; 345678e3ece” XXY$] Bre6JeTe)5 DESCRI PTION METADATA EDI TI NG APPARATUS,
METADATA REPRODUCTI ON APPARATUS, METADATA DELI VERY APPARATUS, METADATA
SEARCH APPARATUS, METADATA RE- GENERATI ON CONDI TI ON SETTI NG APPARATUS, AND
VETADATA DELI VERY METHOD TECHNI CAL FI ELD The present invention relates to a
nmet adat a edi ting apparatus, a netadata reproduction apparatus, a netadata

del i very apparatus, a netadata search apparatus, a netad tion
condition’setting apparatus, a content delivery apparatugmmummmﬁWWQm@data
delivery method, with which, for instance, nultinedia content containing
nmovi ng pigtures and audio is di ?E%mpﬁto mul ti ple scenes and ¥ adata is
generated for each of the scene ifmed™s a result of Il dnSd @ N .
BACKGROUND ART A conventional noving picture nanagenent'ﬂ%@@@ﬂ%%ﬂ@h@ known
whi ch includes : a neans for dividing a video into nulti nd
editing and creating at |east one index as an assenbly of sé&%8n

i nf or melF 6RAPAER BRAF NG oRPPARABUS ct MBBADATRaBRPRBOBUET I @GN SERPRRADUDET
assigned to each scene, and a representative i mage of each scene; neans for
gi ving a MERTADATA Eaih VERIeRHRATUS, pMETOSAT syeRchiniparandgreans 1

for searching for a desired index using a corresponding title and

successi vel MBI EIMGENRRES 0 ddW® ITdRK Jrranden g scene nunbers.

Wth this construction, it becones possible to reproduce only necessary
scenes by editing an in | j S cenes are arranged (see
Japanese Pat ent’ Laid-CpgﬁﬁN%ET%g%igogggagﬁ%gagg%%?ﬁFIG. 1), for instance).
Wth the noving picture managenent apparatus descri bed above, however,
netadata is nmerely created using the section information necessary for the
scene reproduction, the scene nunber, and the scene representative inmage.
Therefore, there remains a prﬂgﬁﬁﬁﬂ£ﬁétfﬂﬁgﬂé i npossi ble to al so manage the
structure of video data such as the hierarchical property of the video
data. Al so, ThE RS antEnBenEian akilag esoro a el datter edi t imgepphire thist, | e
given to a corresponding index is used, causing a disadvantage in that in
or der & Besbtaite wepappropi ¢ataprseatnts,r esmét adata appriopit@bephirbk@sneeds to
be input. The present invention has been made in order to solve the

pr obl enmedestrtishet aalaty eppErertefsgr . melt alds tah rebjRel raft ibhe Pheseibn
invention to provide a netadata editing apparatus capabl e of

setting apparatus, a content delivery apparatus, and a metadata

delivery method, with which, for instance, multimedia content
containingnmvingpicturesandaudh:isdividedintonmltiplescenes
and metadata is generated for each of the scenes obtained as a result

of the division.

BACKGROUND ART

A gonventional moving picture management apparatus is known
which includes: a means for dividing a video into multiple scenes
and editing and créating at least one index as an as.sembly of section
informationnecessaryforreproduction<xfeachscene,zascenenumber
assignedtoeachscene, andarepresentative imageof each scene; means

forgivingatitletoeachindexforthepurposeofsearching;andmeans



generating netadata that is index information show ng the structure and the
| i ke of content (video data, for instance) in addition to scene section
information and titles. It is another object of the present invention to
provi de a netadata reproduction apparatus, a netadata delivery apparatus, 2
a netadata search apparatus, a netadata re-generation condition setting
apparatus, a content delivery apparatus, and a netadata delivery nethod,
with which it is possible to collect and reproduce only scenes which a user
wi shes to watch using the netadata generated by the netadata editing

appar atys, . Qr. - L o) : re .
characfggigﬁaékgﬁbﬁﬁfgqb% é?é;féigL escg%%ég gng¥ﬁ%Q§%€§§£?§553%§EEB€URE OF
| NVENTI ON A net adat a editing,a par at us aggogding to the present invention
is proitefIat It SERRRIYFVIY| GeifPt Flor RF vitBARE md t9FR aC€oritiént
containing at |east one_of mpoving pictures and audio into a plurality of
scenes YEHem e Scerfbl Gecthbh FArSERAET AR nel AdRESONREI passAlla $eene
start position and a scene end position for each scene obtained as a result
of the nHpdaiure ansgenecgeseriyptiaanesdilby urdtitiiog mar f brndengihi ehdrcdhi cal
editing of each scene of the nmultinmedia content based on the scene section
i nf or netheomeamisatata ssenlesf bem bheasgede sy i Fdpaineweé tPatwhtgeRgdalopae scene
structure information nmetadata describing a hierarchical structure of the

mul ti magi a mmwwd(@ad@tl@d%&;.dqaqriﬂw ohddcdor integrating the
scene section infornmati on netadata and the scene structure tnformation

e SRR RO B SRS DDA S A0l B LSRR o e
however, metadata 1s merely created wusing the section
information necessary for the scene reproduction, the scene number,
and the scene representative image. Therefore, there remains a
problem that it is impossible to also manage the structure of video
data such as the hierarchical property of the video data.

Also, at the time of searching for a registered image, the
title given to a corresponding index is used, causing a disadvantage
inthat inordertoobtainanappropriate 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 like of content (video data, for instance) in addition to
scene section information and titles.

