpramaised opcofastmetsisy wuekicdptardasds baye aksehssni ng nor e
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and chromaticify separation spacé) in nany cases. concep col or

ganutheidrigifdl cbfor) URE adRBingIharbldradclubed th $hé BHIGE gRhRE BAkHsbnddnglya col or
out of the sRGB col or gamut (YCC) develops in the 1l nage produci ng process.
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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




in a darker area but snmaller in a brighter area than that 1appei28éb to t he

conputer's nonitor. Therefore, an image should be rendered for print-out

by a color printer with consideration given to a color ganmut of the col or

printer output. In such an application of a digital still canera, an

i ncreased nunber of different types of outputs w |l disorder the gradation

in some areas of the color ganut if ;an image rendered for output by a

certain device is displayed or printed out by a device of another type.

Al so when a virtual scene is three-dinensionally represented by conputer
sing no input device, inage data.is generated by rendering with a
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vi sion and ranges of repreSentation une - various types of

- out paipliRvioaes DdigeaPailllchagietd) AnliRreas&h@RbEr 5Phﬁferemgg s a@@utphﬁs dept h
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. r ecooutput by aioep@in degice indishayediogpairted augbpdalevive sfamotspansé.ng in a
one-to-one relation to the ,
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




physical light intensity, etc. These col or ganut techni quésiunaedasde an
expansi on of the sRG@ space (I EC 61966-2.1 Annex G Annex F, for exanple)
etc. advantageous to the coding by an "output-ready” representation.

Di scl osure of the Invention Exanpl e enbodi nents nmay overcone the
above-nentioned drawbacks of the related art by providing a novel and

| nproved i mage signal processing method and apparatus for outputting a

col or i yBEGusEYRERIGE Rbes BRoRsmAids At LORICeRMIBl Aibpoess! no
met hod and appafratus, capable of representing an image 1n a desired color
by maki ngamh anskbitodepthewhi bneidt xiakng thpaasitesi ohandhingr g?nut
t hereof expanded. | e enbodj nents nmy provide an inage, signa
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| mage, out havi ng to newy adjust the ata, I1n cdse there is stored a
it

pl ural i t3n gkpprage dathe s&{@Brephdeo(lEC 61966-2.1 Annex G/Annex F,
for example) etc. advantageous to the coding by an "output-ready”
" representation,
Disclosure of the Invention

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

by |




di splay on devices of different types. |Inmages rendered fot5JduaeR@és out put
devices may be stored sinultaneously in a scene-referred space, and may be
rendered at each output device. Further, exanple enbodi nents may be nore
effective by building a systemincorporating the conventional techniques
and taking in consideration the following: Wth image data prepared in an
appropriate format and color space ahd a specific recordi ng nmedi um havi ng
the image data stored therein, the user will be able to obtain a desirable
result of color reproduction by designating an appropriate adjustnment in
handl i ngseldningrdgen dats saﬁthtvlecﬁrrcﬁmgpp&tﬁtum1inmeﬂdédimg6bd' assdiagd he can
know t he state gf%the | e dat a. ret ore I mge, data encoded in a

‘speci fi c APoMhER éI‘SEcﬂ éﬁ%ﬁg@u"% (‘J”P& temgvelmadisggbccation in
nost cas@gta,!ih §Q§Hatlpéresi‘écﬂo?@§%sphﬁ'a@ﬁ?'(ffaﬂhggg(ﬁl3 reﬁ? eecfﬁ&t ation can

result from an adjustment made by a correction e i mage
i nput/ oudp&nladam devaeek aﬁysﬂhfﬁcabnbty]seﬁ tware, that can automatically nake
" a judgnent tion of such a limtation. In a future

th some 3s
i nf or mat i on%ﬁl‘l‘\?g%ﬁﬁﬁﬁ? EPE ¥ ariQysoauiPHt e visendaay B si9sedont ent s,
sources & 4AELAY mgtgcen%%f%??ed 3B dnd TP QLAY devices and

various applicatio outputs a even one device or
appl i cat eagh osivputvderjcd.t will be difficult to make an opti nmum adj ust ment

descri bed. o FEMEE: RATWIP A Bodn e En0Ees RAPAREREEELBY space or &
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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




-6 (JPEG 2000 "1TU T Rec. T. 801", for exanple) is under 13fwmadesali zati on,
and even data in a specific imge format and col or space will contain
together intentions of representation expected by the user, content
preparer and device. It is difficult to judge to what extent and for what
purpose image data itself included in the data has been corrected in the
process of transm ssion. Therefore, since there are nany respects to be
taken in consideration for a correctbuser's data handling and a desired

col or representation, the user cannot easily nanage the col or
representation or a data correction by an automatically runni ng hardware
or sqiPiGr 2000 Y1TUeE Rebl ¥. 861°qdpt &xeanplex iewsderstandantizaikpeahd@dvgnt o a
plurality of processes. To provide a desired color representation by

maki rata ilrea spatifiofimage dormdtamdarodorcspace weiflawmtain tsgatherainsdrtioatiofn, it s
necessary to ascertain the state appropriately and nmake an appropriate

adj ugepusaentation eapedtnd dydbd upen; postent Geiparcramd dpvagat ilois diffiandt iorage can be
corrected in nore than one manner. Cenerally, the correction is done based
on adydgg ta what sxteatwmfarmplbatmarpese imagerdasm itself probedaellinabi datashasPer son,
scenery, really existent object, abstract object, etc. Content preparing
envi DERAERIECted iadhe @W&)Q%E%WSSM&H% ¢.ovade therepareananyy aphi ¢ ( CG) ,
two-di nensional illustration, etc. Coding characteristics: Representable
col ofePeRtit qufgfr @hﬁ? 11y ORtideratiopifer yeprrret wseE s dapbandlngandea desired
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correction by an automatically running hardware or software will possibly be applied
excessively and repeatedly to a plurality of processes. 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 responsivity, light source, etc.




