DESCRI PTI ON METADATA EDI TI NG APPARATUS, METADATA
REPRCDUCTI ON APPARATUS, METADATA DELI VERY APPARATUS,
METADATA SEARCH APPARATUS, METADATA RE- GENERATI ON
CONDI TI ON SETTI NG APPARATUS, AND METADATA DELI VERY
METHOD TECHNI CAL FI ELD The present invention rel ates
to a netadata editing apparatus, a netadata
reproducti on apparatus, a netadata delivery apparatus,
a nmetadata search apparatus, a netadata re-generation
condition setting appacRIBBIOWA content delivery
apparatus, and a netadata delivery nethod, with

whi ch, for instance, multinedia content containing
novi ng pictures and audio is divided into nultiple

METAﬁJQﬁDeéDI@ﬂﬂ; e @dalard s @%ﬁﬁ%ﬂﬁg%oﬁ M raTUs,

scenes obtained as a res ' VI Si on
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& Aglwdlng a video into nul ﬁ e _scenes _and edltlng
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section information necessary for reproduction of
each scene, V3 EHPIRINDIELIASHGABTTHA each scene,
anda representative i mage of each scene; neans
forgiving a title to each index for the purpose of
‘searching; and neans 1 for searching for a desired

I ndex using a corregpgrndcng Frkhe and successively
reproduci ng scenes of the index in order of the scene
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a metadata reproduction apparatus, a metadata delivery apparatus,
a metadata search apparatus, a metadata re-generation condition
setting apparatus, a content delivery apparatus, and a metadata
delivery method, with which, for instance, mnultimedia content
containingmoving pictures and audio is divided intomultiple scenes
and metadata is generated for each of the scenes obtained as a result

of the division.

BACKGROUND ART

A.ponventional,moving picture management apparatus is known
which includes: a.means‘for dividing a video into multiple scenes
and editing and creating at least one index as an assembly of section
‘information necessary for reproduction of each scene, a scene number
aésignedtoeachscene,andarepresentativeimageofeachscene;means

'forgivingatitletoeaéhindexforthepurposeofsearching;andmeans




reproduce only necessary scenes by editing an index in

whi ch the necessary scenes are arranged (see Japanese

Pat ent Lai d-Open No. 2001-028722 (page 1, FIG 1),

for instance). Wth the noving picture nanagenent

appar atus descri bed above, however, netadata is

merely created using the section information

necessary for the scene reproduction, the scene

nunber, and the scene representative inmage.
for seRaceridde forherdesigid Agdex probPemadatesnonding title and

i npossible to al so manage the structure of video data
succesigihvalsy t hephidurarchi eabnpsopedr thhof itdexvidemditra.of the

Al so, at the tine of searching for a registered i mage,
scend heumbétd £ gimen {10l a consesponthmng 1 ndeXchBedSEEssible to

causi ng a disadvantage in that in order to obtain an

reprARARFOPShal e ngeatsh riesldne 2N APRAOPL LGt &n tidds NEedShich
to be input. The present invention has been nmade in

thex?%e%ERE %%%%%th§e Q%?g%?ggfﬂg%%n%a%QH9Q9¥%t n t%gﬁd—@pen

refore, S an o esen I nve

r OVl a, nmet adat a._edi ti ng .appar at us capabl e of

%ﬁﬁéﬁéﬁ%fﬁ?r@%ﬁﬁ%ﬂa ﬁﬂﬁf i'd 1 F@éx Spﬁﬁsron show ng

the structure and the |ike of content (video data,

f B BNk 2 RCEY NP igddi %a BANEBensREePagattiugrdescribed above,

information and titles. It is another object of the
howeygmsenretadenti odst o peovive caepteddatus imgpr oduet | erction

apparatus, a netadata delivery apparatus, 2 a netadata
infogesdr cin appasatug, far hetadar® repgedetatdon thendidi®number,

setting apparatus, a content delivery apparatus, and a

and tktadatne debirvesytARINOdimMyEN WhkebBrbte] StROSSI BLBains a
to collect and reproduce

problem that it is impossible to also manage the structure of video

data such as the hierarchical property of the video data.

Alsc, at the time of searching for a registered image, the
titie given to a corresponding index is used, causing a disadvantage
inthat inorder toobtainanappropriate searchresult, anappropriate
titie needs to be input.

The present invention has been made in order to solve the
problems described above. Therefore, it is an object of the present
invention to provide a metadata editing apparatus capable of
generating metadata that is index information showing the structure
and the 1ike of content (video data, for instaﬁce) in additién to
scene section information and titles.

It is another object of the present invention to provide

a metadata reproduction apparatus, a metadata delivery apparatus,




only scenes which a user wi shes to watch using the
net adata generated by the netadata editing apparatus,
or to search for the scenes desired by the user using
characteristic anmounts or the |ike described in the
nmet adata. DI SCLOSURE OF | NVENTI ON A netadata editing
apparatus according to the present invention is
provided with: a scene division unit for dividing
mul timedia _content containing at |east one of nnving. _
a metRdRhi AP A SN 2a™Fltaralt yeofcseEpgsopocondition
generate scene section information netadata
settingliaratd 1wy s cemondteart degddiveirgn aapdratyeenendnd metadata
position for each scene obtained as a result of the
deliwkmy sieahpda wiEnehdeacti ptsi poss8dl ¢ tuncblfect and reproduce
perform ng hierarchical editing of each scene of the

only BukhbARg 21C oMt w based o dthe $56Re t3RCE 04 ata generated
i nformati on netadata sent f romthe scene division

by thiHdt AL US4 OfoaSEENE, SEIFLLLLA REOMIRILOlhes desired
net adat a describing a hierarchica structure of fhe
mul ti media content: and .a nmetadata description . unit

by e sl 5P Rl i 1 e Sckie S aREr DN 5 AF of RRCIOR
and the scene structure information netadata and

the Reir4at3ng metadata describing contents and a
structure of the nultimedia content in accordance
with a predetermined format. 3 Further a netadata
delivery apparatus according to the present invention
is provided w t RIFHINISMRE §ffo IABENGI Cdinal ysis unit for
anal yzi ng netadata optim zation hint information
desest ddang: adt ypeg appdreont entcoetliaady desprependt invention
contained in netadata; a netadata

is provided with: a scene division unit for dividing muliimedia

content containing at least one of moving pictures and audic into
apluralityof scenes to generate scene section informationmetadata
indicating a scene start position and a scene end position for each
scene obtained as a result of the division; a scene description
edit unit for performing hierarchical editing of each scene of
the multimedia content based on the ‘scene section
informationmetadata sent fromthe scenedivisionunit andgenerating
scene structure information metadata describing a hierarchical
structure of the multimedia content; and a metadata description
unit for integrating the scene section information metadata and
the scene structure information metadata and generating metadata
describing contents and a structure of the multimedia content in

accordance with a predetermined format.
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anal ysi s/re-generation unit for analyzing netadata
describing contents and a structure of nultinedia
content containing at | east one of noving pictures
and audi o based on the anal yzed netadata optim zation
hint information and a condition for netadata
re-generation and re-generating second netadata; and a
netadata delivery unit for delivering the second
net adata re-generated by the netadata
VR3S P ieiadeat £ bRV BRY BPPE 12 tesi o tdimd halthe present
_ Further a netadata delivery nethod according to the
invengieseht proaveded onltimclaides:tt Hefstrepsioh: anaalyzingnit for
nmet adata optim zati'on hint information describing a
analytype métadcin desiniphot oaonidt AedckRafRbaddAiribing a type
re-generating second netadata by. analyzing the -
and cHBtagat af deser idd a1 ot ent AL R 18t hHELHECa 0 o metadata
mul ti medi a content containing at |east one of noving
I e udi. o ed zed .net adat L
ey e e el R SRood rarocribing
-generation of the netadata;, and  de]ivering the
contepES T it bl USCUBRP MEtHGATE 16 GORFFRhCTAY at Least
BRI EF DESCRI PTI ON OF THE DRAWNGS FIG | is a block
one of BEVARFsROGIHGea abAstrderi BASe anneradenalyeed thefpdata
. apparatus according to a first enbodi nent of the
optimprasépn hiwentindgiprmptilc® 2ndhoss cenuévws.oni déort hattadata
is an exanple of a target of editing by the netadata
re-gepdireicngnappdr atugeaecatdnggstootienéts8ita endodi Mt adata
of the present invention. FIG 3 shows an exanpl e of

deliveegnensectoonid nfwsmbid ahdeicrdaiianeebadt§CeBCyenerated by
di vision unit of the netadata editing apparatus

the mé%ﬁ@b(ﬁiangnalysis/re—generation unit to a client terminal.
Further a metadata delivery method according to the present
invention includes the steps of: analyzing metadata optimization hint
information describing a type of each descriptor contained in metadata;
re-generatingr second metadata by analyzing the metadata describing
contents and a structure of multimedia content containing at least one
of moving pictures and audio based on the analyzed metadata optimization

"hint information and a condition for re-generation of the metadata; and

delivering the re-generated second metadata to a client terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a construction of a metadata

editing apparatus according to a first embodiment of the present

invention.




to the first enbodi nent of the present invention. FIG
4 shows an exanpl e of scene structure information
netadata of a scene description edit unit of the

net adata editing apparatus according to the first
enbodi ment of the present invention. FIG 5 shows
exanpl es of screen imges of a content
reproductlon/dlsplay unit and a user input unit of t he

Wﬁg?d%i%s S tﬁ8w§99f68§“éh£§%&!%'”Qxéﬁ8§ o%'ésﬁarget of

odlnen resen i nvention
bl ock dj agra hOMAn a construc ion of a_npeta .
editigg b EhE A I A i At S g B o At Marihp tirst

the present invention. FIG 7 illustrates how the
emboddpeadard &8t PRESaPpat AYERTARRording to the second

enbodi nrent of the present invention operates. FIG 8

i EIQ. 3 ebkwdiagrammphew hgcaneorstrimet iiofoohadion metadata

net adat a reproducti on apparatus according to a third

of a serhedi mentiof uhhe @f erentetddmentddOnind-bGpa®atus according
illustrates how the netadata reproducti on apparat us

to tb;%cqqrr@!tngmﬁo%dtiﬁ%n%hblfdtﬁ@bgdég@ﬂﬁ ohvahe: ff esent
i nvention operates FIG 10 is a bl ock dlagram

SP?@” Q%%&Qgﬁte&léﬁ 'l%rbpgcé‘%&g%trﬁngu?ejin I V&LYon metadata

systemaccording to a four enbodi nent 0 e presen
i nvent

of a %%%%)deg%awg bR B ) ?éﬁfﬁghg SIS AE

net adat a ana%y unit of a metadata
according to the lrst embodiment of the present invention.

FIG. 5 shows examples of screen images of a content
reproduction/display unit and a user input unit of the metadata
editing apparatus according to the first embodiment of the present
" invention.

FIG. © is a block diagram showing a constructicn of a metadata
editing apparatus according to a second embodiment cof the present
invention.

FIG. 7illustrateshowthemetadataeditingapparatus according
to the.second embodiment of the present invention operates.

FIG. 8 is a block diagram showing a construction of a metadata
reproduction apparatus according to a third embodiment of the present
invention.

FIG. 9 illustrates how the metadata reproduction apparatus
according to the third embodiment of the present invention operates.

FIG. 10 is a block diagram showing a construction of a content



delivery server according to the fourth enbodi nent of
the present invention. FTG 12 shows an exanple of a
structure of content after restructuring by a
net adata re-generation unit of the content delivery
system according to the fourth enbodi nent of the
present invention. FIG 13 is a block diagram show ng
a construction of a nmetadata. delivery server ;
. according to a fifth enbodinent of the present
delivigfpe fYiSERM PFECTPANGhERs 2ahoBk BipeElefinedboc Eoft@npresent
wth reference to which processing of netadata
inverdptdom zation hint information by the netadata
delivery server according to the fifth enbodi ment of
t FeGpresetowisngententd (i descer thed, fifawslbighonwsshoweture
nmetadata i s described i nMPEG 7 by the netadata

info @i N ¥usBLYREAAELSH ¢ RGthAatReahidf {h: enbodi BNt Rbtadata
the present invention. FIG 16 shows an exanpl e of

a
sers et oLhe ol o, OB BaeLl Sl T WL

inveﬁifﬂﬁ enbodi ment of the present invention. FIG 17
SHoWs t he net adat a. optim zation hint information used
6 by the netadata delivery server according to the
fiFfI%h b GHOHEN BT AR SpidséntSTHVER OO L Freptagt jafter
a flowchart showi ng how a net adat a

restgpalysing rey geneeitlohaudier goherhéinpt addita afel tiver gontent
server

delivery system according te the fourth embodiment of the present

invention.

FIG. 13 is a block diagram showing a construction of a metadata
delivery server according to a fifth embodiment of the present
inveniion.

FIG. 14 shows an example of video content, with reference to
which processing of metadata optimization hint information by
the metadata delivery server according to the fifth embodiment of
the present invention is described.

FIG. 15 showshowmetadataisdescribed inMPEG-7by themetadata
delivery server according to the fifth embodiment of the present
‘invention.

FIG. l16shows anexampleof a format of themetadataoptimization
hint information used by the metadata delivery server according
to the fifth embodiment of the present invention.

FIG. 17 shows the metadata optimization hint information used




according to the fifth enbodi nent of the present
i nvention operates. FIG 19 is another flowchart
showi ng how t he netadata anal ysis/re-generation unit
of the metadata delivery server according to the
fifth enbodi mrent of the present invention operates.
FIG 20 is a block diagram showi ng a construction of a
net adata search server according to a sixth
enmbodi nenpt of the present invention. FIG 21 is a ,
by thE| BRERAR = STk F oV 4 e RUAE R BRaFYSHE diit hopipRginent
nmet adat a search server according to the sixth
of thenthedisedrt 1noENtHempresent invention operates. FIG 22
is a block diagram showi ng a construction of a client
t Eifii. nall®ccoedi g t 6iawsbuent h @nbadigrenhowf tadhe metadata
present invention. FIG 23 is a block diagram show ng
analysiconsi-gécidren ioh aua0ot et dell vigeyaset ¥erdacicedi Ngerver
to an eighth enbodi nent of the present invention.

accoBbEIl MR FORHGABRYLNGhOWE oHEL W@Eﬂ%hx@@@%ﬂ@ﬁ%r}?ates .

of the present invention will now be described wt

rgg%r.enfge tQ t %&pmgxkgggg;?gg@gﬁm WLER afd M8 tadata

enbodi ment  relating to-a ng appar at us,

a ssecond enbodi.nent 7.relating to apother tadat a

ana L Gt St Bt b 1o ened RENEOeFel A g & aserver
net adat a reProducti on apparatus, a fourth enbodi nment

accoyGing FRgNe! bt toRteREIBERTR heydiesiAn tal RY ¢l on operates.
enbodi nent relating to a netadata delivery server, a-
sifXEh Ehivedi hkarkrel ttiagshoving metadat auseapr ot a metadata
server, a seventh enbodinment relating to a client

search server according to a sixth embodiment of the present

invention.

FIG. 21 is a flowchart showing how a metadata analysis unit
of the metadata search server according to the sixth embodiment
of the present invention operates.

FIG. 22 is a block diagram showing a construction of a client
terminal according to a seventh embodiment ¢f the present invention.

FIG. 23 is a block diagram showing a construction of a content
: delivery server according to an eighth embodiment of the present

invention.

BEST MODE FOR CARRYING QUT THE INVENTION

Embodiments of the present invention will now be described
with reference te the accompanying drawings, witha first embodiment

-relating to a metadata editing apparatus, a second embodiment




termnal, and an eighth enbodinment relating to a

content delivery server. First Enbodinment In this

first enbodi nent, a netadata editing apparatus wl|

be descri bed which divides nultinmedia content

containing noving pictures and audio into nultiple

scenes and creates netadata (index information)

cont ai ni ng descriptions of a scene hierarchica

structure_and characteristic anmounts of each scene
relatypg GopPRALRET S 3R AFPAraPE SRREG dithg 3t ot e efpgiiment

enbodi nent of the present invention will be described
relat g Fo aflesemdeta rervelugdtd onpara M W aw hepsr tiFlegbotdiment

is a block diagram showi ng a construction of the
relatimed ddatacedi¢hhglcappaat sgshenpraifidg thoentthediféntstrelating

enbodi nent of the present invention. Note that in each

to a WeaWdiga ddeisane sefesence BuURenaksbdanabstt helsaibg to
or equivalent portions. Referring to FIG 1, a

a metBI3Aaka pdl ééf‘\ge@P%%@%é‘ﬁt}l%%b‘o’&ﬁﬁéﬁ%sreJ?‘atcﬁﬂi €Bla client

reproductlon/dlsplay unit 2, a scene division unit
t I i g‘%o tent %fllvery

-termlﬁgs&rl @?%%eé qg_gﬁgg&@@g ext” T ntor et i on: gl vi

unit 6, a characteristic extraction 8 unit 7, a user
servernnut unit 8, and a metadata description unit 9. The

content reproduction/display unit 2 reproduces and

di splays nultimedia content 10 that includes video

data and audio data and is a target of editing. The
FirstsBwheddingbsi on unit 3 divides the content into

nmul ti pl e scenes. The thunbnail irmge generation unit
I rexthriactfs ra tr epbedéntat:| ve riatan tef edachngcameaastas will
t hunbnai |

be described which divides multimedia content containing moving
pictures and audic intomultiple scenes and creates metadata (index
infoermation) containing descriptions of a scene hierarchical
structure and characteristic amounts of s=ach scene.

The metadata editing apparatus according to the first
enbodiment of the present inventionwill be describedwith reference
to the accompanying drawings. FIG. 1 is a block diagram showing
a construction of the metadata editing apparatus according to the
first embodiment of thepresent invention. Notethatineachdrawing,
the same reference numerals dencte the same or equivalient portions.

Referring1x)FIG.14.ametadataeditingapparatuslOOincludes
a content reproduction/display unit 2, a scene division unit 3,
a thumbnail image generation unit 4, a scene description edit unit

5, a text information giving unit 6, a characteristic extraction




I mage. The scene description edit unit 5
hierarchically edits the scenes obtained as a result
of the division by the scene division wunit 3 through
scene groupi ng, scene conbining, scene deletion,
generation of information that shows rel ati ons anong
the scenes, and the like . The text information
giving unit 6 gives various types of text information
.. to each scene. The characteristic extraction wunit 7
unit dyt PadE§TchAPEEL BRLSt Pcsabf eathtadehe. dadeblptHen useit 9.
i nput unit 8 receives input of designation
i Hher matnitemtf r peprodiselriantd ot bt sunt tt &2 t lepcodierts and
reproduction/display unit 2, the scene division unit
displdyst helthgbbai dontdrmge ogenetai hOmdwd tvidied AatSCEAL audio
description edit unit 5, and the text information
data GhMi N9 URLEgEL ase Waet ihgputTh dfsermat opi ddon Rthergivides
the netadata description unit 9 integrates scene
the cBEFELRN;HBEARIALION HRLAALA A%, S6ERGLAUTROAL! (LIRS ion
I'nformati on netadata , scene structure informtion
. tadata 14, text information netadata 15, and .
anit R & & P T RRIT T o TABEatacs To°GRb P BdFPEiRatL
. the scene division unit 3, the thunbnail imge )
lma@mgengpgt$%ﬁp?uﬁﬁﬁcl}pﬁﬁ§n§%%h%1ﬂ@§bPi&ﬁ%%ﬂ?%ﬁﬂqéii&Uﬁﬁ#ts the
5, the text information giving wunit 6, and the
scengghgbdetiacdsebca weawlderiforhanilivisiordpedhievebgneTevision
net adata description unit 9 then generates netadata
unit 1¥7 tdescrdtbisngntehercopt.ent s sandestpublinieg, ofcthe deletion,
mul ti medi a content in accordance with a specified
genedadimmi ofMNextrorhawibhecn®t adadas ed lEt@r@PRabalUShe scenes,
according to the f irst enbodinment operates will be

andtﬂ@%ﬁﬂkﬁedTH@%@ﬂﬂﬁﬁ%é%ﬁé%ﬂéhQhﬁinglnﬂi:6givesvarioustypes
of text information to esach scene. The characteristic extraction
unit 7 extracts characteristics of each scene.