It is ariother object of the present invention to provide

a metadata reproduction apparatus, a metadata delivery apparatus,



- Further a netadata delivery apparatus according to the present invention
is provided with: a hint information analysis unit for anal yzing netadata
optim zation hint information describing a type and content of each
descriptor contained in netadata; a netadata anal ysis/re-generation unit
for anal yzing netadata describing contents and a structure of nultinedi a
content containing at |east one of noving pictures and audi o based on the
anal yzed nmetadata optim zation hint information and a condition for

net adata re-generati on and re-generating second netadata; and a netadata
del i very pwtidadtar aldaerdgihtierSecond dmiAdata 1RneEeReN e MEiten

net adat a anal ysi s/re-generation unit to a client termnal. Further a

nmet adat | cC ' t 0 .t i,nvention incl.ud t he
Steps or: U ansl AR SR B! R e e sl 5
type of ,each descriptor contai,ned,in netadata; re-generating second

ot adatds By AP EPRG et eCHAR: St desBP R B Ry S CONLEC R e gctisee of
mul ti nmedi a content containing at | east one of noving pictures and audio
based PhECSRGFYHEF B ERat Ul opes FPZREEnURILAY Ghif Behadaba dengrated
condition for re-generation of the nmetada BRI EF DESCRI PTI ON OF THE DRAW NGS
FI G 1 hsthebledekladiazes bim sheppagabus pegttaseapah dbrahesadata dediitrieny
apparatus according to a first enbodi ment of the present invention. q -
FIG 2shane aseewssYhgechihattésisin @xamplra Obrathar pete ofe ek tddty iby t he
nmet adata editing apparatus according to the first enbodi nent of the present
invent i@k fdiGdaksshows an exanpl e of scene section information netadata of
a scene division unit of the nmetadata editing apparatus according to the
first enbodi ment of the present invention. FIG 4 shows an exanpl e of scene
structure informati on nmetadata of a scene description edit unit of the

net adata editing apparat us rdi tg,t I enbodi nent of the present
invention. FIG 5 shows ex£§§%§§%%ﬁ&£§g%éﬁﬁ@{quy‘of a content
reproduction/display unit and a user input unit of the netadata editing
appar at us acfdhiat ket hel 29 pEP2ERBYEAFSRE 4N Jtinet e BEBRENE AVERDItdRD FI G
6 is a block diagram showi ng a construction of a netadata editing apparatus
accor di ¥y REPE det dhid-Tenbo di gt BV itsHempresidntf dmvdmiiddmg FuGtimhedia
illustrates how the netadata editing apparatus according to the second
enbodi mamteit tdoam tpriesient aitnVeast aonopdr abegingFbGotB8rés andlaneki adiiagioam
showi ng a construction of a nmetadata reproduction apparatus according to a

third erbodraentyeff §8enpseseqénd entcefe FddBich ihEushaal 8s nkewdahe
nmet adat a reproducti on apparatus according to the third enbodi ment of the

present; d et 1 10 a0P8ERL & ar tFpSsitQohsarf Bl 96&ndiAY BBLShOWLNEL A cach
construction of a content 5

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 from the scenedivisionunit and generating
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.



delivery systemaccording to a fourth enbodi nent of the present invention.
FIG 11 shows content (in this case, a news video) structure information
outputted froma netadata analysis unit of a netadata delivery server
according to the fourth enbodi mrent of the present invention. FIG 12 shows
an exanple of a structure of content after restructuring by a netadata
re-generation unit of the content delivery systemaccording to the fourth
enbodi ment of the present invention. FIG 13 is a bl ock di agram show ng a
construction of a metadata delivery server according to a fifth enbodi nent
of the presefi; i t .video_content, with
ref erence topﬂﬁFgﬁg%ﬁg§2%%5%568%§X%?gggﬁgﬂﬁb |n1é§ ?éhnﬂi tt$%P5Fﬁ§PFon by
t he net; .del i,very server according to the fifth enbadi nent of the
presené%ﬁﬁbgﬁtsbﬁsi§¥8¥%9?§b@ﬂghﬁl?5h 5 Ao retiadatsd § sinddsdeitbed i n
MPEG 7 by the netadata delivery server according to the fifth enbodi ment of
the pr@SenyZiRgenttafet et iTd zetdwd A bxafsaadiion desruibohgtaeypet adat a
optim zation hint information used by the netadata delivery server
accor déRg contreatf pft haehbdels reiptof ¢t presbnn metetatar. aFnetadiZtahows
the metadata optim zation hint information used 6 by she netadata
del i vemyadgsiel/ racgendiragiba theif i fob enPadizient métdderPr asept ibAugNt i on.
FIG 18 is a flowhart showi ng how a netadata anal ysi s/re-generation-unit
of thecoptadakaadeld veiric e e i | mgnt gk, the
present invention op\gr at egg&élg%ﬁgoglg&éa%%o% %gbggf%mé%%%ﬂgﬁg%%lﬁgvsvtt he
net ada anal ysi.sire- rati uni.ty.of net adat a_deli very server
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according to t nent “of "The present
optimization hint information and a condition for metadata
re-generation and re-generating second metadata; and a metadata
delivery unit for delivering the second metadata re-generated by
the metadata analysis/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—generating_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.