Represent abl e col or ganut, gradation curve, etc. |ntenti dhduref208fut put
application: "beautiful", "true to really existent object”, "true to result
of image preparation”, etc. O the above information, the input or output
device characteristic is not necessary as a basis for correction of the
color and gradation of inmage 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 ClECAM 97s. Inage data encoded in

" a col or space dependent upon a device can be corrected in color and

gradation referring to a device profile standardi zed by I CC (International
Col or  CoMéttdeyige Jrarderisiosy to be specially defined in the specification
of coding such as the sRGB col or space. An intention of output

appl i cat i on, Represeifabls Gokrggana gracﬁatxpg CUs¥C,&8t-rect ed in col or and
gradatiop, shoul d. be 'udg?d and acquired by an adjusting nodule itself.

For cor r BEERHRNS HQUPUABPICAURH| or and gradation on the basis of

“information guch .as,a.content-expressed.object or content preparing

envi ronnent , sb@?&ﬂg‘ﬁl M&@W&P%Y@gﬁé% ?‘Eadﬁ“’t?é@ﬁe%‘fqéﬂggpgg%ed, i ncl udi ng
an i mage format that,, %an be recorded in a header block or the like via
encodi ng. Tt.%riegfugltlgp sd&h i mge data should preferably be corrected in
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whet her the data has 15 June 2006 _eenajusté_ at object the
adj Ust aepicchBat RSB Ppearths® of WHRNs kHBDS; dRt@AMITSt ednkhge AL her state

is used for the sane content, it wll possibly be unclear Wwhether such
dat aenchdedtitial dolor 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




exi stent or what the data refers to. These inpossibilitiessane29mt to

sol ve for nmaeking the nost of inmage data. According to a first aspect of the
invention, there is provided an inmage information transm ssion nethod
conprising the steps of: appending, in the formof a specific code to

i mge data, information indicating how the inage data encoded in the
standard col or space has been adjusted in color and gradation

represeny @t 9aj @s&ewﬁﬂ@égméf&gﬁ&?%&%%%&ﬁ' s BRE, Ypgat i on

i nformati on on” the | nmage d transmtting the Inmage data having the
i nf or mat Adsp, Wbpandmgmdatmedﬂmwftocamdiertstnatleeﬂsmsddwfdmehabmm i mage

|nformat|o son I nformation p] ai ni n the i mage data
is to be Qlé H%Sﬂgl‘é’l F ué‘r?c]le@? ’a"&%ﬁ‘f‘ Hﬁ@ d@éaéﬁﬁgﬁﬂﬁﬁyas t he

speci fi Ceﬁ@f’@ntt&' Wlﬁt thEaRRadalkérs t STHAel tﬂlﬁ%@%@ﬂﬂl @?%‘?Fgfyt%)”at I on
transmi ssi on nethod, paraneters indicatlve ow e co and gradation

r epr esergdvedior mﬂktmthw&‘gaitdaﬁ #mhgs dmden adj usted may be appended as the
specific coc e .aboy tion

f
transni ssi on f‘ﬁ%ﬁngttﬁe ﬁ368988€8%3h8d&¥8nF1ﬁ% ﬁge‘é"t L Bﬁ?g or space,

and a dajmitiage 1nE‘@MhBﬂoﬁpﬂ?ﬁﬁ§iﬂﬁ|sélBﬁrﬁte§’h§d%@@pl‘lﬁ‘ dgct'ﬂ‘ﬁé \Eetf oppow the col or
and gradation have been adjusted, may have appended thereto,

r espect |alm%ﬂdlpésm ithe fbnlﬁlo@ﬁatﬂmlélﬁamdmgo nmfagteedu:ta unf@nmahen data file
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has been adjusted in color and gradation representation as
information for reproducing color and gradation information on the
image data; and transmitting the image data having the information
appended as the specific 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




Also in the above image information transm ssion nethod, t1h&me2006ay be
stored in one data file a plurality of inmage data adjusted in color and
gradation differently fromthe same color and gradation representation and
a specific code indicative of how each of the inmage data has been adjusted
in color and gradation representation. According to a second aspect of the
invention, there is provided an inmag® information transni ssion method,

wherein Wegﬂgggad%bﬁﬁg%s%ﬁﬁﬁlouy of data files each having stored

therein I mag a enco I'n the standard col or space and adjusted in
color and gAdslatindhedifdwsr embpy ihformahensanrsmissonametiyo dddtdren

representatipon, ,a nagenent data file j.s used which has, stored therein
posi t i on™a¥ BF storShitRas) ﬁ?'ﬂ@ fl aratuealify o imagdattediysted in

corr espopg]ididad® Igtrﬁ'@aﬁgh_utfitffa‘eﬁtt t Ero(ﬁﬁ tB2SARL coisr gﬁh;qlfajdlafﬁ)'n In the above

i mage information transm ssion i nformation expfaining how i mage
data i s tepissentyir@santeal spaciftolcodcamndigatadatdfomowegadieofiphended as a

speci fic. code he . managenent, data file, According to a third aspect of
Che. 1 nveHERGH dPRdES BECIhAUATIEN (naroIORdG! EFAGAHAR MERTHHSIKALS ng appar al Us
that is supphi j Np:ToToN V] ﬁgﬁé}g i f : a specific
code theret oAci%ﬁ?%\!rﬁn%%? gn I né’?@%ﬁ?% ﬂ;%e? el ng(g% g%aétﬂgeignlglrod(})égégn t he

st andar dan duolage sfacmatasn beewsnads st etkthnde oftoereamdvigemdhereon
representation col.or and tion

i nf or mat FAFIHA p@%@ii?;ﬁ%ger?%é?@és?%%&g rﬁi?‘gglﬁgg%ﬁ}qrﬂ%dm%tﬁ%d #ust i ng
means f 0gncd&Rf PHlYRE RBa k@RS B E5ALREAOMdRERUR] EOTLOAng e i mage data by
adjusting the image data referring to the i rllformatl on appended as the
speci fi cgrsbdiam differémdyefrdat 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.