Also, the user input unit 8 receives input of designation
information from a user and outputs 1t to the content
reproduction/displayunit 2, the scenedivisionunit 3, the thumbnail
image generation unit 4, the scene description edit unit 5, and
the text information giving unit 6 as user input information 11.

Further, the metadata description unit 9 integrates scene
section information metadata 12, scene thumbnail image
informafionAmetadata 13, scene structure informationkmetadata 14,
Text informaticn metadata 15, and characteristic
description metadata 16 outputted from the scene division unit 3,

the thumbnail image generation unit 4, the scene description edit




acconpanyi ng drawi ngs. FIG 2 shows a construction of
a news video that is an exanple of a target of
editing by the nmetadata editing apparatus according
to the first enbodi nent. A case where the news video
havi ng the construction shown in FIG 2 is edited
w Il be described as an exanple. First, the content
reproduction/display unit 2 of the netadata editing
apparatus 100 receives input of the nultinmedia content
unit 30, thedektasn{d gest tontoeminogstoiedsi mnal tbhat@mracteristic .
storage unit (not shown) via a network or the |ike,
extraamdohepn dtUle sl sthiespliays vt. heThal lid tnettitas deeptéptidf vnit 9
for editing. Wien the user of the netadata editing

then gBRaratus AO0adaputs RONAIIORS 0k ebhPPhDY @ndC@icture
which is to say a scene start position and a scene

of th%nglggeﬁﬂ&hgﬁéc&ﬁwgttﬂﬁ dale:;cfor dPRIE MRt o8B 4 o6 Format.

wa I ng repr oduce eo, the scene division

upit, 3.generate he scene_section informtion .
2t S e 00 Ce RO g SR o g e vt
scene end position_inputted fromthe user. FIG 3
embocSHENE atPekani 7ol 1 IRF sGERETSEER oF th nf SFetign Lo the
net adat a generated by the scéne division unit of 10
accomppay imst duaydnadli t iFd§ -apparatus ewedritigig oot feneppstideo
enbodi ment. Here, the scene section information
that et adataanile shiown temgEkGo £ 3edvbisi e ey ahednétadathesditing
news video shown in FIG 2. As shown in FIG 3, the
appaIsaene sechiddng frboriat iroRsretadatandédcgenerated by the
scene division unit 3 gives the scene start position

and-4 Hie wakane thenbposi tdeennak i gachn s cangs tehidined hemh in
t he news video content,
FIG. 2 is edited will be described as an example.

First, the content reproduction/displayunit 2 of themetadata
editing apparatus 100 receives input of the multimedia content 10,
such as video conteni, stored in a content storage unit {(not shown)
via a network or the like, and reproduces/displays the multimedia
content 10 for editing.

When the user of the metadata editing apparatus 100 inputs
positions for clipping a scene, which is to say a scene start position
and a scene end position, using the user input unit 8 while watching
the reproduced video, the scene division unit 3 generates the scene
Section information metadata 12 showing the scene start position
and the scene end position inputted from the user.

FIG. 3 shows an example of the scene section

information metadata generated by the scene division unit of

10




such as a "news digest"” scene, a "donestic news"
scene, and an "international news" scene. on
recei ving designation of scene editing fromthe user
via the user input unit 8, the scene description edit
unit 5 perfornms hierarchical editing of the scenes
continuously clipped by the scene division unit 3
based on the scene section information netadata 12 f
romthe scene division unit 3, and then outputs the

the mgéaratat et e 2PPREGIEt PERCKEL Rt the THERE, efpred iment.
scene hierarchical editing refers to scene grouping,
stene, riéiaisveseorecisicanénéonbiehiny, najradadeehd shown in FIG.
del etion, for instance. The scene grouping refers to

3 wagpeupiragedofrsmeties ridwat vdkieor ehatvedit oFBaCI? .ot her shown in
Wth respect to specific characteristics into a

FIG. Si,NghE P scbOhohNSiANGet A% §ReWAak T2 GendbatddiEby the
"donestic news" scene, the "internati onal news" scene,

14 vithen" fij pancial, aepg. i

Scenfhoﬁ ilnnF%lG 2 ree gr o%pe |ntsgfag§:s %%f%\fqﬂnea\%s%?the scene
roup. Al so, the scene re-diVvision efers to.divisio

end 3P 0 el RERRC PPN S8R hEE Shiet Radtd(Sillent,

conmbining refers to generation of a single scene by
such &t ni Mg huft¥pile’ sTete wi t hIRBRHC bt HEFWs 115 F¢ks/ 42nd an
~ shows an exanple of the scene structure information
"int qERtaddane g e1reisdt ¢ePP -t he scene description edit unit
of the netadata editing apparatus according to the f
i Ost repbodinendes fher tsicene fstsceokuedl t Miorimin dhe user via
netadata 14 shown in FIG 4 describes the

the Udear ahphitcahistd uathe ecehet besvi tebicorddt ganretabedrforms
as a result of the editing by the scene description
hier®&6tHidHll £dSting of the scenes continuously clipped by the scene
division unit 3 based on the scene section information metadata
12 fromthe scenedivisionunit 3, and thenoutputs the scene structure
information metadata 14. Here, the scene hierarchical editing
refers to scene grouping, scene re-divisiocn, scene combining, or
scene deletion, for instance. The scene groupingrefers to grouping
of scenes that are related to each other wii‘;h respect to specific
charaéteristics intoasingle group. For instance, as shown in FIG.
4, the "domestic news" scene, the "international news" scene, and
the "financial news" scéne of the news video shown in FIG. 2 are
grouped into a single "news™ group. Also, the scene re-division
refers to division of a single scene into multiple scenes and the

scene combining refers to generation of & single scene by

combining multiple scenes with each other.
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In FIG 4, a "news" scene is edited into multiple

scenes, such as a "news digest" scene, a "news"

scene, a "special" scene, and a T Y sports" scene,

and the"news" scene is further hierarchically edited

into a "donmestic news" scene, an "international news"

scene, and an "financial news" scene by the scene

description edit unit 5 through scene editing such as

the scene groupi ng, scene re-division, and scene

cbhbi ni Ag. the merd¥ata gehBfat ¢Sy t Hetructure

scene descrlptlon edit wunit 5, such as the netadata
inforgirdumn Reradata geiTsel’cﬁRG}ﬂJWe‘élh@ GCee descadRtaon edit unit

description unit 9. on the other hand, the thunbnai
ofthén@@&dgéaa@ﬂﬁﬂngaw@arAtu@eneoaﬂésgaxrepe@yaHUﬁmhmﬁiment.

frame of each scene clipped by the scene division

Unhe Scase atiridgtna linirsegathasedeoadihe scenewsechi onc. 4

informati on netadata 12 fromthe scene division unit

descriibe%nﬁihé’l}h&%‘ﬂa&ch‘ﬂ%@@@ﬂ@c{h&o%@iﬂé P9akHe FRReRateFerated
t hunbnai | |nage as the thunbnal i mage i nformation

qdat ¢ 1?& t %”%%'%Q‘&ﬁxg ENynit 5
as a @%%%h% ﬁe R }ﬂ$ﬁ§ge I'n ornatloﬁ népaga a Té 'unl )
registered. Here si,b] e for the user
tn FIE’em%r?n JE L |561ﬁ‘"‘-nf2 LLc?’f Ehge‘{ihﬂ%‘?}éﬁ“}lﬁ}ﬁ% SFI’?QGESePuCh as
. input unit 8, although it is also possible to
n%ﬂﬁ(ﬁﬁQQSEalﬁfe§@t & NE&Wsf'r 4FEN6r BacRPPFam:" cFrpped and a
at fixed tinme intervals as the representative frame or
"sponte" aekoembnddibley” et s ceae h sstertdeghagfea pdi nta ahidedited
set a frame at each detected point as the
into reepriesenttdti uewb aseendheant Hunbinairatiinage niepsdr maknen and
metadata 13 is information show ng the position (such
an "financial news" scene by the scene descriptioneditunit 5 through
scene editing such as the scene grouping, scene re-division, and
scene combining.

Then, the metadata 14 generated by the scene description edit
unit 5, such as the metadata shoﬁn in FIG. 4, is outputted to
the metadata description unit 9.

On the other hand, the thumbnail image generation unit 4
generates a representative frame of each scene clipped by the scene
division unit 3 as a thumbnail image based on the scene section
_ information metadata 12 from the scene division unit 3, and ocutputs
information concerning the generated thumbnail image as the
thumbnail image information metadata 13 to the metadata description

unit 9, in which the thumbnail image information metadata 13 is

registered. Here, it is possible for the user to perform selection
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as the frame nunber or tine) of the thunbnail in the
video content or information giving the |ocation
(such as the URL) of the thunmbnail inmage. Al so, the
characteristic extraction unit 7 extracts visua
characteristic anbunts possessed by each scene, such
as notions, colors, or shapes of objects contained in
the scene, fromthe scene based on the scene section
infornatioT netadata 12 fromthe scene division, .
of thgn-pRrbRRLL MFIREIEE SFSFaltBPFsETEL dhoditidioged it is also
outputted to the netadata description unit 9 as the
possigHar 46t entenpeicadsyrspti e ddae 96 ghghafsame clipped
regi stered therein. Also, the text information giving
at foret 6tgiwesniarivels typesheof repxtsentatmati aiyamsuchr to
as a title, an abstract, a keyword, a coment, and
autonSa€ne il adtange c ad@sisgeakedhbyigbhgouser z:ha eachaseeage at
based on the scene section information netadata 12

cach dEOR£8p86RAG s 1t Sh AN 4t Bre FRLRe . T N d @X¥imbrail inage
i nformati on nmay ‘be given through wuser's input using

infofﬁ%%i eﬁekgﬁﬁkaufﬁgjﬁi &ogﬁa?ﬁggn?ﬂé&fﬁﬁﬁjgég%gition (such
t hrough anal'ysi's” of audi o i nformati on ‘and capti ons

contained in the content. .The text inoformation jis
as the,f pare et ot k8 MiPguath I8 3@&8‘?’?‘6&' o dritd Vg dgRgcprtent

_ registered , therein as the text information netadata

or injgImpFEpnglidhdikt bk aRFREL OB (BiGheen thrddls) gifsiPraybhgmnbnail
_ by the content reproduction/display unit and the user
imaggnput unit 8 of the netadata editing apparatus

according to the first enbodinent. In FIG 5, a video

r dpsoduthieonhsceeeer Gtis antexanplre wiit Aeegtraens visual

char;gg§¥25tic amounts possessed by each scene, such as motions,
colors, or shapes of objects contained in the scene, from the scene
based on the scene section infeormation metadata 12 from the scene
divisionunit 3. The extracted characteristic amounts are outputted
to the metadata description unit 9 as the characteristic
description metadata 16 and are registered therein.

Also, the text information giving unit 6 gives various types
of text information, such as a title, an abstract, a keyword, a
comment, and scene importance, designated by the user to each scene
based on the scene section information metadata 12 from the scene
division unit 3. Here, the text information may be given through
user's input using the user input unit 8 or be automatically given

through analysis of audio informatfion and captions contained in

the content. The text information is outputted to the metadata

13




di spl ayed by the content reproduction/ display unit 2,

wWth content to be edited being reproduced/ displayed

on this video reproduction screen GL. Although not

clearly shown in FIG 5, like in the case of an

ordi nary video reproduction apparatus, a user

interface is also provided which includes buttons and

the |i ke for conmanding "reproduction”, "stop",

"rewind", "fast forward", "frame advance", and other
descrdpéiani onsit Al5o,amnskl 6w t hed i dreed egrisdisetl oASscilkren text

GlL, a scene division designation screen & is
inforciagpbayedtwkdach Ads a slider form for instance. The

user designates a scene start position and a scene

endc pesidwd c@hnpheswideordesphayed disdiheevb@@de content

reproduction screen @ through this scene division

reprdlfRIRRALIGRL190T GED: GRAWHL B ehbRG Uil ¥IdleRne metadata

pl aye on the video reproduction screen . Also,

edltﬁﬁ%ﬁ%&ﬁ% 5&%”%@% gytge%@“ﬂféct%a%%eﬁ{ £n H.ngfG. 5,

bet ween scene star position and t

= vidRe P EREPr A AP eBNFEs" Fhre: SnierPIE FupbRaFrecn inage

position is designated throug h t he scene division
dlsp%ﬁ@§ﬁbhﬁﬂﬁﬁhc§@¢@@ﬁ EQPr@¢MF$%ﬁHﬁﬁ%ﬁHlQMhEQétg%néﬁ5@1%ﬁntent
unit 4 generates a thunbnail inmage froma frane of
to bet i védide icgntentcdtcdad/ dheo et oat et posideaconerabdoction
the thunbnail inmage, whose position has been
scredesilgnabkethotdin augh dike rdgeabowhh VisiFOG .d8si Qhiat iionthe case
screen &, is displayed on a scene division

of arl HreliMRlOR idesPlayrsaneeNo k@S sLens ¢ ViserOfinterface is
information. Here, on this scene division information

also %ﬁﬁ}l@{ed S eqn 1@%1111&%5' Budt Qs PSS I 1119 dirs Pl A¥mmanding
nformati on showi ng t
"reproduction", "stop", "rewind", "fast forward", "frame advance",
and other operations. Also, below the video reproduction screen
Gl, a scene division designation screen GZ is displayed which has
a slider form, for instance. The user designates a scene start
position and a scene end position of the video displayed on the
video reproduction screen Gl through this scenedivisiondesignation
screen G2whilewatching thevideodisplayedonthevideo reproduction
screen Gl1. Also, the user simultaneously designates the position
of a thumbnail between the scene start position and the scene end
position through the scene division designation screen G2. Here,
when the thumbnail position is designated through the scene division

designation screen G2, the thumbnail image generation unit 4

generates a thumbnail image from a frame of the video content at

14




scene start position and the scene end position in
addition to the thunbnail inage, as shown in FIG 3.
Next, the user designates scene editing through a tree
structure generation designation/display screen (4.
That is, the user (generates a tree show ng the

hi erarchi cal structure possessed by the video content
whi l e wat ching the scene division information, such

as .the thunbnail inmage, displayed on the scene
the dgyPERGR PAFOFHEPT on display screen G3. Vhen

perform ng the scene grouping, the user uses a

riah® pultaE DrRod LReeh WHIQIE PPEE tinstharbeen dnmwgnated

node is added to the tree and each scene that should
througd gheupethe sliaddddnt deshenabden sdrear &, tie pespbayed on

the scene addition, the user nay use a nethod wth

a scevbi @hvasseenenthata should He addeddes 86l g5t €6e®d dheision
scene division information display screen G3 and the

1nfor§%&§%ﬁed fIeene b t@ﬁ@e%dé%érHﬁJEEE%ﬂ”&ﬁEormatlon display
drag-and-drop operation. Here, it is possible for the

screegsgg t?%:ﬂ?%ﬁs%eégsggggé Qgﬁﬁ?%gh1%%o§ 5%&%%dsﬁ8§2§g the

escene drvision |n play ScCreen

scendlyiIE 418 AL UELMLE., BEDS 2l P Cool g LA o cne

provi ded as a user interface for giving the text
thumhnﬁﬂér#ﬁﬁﬁﬁm 6 ShRENséBnElGia3the text information

giving unit 6. The netadata description unit 9

giaek atés wwareteiatres fdd scenesdi Ebed thrcagberdawet ructure

with a specified description format by integrating
gener=hd ovar desbgtytpies: Gf i syetadat areah pwit.ed Thaom the steneuser

division unit 3, the thunbnail inmge generation unit
generhtdd@ $€eBeshowing the hierarchical structure possessed by
the video content while watching the scene division information,
such as the thumbnail image, displayed on the scene divisicon
information display screen G3.

When performing the scene grouping, the user uses
a manipulation method with which, for instance, a new node is added
to the tree and each scene that shouldbe grouped 1s added to the node.
In order to perform the scene addition, the user may use a method
with which a scene that should be added is selected on the scene
division infeormation display screen G3 and the selected scene is
added to the node by a drag-and-drop operaticn. Here, it is possible
for the user to input text information for the selected scene from

the scenedivisioninformationdisplayscreenG3or the tree structure

generation designation/display screen G4 using the user input unit
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description edit uni t 5, the text information giving
unit 6, and the characteristic extraction unit 7. The
speci fied netadata description format nay be a
uni quely determ ned format, although MPEG 7
standardi zed by 1SOis used in this first enbodi nent.
The MPEG 7 stipulates a format for describing the
structure and characteristics of content and |ncludes

8 pro bgggya aeuéorngﬁfx' % ggra Lg%% Ugﬁidﬁfﬁ%qg %%ma Ion to
first enbodi nent |is rOV|ded wi th the scene

the Sf&87 i3 %ﬂﬁ%anﬁqform§t98p'ﬁﬁgﬂﬁﬁcﬁpéﬁlpy edi ting
scenes and the characteristic extraction unit 7 for
eXtipadeitagatRafgeceiPEiPEsURLBnPt BENSERRARS, 2 Botapata file
it becones possible to generate netadata descri bing

descitieed hirer acchrdabcst wilch urespessésseddbéyccomt e , fsucht by
as video data, and characteristic anmounts of each

inte@eeting theshaul dube: yeied rheseadded cuhguitkbtli fEsh &he scene
.content 10 inputted into the content

divid B Qauat '30n'{:ﬁé3@t|u%ﬁ(br‘fli‘ii ihdge obhai-nedohiremea 4, the scene
content server (not shown) eX|st|ng on a network, from

descf%é%ggﬁﬂgdléggyﬂg% ughg EQ ﬁ%w¥ﬂaﬁfbﬁ3ﬁﬁﬂ§F$%%ﬁ% 6, and

I'ng apparatus 10 ron1an acc

the Eﬁg;3§t§9g%ﬁ§§°f@% ﬁ%gﬁgf %F&E et a DVD%p%ﬁftb??eHEtadata

from the netadata descrlptlon unit 9 is accunul ated
descyiphlortiRiEal Je bf 2 (Rt Tehbirfe a8 G fermgt, although

network, in a metadata accunul ation unit (not shown)
MPEGTh &Wdﬁeﬁ%chb@dﬁﬁpngs abpat dtughigrfjpsgrembodiment.  The

accunul ation nedi um (not shown) , such as a CD or a
MPEGDVDstipyéttiers a format for describing the structure and

characteristics of content and includes an XML file format and a
binary format.