FIG 20 is a block diagram showi ng a construction of a nmetadata search
server according to a sixth enbodi nent of the present invention. FIG 21 is
a flowchart showi ng how a netadata analysis unit of the netadata search
server according to the sixth enbodi nent of the present invention operates.
FIG 22 is a block diagram showi ng a construction of a client term nal
according to a seventh enbodi nent of the present invention. FIG 23 is a

bl ock di agram showi ng a construction of a content delivery server accordi ng
to an ei ghth enbodi nent of the present invention. BEST MODE FOR CARRYI NG

QUT THE | NVENTE O\ Bstaaeh nemesisof 1@ phESeNt ARVEMipe Wi la RAWRE of
described with reference to the acconpanying draw ngs, with a first

enbodi e i+ L) Rele! Re R0 A ) 1100 APRR ity & RGO AMROGLeNt 7

relating to another netadata editing apparat us, relating
to a netadat.a repr tion apparatus, .a fourth enbodinent relating to a
contenfﬁ%ﬁ# §§g#éﬁ RgeFF%?hlgﬁ§3'ﬂﬁﬁht relating to a metadata delivery
server, a sixth enmbodinent relating to a netadata search server, a seventh
enbodi nent r ELEt i hgheYsSaR ExERP e hiSrane sRataAnei it maldmetacdatel at i ng
to a content delivery server. First Enbodinent In this first enbodi nent, a
met adatd ediasnegd apbatar v ik ¢f the Heteds ba¢diftiiol abhwa risusmalcciomdding
content containing noving pictures and audio into nultiple scenes and

cr eat e arathed dftiar s(i rabdo dinfeutnetfi ahe Eorisant dgveéasdébnpti ons of a scene
hi erarchi cal structure and characteristic anounts of each scene. The

metadata edi FirHQ aPRMWAEH SRR NG ckBeldtaidtiile EAPOSHIEN L Rk tEAG LA esent
invention will be described with reference to the acconpanyi ng draw ngs.

o gar 1ds agﬁg%x?%:&n%c?%rﬁﬁgm'Egux@iE%tt’hléCﬁlf.eQdeQ{a e RIAIREA AELE N9
according to the first 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. 6 is a block diagram showing a construction of a metadata
editing apparatus according to a second embodiment of 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



first enmbodi ment of the present invention. Note that in each draw ng, the
sane reference nunerals denote the sanme or equivalent portions . Referring
to FIG 1, a netadata editing apparatus 100 includes a content
reproduction/display unit 2, a scene division unit 3, a thunbnail inmge
generation unit 4, a scene description edit unit 5 a text information
giving unit 6, a characteristic extraction 8 unit 7, a user input unit 8,
and a netadata description unit 9. The content reproduction/display unit 2
reproduces and di splays multinedia content 10 that includes video data and
audi o datidvand isy st @@l rofi reditld RY-folRe hSeaPe ddinkhsi 87 YRkt p3edibkirdes
the content into nultiple scenes. The thunbnail inmage generation unit 4
extracts A, qpresentative frame of each scene as a thunbnail image. The
scene description edit unit 5 hierarchically edits the scenes obtained as a

It of th ivision by the scene division unit 3 thro scene. groupin
Coont. combi nEne: Lo copeen e R EncAS EA%sr Frr e | REEoekare T O

rel ati ons anong the scenes, and the like. The text information giving unit
6 gi veshfermsds ony pas Pt teexfreRfomediddeta aneavriscentt ghea @ﬁgaéétéri stic
extraction unit 7 extracts characteristics of each scene. Also, the user

i nput WElti@neseirves aapotrdohgdesitdrattioonthnéopedinent fobrmhe pseseand
outputs it to the content reproduction/display unit 2, the scene division
unit 3,invemttiuitbnai | i nage generation unit 4, the scene description edit
unit 5, and the text information giving unit 6 as user input information

11. Further, pthe 7Bt adala desCBidan dnid Stintegrat 8 scgPEnseakiep
information netadata 12, scene thunbnail inage information nmetadata 13,

Seone BRIt | o0 TELatal 3 ke Kot T ) pRLEBRAS, o0
unit 3 & AP TR0 LIBIS, 9808 8RN el b ntenb08: RESPS A3 LRLLON edIt 9
invention.

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

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 shows howmetadata isdescribed inMPEG-7 by themetadata
delivery server according to the fifth embodiment of the present
‘invention.

FIG. 16 shows 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



unit 5, the text information giving unit 6, and the characteristic
extraction unit 7, respectively. The netadata description unit 9 then
generates netadata 17 describing the contents and structure of the
mul ti media content in accordance with a specified format. Next, how the
nmet adata editing apparatus according to the first enbodi nent operates wll
be described with reference to the acconpanying drawings . FIG 2 shows a
construction of a news video that is an exanple of a target of editing by
the netadata editing apparatus according to the first enbodi nent. A case
wher e the speWRethda®aha¥i DgetPes SORSE deidran nghewnthe & h 2nioEdded Wil |
be described as an exanple. First, the content reproduction/display unit 2
of the setadata editi ng,ARParat us 100 receives input of the nultimedia
content 10, such as video content, stored in a content storage unit (not
shown) via a_network,or .the lik and reproduces/di spl ays the | tj media
content 10 fgﬁgﬁditf%g.]ﬁ%enathgiﬁgg?agg th%h%%{%%at§° dit?ng Qs 100
inputs posjtions for clipping a scene, which is to say a scene start

pOSi t i %ﬁﬁ?%ﬁi&ﬁﬁ&?%ﬁﬁg t1BA L uef ndhhemgEafatapudeLiivery iaaver

wat ching the reproduced video, the scene division unit 3 generates the
scene sx¥mingiterths fohthebogtiaent eshéhWernyrasrntsénrenstiantogrozittdson and
the scene end position inputted fromthe user. FIG 3 shows an exanpl e of

t he scene seétlicon 18f dsmedhobtheet fdawehgerter shewibhy thover stkae nitddsiten unit
of 10 the netadata editing apparatus according to the first enbodi nent.
Here, thes Bgene/ s&ciddlrd o mMahiien set adat and2aghewn 481 H&v3 3@Srer
generated fromthe news video shown in FIG 2. As shown in FI 3, the
scene sgctd o 4 NEQIYTRY k0P ARLAMGhE ﬁﬁ%‘ég&f&é% {6 -REERA ogJeraSehe@". uni t
3 gives the scene start position and the scene end position of each scene
Cljloﬁggﬂ 1;r ﬁ?&ﬁqsggﬁ%,é’%gg%gﬁgfégepém sﬁ%%ri]ngsa gonrs] \]{“VLSIC Il g%f asﬁ?e naedataa