15 June 2006 -10- In the above inmage information processi ngJunppedat us,
there may be supplied i nage data having appended as the specific code
thereto information explaining howthe inage data is to be represented in
col or and gradation, and the imge data nmay be adjusted by the adjusting
means on the basis of the information appended as the specific code to the
i mge data and expl ai ni ng how t he in&@e data is to be represented in color

and gradatio Ie i nf or mat i rocessin aratus, there
my be- supplt hE a8 e iatEe AR A ek o REFEREP: MRS her eto
par anet ebs supiliat imagefddrahdiagcalpin dviagihdapleeifit apidesiiratd on  of the

i mage dat a, has been adjusted, and the image data may be adjusted on the
basi s of IHeamdien explaminghomeherismagmdatrods s bentepreperteti i code to the

i mge da b ndi -i.ng t I radat i present ati on of
the i mg%@@%%ghgg@%ﬂégﬁgghggﬁnﬁ%t aégg‘g%%g’"ﬁ %@ggi)?dn?jgr%%ti on processing
appar at usdjushing meggms oatthertmsibefatilintfotmation appended a®thto a

bef ore-adj ust ent ,state, by the adjusting neans on the basis of the
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appar atus, the | Ted™i ma ata including the i rage data
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thereto code. . indicative ?f how t he color and gradati on have been
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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




differently fromthe sane color and gradation represent at1ohpedd$ t he

I mge 15 June 2006 -11 data may be adjusted by the adjusting neans
referring to the data file on the basis of the position information
appended thereto. In the above inage information processing apparatus , an
adj ustmrent may be done by the adjusting nmeans to reproduce an inege in a
col or and gradation corresponding totan application on the basis of

i nformation indicative of an intended application of the inmge. In the
above image information processing apparatus , the 1inmage data may be

adj ust ed d2fdpM3ndedivstad by téetﬁég@lsémﬁdm?@ilﬁﬂﬁfeffsm&tt@,thﬁydﬁttﬁe adj usting

means on | r r: Ladi.cat | col or and
gradati orflhreg%ﬂr)gggz)tagh oﬂ%%g%toﬁgﬁ B|ﬁﬁglé‘g{@gkléé%h%%f%lg({een&%}ﬁgﬁed. In the above
i mage i nf or mhhithe ghoveeRshge infp@IStiUs prodRssidg aspamnts TRy be done by the
adj usting peans to reproduce an _inmage in a color and gradation

cor r espoR@I WY M tanay e dereitshthm adfpefingdneans to sepraitdeonni ndi cati ve of

an inten | | f - , e e | -1.nf or mati on
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suppl i edtlondadit af infarntavomdndidatiwe ofher gitendedlappil ddtyo@lofithiege dat a
havi ng been adjusted in color and gradation differently fromthe sanme
col or anl™§P&dati on representation and a code indicating how each of the

| mage data hps thbeBRvRNNS EthrodRthtt HF JrBREGAR A yR%ePe [ dRntified in the

data file
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




and adj usted by the adjusting neans. In the above inmage i h% &mpgéiéon
processi ng apparatus , an adjustnent may be done by the adjusting neans to
reproduce an inmge in a color and gradation corresponding to an
application on the basis of information 15 June 2006 -12 indicative of an
application of the image. In the above inmage information processing
apparatus , the image data may be alifusted, for restoration to a

bef ore-adjustnment state, by the adjusting nmeans on the basis of the
paranmeters indicative of how the color and gradation representation of the
i mage daimdigasi vieeehandippdiedion mftthe iabaye i mage i nformati on processing
appar at us stment may.be done by the adjusting nEﬁns to reproduce

n., adju
an imge i nfirht}é%f‘hPV_ﬁriH_lag?rea_ QrFIALERR rpééﬁ_%?ﬁip_ﬁgaﬁﬂﬁr&ﬁu%pﬁ fcation on the
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to a fourth aspect of the invention, there is provi ni
i nf or mat $t@tie pbpdbesidjystipganabns dmthwhbehiswierh¢ par@meexissts a plurality of

data files,.each havjn tored therein imge data encodeqd jn the standard
col or sp’e{bdécﬁﬁaea‘?aﬁ/hgg'e G fi° I%‘F&%BdaHPgdﬁFﬁwrﬁﬁf‘P@rﬁgﬁQ fromthe sanme
col or anfinggedmih dRs U §8RNGAJI on, there is supplied a managenent data

file having stored therein position information enabling reference to an

i mge data ¥ ihe sbevedpmmti mformathen adpostséug stpptaeatifs eanh of the data
R R S N R N e
: 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.