As described above, the metadata editing apparatus 100 of the
first embodiment i1s provided with the scene description edit unit
5 for hierarchically editing scenes and the characteristic
extraction unit 7 for extracting characteristics from the scenes,
so that it becomes possible to generate metadata describing the
hierarchical structure possessed by content, such as video data,
and characteristic amounts of =ach scene.

ItshouldbenotedherethatthenmltimediécontentlOinputted
into the content reproduction/display unit 2 is obtained from a
content server (nhot shown) existing on a network, from a content

storage unit (not shown) in the metadata editing apparatus 100,
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with content, for instance. Also, in the f irst
enbodi nent, a case where the netadata editing
apparatus 100 is provided with both of the scene
description edit wunit 5 and the characteristic
extraction unit 7 has been described. However, the
present invention is not limted to this and it is of
course possible to provide the netadata editing
' apparatus 10 one of the scene descrjption
or T Bh AU ARG PhaTS LR STEd: PEPRE) SEFATS oh GIFE 7. DV,
' Second Enbodinent_In the first enbodi ment descrlbed
for apsvencever ylscenkl & M@RYeHed thendw ladatgoviiigrutized from
net adata editing apparatus to be described in this
the mededad aetdbod ehton sinpitoyiidedc wihihl at st enea cledrgkta server
detection unit for automatically detecting each scene
(not chhange pRibBtindhe sehatad 8k edidt bnge Gpdar atausvwatgerdiodgunit
to the second enbodinent of the present invention

(not WM dloR® dQSnC“thl%d Wethakeherenceind o 4 RaceTPaRy nQn an
draMAngs FIG. is a block diagram showi ng a

accuﬁ@f&ﬁf ng tO : EgﬁAgﬁgﬁﬂ§taﬁ%8g ééqg(ﬁpQﬁr%tB%D together

_accor second’e i ment of the predent
...invention. _Referring to FIG 6, a netadata editing
with {'

dﬁ%% %?Es %ﬁf(i?? des a content
reproductlon/dlspl unit 2, a scene di vision unit 3,
a ‘tigrmbarreittagé HEdn URRES XD egeddRe tadata editing
description edit unit 5, a text information giving
appagates 6,0% icharael epfisti s datraeti bhe wrrne Tesgnigdrion edit
i nput unit 8, a netadata description unit 9, and
unitébené1dhangerdetectSb@uﬁﬁuriﬁhhﬁbueitHhhaséﬂﬁﬂedeecribed.
numer al 40
However, the present invention is net limited to this and it is
of course possible to provide the metadata editing apparatus 100
with only one of the scene descripticon edit unit 5 and the

characteristic extraction unit 7.

Second Embodiment

In the first embodiment described above, every scene is
di_vidéd manually. However, a metadata editing apparatus to‘be
described in this second embodiment is provided with a scene change
detectionunit for automatically detecting each scene change point.

The metadata editing apparatus according to the second
embodiment of the present invention will be described with reference
to the accompanying drawings. FIG. 6 is a block diagram showing

a construction of the metadata editing apparatus according to the
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denotes scene start position information which is
automatically detected. Next, how the netadata
edi ting apparatus according to the second enbodi nent
operates will be described with reference to the
acconpanying drawings. FIG 7 illustrates how t he
nmet adata editing apparatus according to the second
enbodi ment of the present invention operates. The
construction el enents other than the scene change
secongedRdgmeniinet 39caRgcERBLseBHERALOsi on unit 3
operate in the sane manner as in the first enbodi nent
dBsEerbédy dbdvld: . Thereftordntopéi binonppranityge AW theludes
second enbodi nent will be described bel ow. The scene
a corthange egetoetidrapnyitpld vauhamati cal kyedet attv$séashunit 3,
scene change/cut point. This scene change detection is

a thuRehbenmdagdased ot idndibhierencest-anpi k&l chaivea edit unit
franes, a difference in color between the franes, a

5, a ‘%'e&fte'&ﬁ%gmh@%!a%inll;f@fﬁ i 5L ogr %mc%%*rg_%%ﬁr_fstﬂ‘icf EQE’géction
or the like, for Instance. The scene division unit

unit tGVQLQ§Sj%XS ene .start pg@%thp@ and a sc§ne end. g
pOsit i'61 had®d (1873 Sach SESAEERaRGE PSPt Clet'Béted 7
by the scene change detection _unit 39. Hereinafter,

scene, Qs (i IRF e eite Thanl@tgetBeti sRIGRPRCe3TUBRY2L 40

the scene division unit 3 will be described in detai
denotgs geHingGtaad aesakdmpl dnfaraasdonhwhéach Aswsulpgesicaily

is content that 1is a target of editing. A case where
detegtadl or histogramis used as characteristic anmounts

Next,howthemetadataeditingapparatusaccordingtothesecond
- embodiment operates will be described with reference to the
accompanying drawings.

FIG. 7illustrateshowthemetadataeditingapparatusaccording
to the second embodiment of the present invention operates.

The constructionelements other than the scene change detection
unit 39 and the scene division unit 3 operate in the same manner
- as in the first embodiment described above. Therefore, operations
unigque to the second embodiment will be described below.

The scene change detection unit 39 automatically detects each
scene change/cut point. This scene change detection is performed
based on a difference in pixel between frames, a difference in color
between the frames, a difference in luminance histogram between

the frames, or the like, for instance. The scene division unit 3

determines a scene start position and a scene end position based
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for the scene change detection will be described as an
exanpl e. The scene change detection unit 39

cal cul ates a color histogramfor each frame. As a
color system HSV, RGB, YCbCr, and the like are
avai | abl e, al though an HSV col or space is used in this
exanple. This HSV col or space is conposed of three
elenents called "hue (H) ", "saturation (S) ", and

"val ue hi.st ogr am of each_ el enent
on eagh 3oy %QParh%‘%(&?OlFlrto%nettﬁé‘%SSt%Yn@be tﬁcset"c‘igFBPrPgﬁ detection
di fference in histogrambetween franes is calcul ated
unit g&sed on Equation 1 given below, for instance. Here,
it is assunmed that frames froma scene start frane to
t Herdi haframe ¥N=Sesd ong imsttdnrc ecenel ahgnye tlheesthen unit
scene, that is, do not contain any scene change point.

39 arlbtdd kateneasiitvheion tindle charact eei gkserappinis @étail by
' the scene, a neans value (nean) and a standard

taklrg;ev'a%t 'aﬁne§§ﬁﬁ)le0f atbgsdiff erencesi vtl'd%toog%agbntent that
tween the first- N franes are obtai ned based

bel ow. bin HI bi bin V =
¢ SO s e o B TS Y s
Vi E t k=1 k=1 k=1 1 : f.
F\ﬁa%f) oS F P E gy i T8 haliicA 37 ahersc el b apunts
(h) . a hue hlstogran1 bin H the nunber of
for Qﬂ%ﬂﬁﬁﬁ%ﬁ(ﬁ FRe Hedesdrian v l(WF degcgabgflafonn example.

hi stogram bin S: the nunber of el ements of the

hiTbegtfream skady detgcabnerhitsd dgramiilbiasv celer histogram

nunber of elenents of the
for each frame. As a color system, HSV, RGB, YCbCr, and the like
are available, although an HSV color space is used in this example.
This HSV color space 1s composed of three elements called "hue (H) "
"saturation (S)", and "value (V)". A histogram of each element is
calculated. Next, from the obtained histogram, a difference in
histogram between frames i1s calculated based on Equation 1 given
below, for instance. Here, it is assumed that frames from a scene
start frame to the Nth frame (N=3, for instance) belong to the same
scene, that is, do not contain any scene change point. Note that
as the initial characteristic amounts of the scene, a means value
{mean) and a standard deviaticn (sd) of the differences in histogram

between the first N frames are obtained based on Equation 2 given

below.

bin_H bin 3 bin_V

sum, = ZIH (k)- H,, (k)| + ZIS ()~ S, (+ ZIV(k) V()|  Equation 1

19




histogram!l n-1 1 N1 nmean =1 sunf sd =1 (sum -
mean)' N -1 ; , ~N- 1 ;~1 Equation 2 nean: a neans
val ue of the differences in histogram between the
frames sd: a standard deviation of the differences in
hi st ogram between the franmes Then, each frane, from
the N+1th and the subsequent franes, that has an
inter-frane difference in histogramgreater than
"means+A sd" is regarded as a scene change point and
sum; : % Sygy 0 h &g fpagncesekie hdEarOTpBL T TWRE L aNE At . andtha frame
this manner, nultiple scene start position candi dates
i-1 are obtained. Next, there will be considered a case
where like in the case of a news video, an inage
H; (h)havhag Hd sdeigennt, necth Fat tiee Aunderrsee 1 €fden 8 cSWHCHL 880gram
bet ween news or the like. In many cases, in a news
S; (h)V1 8811 3% HiMRIR1 Byl An A Biet &M Reh 2 PAbEL ThnSUE 0 f the
' as an i mage conposed of an announcer, a studio set on
histddi&Packground, and a character description (caption),
I's Inserted at switching between news, for instance.

. Accordi-ngl y,. the inmage . hayi t he_predetern ned
Vi (h) 5o fy e‘?anl%néirlesltr?éjfrtaéﬂr’ ?belfne{q%/’eggieo Lﬁﬁ?ehre ol t%%%?%lf%s of the

I mage") or netadata describing the characteristic

hist ts of the tenperate inmage is registered in
advance. For instance, the
1 n-1 1 N-1 ’
mean = N ; sum;,,sd = I_\I_——T,Z:‘; (sum, - mean) Equation 2

mean: a means value of the differences in histogram between the

frames

sd: a standard deviation of the differences in histogram between

the frames

Then, each frame, from the N+1th and the subsequent frames,
that hés an inter-frame difference in histogram greater than
"means+A-sd" is regarded as a scene change point and is set as a new
scene start position candidate.

In this manner, multiple scene start position candidates are
obtained. WNext, there will be considered a case where like in the
case of a news video, an image having a determined pattern is inserted
at switching between_ news or the like.

In many cases, in a news video, an image having a determined
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characteristic anobunts of the tenplate inmage are the
color histogram of the tenperate inmge, the notion
pattern (for instance, |less notions are observed in
the area of an announcer at swi tchi ng between news),
or the Iike. Wien the tenperate inmage is registered in
advance, each image corresponding to a scene change
point is matched against the tenplate inmage, as shown
in FIG 7. Then, if the S|n1lar|ty t herebetween s
pattafiyh SUHe 3§c BRe BRARGEPH T if FoyPSreragess a SEepko set
start position. The simlarity nay be judged based on
on th¢ RREKIFPEAE diNf Ebatester daseiribtans (diafecencelss mserted
col or histogram or the like. Al so, when the
at swilarhdcte biestieenanpunt sfof idetdempl afecomddeglar ethe image
regi stered in advance, characteristic anounts of each

havirddage peedkespandeagpd otarsCaner shaie PAHIHe 1R to as the
extracted and are nmatched against the characteristic

" temﬁ%iﬁa&éﬂ he- Iﬁ@ﬁ'ﬁ}%@é Seéﬁﬁgﬁlnythtehﬁ'xaéé&e@féélyc amounts
t her ebet ween |s hi gh, the scene change p0|nt IS

re
of the ?érﬁémlttﬁe i e %%Crt%ﬁge Scene Sl? dtwa%%gy tEor J.Instance, the

utted to the sce EIVI n.unit 3. The scene

char gt ARe LA Ca Gar i ABUP Lo EE B aa 27t PG et ogran

and a scene end position based on the information _
of thgK6MPRG TR Sneth et t opBITErER (doromsttiagg ylessmotions

detected by the scene change detection wunit 3 9. Note
are ophgtveHells toneaky pdinapnptungenfat keisebdnd between news),

enbodi mrent is al so capable of deternmi ning the scene
or tls¢ akikeosition and the scene end position based on

designation fromthe user, like in the first

enped tRat AesslitRednahOV® registered in advance, each image
corresponding to a scene change point ismatched against the templiate
image, as shown in FIG. 7. Then, if the similarity therebetween
ishigh, the scene changepoint isregisteredas a scene startposition.
The similarity may be judged based on inter~frame differences,
inter-frame differences in color histogram, or the like.

Also, when the characteristic amounts of the template image

‘are registered in advance, characteristic amounts of each image
corresponding to a scene change point are extracted and are matched
against the characteristic amounts of the temperate image. If the
similarity therebetween ishigh, the scene changepoint isregistered
as ascene startposition. Then, information showing the scene start

position is outpuitted to the scene division unit 3.

The scene division unit 3 determines a scene start position
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It is also possible for the scene change detection
unit 39 to detect each scene change point contai ned
‘in a scene with reference to each scene start
position and each scene end portion described in the
scene section information netadata 12 outputted from
the scene division unit 3 to the scene change
detection unit 39. The scene description edit unit 5
: re-divides or integrates the scenes automatically
and a fgiead @adﬁsp%felcsrtgﬁéeér@hgt@edémé@m@hiozmrﬁhov@glgbabedscene
on the scene section information nmetadata 12 from the
startgeemnet divesitonztnckl3y dédtee tehibh v thhe sle¢md khaabetdwetection
scene description edit unit 5 are the sane as those
unit 3. t e thivlsit enbedicmeniivideset ibet :abPyYRe A Hesaibdethent
above, with the netadata editing apparatus 100A

is al@eCeh@bRdet 8t RerserOAdngMERdi 8BBLe LiaPE . .
pOSSi Fe Fo generate n%?adata des%rib?ngq§ﬁ§§tlon and the

characteristiCc anoun o1 eacC

'8 cenec%gé?%’gféna %%rs%l%it Bfledéjéjisil%%%ql f@é%nggfx]% e1psté Sligilgcgﬁzn the

. like in the first. odj nent descri bed above. In

flrStagggﬁﬁ Ast tﬁgsggéﬁggcﬁéﬂgg'detection unit 39 is
provjded, so that it becones possible to _ .
alit oh&t 1630 IRPRRG fedchhecrenehahgeIpofnteshion unit 39
content. 22 Third Enbodinment In this third enbodi nent,

to defeperaght sceprbanee ivod rappe st iused whld sbendeddhi beterence
whi ch perforns sunmary reproduction of inmage5,

to easbaschnagstand tose tickeandi ewgctt hearet adat pogeneraleskribed
by the netadata editing apparatus according to the

in tHd ssenenbeditrent iarctrhetisacandadgnhodh nertpesss i Peth the

above.
scene divisicn unit 3 to the scene change detection unit 39.

The scene description edit unit 5 re-divides or integrates
the scenes automatically detected by the scene change detection
unit 39 based on the scene section information metadata 12 from
the scene division unit 3. Note that the details of the scene
description edit unit 5 are the same as those in the first embodiment
described above.

As described above, with the metadata editing apparatus 100A
according to the second embodiment, it becomes possible to
generate metadata describing the hierarchical structure possessed
by content, such as video data, and characteristic amounts of each
scene, like in the first embodiment described above. In addition,

the scene change detection unit 39 is provided, so that it becomes

possible to automatically detect each scene change point in content.
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The netadata reproducti on apparatus according to the
third enbodi nent of the present invention will be
described with reference to the acconpanyi ng
drawings. FIG 8 is a block diagramshow ng a
construction of the metadata reproduction apparatus
according to the third enbodi mrent of the present
invention. Referring to FIG 8, a netadata
reproduction apparatus 200 includes a netadata
anal ysis unit 19, a structure display unit 20, a
thunbnai |l inmage display unit 21, an user input unit
ThirZmtwdsigmrdh unit 23, a search result display unit
24, a summary creation unit .25, a summary structure
draptlays whir?embaddman€pni et LR DHS-AR ctiBht agdaratus
The nmetadata analysis unit 19 perfornms anal ysis of

will B adakaipd8 (BSEhI B PELANE NLBIANFHLALBCEABN of images,

structure possessed by content, i'nformation
I 0] t.he. ' cene,. t.he
sear PG PRIRAT B L TUEIAR h rel R el iy figemetacata
....The structure_ .display unit 20 displays. a scene
i tiGY GEEGPE 9 BEPAFTLH A8 ATFeEArET BHOANH o daihe second
analysis, that is, the hierarchical structure of 23
embod fpeTho fesir 1brsk aRitbnai | i mage display unit 21
di spl ays thunbnail imge information 30 obtained as a
r d6gl mebpdphe hewbedE et wotal apyiaratWe Radeedisgr tonpoe third
unit 22, a user inputs search designation,
ermbodigprrodo € tihenpdesegnaniventiandvitlHeb t idkecribedsearicheference
unit 23 perfornms searching based on the search
to titesigaidevitsearehiegrdi tiom. 3H)is fa MOMIheidg@amaBHowing
the scene characteristic anounts or text information

a comZoobt@idied f oM tRe MR roThet98ar 6Bphestht according
di splay unit 24
to the third embodiment of the present invention.
Referring to FIG. 8, a metadata reproduction apparatus 200
includes a metadata analysis unit 19, a structure display unit 20,

a thumbnail image display unit 21, an user input unit 22, a search

unit 23, a search result display unit 24, a summary creation unit

25, a summary structure display unit 26, and a content reproduction

unit 27.

The metadata analysis unit 19 performs analysis of metadata
28 describing the hierarchical scene structure possessed by content,
information concerning the thumbnail of each scene, the

characteristic amcunts of each scene, and the like. The structure

display unit 20 displays a scene structure 29 obtained as a result

of the metadata analysis, that is, the hierarchical structure of
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displays a result 33 of the searching. The summary
creation unit 25 perforns creation of a sunmary based
on sunmary creation designation (sunmary creation
condition 34) fromthe user. The summary structure

di splay unit 26 displays a structure 38 of summarized
content. The content reproduction unit 27 reproduces
/ di spl ays the content based on sunmary i nfornmation 35,

3.6, d 37
e oA SRRUAMGLLN SESLENALLEN.3 8 a1 SODLER R e
. the third enbadi t t
ima PR BT R 8 AT LA, ot cper st

dr awi ngs. Flrst the netadata analysis unit 19

réeeh PHPULIFNT WREt FRy adlass 2B RIeET Siebiteg ddrelonation,

hi erarchi cal scene structure possessed by the
reprodgettént, dd sifgratrtdimonacd tber hilng. t F@etdnarbriaihi o3 pactorms

scene, the characteristic amounts of each scene, and
seardiied bkeed andtper Eenmshadakyghat 0bnt heegrtmdaddditon 31)

the third enbodinent, it is assuned that the netadata

fronﬂﬂﬁauéérHﬁﬁ&ﬂ@hﬂxﬁﬁ@éﬁé%@gt@¥1§B§cHﬁbﬁgﬁg%rqﬁéﬁfiﬁféﬁ%htlon
unit 9 of the 24 f irst enbodi nent or the secon

32 ob%%ﬁ%@k}”?{éondﬁ%ecﬁn Ql%%a%%ﬁve*rh ecffxoét?a}es ﬁﬁ%% it 24

sequent ais act
itten |n blnar il e encoded |n the bi
dispIgyS & Topl L% aoke F%nw. itk SURBREY. CERAPLON unit

net adat a anaIyS|s unit 19 serves as_an XM parser

25 PERERIRr FofAs ARalYsi @ SHTHRTXMPaTeq | g1 GG Yot epation
hand, if the netadata 2 8 is encoded in the binary

des i gngytpgn thewerdd atrg adialy siogddfiipn1 §4defven abeauser. The
decoder that perforns

summary structure display unit 26 displays a structure 38 of

sumnarized content. The content reproduction unit 27
reproduces/displays the content based on summary information 35f
content reproductiondesignation 36, and content 37 tobe reproduced.