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 of 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 OUT THE INVENTION

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

relating to a metadata editing apparatus, a second embodiment



"international news" scene. On receiving designation of scene editing from
the 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
fromthe scene division unit 3, and then outputs the scene structure
informati on netadata 14. Here, the scene hierarchical editing refers to
scene groupi ng, scene re-division, scene conbining, or scene deletion, for
instance . The scene grouping refers to grouping of scenes that are rel ated
t 0 eaclredtiténgwid lkancadpacihetadapeacedi €iwhapaciredust, | € tHiHD eabsyAgkaLIr oup.
For instance, as shown in FIG 4, the "donestic news" scene, the

"interpatipenaly AEWSMeta8Rea ARTréAECt{dNaRYalatheavs, RS ehphbAgnBRYS
video shown in FIG 2 are grouped into a Single "news" group. Also, the

scene MVIRSY fer 0,dh Vi Sl si_n cene j.nto . multiple scenes
and thggggg%g%cgﬁﬁ{%Pﬁégpgf%ggy¥%kggﬂ§%§%Po% g#ggﬁéﬁﬁﬁrgmg%ghéeg§968ﬁbining
mul tiple scenes with each other. 11 FI G, 4 sho n exanple of the scene
struct&Pe%rﬁ%ﬁ?é%?%ngﬁgfgaﬁyaSS@N@Fat€dEﬁﬁqquﬁﬁkéhp%%Eg??b%FbﬁgeHPt uni t
of the nmetadata editing apparatus according to the first enbodi ment. The
scene $tPeERdRE2 iSFRGHREFEHCRetRGRVANEE SRRORL NN FIrgl ot igesEpidhes ient

hi erarchi cal structure of the video content generated as a result of the
edi ti nfepingd , serdeanesicaliygt ieowosdimenginkelBtihg £ @ cHntantndesivecgne is
edited into nultiple scenes, such as a "news digest"” scene, a "news" scene,
a "specikeakerscene, and a "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

t hrough scene editing such as the scene grouping, scene re-division, and
scene gQMinigng. qihen+ the nmetadata 14 generated by the scene description
edit unit 5, such as the netadata shown in FIG 4, is outputted to

In this first embodiment, a metadata editing apparatus will
be described which divides multimedia content containing moving
pictures and audio intomultiple scenes and creates metadata (index
information) containing descriptions of a scene hierarchical
structure énd characteristic amounts of each scene.

The metadata editing apparatus according to the first
embodiment of the present inventionwill be described with 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. Notethatineacharawing,
the same reference numerals denote the same or equivalent portions.

Referring to FIG. 1, ametadata editing apparatus 100 includes
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



the netadata description unit 9. On the other hand, the thunbnail inage
generation unit 4 generates a representative frame of each scene clipped by
the scene division unit 3 as a thunbnail imge based on the scene section
information netadata 12 fromthe scene division unit 3, and outputs

i nformati on concerning the generated thunbnail image as the thunbnail inmage
informati on netadata 13 to the netadata description unit 9, in which the

t hunbnai |l image information netadata 13 is registered. Here, it is possible
for the user to performselection 12 of the thunbnail using the user

i nput wmiitt 8, al tiseuwghnptuti sindltsé, passi bl ectadattodasceapkyosetinathead
frame or each frane clipped at fixed tinme intervals as the representative

frame or to ahéompidteald Yrépteaticeash/aeepeaghange pPoi MeppliRels ashpanme at
each detected point as the representative frane. The thunbnail i nmage

i nf t; i t : i td how [ty h th
rane SUrBer o e eyt o T ot LR Daeb 8 PO%0 et BP Mot on
ge

i vi the | t the . URL) of the thunbnail i .. Also, th
Char acCB P BB BOEVGh ThEts 100r1 abts SHeclmP gt ARG <13 ELAOERI <

char actéristie ekfr
posses gg by each scene, such as notions, colors, or shapes of objects
cont ai FRAnERRt kbR MHkigRkhEcspsfe bhRed BHtR kdangeseenpsation
information nmetadata 12 fromthe scene division unit3. The extracted

char act@ditst i< taimsiit 8 BeRrotR At e tfy areco ivtaasaedesas iapthomboail 9 as
t he characteristic description netadata 16 and are regi stered therein.

Al so, timegeext Thaforerst ides cgiipitignuadt t Girgity &sh Ve a0tlsi dypes efi tiseXhe
information, such as a title, an abstract, a keyword, a conment, and scene

i npor t 3kedesdebtgiatadabya thasseb it eheagiv ssene Hased aBehBeqs¢eRgsgection
informati on netadata 12 fromthe scene division unit 3. Here, the text

o be Setemat AP LS g yan ot RrSubA anaryers of "audthdr nreehec pehSEhan " | °
CaptiO@%n%?%kakgegfianormation that shows relations among the scenes,

and the 1ike. The text information givingunit 6 gives various types

of text information to each scene. The characteristic extraction

unit 7 extracts characteristics of each scene.