image data referring to the inmage data file on the basis of JunBeoosposition
information stored in the managenent data file. In the above i mge

i nformation.processing apparatus, the imge data may be adjusted, for
restoration to a before-adjustnent state, by the adjusting neans on the
basis of the paranmeters indicative of how the color and gradation
representation of the inmage data has 1Been adj usted. 15 June 2006 -13 In
t he above image i nfornmati on processing apparatus, the imge data may be
adjusted on the basis of information appended as a specific code to the
managenent d&gdheiaboventmagplinfermatihovwnoeessingagppaeatasj the ompgead; ust ed
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in a col gpeciftc goddabi e RAMaesRIE M atPlABnarNyIeA in@hew thehe basis of
information indicative of an application of the inmage. These objects and
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illustrates a file format in which inmage data is recorded to a file
accor di nj1e8etipe ppieeand gipdatioancomrpeponding to Bnorkplicatgenmbl t he i mage

b oces SO HRE Oy TOERSHLd B ki  APIage! | o o
‘ These objects and other objects, features and advantages of the
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




gradation of inmage data according to the present inventi ot June28afpply of
the inage data to a nonitor. FIG 4 also shows a flow of operations nade to
correct the color and gradation of imge data according to the present
~invention for supply to a color printer. FIG 5 schematically illustrates
an exanple of color gamut conversion into an 15 June 2006 -14 LCH col or
space for correcting the color and_gﬁ{gdati on of inmage data. 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 bl ock
di agr an exanpl e of the hardware configuration of the inmage processor
L4t gt
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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




of codes (Code 0 to Code 7) CEO indicating content-expressgdureldpects |isted
in Table 2. Table 1 CodeContent Preparing Environnments OReal scene is
taken by digital canera IPrinted matter is read by scanner 15 June 2006 -15
2Filmis read by scanner 3Virtual scene is generated as two-dinensional

Il lustration by conputer graphics 4Virtual scene is generated by

t hree-di nensional rendering in conpﬂst_er graphics 51 mage data is edited by
speci fic output device to be reproducible in desired color 6Qthers Table 2
CodeCont ent - expressed Obj ects OPerson 1Scene(day) 2Scene (evenin) 3Scene

(ni ght) AREAYTY @Rl §Rladi) Ehinep V1 T L UAl ObJ €Ct "6AbStTact Symbgl (graph
etc.) TQUieT 3 PO FAG sPne i Een: 1S T S e Rens oE iudliafiof B 07 U°T |one of codes
i ndi catijve of thg
computer graphics
4 Virtual scene is generated by three-dimensional rendering in
computer graphics
5 Image data is edited by specific output device to be reproducible in
desired color
6 Others
Table 2
Code Content-expressed Objects
0 Person '
1 Scene (day)
2 Scene {(evening)
3 Scene (night)
4 Really existent object
5 Virtual object
6 Abstract symbol (graph etc.)
7 Others

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




adjusted states of inmage data listed in Table 3 and one ofl5dee@80§ Code O to
Code 12) CS indicative of color spaces, one of vertical and horizontal

pi xel s HSN and VSN and an offset address of an inage block top OFA |isted
in Table 4. Table 3 Scene-referred States: State CodeState M nSub

O0Absol ute colorinetric value representing physical light-distribution
state of scene 10Val ue of signal c: %t_ured by i mage sensor and adj usted by
at | east noise cutting 20Val ue adjusted by white balancing; |inear matrix

- conversion into specific sensor space 30Value intentionally adjusted within
vi-sual c(§I or %?%{“ i ndependently of specific device 15 June 2006 -16
~Qut put - reURPEEEadMAtes] at e CodeDevi ce Set as Target at Tine of Adj ustnent

Mai nSub [40BRRJ &QkS [ OF PET SPBAke SAPThrgk: af F o A LRt OF _Per onal
conmput er{ g2kl quisgp cf ystal monitor for personal conputer 50TV ngnitors

51Br oad :?.:LSI'I [.,Ll T 1T bhﬁ’dls?(%%é{éﬁhlél%bmmér TV—ronitor—53Consuner-{l i qui d
cr ystal ot
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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
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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
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54Cdnsurrer pl asma TV nonitor 60Col or printers 611 nk-'et cobdune@odit er
62Subl i mation thermal -transfer printer 63Fusion thernal-transfer
silver-salt- color printer 64Laser printer 70Screen projectors
71Busi ness-use col or projector 72Theatrical digital projector Table 4
CodeCol or Space OCI EXYZ (16-bit) 1CIELAB (16-bit) 2Cl ELAB (8-bit) 3sRGB
(8-bit) as defined by I EC 61966-2. 1 .4sRG (10-bit) as defined by IEC
61966-2.1 Annex F 5sYCC (8-bit) as “Heti ned by | 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 | EC 61966-2.2 9scYCC (12-bit)
as defi nkhe Mﬂmé@@ﬁ%@l%ﬁtw hepes®f rodes raBCAtING ¢ adjusied sfetdsmsd by PI MA
7667, 1le- sSRGB é 8éljef i ned by PIMA 7667 12e-sRGB (16-bit) as defined
by PIRRSe/ates I %’ 98@ icatg scene-refcrred states, respectively.  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.




The Main Codes O to 3 of two types of codes indicative of 1adynesbesl st ates
as imge states IST in Table 3 indicate scene-referred states,
respectively. Nanely, inmge data is 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
I i ght physical state value. On the_ﬁfper 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 image blocks IB 1, 1132, ... has recorded therein inmage data
encoded The appligatine§ shownan FiGadas a madme ieslndest inrthoimeEa prosespei nt
ordered from upper, left to Ilower right. An inmage Erocessin system
genefid Which appwpeataly cartscisdmage data wuthpdile format shpwg inFIGy 1 9n the
descgébed Ln.whi ch nmany steps of, operation are done fron1Pre aration up to

out ptRSIHPT HHGHMA{ORON; FteE SdatRtop RIAWPYHIGEe ieo deatsrn glisgdy ERPYD, an
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vi deg oty iLmage scanner _qgr the like, CGimge data on an expressed
obj et? ,Wa%en@llaﬁ?% naa%salézﬂeqoﬁ%&erz, i mge data edited by an inmge