Next, how the metadata reproduction apparatus according to
the third embodiment operates will be described with reference to
the accompanying drawings.

First, the metadata analysis unit 19 receives input of
the metadata 28 describing the hierarchical scene structure
possessed by the content, information concerning the thumbnail of
each scene, the characteristic amounts of each scene, and the like,
and performs analysis of the metadata.

In the third embodiment, it is assumed that the metadata 28

is metadata generated by the metadata description unit 9 of the
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decodi ng of the netadata 28. The structure display
unit 20 receives input of a result of the analysis by
the netadata analysis unit 19 and di spl ays the
hi erarchi cal scene structure 29 of the content. The
scene structure of the content is displayed in a tree
formtogether with the title of each scene, as shown
in FIG 4. The thunbnail inmage display unit 21
receives input of the result  of the anal ysis by the
flrs‘}r%?%ﬂ%\%%e%gwg}@ss%wdPQJDP@HBWB &9 5§l above ina format
i nformati on 30) anddi splays. a |list of thunbnai
stipylpdges bof MPRE-dont @prse Thenskar chhainidt Bitreedei wesext file
search designation fromthe user via the user input
writiem tiR2Mndrseakdnes f diile seendedonbhaichedbifarth€ormat.
content. At this tinme, the user inputs a search

cardithbofe bydatd id sawkeywehdi n SIS RBRGa tor ahQ?ysu;
like via the user input unit 22. The search unit 23

unit slegarsg}% J Q5 8ACkMBCEREs MRt Gh A é%rn?se%n%'le%‘l%d'fotf' %ﬂ XML,

such as the keymord or the characteristi

file Sa'&l @hé B }galt ?ytl'ége]%g;l{rsagg gﬁgennréc{]cgeoécen e binary

characterlstlc anoun

ext 25 informati.on 32 giving scene titles and the
fomﬁ“} kEheV’ﬁEﬁgﬁ‘E@ apa afémsrvg%y?% ﬁ‘érg%aﬁ‘éﬁ‘ FfFedersthat performs

finished, the search result display unit 24 receives
decogdpiitobfthhadtesiata 98 of the searching by the search
unit 23 and perforns displaying of the search result.
Adha mtrhotuferddispdayimg: terecarnvhsr esplit ,of he result of
t hunbnai | i mage of each scene matching the search
the zoadysionbystidespéayediafanalyastanset 19 and displays the
hierarchical scene structure 29 of the content. The scene structure
of the content is displayed in a tree form together with the title
of each scene, as shown in FIG. 4.

The thumbnail image displayunit 21 receives input of the result
of the analysis by the metadata analysis unit 19 (thumbnail image
information30) anddisplaysalistof thumbnail imagesof the content.

The search unit 23 receives search designation from the user
via the user input unit 22 and searches for a scene contained in
the content. At this time, the user inputs a search condition by
giving a keyword, a sample image, or the like via the user input
unit 22. The search unit 23 searches for each scene matching the
search condition 31, such as the keyword or the characteristics

of the sample image, given by the user based on the scene

characteristic amounts described in the metadata or the text
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Al so, the summary creation unit 25 creates a sunmmary-
of the content based on summary creation designation
fromthe user via the user input unit 22. At this
time, the user inputs information show ng the
reproduction tinme of summarized content, user

~ preferences, and the |ike using the user input unit

22. \Wen the content is a news video, for instance,
user

. th uts prefere informatio howi ng t hat,
lnforpﬁiloﬁsggnggVIHQ/§ﬁ8nﬁnEhgée?oa%%na? fhg?ch sports
news in the news video or to watch a 20-m nute summary
ofhemEhgeipp satdew Wnéde Bragitnartt éngthitsishedndde sdarch
, The sunmary creation unit 25 also creates the summary
resulitrdiormiet ¥ 'oni B8 4netcehivieg 1nhiet e mmgrne Bolidd Biodrtlsasearching
on the scene reproduction tines described in the
by theeiadatauand 2 herndexer fofos rdtspdm 32 QoY g skarstenesult.
titles and the like. For instance, this sunmary

As a hBtR6EBEI PP IS ity HERr OduELh A dist, @heSEBNRASnail image |
contained in the summari zed cont ent and is alist in

c 0 i-an, t
ot e B o e P D artoptafid, for
osition and end position of each scene in the
‘ent that the user wi shes to 26 reproduce. Al so,
the content reproduction/di unit 27 specifies
t &§et Ela%t%ﬂremao%}é&dfeaﬁ%upg 227 O S oF RS BHAGH Of the
the content contained in the summary information 35, _
cont ey Yerdhafs SWBHEAIYhFESEL lp8pAsadenpearndiLsprayhef user via
each scene to be reproducedbased on the scene |ist
the usemt anped Wwmit Re -subhallyl$ rfioepathenis¢n iapottseinformation
form the summary information hierarchically describes
showidte Ieenereproduction time of summarized content, user

inst

preferences, and the like using the user input unit 22. When the
content is a news video, for instance, the user inputs preference
information showing that, for instance, he/she wishes to mainly
watch sports news in the news video or to watch a 20-minute summary
of the news video whose original length is one hour. The summary
creation unit 25 also creates the summary information 35 matching
the summary conditiconbased on the scene reproduction times described
in the metadata and the text information 32 giving the scene titles
and the like. For instance, this summary information 35 is a
reproduction list of scenes contained in the summarized content
and is a list in which the location information, such as the URL,
of the content is written together with the start positicon and end

position of each scene in the content that the user wishes to
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structure of the sunmarized content. FTG 9 shows an
exanpl e of a hierarchical scene structure. FIG 9 (a)
shows an exanple of a scene structure of origina
content. Each scene is given inportance in a range of
0. 0Oto 1. 0, with "1.0" meaning the highest
i nportance and "0.0" neaning the | owest inportance.
The inmportance is cal cul ated based on the user
references, for instance. If the user preferences are
reproﬁ&ﬁ?stered in advance and indicate that he/she wi shes
to watch scenes of a soccer gane of a teamA and, in
pake9 cuble, crptrBEe ISR GRdPEH digplagunidf 4 heshameiies
and goal scenes, each scene is given inportance
targetr ebhéenitnpaskd osethpr ébeptncasinForhahing ¢hi thewhentent
sunmari zation is perforned using only scenes having
contatihedhi ghest thaporduamee v N Bhfor®afedn, BhBere di8l performs
generated summarized content having the scene

obtaillehel/He@ rolewe iba / Eﬁgﬁlgfy(o@ cad¥tEchbab RAL BE@Ndbased
has netadata showi ng the [ocation information, such

on thésséé}?e QBE%: %nﬁﬁ%&?@%ﬁﬁ%e %Ql%%&%i)ﬂ%éﬂ%f?f .teheItng%aother

position I ntormation e start sittion an

posi tion) of the scene 27 in the content, and.the
form P the. SPRFGE Kat oA BONER? A1 HEr T Setnd Jeerickire g soene
of the sunmari zed content is passed to the sunmary
strucfyrge Qdr 606 SHPRFrdFel S6PMGRitch then displ ays t he
scene structure 38 in the tree formshown in FIG
oFBF. Al sbovWihah P Risereisal ddeyagrchicadt serpesesénpcture.
that he/she w shes to reproduce using the scene
FIG. 8tebcthunes divsplaayed by & heenstyiuntameredp § plrayy um it c@ftent .
or the summary structure display unit

Each scene is given importance in a range of 0.0 to 1.0, with
"1.0" meaning the highest importance and "0.0" meaning the lowest
importance. The importance is calculated based on the user
preferences, for instance. If the user preferences are registered
in advance and indicate that he/she wishes to watch scenes of a
soccer game 0of a team A and, in particular, To necessarily watch

a result of the game and goal scenes, each scene is given importance

-reflecting the user preferences.

Following this, when summarization is performed using only
scenes having the highest importance in FIG. 9{a), there is generated
summarized content having the scene structure shown in FIG. 9(b).
Note that each scene has Iﬁetadata showing the location information,
such as the URL, of the content containing the scene, the position

information (the start position and the end position) of the scene
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26 or using the scene thunbnails displayed by the
thunbnail inmage display unit 21 or the search result
di splay unit 24 via the user input unit 22, the
content reproduction/display unit 27 reproduces

/ di spl ays each sel ected scene contained in the
content. As described above, with the netadata
reproducti on apparatus 200 according to the third

. emyodi.nent, it co ossibhle to. reproduce. on

in e RN A e Tude wi BhEme Biah ERSGEFRGS e scene
net adat a %enerated by the netadata_editing apparatus

STrUGULS ditn @t 60t KPRrdeenbe8itrent 18r PRAECeEBnEle summary
enbodi nent descri bed above. orto search for the scene

strugfesie ddspyayienus &6, ushhghttiercHacrdaepi K¢ scearoahtgcture
described in the netadata. In the third enbodi nent,

38 irt Hédnec dnteentforeprsbeuct ilon/FIidi. 3 (phay unit 27 is
provi ded within the netadata reproducti on apparatus

20050, HoMexN erhe tid Sr el @t s rapnediat ber/ di-epkaynhbfi be/she
may be provided in anther apparatus. For instance,

i shdRN P L | i 0 L ! |
o QI P S MRS O, SPBEGLA OBy cne

strugIACLNE AN LIS, UHnail. Lmges, WRy.be per LOLIRY, s

ephone, @ po nrorma

ternina# or the like, and rocessi d di spl ayi ng.

26 ox BRABINTIG TEPHOAATER of FREPKAYErNEdi e CSRIBRE Haynace
. be perforned bg a termnal (PC, for _instance _

displaghigdited 6 tHhe FbiTe HealdphahePlee bk t4blvda the user
_ information termnal, or the like via a network. :
inputFourtht Endodi nere | Aonhestf veprbdembbdifensplay unit 27

net adat a delivery server ~netadata
reproduces/displays each selected scene contained in the content.

As described above, with the metadata reproduction apparatus
200 according to the third embodiment, it becomes possible to
reproduce only each scene that the user wishes to watch using
the metadata generated by the metadata editing apparatus according
to the first embodiment or the second embodiment described above
or to search for the scenedesiredbytheuserusing the characteristic
amounts described in the metadata.

Inthe third embodiment, the content reproduction/displayunit
27 is provided within the metadata reproduction apparatus 200.
However, this content reproduction/display unit may be provided
in anther apparatus. For instance, manipulations and displaying

concerning reproduction of the metadata, such as dispiaying of the

scene structure and the thumbnail images, maybe performedby amobile
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delivery apparatus) , which delivers the netadata of
content to a client termnal, and a content delivery
server, which scalably constructs the content with
reference to the termnal capability of the client
term nal and delivers the constructed content to the
client termnal, will be described. A content delivery
system according to the fourth enbodi mrent of the
resent_ invention wll be described with reference to
telepgﬁae' aCconPaiy? iy P AWFRGE O GETHO P a Bl obk® ditdgFamand
show ng a__construction of the content delivery system
proceggdsaditydi 8P ABL R P GPRR ST BADEdi SREIAUST 1R pragant L tinedia
invention. Referring to FIG 10, a content delivery
contegérivey b0per hetweddy a testrdatla (86} i far ynsérver) 400inected
various client termnals 481 to 48n, and a content
to thdeldhidry teeephonSO tHheoretadat an tethyieryn semvwamadQ0or the
includes a netadata accunulation unit 41, a netadata
like aNal ¥Shetubkt 42, a termnal capability judgnment unit
43, a netadata re-generation unit 44, and 29 a
net adata delivery unit 45. In the netadata
accurul ation unit 41, there is accunul ated the
netadata generated by the netadata editing apparatus
Four?@f%F%leF%P§t enbodi nent or the second enbodi nent
descri bed above, for instance. The netadata anal ysis
uhP 042 TERIF Sy FRPANAI L 52 et 2Rt adala VaS YcFeesfc‘ﬁIb{Tﬁ%tadata
~the structure and characteristics of content. The
delivegpmap®R réapabi | vhych udghere rudite 4% jagaddes offheontent to a
term nal capability of each client term nal based on
clieninftemEittiagn and a content delivery server, which scalably

constructs the content with reference to the terminal capability
of the client terminal and delivers the constructed content to the
client terminal, will be described.

A content delivery system according to the fourth embodiment
of the present invention will be described with reference to the
accompanying drawings. FIG. 10 is a block diagram showing a
construction of the content delivery system according to the fourth
embodiment of the present invention.

Referring to FIG. 10, a content delivery server 300 inéludes
a metadata delivery server 400, various client terminals 481 to
48n, and a content delivery server 50,

The metadata delivery server 400 includes a metadata
accumulation unit 41, a metadata analysis unit 42, a terminal

capability Judgment unit 43, a metadata re-generation unit 44, and
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51 concerning the capability of the client term nal.
The netadata re-generation unit 44 restructures the
content in accordance with the judged term na
capability of the client term nal based on a result
50 of the analysis of the netadata, and re-generates
metadata 52 of the restructured content. The netadata
delivery unit 45 delivers netadata 53 re-generated by
the netadata re-generation unit 44 to the client
a meﬁﬁQﬁﬁ@ngﬁgligfth 48n*°Note that the metadata
accumul ation_unit 41 may be provided outside the
mePabfat et et p aBrpdr tdom enithd lf otikekeehbodtmentlated
In this case, the netadata delivery server 400
the medegiares dempuatefl byhéhsemnatatatd. 8dicomyt heparttdat af the
accunul ation unit 41 via a network (not shown) or the
firsd id@omdrie «of hate hedthnd hadsaitenit dedivere$esvste, for
500 includes a content accunulation unit 46 and a
insta ent gl i MetydsPht £hb1ydil tAR1E0NEENLAGeWM 8Ll 90y g
unit 46, there is accunul ated content 55. The content
i bt 47 Y 6 clijent
of nOREIY N PR L SN ] St Stles or
deliv equests 54 fromthe.client term nals.. Like
contqif t e kTR ThE REPAAL] B Yol PURPGEeripat: 460 JUddes the
descri bed  above, the content accunul ation unit 46 may
ternifal, Capeged 1ot Si deach el H drmddlaly dagcdepyetnbppnation
In this case, the content delivery server 500
51 copgeandayd hparelitllid vcohttdrt cdaratsbeviinal neffher ketadata
(not shown). Next, how the content delivery system
re-georortdiarng ung tt hé fenfdetures the content in accordance with

the judged ﬁerminal capability of the client ferminal based on a
result 50 of the analysis of the metadata, and re-generates metadata
52 of the restructured content. The metadata delivery unit 45
delivers metadata 53 re-generated by the metadata re-generation
unit 44 to the client terminals 481 to 48n.

Note that the metadata accumulation unit 41 may be provided

- outside the metadata delivery server 400 of the fourth embodiment.

In this case, the metadata delivery server 400 receives input of

the metadata 49 from the metadata accumulation unit 41 via a network

¥

(not shown) or the 1like.
On the other hand, the content delivery server 500 includes

a content accumulation unit 46 and a content delivery unit 47.
In the content accumulation unit 46, there is accumulated

content 55. The content delivery unit 47 delivers content 56 to
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enbodi nent operates will be described with reference

to the acconpanying drawings. First, on the netadata

delivery server 400 side, the netadata analysis unit

42 perfornms analysis of the netadata accunul ated in

t he nmetadata accunul ation unit 41. The netadata

anal ysis unit 42 operates in the sane manner as the

net adata analysis unit 19 of the netadata

reproducti on apparatus 200 of the third enbodi nent
the cddeati beenbpple 488yt ool fisfF e rararyh cuftatfedelivery

net adata, the netadata analysis unit 42 obtains
requesforihtiom donceriiand theemnistdgct ure and

characteristics of the content. FIG 11 shows content

stuiket i & hient @ eretfi e owltpdbtadidriomnry BertBtatal aescribed

analysis unit of the netadata delivery server
abov@CCeidli deh t &t thehRurdth ghedicmert naW bR bRevided outside

illustrated exanple relating to a news video. In FIG
1jmac%éteh@%k?ﬁﬁk%ﬁ?géféér%ﬁﬁpe $LF QEQ£§s@fth%qgﬁéggﬁggglivery

di splayedin a free form Each node ©

COrd onds.to .one ., sceng and i.S assocCi d with
serv g MR e S I SR oM e Rl Pt ¢ g twork (not

various types of scene information include a scene

?%tle, an abstract, tinme information giving a scene

start position and a scene end position, a scene

t eaSnalipy the repteskisltives f pankem @adendimgi toshot fourth

a representative shot, and scene characteristics such

embogbnensuabecharacterlilst be almmuntidedconte nicegdeeehees,to the
notions, and the like. Note that in FIG 11, anong

accomen yatd adsaw yrpes. of scene information, only the scene

titles are shown.

First, on the metadata delivery server 400 side, the metadata

show

analysis unit 42 performs analysis of the metadata accumulated in
the metadata accumulation unit 41. The metadata analysis unit 42
operates in the same manner as the metadata analysis unit 19 of
the metadata reproduction apparatus 200 of the third embodiment
described abéve. By performing the analysis of the metadata,
the metadata analysis unit 42 obtains information concerning the
structure and characteristics of the content.