Also, the user input unit 8 receives input of designation
information from a wuser and outputs it 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
information metadata 13, scene structure information metadata 14,
text information metadata 15, and characteristic

description metadata 16 outputted from the scene division unit 3,

the thumbnail image generation unit 4, the scene description edit



the content. The text information is outputted to the netadata 13
description unit 9 and is registered therein as the text information
netadata 15. FIG 5 shows exanpl es of screen inages displayed by the
content reproduction/display unit and the user input unit 8 of the netadata
edi ting apparatus according to the first enbodinent. In FIG 5, a video
reproduction screen GL is an exanple of the screen i mage di splayed by the
content reproduction/display unit 2, with content to be edited being
reproduced/ di spl ayed on this video reproduction screen GL. Al though not

cl ear| yinshosn tie A&t SnfbickathBnt fitv Cagarft 8N Ondivh ¥hyirdee ckeprqduct i on
apparatus, a user interface is also provided which includes buttons and the

li ke fQixGommng Gﬁi'{:r‘?fpr}.oéjé{%&?ir\;el;.s"‘?H"e’méﬁgéﬁ‘éf' "desd A AL o' frame

advance", and ot her operations. Al so, below the video reproduction screen

Form MAPH SPEREsCorhEe Agar fabl: drar ol e it SRRt P 85 BRatrSscene

end position of the video displayed on the video reproduction screen Gl
througﬁ”iﬁ%? ?Béﬁémﬁp&?sFSHtGEEiéﬁaﬁ??ﬁF@ﬁﬁ%ﬁanﬁ?\ﬂﬂspgcﬁéﬁéﬁiﬁ@rﬂﬁé-video
di spl ayed on the video reproduction screen GlL. Al so, the user

si mul t aneousN§xfedioghtenetRdapasidiitdmicirraiduhbaarproengdeonthhéiseene
start position and the scene end position through the scene division

desi gnambad istemde no2r a Hes e wiiienb¢ heletskeuniibeal |wipldsi ttedrreacdest gnahed

t hrough the scene division designation screen &, the thunbnail inmage

gener atdbripity ih0apewahgs . a RIBITeNghbwd BBEENn & £ Ok 81 b1k ¥TRa Qe € iMiedeO
content at 14 the designated position. Al so, the thunbnail inage, whose

oSt e heanadespanaten, Wibahoboseene S i Al ge e e
diVig(ﬁﬁparatus according to the first embodiment.

A case where the news video having the construction shown in
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 content, storedj11a 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 watchihg
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
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information. Here, on this scene division information display screen G3, it
is also possible to display information showi ng the scene start position
and the scene end position in addition to the thunbnail imge, 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 showi ng the hierarchical structure possessed by the video content
whi l e wat ching the scene division information, such as the thunbnail inage,
di spl ayed on the scene division information display screen G3. Wen

per f or HOnEREASEBNEA OF ONP| diha ldtf1 SR oW S g2 £ BB P U 18t d toR iRl Rd n'. t h
whi ch, for instance, a new node is added to the tree and each scene that

shoul d be gr d i I r r ne
addition ¢natbge R 39EE St A8 B enal o e 20 8c R 2Bk o §TBe added
is selected on the, scene division informtion disp screen and .t he

ol oct 1 "ECe RBTFESORTED Thie Ot TSP dimarl: ALt Operd iIorere. |
is possible for the user to input text information for the sel ected scene
from t H&Gcénetlif i <3oh SeRiFdPRat I BRr B Shrayaiadds &3 eeneheteddw $heucture
generation designation/display screen (4 using the user input unit 15 8
provi deateas divgeiohnueit at@ifves ghei scende tagtt ppafibioat and the tskkenscene
via the text information giving unit 6. The netaata description unit 9

gener atesl pomEttddat @ ff idazhdeseniebed iippeal cactante Weid aiseecidineént,
description format by integrating the various types of netadata outputted

fromthegrene di vishonaihést B, sédige | humaginkst MIRgENeLALLAN WRkt 4, the
scene description edit unit 5 +the text information giving unit 6, and the

char actiersty ct] WUy . The specified netadata description format
may be gﬂutfﬁt c?ﬁae étnr Zit g{rem ne%lc%gfl“riat , although MPEG 7 standardi zed by 1SOis
used in this first enbodi

nt. The MPEG 7 stipylates format for |
describing tRB EEFELTARG St SHradt 6 SEEDE BPLEORDeRFoRNET AdHIdd%an XM
file format and a ) o
the user input unit 8, the scene description edit unit 5 performs
hierarchical editing of the scenes continuously clipped by the scene
division unit 3 based on the scene section information metadata
12 fromthe scenedivisionunit 3, and then outputs the scene structure
information metadata 14. Here, the scene hierarchical editing
refers to scene grouping, scene re-division, scene combining, or
scene deletion, for instance. The scene groupingrefers to grouping
of scenes that are related to each other wifh respect to specific
characteristics into a single group. For instance, as shown in FIG.
4, the "domestic news" scene, the "international news" scene, and
the "financial news" scene 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 combinihg refers to generation of a single scene by

combining multiple scenes with each other.

11



binary format. As descri bed above, the netadata editing apparatus 100 of
the first enbodinent is provided with the scene description edit unit 5 for
hi erarchically editing scenes and the characteristic extraction unit 7 for
extracting characteristics fromthe scenes, so that it becones possible to
generate metadata describing the hierarchical structure possessed by
content, such as video data, and characteristic anmounts of each scene. It
shoul d be noted here that the nmultinmedia content 10 inputted into the
content reproduction/display unit 2 is obtained froma content server (not

shown) exi-stiphg on A nehypsk, Jif om g, engtfstq_rrpege HBéﬁe(”%ttr%*&%‘Ngl u' d

the nmetadata editing apparatus 100 1 rom an accumul ation me

(not s as |nstance Ln_a n t he
netadapgﬂgﬁP%ﬁﬁgnl ?Sggfge a%%? LIS BEEER %%??rﬁpF%o%céﬁﬁhpgﬁéd in a
netadat server t shy existin an tmork in_a netadata

accunul® F%ﬁ“ﬁﬁ@gagﬁbﬁg%%ﬁ§%fppﬁrﬁﬁg ]a“bHPﬂ?ﬁbfaﬁﬁ%FapeglméPtln an
accurrul ati on nmedi um (not shown), such as a CD or a DVD, together with
content, for ThAss@aRe. SBetule iHomatsioremesdidagat 1 4askare MhaS  He
netadata editing apparatus 100 is provided with both of the scene