dit t.he [ t | i k ' dat
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appl prerbd@re showal Mothe Mo Wwilaet inoFpmts shown in FIG 1 will be explai ned
her ebel ow. 15 June 2006 -18 The application 5 shown in FIG 2 is a nodule

i ncl udedTh@rcotrectiorp@ecqlopaed gridatiendf Wd Fhagpadtagot display diptheect s | mage
data in the file format shown in FIG 1 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




basis of information on a user's intention and output or dgwneepos hat are
al ready known, and information in the format file. It is assuned here that
the application 5 is a software that can run in a personal conputer.
" Determ ning that the user has opened the format file and finding a user's
instruction for displ ay of the imge data on a nonitor screen, the
application software runs to appf, _prl ately correct the color and
gradation/of the imge data fol |l ow a procedure shown in the flowhart
in FIG 3. The correction in color and gradation of the inage data for
dlspl(@/‘}ég 3the monitor will be explained belowwith reference to FIG 3.

In st HadigafssiansR GR “Ssbit’t delirediy %é&%@r@t]h@r Tabieidmage bl ock whose
i mge. state | ST is has been tected int header bl ock HB. It
shoul d BEF’FF@PE qfﬁgqlglpﬁgt ﬁ“r?é@éggtlaﬁ imgtive( X Eg), PWB&W@&@W &t a
device for wh ment e done is a conput er
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step Sl fflrrralv bl.ock. whose i nmage
stat% feedeS, e FRl ot Sudeiombeio 9% S?i is BRI QR HE AP S iRE irons o
ste %&B%I ontrary, if the result of judgment in step S 1 is

nega e application software 5 goes to step S4. In step S2, the

appl i Catm%egjshtef@ra@pgfm SoftHrd SRAGSHRALI RGO WAL 29> 2 &

the top of tthe inm ocC on “sof wareSJudges
b i B; "3".
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result of judgnent in step S31s affl rmative (YES), nanely, when the color
spadateeidallP adfustéd in mﬁwxmlcbmtgaﬁmtaﬁﬁéﬁ@rd@nﬁy g0a3pkaRi®Ri&lénd On the

contrary, if the result of judgnent in step S3 is negatl ve (NO, the
applthe atiage stwd ISE2-0” 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




~ the top of the image block. In step S8- the ap

5 goes to step S 15. In step S4, the application softwareibynadimss whet her
“an i.mage bl ock whose image state IST is "3-0" or "2-0" has been detected
“in the header block HB. It should be noted here that in Table 3, the inage
state IST "3-0" indicates a value intentionally adjusted in the visual
col or gamut independently of a specific device and the inmage state |IST
~"2-0" indicates a value already adjysted by white balancing, linear matrix
conversion into a specific sensor space or the like. In case the result of
judgnment in step S4 is affirmative (YES), that is, when the inmage data

whose jmage_state IST js "3-0" or "2-0" has been detected, the application
sof t SRIFWAES J8aes tpstep & sHIn the ¢omragpnf the sesultol jedgmentuntstes S§ idgnent i n

step $4 js tive (NO, the application software 5 goes to step S6. In
stepn%itl"[et{ﬁcgg ¢ appPkeHI I8 gSg‘?e‘éaiasStf’rPhﬁlgﬂe data fromthe of fset
address . OFA the t aof the image bl ock, and then goes to step S 10. In
. step S6,I¥EP ggpﬂ}e@ﬁﬂ?&%tl@%fs? aE° 8 rPAfgaS TAGE AR AP HE QA ock whose
imageq]cftate ST is."1-0" hal'?l been detected in the header block HB. It
shoufdfI6es at e &op REFLE 138 PIeckapi e 3, the image state IST "1-0" indicates

br ocaseol B b heaheRarel S arnS Eenf iRl BtEut OBl 77 step

S6 iﬁoi?nj;f'i rmative (YES), nanely, when the image bl ock whose inage state
| ST ¥ 71-0" has been detected, the application 15 June 2006 -20 software 5

goes to ﬁ%ﬁ%f‘%z‘%%@’ Eh*éeap?‘i’i%ﬁé‘ﬁ Xof%té;vﬁré ?%gk% %Hi*egéa;{ngégﬂg‘?ﬂh'é IFneSatrep S6 is

negative e appl réatron software 5 goes n step S7,

the s%%léleiaﬁﬁ%ﬁ%ﬁ@iﬁé’\%{sﬁlt%fﬂ;ﬂﬁﬁiﬁbél@ﬁcihﬁ‘i&% Mcg}c?}é gg@s{)ﬂgﬁss@ﬁgér%n@g dress at
genepRIES (1966S1.90" #RHould B8 Hotddythat s t6lor RPA 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,
'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




Next in step S9, the application software 5 nakes white bl amei20@p i n t he
| i near 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
col or space is expressed by a code CS "7" shown in Table 3. In step 510,
~the application software 5 conpresses the color ganut to outside the color
-gamut in a color space represented gy a code CS "3" indicative of that
color space, and then goes to steg'S 15. In step S11, the application
software 5 judges whether an i mge bl ock whose inage state IST is "5-0" or
hi gher shown in Table 3 has been detected in the header block HB. In case
t he & @avire specifigd hvehe imagesiepe B the ealor gamui insRGBSP biapary, when the
i mge bl ock whose | e state I ST is "5-0" has_been detected in the header
bl ocdefingd b} I%Cédaﬁg‘;?gl 2Bf coprsRending tgtescads 68 ep” Mdicateye efidecontrary, i f
the result Of@é&l gnent in steé)ﬁfll is negative (NO, the application
sof tGRAPTeSPICGo NHASS e3P Sif step 512, the application software 5 reads