FIG. 11 shows content structure information outputted from
themetadata analysisunit of the metadata delivery server according
to the fourth embodiment, with the illustrated example reléting
to a news video. In FIG. 11, the hierarchical scene structure of
the content is displayed in a tree form. Each node of the tree

corresponds to one scene and is associated with various types of

31




Here, it is assunmed that the client termnals are
various information househol d devi ces having
different termnal capabilities. The term na
capability refers to a conmunication speed, a
processi ng speed, an inmage format that can be
reproduced/ di splayed, an inage r.esolution, a user
i nput function, and the like. For instance, it is

It

a - t | i ent rmnal . 481 is a personal .
Sce“ec§§g§?§?E?§%3 pﬁg%”hEQMEE% ﬂngnFyBSFf%fn%%g = ﬁ@fﬁ%matlon
. respect to,t commupi cati on speed, processi ng speed,
lnClu&%esglsﬁfnepE%Pg?frﬁWcégsgﬁacﬁs&m}eanFOFIBﬁE%‘P%rﬂlW%? scene

it is assunmed that the client termnal 482 is a
startngingid 181 hitbrie arePe henferarAthgnel resceneerfiumingil, a

are each a PDA or the like. Each of the client
represenfiotive fagtet @ ¥Bumseads shafior antdpore ssoncarinienghbts and

term nal performance. The term nal capability judgnent

sceneUnthad3casal yzesst lwch nher natdoil Stnbhattwasssent amounts
fromeach of the client termnals 481 to 48n and

concedhQwyy theoker MbakoRs! f ohaence 10fud henghbephtefpipak, 11,
det erni nes a del i verabl e i mage format, a maxi num i mage

‘ 50l 54y, I fs cant ent the |ike,.
amond R0 s Fredy o Pren e B e an P D eghertitaes
are é%%w£Mhen the original content is video content

encoded i nMPEG- 2 and has a high resolution, for

instance, the original content can be reproduced by

t RBTEr i Cht 1P ePATWATD 4812 58stH? FLitREat@liHes Afentarious
_ term nal 481 has sufficient performance as descri bed
inforgisdien Al Beusehold asleymsest hatating cHiéfereatm nagrminal

481 has a function with which it is possible to
capalpdriftaem .t héhe negensumirerapalridpgroduetfieon anda seante ngption

described in the third enbodi nent
speed, a processing speed, an image format that can be
reproduced/displayed, an image resolution, a user input function,
and the like. For instance, it is assumed that the client terminal
481 is a personal computer (PC) that has sufficient performance
with respect to the communication speed, processing speed, display
performance, and user input function. Also, it is assumed that the
client terminal 482 is a mobile telephone and the remaining client
terminals are each a PDA or the like. Each of the client terminals
481 to 48n sends information concerning its terminal performance.

The terminal capability judgment unit 43 analyzes the

information 51 that was sent from each of the client términals 481

to 48n and shows the terminal performance of the client terminal,

determines a deliverable image format, a maximum image resolution,
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descri bed above. On the other hand, it is assuned that
the client termnal 482 is capable of reproducing
only short video shots encoded in MPEG 4 and the

maxi mum r esol uti on di splayable by the client termna
482 is low. The netadata re-generation unit 44
restructures the content in accordance with the

t er m nal perfornance of each of the cIient term nal s

4@% 48n | t €, f erm,nal manc
alen Jrrent® 8%. éganggxﬁeger%tggdfhﬁiﬁ% 9 ?ﬁtggjnametadata
descri bin the structure and , contents of the

re-9qERFiQuHBY tcbnt edielahie QRisiEe lt Renhibhdat yisieo gentent
the netadata delivery unit 45. Forinstance, the

encodsyd g HEEGm eadars 2 hsshepsoénsdone fold reltisame t drmpnaginal
481 as it is, so that the restructuring of the

contaygntentbd sepotdpeed dynelde cOlehietaxtiieralndfd,as L he s because
client termnal 482 has only the function of

the dlepaducdfgsionsl HWade@usialks eandpks roreapabl 8s0fescribed
reproducing every scene, so that the restructuring of

abovd he pgant ent: iis peklQLpednher thhe chient tetmaét 4é§2has a
u5|ng short V|deo shots of I mportant scenes. '

funcresI?ruc IR 9 06 aentent BLLYCLyr e.af ts?gghsmary

ta re-generati on uni

e content deI|v sy ten1 ccC rdln to the ourth
reprQgiatfront 1o &%&hgn ot tagh enbodinent

scene, _out of scenes of the nems V|deo |s extract ed
descriREq FEWSnt el The P&deruBrbfed 6 SadsFanpAciile the glient
the representative shot or representative frame of
termppeh 48Xtirsaetrtb l s eéierAdis inghenlel seatt tddeonsiio 48encoded
does not have the search function described in the
in MBBOvé &hdr thembediment resolthadn atibmglayable by the client

terminal 482 is low.

The metadata re—generation unit 44 restructures the content
in accordance with the terminal performance of each of the client
terminals 481 te 48n informed by the terminal performance judgment
unit 43, re-generates the metadata 52 describing the structure and
contents of the restructured content, and cutputs the metadata 52
tothemetadatadeliveryunit45. Forinstance, theoriginalmetadata
is delivered to the client terminal 481 as it is, so that the
restructuring of the content is not perforﬁed. On the other hand,
the client terminal 482 has only the function of reproducing short
video shots and is incapable of reproducing every scene, so that
the restructuring of the content is performed for the client terminal

482 using short video shots of important scenes.
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~the various types of scene information in the
nmet adata, the scene characteristic anpunts are not
required to be included for searching. Therefore, the
netadata -re-generation unit 4 4 re-generates.
net adata describing only the structure of
restructured scenes and the position information . of
the representative shots or representative franes of

t scenes, and sends the tadata to the netadat a.
G Every CRPRC48n THETHOFaBa: & B oaFySRRRELABE after the
_ delivers thenetadata 53 generated by the netadata-
restyuciyEndiativort it me t4date tiee 9enesnt tpar ksl st48he tontent
~48n. Each of the client termnals 481 to 48n anal yzes
delivdiey riptsdcat @ cc3ddeli er ede bjotheh netiastbiteerdel | wer yhown in
unit 45 and obtains scene structure information of '

FIG. the conttenimpdfftemia susele,Olbugaelf etehbe ofl kBBt news video,
termnals 481 to 48n selects a scene that he/she

is exWrshesd andlef edugent! i cdienicderdn 1Al s 5rasHdSide only
position information of the selected scene to the

the r&eRhL t%g:liivéeg Mot 40,9k ehRE 1GoRt 8 Pglful’ég g’onfj el ¥eLY i racted

server 500. On recel'ving the scene posi
| nf ti from each of th [ent termnals 481 to
Scen%Bn?ﬁgﬁg 3%h éal%ﬁkiQ&ﬁT}Q§Et§%% 7% ROt chnventhe search
£ delizfr server, 500 obtai ns caorrespondi ng content 55
unCt Yo A4 IR SR it S ARAVAL (000 6n FIIDRELARE LdeFPvERat among
the content to each of the client termnals 481 to
the vgiiovsh tyRescales¢ing He foltmaftioneini ba¢ med8tiatizhe the scene
content delivery unit 47 sends a scene start position
charapider i Siceamoendp e 5 e tricdnr emdi el v &esi rac loaradespobdhAghing .
scene of the original
Therefore, the metadata re-generationunit 44 re-generates metadata
describingonly the structureof restructured scenes and the position
information of the representative shots or representative frames
of the scenes, and sends the metadata to the metadata delivery unit
45,

Themetadatadeliveryunit45deliversthemetadata 53 generated
by the metadata re-generation unit 44 to the client terminals 481
to 48n.

Each of the client terminals 481 to 48n analyzes the metadata
>3 delivered by the metadata delivery unit 45 and obtains scene
structure information of the content. When a user of each of the
client terminals 481 to 48n selects a scene that he/she wishes to

reproduce, the client terminal transmits position information of

the selected scene to the content delivery unit 47 of the content
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content- On the other hand, in the case of the client
termnal 482, the content delivery unit 47 sends the
| ocation information (such as the URL) of a scene
representative shot. Note that when the
representative shot is not reproducible/displayabl e by
the client termnal 482 because of its inage format,
i mage resolutlon image file size, or the like, the
delléé%? elicywgry unit 47 performs various Kinds of
ceSS|ng, such as format conversion, resolution
&nver5|on q%lreductlon in file size through content
FeT § Zht 18h, "R RGBS YTl LRFO gt dORot TPk SAGheRE the
term nal 482. As described above, with the netadata
clienfelioyarypader d8L 40048R, e dUUraTi eltdddiernuniict 47 of the
becones possible to re-generate netadata in
contegdc dledanes yws e hve heb tapaliialiintycof resptnding herddrénb5 from
termnals 481 to 48n and to deliver the re-generated

the ceettadat actamaaebiof thet 44 imedt déelvkpal h&&brirerd480o each
It should be noted here that in FIG 10, the netadata

-ofthé%hu%%ﬂheﬁﬁﬂﬁgﬂs4@@t@ﬂ%dheIﬁ%ﬂé%%s@@k@ﬂgé&f%HW@érmlnal
500 are shown as separated 35 apparatuses, but the

481, Q‘iu%sé%téﬂ{fec‘i‘éiﬂpef @lg}tl hhmd.ed taosgghé {Jt position and

i nstance, the cont Ivery server
e lver server_or the net
aswaereng Aricar \I/‘e%n%g?/ib‘ée’fa 8U0H6a P PRILHG CEhes t%eorlgml
|very server. In addition, needless to sa

Cont%‘i ad&tat %%|qu Iy el B AFE %Brﬁhéhf:lbl@llg \F@rryunal 482,

server be provided in the sane server. In this
the coadent; ﬂe e¥BRESUPDE A bisendpothe heogatrmmadn fogpabiibint ysuch
judgnment unit 43 to easily informthe content
as tk(giee!UR/Ie}r yolun tsderve of ephes avdapdbivde tahodf. elloheofthbhewhen the
reprecsléneg];tive shot is not reproducible/displayable by the client
terminal 482 because of its limage format, image resolution, image
file size, or the like, the content deliveryunit 47 performs various
kinds of processing, such as format conversion, resolution
conversion, and reducticn in file size through content summarization,
and sends resultant data to the client terminal 482.

As described above, with the metadata delivery server 400 of
the fourth embodiment, it becomes possible to re-generate metadata
in accordance with the capability of each of the client terminals
481 to 48n and to deliver the re-generated metadata to each of the
client terminals 481 to 48n.

It should be noted here that in FIG. 10, the metadata delivery

- server 400 and the content delivery server 500 are shown as separated
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termnals 481 to 48n, which nakes it possible to
restructure the content through format conversion or
the like in accordance with the capability of the
client termnal and to deliver the restructured
content to each of the client termnals 481 to 48n.
Al so, the fourth enbodi nent has been described by
assumng that in the nmetadata accumul ation unit 41,

t he net ada enerated ., by the netadata editing ,
appangi S AERE R IRBEERREE Ltith tRint SGHC t Rém SEe0RR this. For
) enbodi nent descri bed above is accunul at ed. However,
Instane, phe SOt ekt i Ty seRBer MpniRerr o vided d nat metadata

~needl esstosay, netadata generated by an apparatus
dellivmimersquiay tdve thet avdtealagdi tedd vappasatusr nhythe frovided

i rst enbodi nent or the second enbodi nent descri bed

in tlxboventeyt delaceuyubatedrin iheadeialaia ResaradatiOnsay,
unit 41. Fifth Enbodinent In this fifth enbodi nent,

the nneidRla exdlRle ke rnBiadata cd}lﬁién\te@élﬁﬁi{e\f%resgléver may

described in the above fourth enbodi nent w

be pﬁ?%%@%ﬁb?g-tH@%EHEJ@gﬂbggqehh¥%5¥ssﬁéégr:ﬂfk%%%m%?g¥$%ﬁible

ourth enbodi nent perforns the e ata te-gen
1 the termnal  information sent from.each
For IS . 5 S5 nso;
or <t SR Aarh abes T bne A eBok: farto SARhGvaRiors the
- _tonge t.o nore appropriately performthe netadata '
ontHE GlaTd VAT ONN Ithd InBE abiat 1 UG Vel ¥ S e st Bdatalient
_deIivng apparatus) is provided with a netadata
Cermigig sy 45 6 §Ener ahi6h BRkes thatogsetfler e thetructure the
net adata re-generati on using netadata optim zation
contaiithtthinsfustdicron tt ketivesshbntor nfror Metkdeonnf atcbbeance with
net adata re-generation.
the capabilityof the client terminal and to deliver the restructured
content to each of the client terminals 481 to 48n.

Also, the fourth embodiment has been described by assuming
that in the metadata accumulation unit 41, the metadata generated
by the metadata editing apparatus of the first embodiment or the
second embodiment described above is accumulated. However, the
present inventionisnotlimitedtothisand, needlessto say, metadata
generated by an apparatus other than the metadata editing apparatus

of the first embodiment or the second embodiment described above may

be accumulated in the metadata accumulation unit 41.

Fifth Embodiment
In this fifth embodiment, another example of the metadata

delivery server described in the above fourth embodiment will be
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The netadata delivery server according to the fifth

enbodi nent of the present invention will be described

with reference to the acconpanying drawings. FIG 13

is a block diagram showing a construction of the

nmet adata delivery server according to the fifth

enbodi nent of the present invention. Referring to FIG

13, anetadata delivery server 400A includes a hint
' 1.nf ormat i on analysis upit. 61, netadata
desc%ﬁ%‘%Sis#gg-agﬁgégFPo e Y635 e afe" aChetdgatabove fourth

(gelivery unit 45. The ‘hint information analysis unit
embogiMeniaP§s Ee i fhgdtel adaia e zaerore hieh banedomatiohe0inal
. and outputs a result of the analysis. The netadata
1nfomH] a1 s¢ir e Lfyenenat onlantl teBBimmbl yZes vef affat am¥8diment,

descri bing the structure and characteristics of
howewont et lbasied dio woakyzedroetradata yoptdrTozat i 0 hikBtagata

information 62 and a condition 65 concerning netadata
re-gdregeriRial | Ol SHENa St NAOT REL PN ELPLET NhDBadhPE delivery

performances of the client termnals or user

r and; t t.ured, net adat a .64. .

2 Ry A X8 DR g pan

th tgg k % Lient, termnals. In the netadat . ,
=t B O nE o F S B oo (R B sspsimagart on
.. describing the structure and characteristics of the
- hint CGRTERTaLAgn { HeP retddat 5 bpr FHCZARCOR N FeF the metadata
information. 60 that is hint information for the
re-generpené™t i on of the netadata 49 are accumul at ed.
Here, the metadata optim zation hint information 60
f dhetirtadatgenti uet v eotvetrhecaetdidat Bo 49ei & Fth embodiment
i nformati on describing the types of information
of tlyomtraisped invieheiont aflal aodHedhe @ittt Ok etrtB@ence to the
accompanying drawings. FIG. 13 is a block diagram showing a
construction of the metadata delivery server according to the £fifth
embodiment of the present invention.

Referring to FIG. 13, a metadata delivery server 400A includes
ahint informationanalysisunit 61, metadata analysis/re-generation
unit 63, and a metadata delivery unit 45,

The hint information analysis unit 61 analyzes metadata
optimizationhint information 60 andoutputs aresultof the analysis.
The metadata analysis/re-generation unit 63 analyzes metadata 49
describing the structure and characteristics of content based on
analyzed metadata optimization hint information 62 and a condition

65 concerning metadata re-generation such as information concerning

the performances of the client terminals or user preferences, and
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contained information, and the outline and conplexity
of the netadata 49. Next, how the netadata delivery
server according to the fifth enbodi nent operates
will be described with reference to the acconpanying
draw ngs. The nmetadata optim zation hint information
60 will be described in detail by taking, as an
exanple a case of video content having the structure
n FI G 14. Avideocontent (Root) (Soccer gane _
outpotPal et d Garstale don. Thite tibheeRsts Cenanery unit
and Scene2) corresponding to the first half and the
dedeaiGiie Mt dadnd SBhéof ithet chakntstenmingléurt her
divided into nmultiple scenes (Scenel-1, Scenel-2,
, I8ddraletrdisuehcasul goadn soéndd &n&eemenem muﬂénetadata
scenes) In FIG 14, the tenporal hierarchica

49 destrtubt uget g uche reCene el ddtH Gaigd UsFNth @ cbhe8nt and
structure. 38 The netadata 49 corresponding to the

the MbdgAacANtGNigesSOrilesnikke fﬁ%ﬁ%ﬂéﬂlﬁﬂie%@rc{ﬂ is hint

structure of the content, that is, the 'tenpora

h tart, it
mf"f“?r?igidﬁ*s ihe” 1838150 200 8 8L RL A B Ao
Here g EhGoN LR ol AL 57 L B STROPEAnGE, Sandor the

the i ke of each scene as well as the characteristics

eI Gt ah &8 e a6t 1Rilst biyf aRrekl erpeATibing the types
conpl exity) possessed by the scene in accordance with

of infrmg ey it ines gin ofhe heefsadmies At ethidhatmowmt of the
this fifth enbodinent, it is assuned that MPEG 7

contasitregvtlamn 8 zedt byn, and the outline and complexityof the metadata

49.

Next, how the metadata delivery server according to the fifth
embodiment operates will be described with reference to the
accompanying drawings.

Themetadataoptimizationhint information 60willbedescribed
ih detail by taking, as an example, a case of video content having
the structure shown in FIG. 14.

Avideocontent(Root)(Soccergameprogram)isbroadlydivided
into two scenes (Scene 1 and Scene2) corresponding to the first
halfandthesecondhalf,andthefirsthalfsceneisfUrtherdivided
into multiple scenes (Scenel-1, Sceneiﬁz, .+..r Scenel-n) {such as
goal scenes and corner kick scenes). In FIG. 14, the temporal
hierarchical structure among the scenes is indicated using a tree

structure.
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SO is used as a netadata description format. FIG 15
shows how the netadata is described in MPEG 7. In
MPEG- 7, each scene is described in units called "video

, segnent”. In each video segnent, there are described
time information (scene start point and length), a
title, an outline, a category, and the |I|ike. Note

that there is-a case where the information described

I n_each video segnent is changed in accordance wth .

t RBehierareht dal “oregapoBfinfies itdeovsegpeinntant drecribes
exanpl e shown in FIG 15, inportance is described in

- the tematpnalddd eyegmbricadt stavetuzeantl tewatoni®ntal taughs, the
no i nportance is described in each video segnent at
tempdevklredatAbse,amdrey tharaeirerd, shnd tARDId 5t ¢ORe8raidifengths
: colors and notions are described only in each video

of thee@mnls .at Theveltadathtad 51 998%iskIre Hka XA £58oENEion (such
‘ tenporal hierarchical relations anpong the scenes by

as a E?@I’é S'a)6§1t¥ag%scifdttégq9:§ hgné{'e% a%%%@%r‘?%tésp Eﬂﬁgrtance,

escrlptlon exanpl e shown in F

and tv\ﬁ\i'ﬁ:' eggla%%%%r Iepstd\rofl asll (&) Sre%cet(s)e?rrjrﬁ%%qsp gogiiaégance,

one VI deo segnen

se nts tenporall d|V|ded InNPEG—? it is also
& Colfs S8 HETHEE PP HOR HOEpe 1Y InPer APERFEabY the scene in

structure gossessed by the content in a |like manner. g
accoxqpRr¢f iddsgheimseemerhvtak Revedi a Wiavisseor" Note that in

description, a "space division" description is used
this t ol Edprasgs dimsrdt e iwhéseaopenseégnient MEEGOhptasedacidized by

multiple segnents spatially divided. The netadata
ISO Dptusedats on rhétdddtd ofawadd igrt iGh fiorrse

re-generation of the netadata 49 descri bes the types

andcontser’h®ws how the metadata is described in MPEG-7. In
MPEG-7, each scene is described in units called "video segment”.
' In each video segment, there are described time information (scene
start point and length), a title, an outline, a category, and the
like. Note that there is a case where the information described
in each video segment is changed in accordance with the hierarchical
level of the video segment. In the example shown in FIG. 15,
importance is described in each video segment at Level 2 and Level
3, although no importance is described in each video segment at’
Level 4. Also, the characteristic amounts concerning colors
and motions are described only in each video segment at Level 4.