descri pleismriddig thaittiraantitded shanattee icst tloe exideact btentigien? rhasdbeen
descri bed. However, the present invention is not limted to this and it is

of coursse ap@@%ublteOEOtnéoga@elhaebyreméiaé@e@éhdégtgc@;pﬁa{@tééatl@%lw th only
one of the scene description edit unit 5 and the characteristic extraction

uni t 71n8%q@;nd4EnQodﬁéo@€-t ddudde § st o Gbnﬁﬁ]itﬁf&ré@ageéb%% %\éefy

scene is divided manual Ty. However, a neta ata edrting appardtus to

descr ! ed iy Mg Ront sibod TRl s 8 IS0 D A S o o

et adat,a %ghﬂ$ngcgggarag%§1acchg*ggene1sh81§§%§?h1erarch1callyedlted
into a "domestic news" scene, an "international news" scene, and
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 shown 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 outputs
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

12



enbodi mrent of the present invention will be described with reference to the
acconpanying drawings. FIG 6 is a bl ock diagram show ng a construction of
the netadata editing apparatus according to the 17 second enbodi nment of
the present invention. Referring to FIG 6, a netadata editing apparatus
100A includes a content reproduction/display unit 2, a scene division unit
3, a thunbnail inmage generation unit 4, a scene description edit unit 5, a
text information giving unit 6, a characteristic extraction unit 7, a user
input unit 8, a netadata description unit 9, and scene change detection

unit 3%f Mofee thilabnkefieieneg AhaBIA r 4 ARNGLES §CeRetRbALh POSId iQRo
information which is automatically detected. Next, how the netadata editing

appar atyss SG00r INQ Jrdnie S8A0NdRMOALIRNE GRET A &S M 14, 6. Ya5¢Lhed

with reference to e acconpanyi ng draw ngs. es'h

nmet adat a_ edi.ti ng aratus according to the secon nbodi nent of th

pr esentaacl n\%léﬁ(telgongg%%r ajt%se.r“ﬁciles cBist PGt irc?r?rglsgr?g:ﬁt V6t hgﬁ‘?af“ﬁanoﬁ hgoscene
change detection unit 39 and the scene division unit 3 operate in the sane
manner LM R F Y deldffoRiardhts R Ssedeabeiet prst &fdr @ fE@eatitons

uni que to the second enbodi nent will be described bel ow. The scene change
det ect itrchiaeteabedpronbtasctie yedeesentabivt fsenne chamyblimbnhapdiimageThi s
scene change detection is perforned based on a difference in pixel between
f r ames, iref @infd terenoe tiakatel 0B betiwferrnats o amewing €hé feyeincierrd N shiem nance
hi st ogram between the franmes, or the like, for instance. The scene division

unit 3 getelnEpefican RSEE it @ihePOSELIIN BRthA30608 ERE PR]IJ iQnchased 18
on each scene change point detected by the scene change detection unit
or information giving the location (such as the URL) of the thumbnail
image.

Also, the characteristic extraction unit 7 extracts visual
characteristic 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 information metadata 12 from the scene
divisionunit 3. Theextractedcharacteristicamounts areoutputted
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 information and captions contained in

the content. The text information is outputted to the metadata
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Herei nafter, processing by the scene change detection unit 39 and the scene
division unit 3 will be described in detail by taking, as an exanple, a
case where a news video is content that is a target of editing. A case
where a color histogramis used as characteristic amunts for the scene
change detection will be described as an exanple. The scene change
detection unit 39 calculates a color histogramfor each frane. As a col or
system HSV, RG, YCbCr, and the like are available, although an HSV col or
space is used in this exanple. This HSV col or space is conposed of three

el enentdesatimdidhuan(il) 9, 4sdt urat ireyi(SBered andetreahuea¢ V)thie Aext

hi st ogram of each elenent is calculated. Next, fromthe obtai ned histogram

a diff efrene@nd thi dH st detsveen frames is cal cul at ed based on Equation 1
gi ven below, for instance. Here, it is assuned that franes froma scene

tart f { f f ' .hel t ,
That i<, o Bar CORaIR Aoy acina ClaRss Brnr: et ER R

characteristic anmunts of the.scene, .a neans, value ( n). and a st andard
Govi at 1T ETT S ay GRS calT R TR G B kb en CnE s MRSER e anres
are obtajned based on Equation 2 given below bin Hbin S bin V sum = ~
IH (k)S9tHNg qaparabus agconding §o theyfiret-epodiggnt. v.In RIg S,
Equation 1 19 sum -: a sumof differences in histogram between a frane
and a f& amedga rerodyction BeaeensGagianpnbeénarple hef mhrhecrefereliomrt s of
the histogram Si (h) : a saturation histogram 'bin S the nunber of

el enentdisflayed biystibgramtdnt( kpproduealiae/Hispdgyamitbn Wi th kenusrer of
el enents of the histogramn 1 1 N1 nean = N- 1 ~sum, sd = N- 1 ~ (sum