~ the inage dat t ffset dres OF-A at the top of t.he inmage block. In

step S1dB 36 gé%ptth@QP TepIQLIATRE SprRYdesan InsHuCHa frediFiay 9 Aol or gamut
of 15 June 2006 -21 a device specified by the image state I ST in the color
gamffrq e (8-bit) space defined by IEC 61966-2.1 and correspondi ng to
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In step S16, the application software 5 provides an instruction 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




In step. S 16, the application software 5 provides an i nst f&idine@nod or
display of the inmage on the nonitor. Determ ning that the user has nade an
instruction for output of a video content in a file being displayed on the
nonitor screen to a color printer for viewing, the application software 5
automatically runs to appropriately correct the color and gradation of the

i mge follow ng a procedure shown Sﬁ the flow chart in FIG 4. The
correction in color and gradation the image data for print-out by the
color printer will be explained beloww th reference to FIG 4. In step
521, the application software 5 judges whether an imge bl ock whose i nmage
st atiegRBYe 0)6ﬂwapp@§amgoftwar@érg@astmst@peSZHeader bl ock HB. It shoul d be
noted here that the image state IST "6-x" indicates output of the image

data t o lnatepoRel.ithe appligation sftyatent @ads élse image dpda akeaifset addreabl e 3. In

- case_fhe result of judg in step S21 |s afflrmatlve (YES), nanely, when
an Qfﬁ% meé@agﬁé@l%tate | ST |s "6-x" has been detected, the
applica
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judgment in-step S e e~appl I cati on so re 5 goes to

f)lt ggms(%é gplﬁ;&goﬁ%fwﬁah@5ag&lslt5§§épogg§of tware 5 judges V\/net her an image

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




image state IST is "3-0" or "2-0" has been detected in the headels bl ock HB.
It should be noted here that the inage state I ST "3-0" indicates a val ue
intentionally adjusted in the visual color ganut independently of a
specific device and the inage state IST "2-0" indicates a val ue already
adj usted by white balancing, linear matrix conversion into a specific
sensor space or the like. In case the result of judgnent in step S24 is
affirmati ve (YES), nanely, when t e Jimage bl ock whose inage 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 judgnent in step S24 is negative

( NOnoted bergpiplat hetimage stfte kAT e 150°gelcates s signalegptuted by 8 IBREE t he
application software 5 reads the image data at the offset address OFA at

t he seaporodnd havingragyelust adjustedbysatdpast apisetétingpl i cati on software 5 judges
whet her _an i mage bl ock whose _image state IST is "1-0" has been detected in

t he head&rcaps Beesst of judgiaentdnister1S2Q isndfipmotve X ESos ihat e mdicnibg t he |
haw Amges WarkBhaes USveBe Q1 ICasD” ABt bedeiering, UFrARpNsehohe rosult of
WhodBiaree SXte SiegrS 7% " Onghe hadtygel brewicol NCRBIERRE FERSGT Sof tuar o
s Hrealite INEPNEE anpfialol sPRRAER kost IoiFE 31300 o btep SSL. In'step
ora ot SNSoRe Bind RRPRE Bk S Naabs e PEE ABA% fe SMBARIARR o0 =
.sof WA%t%h?%ﬁéﬁigﬁﬁr&gggibi&ﬁgram to identify a white point. In step S29,

t he applica makes white balancing in the |inear space, and

g;”ver t NdAGn sRPWIS, Bhe UPPIECaRA! PACIAE 5 SnRrABs § BRSlatPrPidehtispace defined
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




| EC 61966-2.2. It should be noted that this col or space i %5 Juppredented by a
code CS "7" indicative of a color space shown in Table 3. In step S30, the
application software 5 conpresses the color ganut to a value out of a

col or gamut of the printer and then goes to step S35. Instep S31, the
application software 5 judges whether an image bl ock whose image state |IST

is "4-0" or higher has been detecteg, fromthe head block HB. In case the

result of judgnment in step S31 is a firnative (YES), that is, when the

i mage bl ock whose inage state IST is "4-0" or higher has been detected, the

appl ti soft o step S32. On the contrary, if the result of
judgmaﬁtﬁet‘s@@ liﬂqgseobtéﬁgtl ve (NO), the application software 5 goes to
step S3 e t he .a i C of t war e rea e data at

the of t NexGiac eﬁﬁsth&@ﬁehﬁ@@@ St priﬂt@estaﬁteWﬁB Brihe refor Sl ock.
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t he ‘g}rgﬁésa and goes to step 535 In step S34, the application software 5
make at gtructi on for display of an error message. Next in step 535
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In Séﬁ@rﬁé?&ggﬁahe application software 5 nakes an instruction of output of
I mage ta to the printer. Note here that the col or gamut conpression

| n step otalnsslg e di scl osed
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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. 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
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 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”,




the col or ganut before conpressed and a value after the c6é$dmegl®fut is
mapped into the color gamut have a m nimum val ue indicating a col or

~difference in. that col or space. In the above nethod, in case the

cont ent - expressed object CEOin 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 incr'%gnéed so that the chroma will not be
| ower. Note here that in mapping into the color gamut in steps S 13 and
533, .if the content preparing environment CPE in the header block HB is
ot hefOR ¢iampley namaly; i the Pl imetheptien a1y ¢aunpeigagppbicsnthretalor gamihe CPE i s

ot her than any, copputer graphics, the color gamut is conpressed and only
val ué%C%Pff‘éﬁgf% ﬁ@ggeltYoYalgwt ofrthe gelpanamy ae mappedin aanimumnyaluehe col or

gamnut . herw se, to e the nost of the col or ganut of a device D, the
col o}ntaﬁrﬁpo 8Tty uhervgise, tPHH%kQﬁhetIH@Stdéf\fgééo T goEu |8 geaice B,

i gtel I f t.h l t of the devi D. Note h
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el VAt B g R e dFFicedy, ' 1h an LG col or space defined by
| um [ in FlLG .5 hy. i f I
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ganut of the device D while maintaining a tic va G
( ecséicondd and hue axes as shown in FIG- 5 by-a corfvbsiodéinflK giverfo ¢ agf f 1 ci ent

dependi ng upon Cs-max and Cd- nax.
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 =k x (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