It is possible to express the temporal hierarchical relations

among the scenes by recursively describing the video segments. In

the description example shown in FIG. 15, with a "time division"
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of information (descriptors) contained in the netadata
49. Accordingly, in the case of the netadata shown in
FIG 1 S, the nmetadata optim zation hint information
60 contains a descriptor ("tinme division") expressing
the tenporal hieratical structure possessed by the
content, descriptors expressing the color histogram
and the notion conplexity, and descriptors expressing

the titl abstract, category, and inportance. Al so,
desc%%ﬁ%ﬁ%@rq?5ﬂ§&dﬁb§?595 & Bt oA LEoNPERESs CBRdVideo segment
, conpl exity, the depth of each video segnent in the
15 copperaf Rt ipdeietdres e gnexipy begedr ol L M dipidedt ouln MPEG-7,
~ levels (Level 1 to Level 4) . Further, the inportance
1t 1sggsaou ohid lof thidescdilse tétesyat ies Hikxd,cHic28, sOrbeture
0.75, 1.01) . As inportance with respect to

possasd@ypaiynthe tbRtenarin desdkebranhBPOr tANGe ifY @Mskheinstead
vi ewpoi nt of "Team A" and i nportance fromthe

of thel ewpRé i fsichealksBripMN §Q, A h§]%§cieStiiqfaisscircjrpegegg?iption
hi erarchi cal position at which the inportance Is

; descs ihed v d o! | eve i.ch_the 40 .
ls-usiwporfa%cg %s gggggiﬂgg§?C%%t%e%%eﬁﬁdﬁkcg%pgigﬁﬁw%mgitlple
f or mat, .of the.negPd ta opt imzation hint

Segméﬁﬁ%”%ﬁﬁG%ﬁ%%ﬁldLﬁ+ tadata opti nization hint

information 60 shown in FIG_ 16 contains netadata

fiTPE iR IRts oRPArd Lfetdaat &b 1RondfeemaEA o8l epntfor the

information. The netadata file information describes
re-genfit et 6F £be npkadhtar id¥ydeesoibessthequiresd and contents

process the nmetadata, such as the nenory size
of indguimegdono édesmuipteyanaloyze aihedretadatiee andtatdaea 49.

processi ng system (SIW required to anal yze the
Accomitragiat ain khem@ s of themetadata shown in FIG. 15, themetadata
optimization hint information 60 contains a descriptor ("time
division") expressing the temporal hieratical structure possessed
by the content, descriptors expressing the color histogram and
the notion complexity, and descriptors exXpressing the title,
abstract, category, and importance. Also, in order to exXpress
description contents and complexity, the depth of each video segment
in the hierarchical structure is expressed with up to four levels
(Level 1 to Level 4). Further, the importance assumes one of five
discrete values ({0.0, 0.25, 0.5, 0.75, 1.0}). As importance with
respect to viewpoints, there are described importance from the
viewpoint of "Team A" and importance from the viewpoint of "Team

B". Also, there is described the hierarchical position at which

the importance is described (video segment level at which the
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detail, for instance, the netadata file information
‘describes the location of a netadata file, the size
of the netadata file, the format of the netadata file
(for instance, the XML format or the binary format),
syntax file information (location of a syntax file
defining the syntax of the netadata) , and an
appeari ng elenent nunber showi ng t he nunber of
nts_c (appearing) in the metadata. Note
-lmp0$%%¥§mhen ec%Jl)ata is described in the XML format,
S tax flle deflnin the format. of the netadata _
leIIé; é@?%@‘ﬁ%ﬁ&?xw & Iprpat of epBakafpfe orgimigation
i ke defining the description format (syntax) of the
hint pefgiarat iagnE G-he Thgnrakadate owifiorimttiiom rdedcrinfednation
the location of the DID file or the schema file, for
60 shiomgt andelG . Thé emttadatanetrstitactilon ielfemmation and metadata
information is information describing the type and
conscomntends ofeacth desomtiyn constituting the

metadata. In nore detail, the netadata construction
eh%ﬁ?ﬁﬁeﬂédé@i°$@@&'qgnﬁﬁﬂ%@h §1tég%é¥ﬁ Of 1 886 tion For
descriptor contained in the netadata, e appeari ng
n n a n ) ..of t
pred%%é%#?p%%?éuyg%ﬁer%é?fpg £b r%cngésEPlpFlgﬁdata' such as
th % ng%eteness of d scrl |on:LshOMAn mhether or not
® PHEC ST TPt o Itbntai Y&ret mei&depe and
2033|blllty of bﬁéﬂ@ syntaX|caIIy contalned I n
the PRRAREPHRT SWFSH™ STt te ahpbrupdhpaigradata. Inmore

descri bed, the netadata construction el ement
detaihf oravatinGhaacse tontedtriatve fidenpofainatiepatdmiribes the

hi erarchi cal property (maxi mum val ue of the depth)
locapossesed mytadwtaleticrd ptidre dired kel case mefradiea file, the

net adat a
format of the metadata file (for instance, the XML format or the
binary format), syntax file information (location of a syntax file
defining the syntax of themetadata), and an appearing element number
showing the number of elements contained (appearing) in themetadata.
Note that when the metadata is described in the XML format, the
syntax file defining the format of the metadata file corresponds
to a DTD file, a schema file, or the like defining the description
format (syntax) of the metadata, and the syntax file information
describes the location of the DTD file or the schema file, for
instance.

The metadata construction element information is information

describing the type and contents of each descriptor constituting

the metadata. In more detail, the metadata construction element
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description showmn in FIG 15, for instance, "video
segnment” is the descriptor recursively described and
has a hierarchical structure wth up to four |evels,
so that the maxi mum hi erarchical depth possessed by
the "video segnment” descriptor becones four. In
addition, as to a descriptor contained the descriptor
recursively described, the hint information al so
. descri bes the appearing position (hierarchical |evel)
lnfo%WaW%ﬁ%hC?%Ea%%%tghﬁe@am§e§§1$ﬁQh appentmtoForontained in
i nstance, "inportance" is a descriptor contained in
the me@dariadebhs egpipen ¥ Lnke Sordgquteprcyaridinidaeno £ pearing times)
"inmportance” is contained in the video segnent at up

of tHeodkeyelipBor irhahel SetaSat®f LENhaldeerige 1die (VbABQeteness
segnent at Level 4, the appearing position of the

of destREEE 3AF &hINGRWSe e £ %rhﬁﬁ’@khé-dé&ﬂi@it%ﬁ%ins every

t he appearing position is specified using the

' Leal. en an 1D is assigned .
A R T it S
of..t.he "video segnment” itself, it is also possible 42,

n gddiplon.’ ahgn Pe BTG IRGSTi Of AT A 99 liYst described,
Also, in the case  of a descriptor having a value, the
the RetiRdatd GFon T oI Wl t91ementy infesaritien epsot gpatefins the

the descriptor and the range of values that the
tempefenk reptena i ladsipritdh iian havepatten (ke iwportineeof the
is expressed wusing the five discrete values (JO O,

deptlp) 25 smdred s, thk Oksonithor: especthd axeach Ofthkh@etadata
vi ewpoi nts of "Team A" and "Team B", for instance,

descthet s wmblneival Ues 16, the {'iIMAdance’: B8COIBuE:E Sts the
of [0.0, 0.25, 0.5, 0.-75, 1.01 having.a

descfiﬁ&ﬁf'deﬁﬁéﬂ%éﬁ@rHbsgbfbe§Q9M§h%%sgrﬂfgﬂéybﬂf%al structure
repeated for each descriptor that is a

with up to four levels, so that the maximﬁm hierarchical depth

possessed by the "video segment" descriptor becomes four.

In addition, as to a descriptor contained the descriptor
recursively described, the hint information also describes the
appearing position (hierarchical level) at which the contained
- descriptor appears. For instance, "importance" is a descriptor
contained in the "video segment” descriptor and, when the
“importance“ is contained in the video segment at up to Level 3,
thatis,isnotcontainedinthevideosegmentatLevelé,theappearing
position of the "importance™ becomes up to Level 3. In this manner,
the appearing position is specified using the hierarchical level.

However, when an ID is assigned to each "video segment” containing

the "importance" or the "video segment™ itself, it is also possible
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construction elenent of the metadata. FIG 17 shows an
exanpl e of the netadata optim zation hint information
descri bed in accordance with the format shown in FIG
16. It can be seen that the exanple of the netadata.
optim zation hint information 60 showmn in FIG 1'7
contains the metadata file information and the

net adata construction elenent information for

i_pfors_such.as the. "video segnent” descriptor and

to iR TR e ot R RO LARKES 3L ROAE o b SPriRy case
re-generation of netadata using, the metadata

of a Gﬁ%ﬁlfmfohamw T [TPdiifat £BR BERT in fasenatcay gded tionally
wth reference to FIG 13. The hint information

descrhaty dike (vive 6f ple fdgsnr iartaly sing dhe thegest@datlaies that
optim zation hint information 60 described in the

the dgpecibred it@mtnablkec gt aclat alhamallysispo et gere slix@iressed
unit 63 perforns analysis of the netadata 49 using

using ethearmdhyz edsoetadat 20 vas opto igT .26,i @Nshi®t7s, 1.0}) with
informati on 62 outputted fromthe hint i nf or mat'i on

respdd@l ¥§i SaMid ¢ 6hhe aﬂ%ﬁ&&i@%é Jﬁe”‘{r@% at a,64 "Tieﬁén tBﬁé for

re-generated based on‘the condition concern
: d re: ration. Fl G shows an examle of a _
s e (1 LT HETHePathe 5o anioRs Sy Fas GaiRagts o 115t
[t 63_anal yze e netadata using the '
of (dly )pzééﬁeﬁa)éat g Jé%t i]moz}agiaaﬂ“ﬁi At TEAr b REROI B Eo T The
this exanple, it is assuned that only video segnent
abovenJESELEPI28R By hBePeyted npert anted oflefcrbpberhitgladr is a

is extracted fromthe original netadata 49, and
cons FEtagtea ¢orpysied bftheninetadigseri pti on concerni ng t he

FIG. 17 shows an example of the metadata optimization hint
information described in accordance with the format shown in FIG.
16. It can be seen that the example of the metadata optimizaticn
hint information 60 shown in FIG. 17 contains the metadata file
information and the metadata construction element information for
descriptors such as the "video segment" descriptor and the "title"
descriptor.

Next, a method for performing re—generation of metadata using
the metadata optimization hint information 60 will Be described
with reference to FIG. 13.

The hint information analysis unit 61 performs analysis of
the metadata optimization hint information 60 described in the
specified format. The metadata analysis/re-generation unit 63

performs analysis of the metadata 49 using the analyzed metadata
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extracted video segnent is re-generated. First, the

net adat a anal ysi s/re-generation unit 63 specifies

net adat a necessary for re-generation based on the

condition 65 for netadata re-generation (stepSl) . In

this exanple, only video segnent characterized by

havi ng i nportance of 0.5 or higher is extracted, so

that "inportance" and "video segnent” are descriptors

. _necessar.y. for _the re-generation. t, e anal yzed ,

opt R G LR o AR PR Sk F B 6D gLt ormaton

whet her, or_not the descriptors specified in step Sl

analygls updht &l nednfrod Hel bt ldiatie tasiatar 68 sgyoehpsated based
follow ng description wll be nade by taking a case

on thsf adpelitilpporttancacedadodi pher matadahaexanpéedrathen.
the "inportance" descriptor is contained in the

nefadat a,shaahysegambl & hef rehadabd wstiperfiotmetde(B8€R3ata
3) . on the other hand, when the "inportance”

analy@SO MR Rhdraitioh centaidrethndiNg Setadatge dhANal Y$i Sy the
processing is ended (step $S4). Also, when the

analeEHﬂ@@gﬁ§£ﬁg?E§m995£f$ﬁﬂEBQQAEdmeHy&¥&?%L%ﬂtﬁ%%example,

speci fies that the appearing position of t

oo ce! .descript.oy is up tq Level of. th o
it ig; SPRRRICEPast PRdhura g Yol r R e Shay shaving
: of the yideo segpents up to Level 3 is finished (step

X 1 S ¥ dl Metadata
impoidanch g Gan”’gPy e HdEseF e Fleed fden We Redginal metadat

performng the analysis for Level 4 and the follow ng
49, permgtaidst q%s\@%g%mn&)a_description concerning the

extracted video segment is re-generated.

First, the metadata analysis/re-generation unit 63
specifies metadata necessary for re-generation based on the
condition 65 for metadata re-generation {stepS1). Inthis example,
only video segment characterized by having importance of 0.5 or
higher is extracted, so that "importance" and "video segment” are
descriptors necessary for the re-generation.

Next, the analyzed metadata optimization hint information 62
judges whether or not the descriptors specified in step Sl are
contained in the metadata 49 (step S2) (the following description
will be made by taking a case of the "importance" descriptor as
an example).

When the "importance" descriptor is contained in the metadata,
analysis of the metadata is performed (step 3). On the other hand,

when the "importance" descriptor is not contained, the metadata
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It should be noted here that in order to performthe
~analysis of another piece of netadata 49 if

necessary, the operations in step Sl and the

followi ng steps are repeated. Al so, when the netadata

optim zation hint information 62 specifies that the

nunber of appearing tinmes of the "inportance"

descriptor is 20, at the tine when the analysis of 20

" d Vs Criptors | i ni,shed (step Sb5), the
anal%én%%%%%lt esl(r:rgeteg1 atd:l (iszceipngé% ‘(step S6). After
t net gdat a anal ysi s .prqocessing is ended in step $4 )
of e e En ARy § LR EERE itk i ot o b AEoEmat on
anot her piece of netadata, if necessary, the
62 sppetatPEndhiat st SPramdibfieppsiitéanngisteps "amportance”
repeated. FIG 19 shows another exanple of the method
descyigpt@hadlsy zipngo béeehet adatheusi egptdiel @mhlstzattture, at the
net adata optim zation hint information 62. In this
time gkanpites ahtliysiasdutied vikab seimdataup o revgenes aFredished
by extracting only video segnent containing the

(step g3l ethedasCr}PitPprothe sjiﬂggﬁér%miew_lbﬁéu@_rpé]:%ortnﬂ%g the
nmet adata contains the 45 "title" descriptor is

anal ffﬁ;fsf:?féﬁeq;é% 1t e aﬁanﬁhgaf‘@fioﬁfn%'hiteqar?}%r%%:l:.le%gq\gn (step

18. Whent henet adata contai ns
56) descriptor, thenmetadata analysis/re-generation unit
" 63 judges whether or not a video segnent matches an

appearin osition ID described in the netadata
0Bt AMOHEAGE RPRES HTET i on 62 (st 6 135 0T e eRalysis
vi deo segnment does not match the I D, the video segnent

of appldsenoti¢ehtd Matiilaty 4% i fdeserispesy, $bet hperehéons in

anal ysi s of _ _
stepS1 and the following steps are repeated. Also, when themetadata

optimization hint information 62 specifies that the number of
appearing times of the "importance" descriptor is 20, at the time
when the analysis of 20 "importance" descriptors is finished (step
- 85), the analysis of the metadata is ended {(step S56). After
the metadata analysis processing is ended in step $S4 or step $6,
in order to perform the analysis of another piece of metadata
"if necessary, the operations in step S1 and the following steps
are repeated.

FIG. 19 shows another example of the method for analyzing
the metadata using the analyzed metadata optimization hint
information 62. In this example, it is assumed that metadata is
re-generatedbyextractingonly video segment containing the "title"

descriptor. Thejudgementwhetherornotthenmtadatacontainsthe
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the description of this video segnent is skipped (step
S16). On the other hand, when the video segnent
matches the ID, in order to obtain the "title"
descriptor, the analysis of the description of this
vi deo segnment is perfornmed (S15). Next, when the
anal ysis of every video segnent matching the
appearing position IDis finished (step S17), no video

" se ntainin h "t|t " descriptor remai

et ROEERL PO AT g iy yErE B s g e Hamp e

endedlkbte S18). It should be noted here that in

Shown, gy /F formthe analysis of another piece of
netadata i f necessar t he operatlons in step SIl and
t Wéeflahedwﬁf@d%%fé@n%@@ﬁi gpedtddletiascripd et Hanatadata
64 restructured using the descriptor extracted

anal ysirsoUghr dehre raridlopsisnipr 68 egsidyg sdeduortired aboveti : video
out putted. The netadata delivery unit 45 delivers the

segmerieshtabbyr £ amicaddna p4dsipitharbeent-ibeAmmahs mktadata
shoul d be noted here that although not shown, after 46

optidihg tRipdata rergeneitaldor, thehoeation of t he
netadata file, the S|ze of the netadata file, the

F‘%ﬁrtl’?é V%EH%H Js,rill%tl I’Ha{c?lﬁ t%tﬁ?&]&ﬁ \%ﬂdjeo Qggment

rmat 1 on concetr ni ng nmet ad cons I‘UC

nents are S nge Accordingly, a .
does G L AL e feo 2R 220 ?%}ﬁ%%ﬁ%&&ﬁ%%ﬂs ehalysis of
met adata after the re-generation may be re generated.
the qesqEP TG eht i dhal 15 d58e s eoBGatr é6 tséslgﬁariy gtegepy©)

descri ptor
On the other hand, when the video segment matches the ID, in

order to obtain the "title" descriptor, the analysis of the
description of this video segment is performed (S15).

Next, when the analysis of every video segment matching the
appearing position ID is finished (step S17), no video segment
containing the "title" descriptor remains in the metadata, so that
the analysis processing is ended (step S18).

It should be noted here that in order to perform the analysis
of another piece of metadata if necessary, the operations in step
S11 and the following steps are repeated. Then, the metadata 64
restructured using the descriptor extracted through the analysis
processing described above is outputted.

The metadata delivery unitr 45 delivers the

restructured metadata 64 to the client terminals.

It should be noted here that although not shown, after
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contained in netadata for netadata re-generation. In
the fifth enbodi nent, however, the descriptor

anal ysis of the netadata 49 1is perforned in the
manner descri bed above using the netadata optim

i zation hint information 60 describing the list of
each descriptor contained in the netadata 49, the
appearing position of the descriptor, the number of

i th k t .
11mam%%§§%%;n%%sg8§ ra?%g%nﬁfl %eS%Eé %éﬁ%tgﬁ T%%gﬁ%g%égﬁf’ the
itself f th t adat t Al so, the
size i) V3 oof Aabint Hober L OPOROEE nit oA AeRke aPPeaTing in

re-generation condition is omtted wusing the
the  Fdedtdtiy padict i Shcor iphermaiiet  sforgsyeamiang thienesetadata
so that |t becones possible to reduce the processing
consigostt (muchlementheapeoeéssi nhjangednt Andotdéngenpr yetadata
usage anount) required toperform the netadata

optinaied tylsirs hdnd L Rfgenet dbh abr rSisxidhdmpdbme natddi®a after
' fifth enbodi nent descri bed above, there has been

the #esgdnided tde ﬂ%q@t@_@@neﬁ&gdserver t hat reduces
g

the processin cost required to performthe

R LA AP A0 A O e

con TS o PRI Sl ALY Tl e

aratu wi |l be described which reduces
embo{#%%% 55 %ﬁ%ﬁ'r%&ﬁj4%&?%%??%&F%Fﬁﬁﬁ%ﬁa@§t§h§eﬁﬁéﬁﬂﬁ§a 49
using the netadata optim zation hint information. The
is paefadatd dBardl JEVEr gdeordibag tabatre 8sitdh the metadata
enbodi nrent of the present invention will be described
optimd 24t t@f ehénte indarimetion 60 describing the list of each

descriptor contained in the metadata 49, the appearing position
of the descriptor, the number of appearing times, and the like.
As a result, it becomes possible to omit the analysis of the metadata
49 itself for the metadata re-generation. Also, the analysis of
each descriptor not matching the re-generation condition is omitted
using the appearing position or the number of appearing times, so
that it becomes possible to reduce the processing cost (such as
theprocéssingamountandthememoryusageamount)requiredtoperform

the metadata analysis and re~-generation.