- nean)tb beuadited bk ifRARep2olBaBs /Makpeaobatdie tdiikf €1 85 e Jrd dltiQ@r am

bet ween the franes
screen Gl. Although not clearly shown in FIG. 5, like in the case
of an ordinary video reproduction apparatus, a user interface is
also provided which includes buttons and the like for commanding
"reproduction"”, "stop", "rewind", "fast forward", "frame advance",
and other operations. Also, below the video reproduction screen
Gl, a scene division designation screen G2 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
videoreproductionscreenGlthroughthisscenedivisiondesignation
screenG2whilewatching the videodisplayedon the video reproduction
screen Gl. Also, the user simu;taneously 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
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sd: a standard deviation of the differences in histogrambetween the franes
Then, each frane, fromthe N+lth and the subsequent frames, that has an
inter-frane difference in histogramgreater than "nmeans+l, sd" is regarded
as a scene change point and is set as a new scene start position candidate.
In this manner, nultiple scene start position candi dates are obtained.
Next, there wll be considered a case where like in the case of a news

vi deo, an image having a deternmined pattern is inserted at sw tching
between news or the like. In nmany cases, in a news video, an inmage having a
det er mtRedd28ignpakbepBsigtieh.as an i mage conposed of an announcer, a
studi o set on the background, and a character description ( caption) , is
inserted at syid chinagebetyeem &%\é%e,fﬂsoég%%m‘t@rorfﬁggﬁo@e@l%as-%}?&té&mge
havi ng the predeterm ned pattern (hereinafter referred to as th tenpl ate
i mage" [ t t escy.i i hechar ristic amounts of..the_tenperate

i mage %gnggﬁsﬁggé%“gﬁaad&gﬁ%gﬁlﬁ%?ﬁﬁﬁé%gﬁgeécfﬁ%nc rd@tg}Fgﬁﬁge ndlnts of
the tenplate i(qage are the color histogramof the tenperate image,  the

ot | on pAEPBPRAL H 55 OR nit EREEA L1 28 AT DRS CHAEToSePPedCPRet REVAPSEMOf an
announcer_ at swi tching between news ) , or the like. Wien the tenperate

i mge ii8fpEgRSiened HRr&dvaRcdhisadireifagdl ebsies pontioaatbom déepkaghange
point is nmatched against the tenplate i mage, as shown in FIG 7. Then, if

t he si sclraent §31 het ebetadesenpbsshbgh, té hii swhne ichange tiennshbwinggtséer ed
as a scene start position. The simlarity may be judged based on

i nter-teane dthternpieesion rher theas®ewk fhRl gBeesibA £8P gbapheor the
i ke. Al so, when the characteristic anounts of the tenplate inmage are

regi st ehedrhAiadyaneg, sBacashariist F§gamgunts of each image corresponding
to a scene change pdéint are extracted and are matched agai nst the

OB e NPT o LA IR0 L 05y EL P e
generation designation/display screen G4. That 1is, the wuser
generates a tree showing the hierarchical structure possessed by
the video content while watching the scene division information,
such as the thumbnail image, displayed on the scene division
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 is 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 information display screen G3 and the selected scene is
added to the node by a drag-and-drop operation. Here, it is possible
for the user fo input text information for the selected scene from

the scenedivisioninformationdisplay screenG3or the tree structure

generation designation/display screen G4 using the user input unit
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as a scene start position. Then, information showi ng the scene start
position is outputted to the scene division unit 3. The scene division unit
3 determ nes a scene start position 21 and' a scene end position based on
the informati on showi ng the scene start position automatically detected by
the scene change detection unit 39. Note that the scene division unit 3 of
the second enbodinent is al so capable of determ ning the scene start
position and the scene end position based on designation fromthe user,
like in the first enbodi nent descri bed above. It is also possible for the

scene Chaies idriceels anuyd tidS it EetRat (8ashgSeRRet £RANGEr PN HPMHAI ned
in a scene with reference to each scene start position and each scene end

portiondesgrdhed, in ghe @ec}ga@ é&qﬁ%%drpkg@% ;E;t @data 12 outputted

fromthe scene divVvision uni t to the sce tection unit 39. The
scene descri i on |t uni t re-divides. or. inte tes the scenes

aut omati cal | y'§el"& gﬁtﬁydﬁﬁ§r§85ﬁ8ncHEﬁ§e9d8F ﬁsuﬁlpgﬁﬁqi£ﬂuf%%?the

scene section informati on netadata 12 fromthe scene division unit 3. Note
that tHeHSHTE b ERECEEehes desER| Bt SBRCédiedufescs igtdophdosmat &Y t hose
in the first enbodi nent described above. As described above, with the

met adat ¥ @I 1a thinapgr dens0u8 A st ofdhagadat 2 fval tgpddreg Emrbmdt e rstceriet
becomes possible to generate netadata describing the hierarchical structure
posses s&idv iyl @ontrarit 3,sthh dsunthidenl dataye arthecharnact ani st 4 £ @®wWHeh Of
"each scene, like in the first enbodi ment described above. In addition, the

scene cane gletactd o Wiite 39 kfeptextdedsos@at Dok givﬁ?&m F@,S%i eto
automatical ly detect each scene change point in content

Embodi MY L. bbiBe kPLE I CURRULERAL, IR afat agf ePLaduGt; %ﬁ IRRAAYS
description format may be a uniquely determined format, although
MPEG-7 standardized by ISO is used in this first embodiment. The
MPEG-7 stipulates 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 is 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 each scene.