Note that there are avail abl e various other techni ques si #% Jupe 2066 pur pose
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 imge infornmation
- processing according to the present invention are effected under the
control of the application software,but they can al so be effected by an

i mage processor generally indicatet with a reference nunber 50 in the

bl ock diagramin FIG 7 for 15 June 2006 -26 exanple. As shown, the inmage
processor, 50 i ncludes an image file reader 51, judgnent unit 52, correction
uni tewpkermge file witer 54, on-nonitor display processing unit 55,
print-ou Locesa@dg unit 56, etc. In _the inage _processor 50, the inage
file reati®shewny tisdmagamnioressansy r%ﬁj,lé ¢5 arpimage§ demd bjudgpenirenor y
card, di |taI caner a fhe |ij e inthe format showmn in FIG 1. Fallow ng
t he Wéégda?l‘ée?tm W@tgéouﬁfh%'r 1lg wriggrg4, engmonitor ﬁ@PiaYd@WéﬁQSI%PBIt 982

sel ects, based %gs information in a header block HB, inage data in an
appr%ﬁlq—%‘t‘teplioﬁﬁﬁséngap Gafi§- sel ects an appropriate correcting process. The

dat ;“L'r%&féﬁ'g{eg?%ﬁq"e%é% e e9e%b%1§?w?éfsf«§ai#‘§%ﬁ§5é€f#:‘é 'G”a?e
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fromwhich rea y prepared e on-nonitor
i Spiﬁé’ell%t@cﬁés%ﬂ% Bididkr RFORHAGES $E5 hte'a'@er%& Rl @ Tor dispay
on the nonitor. The print-out processing unrt pro esses e i mage data

for gppopniatednidd® 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




printer driver for print-out. In the enbodi nent of the pré§édue2D¢t/enti on
havi ng been described in the foregoing, data may be generated for a fixed
resolution of 72 dpi for display on a personal conputer's nonitor for
exanpl e, while image data included in the same file but adjusted
differently fromeach other may be kept different in resolution fromeach
15 June 2006 -27 other, by naintaig%yg t he maxi num resol uti on, for exanple.
Al so, pixel adjustnment nay not be done for all original imge data. For
exanpl e, inmage data for display on the nonitor screen may have only the

t o- be-di spl ayed pi xel s thereof adjusted. Inmage data to be included in an

i magethsr,dukmainfainéng Seomdsinum reselotipnefsedanple.m | nf or mati on i nci dent al
to the data conpression may be recorded in each i mage block or the header
bl ock. AﬁlS@xpﬁﬁ@uSﬁﬁg@tn@ymtb@ﬂoggcfwdlgpgmaﬂumagedatamfome used for

" the image b] ock. The code_indicative of an adjusted state nay be segnented
by defamplsgimegadatador disphay emtheampnitepseser mayrhavetanly die. The col or and
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-in Vﬁeﬁ%?t}heoiglﬁ@‘e %}g’?ﬁs wi t hout departing fromthe scope and spirit thereof

as set fort Ined in the appended cl ai ns.
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 . -




| ndustrial Applicability As having been described in the 1®Jdumgadity, the
present invention permts to select the nost appropriate manner of
correction for inmage data on a 15 June 2006 -28 content-expressed object on
the basis of information in a file including the inmage data in accordance
‘Wi th the color and gradation reproducing capability and i ntended purpose
of each of various output devices vjia appropriate conprehensi on of encoded
and adjusted states of the inmge datts; | nprove the color reproducibility of
i mge data encoded in the sane color space, and attain a desired col or
reproduction of inmage data via nmaking the nost of the standard col or space
whosmntetoexprasaed dhgea xpethddasis Alf snfortitaéiopriasefite inoluding e ipwgeidata t o
appropriately render inmage data being stored when an output device and

i nt éndgopdanseseitlathe tolonand gradationneprodusing eapability ahdtntended rage data has
not yet been adjusted to any specific device but it is recorded in an

- expriguppemofreach ebpribiTRItBUL devEcesCEAAPPIORIAte CRBIDEession oheraedrdn pernits

to know, when subject inmage data resulted fromencoding of a content m ght
haveaq@e@iju&t@fltséateaOf the @m@ dosss TERIOYe th%Cdesr%adt%bﬂ%e image dati a
adjuste Wa?other y, Whether the latte |maedta exi ts anga&gn
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an appropriat e Sutput <o I mage new adj ust ment
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ta host appro te to the inten ed pur pose.
15 JHng &f#€ssion more approximate to a scene.