Sixth Embodiment
In the fifth embodiment described above, there has been

described the metadata delivery server that reduces the processing
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acconpanying drawings. FIG 20 is a bl ock diagram
showi ng a construction of the netadata search server
according to the sixth enbodiment of the present
invention. Referring to FIG 20, a netadata delivery
server 600 includes a hint information analysis unit
61, netadata analysis unit 71, and a search unit 73.
The hint information analysis unit 61 is the sang as
t i t-he i e j ri above_an .
cost tﬂlzégiruel]‘rgerde t{&hgfeggefég?i g{?‘?g&ﬁ tLaeﬁrjago %13(%%% t*gi dd*FndfRpEation
: odi ment,. , The netadata anal ysis_unit .71 perforns
using TR LR MG S o Mt uhdamE of CHEPaliaea 9 Che Retadats
descri bing _the structure and characteristics of
e gt et t Pt TF el crhadineh b Roreys rprageeaiage search
cost using analyzed netadata optim zation hint
Servemf(@\eﬁ'cmd«'a%@ 52250l apreaatels) contl tieodeF0r iFhe vgdarcheduces
unit 73 searches for content matching the search
the rpondigdiony ysistgragqueésabt to 72 ofotmhencnalatsi secaf-chigg using
' nmet adata. Next, how the netadata search server
the mecodai DpHp0idhmatsiod mi4d amFedi@ibnoperates will be
described wth reference to the acconpanying

AW NEeadkt S sel-dis sa /L ews fdist{bmﬁ'ionghg %){]ﬁe embg%:liment

nmet adata analysis unit of the netadata search serv

of tlﬁe;%g_‘rc?%qu: ti%lvte%%i%inxhtti]l?}nggdéérsg?%jsbgﬁgv?%e?edf;g%pce to the

ata anal ysSiI's uni 1" per
| east. on I ece of tadata using the netadata ,
accomtAn: RERVAIAE - | fifCor mit i bn 82 PASEkeshiottiAfy teowing
the netadata. Here, in this exanple, _ '
construction of the metadata search server according to the sixth

embodiment of the present invention.

Referring to FIG. 20, a metadata delivery server 600 includes
a hint information analysis unit 61, metadata analysis unit 731,
and a search unit 73.

The hint information analysis unit 61 is the same as that in
the fifth embodiment described above and therefore the description
thereof is omitted in this embodiment. The metadata analysis unit
71performsanaly&hsofanenormousamountofn@tadata49ckmcribing
the structure and characteristics of content with efficiency and
with a less processing cost using analyzed metadata optimization
hint information 62 and a search condition 70. The search unit 73
searches for content matching the search condition using a result

72 of the analysis of the metadata.

Next, how the metadata search server accoerding to the sixth
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the analysis of the netadata is extraction of each
characteristic description necessary for the
searching fromthe netadata. Wien a video segment
havi ng specific color characteristic anobunts is given
as the search condition and each video segnent havi ng
characteristics close to those of the given video
segnent will be searched for, for instance, it is

embod SfkH ¥ ed b sexXkr aety eagh W Ag0 s megnEent h@-\éif'ég)?gﬁ%log&g the

characteristic description. In the netadata €
] : a col or characteristic description
accoéﬁéﬁﬁaﬁé]{%ééhg %hf) is added to each vi deo segnent at
Lg, 41 SO tgﬁt Sb deE%%iption concerni ng each vi deo ‘
seédientldS BettPWaa st SROMaeLelov he retadata amlymisunit
unit 71 anal yses the search condition 70 and
of Thpdetitata A prorvathacdardiald dof dhet Isd x¢barrbiodgnent
(step S21). Here, the search condition may be

cperghag acteri stic anounts described in a format defined
in MPEG 7. Alternatively, the se arch condition may

b&hanmietagat aaakeywort ¢, uolt the peirkerm¥gRai P€is of at least
characteristic anounts (col or arrangenent infornmation

one flecdd bAst@neRatdesatilgd ik t hechonpat Milﬁ&eéja 1 bn hint

the MPEG 7 is given as fhe search condition, eac

infofif £ESPBALNG.ABBAKIRLAL (IEOLOLAq AL L ANGEIEN!,

i nf or mat i on) ONES esCr i pt or ¢ Sal ' Gt ExaTele,

t earchi ng. Al so, when a ke rd is_given as the
the asﬁéaglrfc lscgﬁdgﬁleo%?ta%aa%% 1&e§5FF%¥%FOPn05 Eiaéjj’t chgEgiteristic
such as a title, an abstract, or explanatory notes)
AeSChEbh¥s R St iftor PEhaEarshiapi BreBrthhenctadata. When

_searching. Next, by referring to the netadata
a Vl%%@iw@gqmbnhammg specific coler characteristic amounts is

given as the search condition and each video segment having
characteristics close to those of the given video segment will be
searched for, for instance, it is required to extract each video
segment having a color characteristic description. Inthe metadata
example shown in FIG. 15, a color characteristic description ("color
histogram"} is added to each video segment at Level 4, so that a
description concerning each video segment at Level 4 is extracted.

The metadata analysis unit 71 analyses the search condition
70 and specifies a descriptor that is valid for the searching (step
S21). Here, the seafch condition may be characteristic amounts
described in a formét defined in MPEG-7. Alternatively, the search
condition may be an image, a keyword, or the like. When the

characteristic amounts (color arrangement information, for
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information 62, it is judged whether the sel ected
descriptor is contained in the netadata 49 (step S22)
When the descriptor for the searching is not
contained in the netadata 49, the analysis processing
of the netadata 49 is ended (step S24) and the
anal ysis of another piece of netadata 49 is perforned
i f necessary. an the other hand, when the sel ected
: ri r -i.s .contajpe | 0.t J t 9 € .
inst RN RO R P Parhle QIR SEuelhsy Lo pgiven
to a netadata anal ysis thod used in this enbodi nent,
as the kEeF‘ﬁcsh‘EC’EQ&ElB 't i‘fOlErrFsé??Hk?ﬁi%n eRfels'dt i Ped L coLor
above, the netadata analysis processing shown in FIG
arrangggenly ind pg@stdemed ARcoRest fi deereéyrtasi Rpathes valid for
nmet adata optim zation hint information 62 (steps S25
the seadch 826) AlA  avharsalke yofo ndhies gpeeratbdine skesioeh peddition,
above, the nmetadata analysis unit 71 extracts each
each charadiprdrstinc adesgti pbiran( secessary tiftdre,t he abstract, or
searching. The search unit 73 searches for content
expldRH Y PGITE S e che £ AMH tdQR USRS thetmetadalay for the
anal ysis result (characteristic so description
seardifGgssary for the searching) V2 outputted from the
net adata analysis unit 71. In this exanple, a

descri ption _concerning each video segnent having.a .
cORE Enbf aci e STl "FeSeF Pt 1 R ST o B ggtdRm nine
inf i s out L%ted,by,the net adata. analysis unit 71, so . .
InLoRpatl §Thed Sear'ch UniMI IS UMY e diFatsieBeritey dGPER1PRar 1s
col or characteristic amunts (histogranm) given as the
contapE i ¢oRdREF A2 had! Ut SiZdl or niitei-ite deperiptor for
i nformati on", forinstance) concerning each video
the segnentng wosel) udgrmenitnadesul tthes mpdsideitwe 49, the analysis
processing of the metadata 49 is ended (step $524) and the analysis
cf another piece of metadata 49 is performed if necessary.

On the other hand, when the selected descriptor is contained
in the metadata 49, the analysis of thé metadata is performed (step
S523). As to a metadata analysis method used in this embodiment,
like inthe case of the fifth embodiment described above, themetadata
analysisprocessingshowninFIG. 18ori9isperformedwithefficiency
using the metadata optimization hint information 62 (steps $25 and
$26). As a result of the operations described above, the metadata
analysis unit 71 extracts each characteristicdescriptionnecessary
for the searching.

The search unit 73 searches for content matching the search

condition using the metadata analysis result (characteristic
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as a search result 74. As described above, in the

si xth enbodi nent, the analysis of the netadata 49 is
performed using the netadata 'optim zation hint
information 60, so that it becones possible to omt
the analysis of the netadata 49 itself for the

nmet adata re-generation. Also, the analysis of each
descriptor that is not necessary for the searching is

om. t.ted based on t appearin sition d the er
descr P e st Y a0 Ry PR b Tossibraliga From
reduce the processing cost such as the processing . .
the nehadftaafdalie ettty uShge Hhouhty $ERTed @ tgescription
' performthe netadata searching. Seventh Enbodi nent In
concegmé i f ¢dckniyddierens ea@nen f héagiinwh @ntsediorentharacteristic
descri bed above, description has been nade for a
descrs@mhien si'teoldmat hisésgrehé) netsadat Bowptedn bat itdre hhatadata
information. In this seventh enbodinent, however, a

analy&lisenhitern) nad et adat achecHener atinAualece0B8nbhOMbility
setting apparatus) wll be described which uses the

with fEd 8Eaba PRIEZaL I it Ok IBE S OPam ) ThevE &M he search
term nal- according to the seventh enbodi nent of the

ar.ese ' ' ] | d i_b | ref.er

conad SR LINELLOR kbl B8, SRt} LT AP e
shawi ng a, construction of  the client term nal . .

conce IO NAIFAG ™ LT RS ST “BRBGaT HERTSRE 1 dSeRpsitive,
invention. Referring to FIG 22, a client term nal 48A

as a i5fanrded S Hitt’4-i nformati on anal ysis unit 80, and a

net adata re -generation condition
As described above, in the sixth embodiment, the analysis of

the metadata 49 is performed using the metadata bptimization hint
information 60, so that it becomes possible to omit the analysis
of the metadata 49 itself for the metadata re—generation. Also,
theanalysisofeachdescriptor that isnotnecessary for the searching
isomittedbasedon the appearing position and the number of appearing
times, so that it becomes possible to reduce the processing cost
(such as the processing amount and the memory usage amount) required

to perform the metadata searching.

Seventh Embodiment

In the fifth embodiment and the sixth embodiment described
.above, description has been made for a server side that uses
the metadata optimizaticon hint information. In this seventh

embodiment, however, a client terminal (metadata re-generation
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setting unit 82. It should be noted here that FIG 22
shows only a portion of the function of the client
term nal 48A that relates to means for setting a
condition for netadata re-generation using netadata
optim zation hint information 60. Next, how the client
term nal according to the seventh enbodi nent operates
will be described with reference to the acconpanying

cxnuﬁ%é?%%n%etEq%ﬁhLgép%PEQPEZtL@?lfn%&¥8i«ségyfbe%p wﬁﬁﬁp uses

rnse anal’ysi adata opti'm zation

i nfo tion .6Q described. in specified format. This

the W#hﬁd%g% 1&W%&HQI$§P§ &H% TB3ti8Nthe sane as that
in the fifth enbodi ment descri bed above, so that the
débgi Fédetbskrrpinadh 2FEREdINg i e¢vienthhegbodinent of
enbodi nent. Then, the netadata re-generation condition

the meet¢my unvenBRonpwifor e shtsidrmigpedf vel tdondd fém@3 to the
for netadata re-generation based 52 on a result 81 of

acconifmn aing} yéi swbngput t edct r e the Hi Blokkf aritkir=en showing a
analysis unit 80. Here, the condition setting refers

constii@el@ctbpnnel @acdhideserhPhor LhabrisnyNnecessar ¥eventh
for the client term nal 48A from anong vari ous

emboé?ﬁ%HﬂFHf“E%é?ﬂ?é%%Fﬁiﬂd@éﬂ%ﬁogﬁtadata optimi zation

I'nt 1nformation for instance. \Wen the client
SRR PR LISl LR SERTED, SUPSURY o mane
i expressing.the characteristic amunts, such as a o
10 oI GO PRE b ARG i1 SRC SCHTAEXIA o~ eI thhbLes sangi tion
setting unit 82.

It should be noted here that FIG. 22 shows only a portion of
the function of the client terminal 48A that relates to means for
setting a condition for metadata re-generation using metadata
optimization hint information 60.

Next, how the client terminal according to the seventh
embodiment operates will be described with reference to the
accompanying drawing.

The hint information analysis unit 80 performs analysis of
the metadata optimization hint iﬁformation 60 described in a
specified format. This hint information analysis unit 80 1s the
same as that in the fifth embodiment described above, so that the
detailed description thereof is omitted in this embodiment.

Then, the metadata re-generation condition setting unit 82

performs setting of a condition 83 for metadata re-generation based
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As anot her exanple of the condition setting, when the
conplexity of the netadata is increased in accordance
with an increase in depth in the hierarchical
structure describing relations between scenes of
content, the depth in the hierarchical structure
processible by the client terminal is set based on

t he maxi num val ue of the depth in the hierarchica

ribed,in.the netad opt.i m zation _hint
on & LB ST TEE PR oI b R xAR e 4TI agoriation
of, a user_and _a threshol d val ue of scene inportance
analypis undt §dsedicdin asbanedne Vituss téfinohee faporimAesection
described in the netadata optim zation hint
of eachf g¢mariphoblhathés vheetaportarce dbsunksefit iheeminal 48A
di screte values 0. 0, 0. 25, 0. 5, 0.75, 1. 01) from
from eautoraf ther vdusnwp aladcy igft orBeamoAt admed’ Team tBE1l AStadata
descri bed above, the condition is set so that only
optingiacit iseend nthavifegmikie ohmpor t 896ei &+ On Se O WHBNehe client
fromthe viewpoint of "Team A'"is selected, for
termiDst ane@d. 93 Tha: C??Q'vﬁbl@ﬁ 83 107 J"eLAdALA T&inction using
generations et by the nmetadata re-generation
1atd sett | nit 82 is sent to the netadata,
C-harace |V%*gﬂ%er%gﬁggéﬁ’thegﬁg#addﬁ SHetE Ve y SERFESSdnge, the
Chargﬂ§ nmet.adata is restructured based on the netadata ‘
Fe-Yehiortt i 8HCRBhTT t i andSt Re FRFM n&R Sperrarmetenotion

of the client termnal. Wen the maxi num val ue of the

complfatty i ikt R RSSSEdhi-cal structure of the original

netadata is four and the depth in the hierarchica

stpgdaiter pravelsse brbelyy nidié 1ohiseritt itrer,mnal thscemplexity

at two in the netadata re-generation condition, f or
of thiensttarea thelstractant énofcddmiaricadata an increase in depth
in the hierarchical structure describing felations between sceneé
of content, the depth in the hierarchical structure pbrocessible
by the client terminal is set based on the maximum value of the
depth in the hierarchical structure described in the metadata
optimization hint information 60. In still another example, a
viewpoint of a user and a threshold value of scene importance are
set based on assumable values of the importance described in
the metadata optimization hint information 60.

When the importance assumes five discrete values ({0.0, 0.25,

0.5, 0.75, 1.0}) from each of the viewpoints of "Team A" and "Team
B" as described above, the condition is set so that only each scene

having the importance of 0.5 or higher from the viewpoint of "Team

A" is selected, for instance.
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Is restructured so that the maxi num val ue of the depth
in the hierarchical structure beconmes two. Al so, when
the netadata re-generation condition has been set so
that only each scene having the inportance of 0.5 or

hi gher from the viewpoint of "Team A" is sel ected,

net adata conposed of only each scene matching the
condition is re-generated. As a result, like in the

fifth e di descri bed _above, it becones sible

BRI PRE HEf Bt 2 PSR Jan R GH T, RERPY, R padata
using ., the netadata optim zation hint information. As

re-geed@lilhed capevd 1oPn sehé 18gvantk 8rbddi ABAE, tPhEhe metadata
netadata re-generation condition is set using the

de liviggtyaskal ee opt iO¥ Hae nefadihe ddlifmams¢one 60 1dse themnetadata
becones possible to generate appropriate netadata in

is reatcorcdaned a$dd tdre thlei atadetr ai nal goterappld eahiddtion and
54 Eighth Enbodinment In the fifth enbodi nrent and the

the teirkihaenbodisBiincesar thed1ahnveerhhahe . hashdeehe maximum
descri bed a server that re-generates netadata using

valud hefretadat gegphi mzation hindr 0 erdmt i QR a4 1re  of  the
delivers the "re-generated netadata. In this eighth

oris SIREPLIERAy NUEEL 1o 1RO UYL BENEL) cpcrure

IVery apparatus estcr

anal yze adat a _usi t he tadata qptim zation
PTOCE SN POl FHEI bR FL- GEREI BT bel SNt it St adt F6F PREadata
client. termnal or user preferences using a result of
re—gqnfF HddrySpRILaher - deriveritsndre e gERBFhEEE cdoenretadata

is restructured so that the maximum value of the depth in the
hierarchical structure becomes Twc.

Also, when the metadata re-generation condition has been set
so that only each scene having the importance of 0.5 or higher from
the viewpoint of "Team A" is selected, metadata composed of only
each scene matching the condition is re-generated. As a result,
like in the fifth embodiment described above, it becomes possible
to perform the metadata re-generation with efficiency using
the metadata optimization hint information.

As described above, in the seventh embodiment, the metadata
re—generationconditrxlissetusiﬂgthen@tadataoptimizationhint
information 60, so that it becomes possible to generate
appropriate metadata in accordance with the client terminal or

application.
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The content delivery server according to the eighth
enbodi nent of the present invention will be described
with reference to the acconpanying drawings. FIG 23
is a block diagram showing a construction of the
content delivery server according to the eighth
enbodi nent of the present invention. Referring to FIG
23, a content delivery server 500A includes a hint
. . Jnformat.ion.analysis unit 61, a netadata anal ysis unit
Elghtghgg&ﬁx%gﬁiéht restructuring/delivery unit 88. Next,
how the content deljvery server according to the .
efghthe Ehbbii srprdperaradd itg %%@@%@@é@ewtt Hescribed
reference to the acconpanying draw ngs. The hint
aboveniberathahbaaaldester imd acleper dhes Torddreerstaremetadata
manner as in the fifth enbodi nent descri bed above, so
using lae méheddescipipinioms tiver @dht $néorinbedonh eddicklivers the
enbodi nent. 55 The netadata anal ysis unit 86 perforns

re-ganalysie Mraddedat arnddhusi nd anal YaRshdBiatat ahowever, a
optim zation hint information 62 outputted fromthe

contdiit qbni QL PRL QR anal Ysi st Ui t déhvéﬁgr %ﬁ%%t%htt%s)e%ﬁl be

description matching 1 nformation conc e client

descﬁf%-. Q%Echpgnglg%%ghﬁééghéﬁ%.%%Q%§¥eL%%g%%%%%%%ﬁgF%g}gation

restructuring s as user pre

hi tusigg thg.hint information is the sane, as that in the.