Also, the present invention perrr’tits 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.
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-29 CLAIMS 1. An image information transni ssion nethod coipdinei2f@f t he steps
of : "appending, in the formof a specific code to inmage data, information
i ndi cating how the i nage data encoded in the standard col or space has been
adjusted in color and gradation representati.on as information for
reproduci ng col or and gradation information on the inmage data; and
transmtting the i mage data having_&?g i nformati on appended as the specific
code thereto. 2. The nethod as set“forth in claim1l, wherein information
- explaining how the image data is to be represented in color and gradation
i s appended as the specific code to the inmage data. 3. The nethod as set
forth in claim1, wherein paraneggﬂ%ﬂﬂﬁdicative of how the color and
gradation representation of the i mage data has been adjusted is appended as
the specific code to the imge data. 4. The nethod as set forth in anyone
wherein the.imge ta encoded in the standard col or

gLagL?i Qt;’ai%@%grﬁg%%rmagoﬂéfi?i“ﬁ@l%%Hﬁé@d‘fﬁmﬂ@ﬂngt &dEPsiodi cati ve of how

t he col or ang. radﬁ'; i(f?n hafve beeﬁ adhu%} ed, have .appended t hereto,
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thereto.
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,
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




plurality of data files each having stored therein i mage taduneediSoded in
the standard color space and adjusted in color and gradation differently
fromthe same color and gradation representation, a managenent 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 nethod as set fog(ﬁh in claim®6, wherein information
expl aining how inage data is to be“represented in color and gradation is
appended as a specific code to the nanagenent data file. 8. An inmage
informati on processing apparatus that is supplied with image data having
appeaaddol thetihageslata bds beespadjinstied in odbor tand rgredationf wpresentationndi cat i ng how
the. image data encoded in the standard col or space has been adjusted in
col of. angn igragednfasmatioprisansmissips metbod nvbeneint whenfthererexpttoduci ng col or
and gradation_ information _on the inmage data, the apparatus conprising: an

adj uBkuraldtyrefzdria fides easprivding slgredbihsreranimage slata eunededfin thastendardn t he
image data by adjysting the inage data referring to the information
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data is to be represented in color and gradation is appended as a specific code to the

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,




paraneters indicative of how the col or and gradati on représameaddton of the
i mmge data has been adjusted; and the inage data is adjusted on the basis
of the basis of the paraneters appended as the specific code to the inmage
data and indicating how the color and gradation representation of the
i mge data has been adjusted. 11. The apparatus as set forth in claim 10,
wherein the imge 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 inmage data has been
- adjusted. 12. The apparatus as set forth in any one of clains 8 thru 10,
wherappandedes the esifpptadediol tiregmagatdatd amd exgilaginghbhowrtheg émdge datnisoded i n
the standard col or space, and a data file having appended thereto a code
i ndite deireprastntedvinicotorcuidogradatien.gr adat i on have been adj usted, havi ng
appended thereto, respectively, position information enabling reference to
anotlfler Tdwrapparates asipeisioat inrclaion 8y whereigr adation differently fromthe
same col or and gradation representation; and the imge data is adjusted by
t he adj tkeredsbasuppliedimage defathavingappandediap éhfospcmgc codestheresp t he
position inforpation appended thereto. 13. The apparatus as set forth in
cl ain@ra@?t%ﬁwvw Wi $agrepior iaggcgé@f&atw r@ﬁ@sea@flegﬂlfﬁl@e-}m%gfsd%ta
repr.oduce an.image i.n a color and gradation corresponding to an 15 June
2006“1-3%?3%6@11}3 %f? ff on the basis of information indicative of an intended
set forth in clbaim 12,
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- adj yghedentation 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




15. The apparatus as set forth in claim 14, wherein an adjladunef06 i s done
by the adjusting nmeans 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. 16. The apparatus as set forth in
any one of clains 8 thru 10, wherein: there is supplied one data file
havi ng stored therein a plurality of image data having been adjusted in
color and gradation differently froththe same col or and gradati on
representation and a code indicating how each of the i mge data has been
adj.usted; and the image data is identified in the data file and adjusted by
t he aghlicstipngnrtbabgsis of informatiappadisative af as entehded spplicationi ohtheé, wherein
an adjustnent is done by the adjusting neans to reproduce an inmage in-a
col amaged gradati on corresponding to an application on the basis of
information indicative of an application of the inmage. 18. The apparatus as
set Kbr the apparatiimas ¢t intdy i datimd 2; wheeein thaimageadytads adjusteds forr est orati on
to a before adjustnent_state,tqé t he adj usting nmeans on_the basis of the
HAE,

. par desliosation i befar¢adpistment byIthe adivating aepees on the hrsisaitthe i on of the
. .image data hag been adjusted. 15 June 2006 -33 19. The apparatus as set
- fortnarmearamﬁsl%}vw@?éwﬁh%ﬁolgajauét%qiﬁthnsreamnww thaaq%ag% A48 neans to
reprodg)fqee a%.i ma{ﬁe in a color and gradation corresponding to an

Birdpte

applhaé e basis of information indicative of an application of the
i n, whi,ch.when. there
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enablFi'ng reference to an inage e correspondi
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.




the adjusted state of each of the data files, the apparat d8Jwe?ped si ng: an
~adjusting neans for reproducing the color and gradation representation of
the inmage data by adjusting the inage data referring to the i mage data
file on the basis of the position information stored in the managenent
data file. 21. The apparatus as set forth in claim20, wherein the inmage
data is adjusted, for restoration §o a before-adjustnent state, by the

adj usting neans on the basis of the 3'par aneters indicative of how the col or
and gradation representation of the inmge data has been adjusted. 22. The
apparatus as set forth in claim?20, the imuge data is_adjusted by the

~ adj ukl.i nkhe apparatas Basesiagth imelaimd;, shesppendsiusgmenhis danedif the code to the
managenent data file and explainjing how the inmage data is_to be adjusted

i n casljestingmeghs trapspducesan mhsgaphacakon end gradationorarrespanding tod of cl ai ns
20 to 22, wherein_ an adjustnent s _dgne hy the_adjusting neans to

r eprapplicatign omfhg Hasls Osf] infreratipRdngicatixe oban appHe atthegmagean

appl jcatjon on the basis of information (ndicatiye of an ,application of

t he éqmg%n 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 éolor 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 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.