AT IPEOTREeMBdi MNP eaEser e UGVE:  FBWETEr forhishe client
eighth enbodinment differs fromthe fifth enbodi nent

termindk (ot UFSE PRELREERESEaVSEBIgener it} orPhithecomedmsis, and

restructuring is performed using each extracted
de Livgageriipt i im g @egtn tdesk crdrpterdn extracted by the
met adat a

The content delivery server according to the eighth embodiment
of the present invention will be described with reference to the
accompanying drawings. FIG. 23 1is a block diagram showing a
construction of the content delivery server according to the eighth
embodiment of the present invention.

Referring to FIG. 23, a content delivery server 500A includes
a hint information analysis unit 61, a metadata analysis unit and
a confent restructuring/delivery unit 88.

Next, how the content delivery server according to the eighth
embodiment operates will be described with reference to the
accompanying drawings.

The hint information analysis unit 61 operates in the

same manner as in the fifth embodiment described above, so that

the description thereof is omitted in this embodiment.,
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~analysis unit 86, that is, analyzed netadata 87 is

outputted to the content restructuring/delivery unit

88. The content restructuring/delivery unit 88

performs restructuring of content 89 based on each

description extracted by the netadata analysis unit

86. Here, the follow ng description wll be nmade

based on the exanple described in the above fifth

erhadi8BRbat & ey 41 d Lirih 88DOSE FBRLs A W, SACh Vi deQ4ata

segnent having the characteristics, whose 7 nportance

[ . Lgher, i xtracted _.framthe netadata 49
19 ol R e et B QBT g o e hon 62

concerning the extracted video segnent is
OULPWEEIE TGP BE P o - PERETABARBIANE W H Shaftghth and extracts

enbodi nent, onlx_eaqh vi deo segnent havi ng _
each dpaFhep bipRPREShinHdSd ormpbirancadesr Ignad ey chighketterminal

iIs extracted fromthe nmetadata 49 and content 90
or a conpbseidrof priigncegadn s cond eadr resonditng ihg theh as user

extracted video segnent is 56 restructured and is
prefaednaes ed Thenabhbheydesors g athecanaer DhBgrtd€ion is the same

extracted video segnent, the |ocation of corresponding

as th&@AhaHe @tk h &ABoPOREAE QBsLEE B LREQEMRE QM vOf, th€s eighth
vi deo segnent in the content are described.

embocﬂ'h(?é'r?{ ?Effei_’ﬁ ﬂr%mp??eﬁk?kghte%b%ld.ipne%%cﬁ %85%%13?&2&% R{%tadata

scene fromthe content, to restructure a Si

content 9 sin the cli.pped scene,, and t.o deliver

re_g?rherelrartelscfnr %:%rceog’tceéﬁ gnetsqofgl.cdtuﬁjfl@r A& Rréfyrmed ji§ing each

ossible to clip each correspondi ng scene from the

X IR AESGRAP aogeqLFef’f-ﬁl? SRy raBI¢8r e T Her €19 hpadt e Egéadata
As_descri bed above, with the content delivery server

anal gHoA Wakle ot @i dgiato itthe agiagitae demsddidedm 87t He pecad4tad to
anal ysis is

the contgnt restructuring/delivery unit 88.

The content restructuring/delivery unit 88 performs
restructuring of content B9 based on each description extracted
by the metadata analysis unit 86. Here, the following description
will be made based on the example described in the above fifth
embodiment. Inthefifthembodiment,onlyeachvideosegmenthaving
thecharacteristics,whoseimportanceis(JJSOrhigher; is extracted
from the metadata 49 and metadata composed of only each description
concerning the extraéted video segment is re-generated.

In a like manner, in this eighth embodiment, only each video
segment having characteristics, whose imporiance is 0.5 or higher,
is extracted from the metadata 49 and content 90 composed of only

each scene corresponding to the extracted video segment is
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performed using the netadata optim zation hint
informati on 60 describing a list of each descriptor
contained in the netadata 49, the appearing position
of the descriptor, the nunber of appearing tines, and
the like, so that it beconmes possible to omt the
analysis of .the netadata 49 itself for the netadat-a
re-generation. Al so, the analysis of each descriptor

tching eneratio C n ed
reStf&%ttu%oﬁ 3hd léergellnlgfe%oscft i gn glﬁ% crl g"‘oer]r1 Cgpcemmg the
e tlnes it becones OSSIb|e to reduce
extratcjfo%da 5%83%%%%5? 2%& GOR Re 5?@%%%@%@1%%9%% and
and the nenDry usage anDunt) required to performthe
the pagi hdabal @M yaferandiene dombentideesesuenir i ngha content
the tinme of re-generation and delivery of content
are dgsrded or Thee edloirentit eésmarwed Lkdrdt asén ppraflerencesponding
| NDUSTRI AL APPLI CABI LI TY 57 As descri bed above, with

scend Meopr ésentohbyet} i o6, raéat fhdRdia a cAMER COREAINBOJusing
nmovi ng pictures and audio is divided into multiple

" the SO £eitd N f ddhegd i Pl enSCLREE kSt REELOLSRent 90,
and netadata that is scene structure information

Altef%%%¥§éi gl%ﬁ%sgb%g?ﬁfgHﬁ@hl%égﬁﬂ%gHg?rggaﬁggingscenefrom

mul ti ms I'a cont I'S genera res

0 |bIe to rate t ada Crlbln t he
the QR FOER R a3, BedauR oy rur s g a e
cont ent contalnln video data and the I|ke 58 CLAI M5
125 A9RPRE PR orREY RonWdBRcFIBt FERTABENBE L EBREYI §pREer S00A

according to the eighth embodiment, the metadata analysis is
performed using the metadata optimization hint information 60
describing a list of each descriptor contained in the metadata 49,
the appearing position of the descriptor, the number of appearing
times, and the like, so that it becomes possible to omit the analysis
of the metadata 49 itself for the metadata re-generation. Also,
the aﬁalysis of each descriptor not matching the re-generation
condition is omitted using the appearing position and the number
of appearing times, so that it becomes possible to reduce the
processing cost (such as the processing amount and the memory usage
amount} required to perform the metadata analysis and the content
restructuring at the time of re-generation and delivery of content

suited for the client terminal and user preferences.

INDUSTRIAL APPLICABILITY
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describing, as hint information, a nanme or an
identifier of a descriptor contained in the netadata.
2. A hint information description nethod conpri sing:
descri bing, as hint information, an assunabl e val ue
range of a descriptor contained in the netadata. 3. A
hi nt i nformation description nmethod conpri sing:

descri bing, as hint information, an appearing nunber

a [ 0Si n . f a descrlpt ontained, in
TS AnefhRiR ; o PreEE S Guer Bt hontTtifedia
t hod accordlng cIa|n13 wherein the appearing
Cont%gs?‘f?‘b?ﬁfb“fnqlﬁ% H%%Erlf:ﬁ%resaé%%‘éqih%a%dr%vt et At atiple
is described using a maxi numvalue a depth in a
scendfi,epdiEhngaPt sthraudditdrde GRRBRSt he rbgg@igstchr aod matadata
identifier unique to the descriptor appears. 5. A
that hists demfeorsiatuican rée dorfiopimadnometiked rébipri sheghib®archical
descri bing, as hint information, when a descriptor
strudtoteabmieths milhd metiadabatbathi ei@heiagald.y As a result, it
constructed, a nmaximum value of a depth of the

beconﬂfssﬁbbgﬁgﬁe' o & eNeAACREEHat 8LAMEL M8 n Pt iR REBYarchical
i nformati on description nmethod conpri sing:

strucqﬁﬁn,gé ﬁos;l.%ges%?r ?)aﬁ&nul@:fl%re@%%' %&nt%n‘%u@ogftta"imaiﬁg!ogi‘&ieggdata

tors contain t'he ne
and the like.
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7. A hint information description nethod conpri sing:
describing, as hint information, a |ocation of a
syntax file defining syntax of the netadata. 8. A hint
i-nformation description nethod conprising:
descri bing, as hint information, information
i ndi cating whet her each Qﬁﬁfﬁéptor judged as possibly
having child elements w reference to a syntax file
defining syntax of the nmetadata actually contains
every child elenment in the netadata. 9. A netadata
re-generation quaratps that perfornms restructuring by
ext r ach i ingriont Yt @Eedt Hes cits ¥ ot e teeb ot camyrofing:
capability of a netadata receiving apparatus,
comman Claingn emw r amient s ioffoirhvetiehadata r eeeievi ngr  an
apparatus, and a user request from netadata conposed
ide®fiBie 60cf eaSde ORI GESEN & 04 1 Gle$ CIh bi g rsereidt £.
content, a structure, and characteristics of content,
conprising: hint information anal yzing neans for
anal yzing hint information describing a nane or an
identifi f. I pt ' [ e dat a; .
and et e, Seer P e R e R e S o R A R
met adat a contai ns each description necessary for
ettt OLRae ¢ &S r Sigtne AL POHoGePR (R AT YR Rlue
informati on. 10. A netadata re-generation apparatus
rangecef di ngeserirkrai aeotaiuedhbr Eonpresadrta-

3. A hint information description method comprising:
describing, as hint information, an appearing number
_ and an appearing position of a descriptor contained in the

metadata.

4. A hint information description method according to
claim 3,

ﬁherein the appearing position of the descriptor
contained in the metadata is described using a maximum value
of a depth in a hierarchical structure at which the
descriptor or an identifier unigue to. the descriptor

appears.

5. A hint information description method comprising:
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means for analyzing the hint information describing an
. appearing position and an appearing frequency of
descriptors contained in the netadata; and netadata
anal yzi ng neans for judgi ng whether every descriptor
corresponding to the appearing position is analyzed

Ordggé%%éié by éQelﬁ. a“d}é QHﬁﬁPcydﬁ% iégsggggriptor

usi ng aIyzed i1 on.

confgigeRena o0 apparatys gcoqrding o %aai]gwghsfc%{lyzsa, .

re-generated, re- generating hint information
max HaWR e¥pbREi A RoCERENr 8F §BReFSEEd Rtraddra 2 ddierarchical
net adat a delivery apparatus that perforns
~struektrecturing by extracting only a description suited
~for any of a capability of a netadata receiving
apparatus, conmunication environnments of the netadata
receiving apparatus, and a user request from

”EBadaAahlﬁﬁd1n§8§M§@i§ﬁ|ééé§§1§{1§@nﬁ§ﬂﬁ®dC@&@%ﬁﬁéﬁﬁg
hint information anal yzi ng neans for anal yzi ng hint

'”QQEEPEBQH%dGQEr%HEngﬁl n édgﬁﬁ BEG%, 5%mar1ng

eScriptor contained in't neta dta: an neta
nal yzi nmeans for i ng . whether th tadata
num§8ﬁtéanQaSEﬁpﬁsgérF%P?%ﬁn%%c%%s§$$ PoFefietadat a
after re-generation using the anal yzed hint
i nf ormati on.

7. A hint information description method comprising:
describing, as hint information, a location of a syntax

file defining syntax of the metadata.

8. A hint information description method comprising:

describing, as hint information, information indicating
whether each descriptor judged as possibly having child
elements with reference to a syntax file defining syntax of
the metadata actually contains every child element in the

metadata.

9. A metadata re-generation apparatus that performs
restructuriné by extiacting only each description suited for:
any of a capability of a metadata receiving apparatus,
"communication  environments of the metadata recelving

apparatus, and a user request from metadata composed of at
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13. A netadata delivery apparatus according to claim
12, further conprising: neans for analyzing the hint
i nformati on describing an appearing position and an
appearing frequency of each descriptor contained in
t he netadata; and netadata anal yzi ng nmeans for judging

1ea¥@et%%k evgégc ?§§8£ipEﬁ§s &%_%gonggﬂgnkgcthsb?$E§nt, a

appearing posi nrs analyz r anal'ysi's b
appearin requency is finished using the analyzed
SErR RS i G ot L3¢ O e Ul T M M S hat
searches for content using netadata, conprising: 62 ,
hi ming nfigrirmnan Ghaky2ilyg ikgansepBe ah@l y ATyl Hiiftg hint
i nformati on describing a nanme or an identifier of a
infoeszti@tordesarabhed i A t lemeet adat agnanddaetafaens of a
anal yzi ng neans for judgi ng whether the descriptor to

desbeipsetl ¢ofitdhe=gent cthagnéSadatd aiaed using the
anal yzed hint information. 15. A netadata

r engengs el i 0anappas akus reeRr difgr t 0jughahd ldhether  the
“further conprising: freans for anal yzing the hint

metgg%gg magnoa;g&%sceaehnqj@&%&{' NG RQSi.Li0N:3ap ftadata

requency of a criptor contarned in
arefELR0218, A0, DBl adola 1Bl 42109, Teane, 1L FUGLBEEn
appearing position is

10. A metadata re-generation apparatus according to
claim 9, further comprising:

means for analvzing the hint information describing an
appearing position and an appearing frequency of descriptors
contained in the metadata; and

metadata analyzing means for Jjudging whether every
descriptor corresponding to the appearing poesition is
analyzed or analysis by the appearing frequency is finished

. using the analyzed hint information.

11. A metadata re-generation apparatus according to
claim 9, further comprising:

means for, after the metadata 1s re-generated, re-
generating. hint information <corresponding to the re-

generated metadata.
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anal yzed or. anal ysis by an appearing nunber is
finished wusing the analyzed hint information. 16. A
net adata re-generation condition setting apparatus
conprising: neans for obtaining the hint information
~generated with the hint information description

od acgordi an : f ' to nd
oS nal Borlr FESRC or Aot adkla FEECgaNerat i aRdLomms

anal yzi ng the obtai ned, hint infornation; and 63 nean
res{iCUiiThg oY COHATT O 0P e frofSistabraon SUited for

generation using the analyzed hint information and the
any ottfai med carp@ipaltycofdi t# ogrdate macRiat@d apparatus,
re-generation. 17. A content re-generation apparatus
commat caeiogeneratisomateriteast odne that emetadaia t e rameiving
of a capability of a content receiving apparatus,
app&0ATHH) catdrah envi r ageent sreqliekbe condent meceiataly and
apparatus, and a user request, conprising: hint
chat & 0L PBL{ 085 ARl ¥&h Hh FRaBSm P s AR@! yzi ng hi nt
i nformati on describing a nane or an identifier of a

de L pt i ned i : t 0 t 4
oriih bl B AT AR ET ReARIRCEEE Mndly AR nint
,_.Structure, and _,characteristics of content,; %ng. £
InfGERakArS aHaPysiRG Heafs FEP™ udding”UhetHEFCa- ter Of 2
descri ption necessary for the content re-generation is
desepRPRPRe@OET HyeE he aklae yBebe ARk’ | ARGr mat i on.

metadata analyzing means for Judging whether = the
metadata contains each description necessary for metadata

after re-generation using the analyzed hint information.

13. A metadata delivery apparatus according to claim
12, further comprising:

means for analyzing the hint information describking an
appearing position and an appearing frequency of each
descriptor contained in the metadata; and

metadata analyzing means for Jjudging whether every

descriptor corresponding to the appearing position is

analyzed or analysis by the appearing frequency is finished

using the analyzed hint information.

14. A content search apparatus that searches for

content using metadata, comprising:
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18. A netadata re-generation nmethod for performng
restructuring by extracting only each description
suited for any of a capability of a netadata

recei ving apparatus, communication environnments of
the netadata receiving apparatus, and a user request

from.net.adat a,_.conprising. .anal yzi j i_nf_ar ion, .
dgggpibﬂﬁbcgﬂﬁgﬁQHOragﬁmgfagﬁti%%%@goph%%cﬁﬁlg@%ﬁ%l oplnt

., _contained in the netadata; and 64 judgi ng whether the

lnf?ﬁﬂ%ﬁﬁﬂ%xc%%?%fh@l%gdegcrpﬁpﬁonC”he&%%sa 96?5+Pler of 2
met adata after re-generation using the analyzed hint

des¢ it ¢ona e d Ak omerite fadafeveratd on net hod for
re-generating at |east one content to suite any of a
capattidaty oénalyedngenmeresei iayy appdgitas, whether the
communi cati on environnents of the content receiving

des@Ppet &t Uso @Rd Wsdtbefor eqlestseareiplg sifigcoanali yzdngsing
hint information describing a name or an identifier

the Odn&y fESE T PLOT | SO RANESH | n netadata; and ] udgi ng
whet her a description necessary for the content
re-generation is contained using the anal yzed hint
information. 20. A netadata re-generation apparatus

according to 5@%$in110’ further conprising: neans for
G131 (e WECATRA | 5°FEShRrar aped AhRe Sgeifer AT RELNY O
hint information corresponding to the re-

claim 14, further comprising:

‘means for analyzing the hint information describing an
appearing position -and an appearing frequency of a
descriptor contained in the metadata; and

metadata analyzing means for Judging whether every
descriptor corresponding to the appearing position 1is

analyzed or analysis by an appearing number 1is finished

using the analyzed hint information.

16. A metadataz re-generation —condition setting
apparatus comprising:

means for obtaining the hint information generated with
the Eint information description method according to any one
of claims 1 to 8 and an external condition for metadata re-

generation, and analyzing the obtained hint information; and
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'generati ng metadata. 65

means for setting a condition for the metadata re-
generation using the analyzed hint information and the

obtained external condition for the metadata re-generation.

17. A content re-generation apparatus that re-
generates at least one content to suite any of a capability
of a contient receiving apparatus, communication environments
of the content receiving apparatus, and a user redquest,
comprising:

hint information analyzing means £for analyzing hint
information describing a name or an identifier of a
descriptor contained in metadata composed of at least one
descriptor describing semantic content, a structure, and
characteristics of content;‘and

metadata analyzing means for Judging whether a
description necessary for the content "re-generation 1is

contained using the analyzed hint information.

18. A metadata re-generation method for performiﬁg
restructuring by extracting only each description suited for
any of a capability of a metadata receiving apparatus,
communication environments of the metadata receiving
apparatus, and a user request from metadata, comprising:

analyzing hint information describing a name or an

identifier of each descriptor contained in the metadata; and

64




judging whether the metadata contains a description
necessary for metadata after re-generation using the

analyzed hint information.

19. A content re-generation method for re-generating
at least one content to suite any of a capability of a
content receiving apparatus, communicétion environments of
the content receiving apparatus, and a user request,
comprising:

analyzing hint information describing a name or an
identifier cf a descriptor contained in metadata; and

judging whether a description necessary for the content
re-generation is contained using the analyzed hint

information.

20. A metadata re-generation apparatus accotding to
claim 10, further comprising:

means for, after the metadata is re-generated, re-
generating hint information cor;esponding .to .the re-

generating metadata.
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