Itshouhﬂbenotedherethatthenmltimediécontent10inputted
into the content reproduction/display unit 2 is obtained from a
content server (not shown) existing on a network, from a content

storage unit (not shown) in the metadata editing apparatus 100,
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wi |l be described which perfornms sunmary reproduction of inmages, searching,
and the |like using the netadata generated by the netadata editing apparatus
according to the first enbodi ment or the second enbodi nent descri bed above.
The netadata reproduction 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 diagram showi ng a construction of the netadata
reproducti on apparatus according to the third enbodi mrent of the present
invention. Referring to FIG 8, a netadata reproduction apparatus 200

i ncl udesr Erowt adastacanal ¥5isnunedid®, (reotstehsin)r eudhspbkay cmidr 20 Dva,
thunbnai |l inmage display unit 21, an user input unit 22, a search unit 23, a

sear ch figsul hs€hs@d ay YR ta 24 k@ RHANBEY ¢rRAthOMdMid SRtpft SHAMB YN
structure display unit 26, and a content reproduction unit 27. The netadata

el Yo Bt ARCRRII A Bl Yo 80 TELRL R PEISSELI BB vt (o

t humbnaj | of _each the characteristi ts_of each scene, and th
[ ke, THOSEPAERAr BXH bRyl P OEORR spihys TR SHBRE TR e @5 Bhtai ned

as a result of the netadata analysis, that is, the hierarchical structure
of 23 (Nqfe &WiEAt inThébehunphafftanag@l BiRY| gPRATATYEL digpl dys an

t hunbnai | image infornmation 30 obtained as a result of the netadata

anal ysiascunylat itdre mesknm ripott ghpwn22, sachsas & it sedVEh desieghati on

reproduction designation, and the |like. The search unit 23 perforns

sear chiwig-thasert et ,t o rsdarsfardesi gnati on (search condition 31) fromthe

user and the scene characteristic anmounts or text information 32 obtained

fromthe metadaba.iniiee %Q@é@@nib%ﬂilmten@i,sepkégeW?lietre%éilinégééé!ﬁa%dri%?i‘ﬂlgt 33
a

of the searching. The summary creation unit 25 perfornms creation o

sunmar mar I an; i gnat.i-0 S o A c i,tion
S R R L B I st S A 2
structqﬁg

3% of rized content. The cantent, oduction unit, 27
r epr odUcEsy i%%?%é? TR AGhT Bhe S haskd & %gﬁﬁhﬁ?§£?ﬁ%BF#ﬁ?ﬁbﬁe§§Fl?8ﬂtent
reproducti on designation 36, and content 37 to be reproduced.
However, the present invention is not limited to this and it is
of course possible to provide the metadata editing apparatus 100

with only one of the scene description edit unit 5 and the

characteristic extraction unit 7.

Second Embodiment

In the first embodiment described above, every scene is
dividéd manually. However, a metadata editing apparatus to be
described in this second embodiment is provided with a scene change
detection unit 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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Next, how the netadata reproduction apparatus according to the third

enbodi nent operates will be described with reference to the acconpanyi ng
drawi ngs. First, the netadata analysis unit 19 receives input of the

nmet adat a 28 describing the hierarchical scene structure possessed by the
content, information concerning the thunbnail of each scene, the
characteristic anounts of each scene, and the |ike, and perforns

anal ysis,of the netadata. In the third enbodinent, it is assuned that the
netadata 28 is netadata generated by the netadata description unit 9 of the
24 f igestoreimeadiadEnteror  dfherse gorats eertb ddhiveertti oslescr i bed above in a fornat
stipulated by MPEG 7. Consequently, the netadata is a text file witten in

XML or a bingeYekirh agancoted s, m h8eabhbakyitehgiippddatie1 oBAAdRUARE 1S
witten in XM., the netadata analysis unit 19 serves as an XM. parser that

per for 1B ARAILS) Sl A Mol jd e QY 18 rother, handhe i e eLadala, 26 s

encode ormat, t ta analysi's uni serves as’'a
decoder at . per.forns decodi ng of the tadata 28. The.structure display
in s 56 FBRBPDEL L) HREC ERr TR YR e hesrpe: deByT L Re Ha St Arial ysi s
unit 19 and displ.ays the hierarchical scene structure 29 of the content.
The scehe Stteidt dPdogMatA@ncghveRe PRLEI @plaafé“tﬁriari:tﬁrtlr%elcf GhTesdetRer
with the title of each scene, as shown in FIG 4. The thunbnail image

di spl ayunitt 21 & esmwdsiupuinidt &/he mefiddatef delseramdliypsi Gt tShe amst adat a
analysis unit 19 (thunbnail imge information 30 ) anddi splays a |ist of

t hunbnaideriaragesmad ddteecoidreninit The, se@teh tinitt r23 ereceiev esingeariCi 0
designation fromthe user via the user input unit 22 and searches for a

scene A NEGddhd e LNt i tidN Il ridt®n W USEls IS & &aanch
condition by giving a keyword, a sanple inmage, or the like via the user
i nput Lﬁggedgged:rhe search unit 23 searches for each scene matching the
search condition 31, such as the keyword or the characteristics

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 changedetection
unit 39 and the scene division unit 3 operate in the same manner
as in the first embodiment described above. Therefore, operations
unique 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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of the sanple imge, given by the user based on the scene characteristic
anounts described in the netadata or the text 25 i nformati on 32 giving
scene titles and the |ike. Wien the searching by the search unit 23 is
finished, the search result displayunit 24 receives input of the result 33
of the searching by the search unit 23 and perforns displaying of the
search result. As a nmethod for displaying the search result, the thunbnai

i mge of each scene matching the search condition is displayed, for

i nstance. Al so, the summary creation unit 25 creates a sumary of the

cont entorhased enesantmayge rEatn orladesitgrabyohhér ooehdechusere et eldtd omser
input unit 22. At this tinme, the user inputs information show ng the
reproduatitorsd.i me of summari zed content, user preferences, and the like
using the user input unit 22. When the content is a news video, for
instance, thgelgehakpRYL SpPéééQF,fH&ebié“&?é ngtdon aﬁ%&n& e fOhp; ¢

i nstance, he/she wshes to mainly watth sports news In the news Vi'dés or to
wat ch Q-mnute s ry..of .the news vid osg ori.ginal. length.is one
hour . %asl{t?m%ey Scctéea idz)/lr\{gL i 281 so ™ ﬁgavtgges ar‘?ec%% ry i %ﬁﬁa?)iyon 35
mat chi t.he summary cond&tion based on the scene reproduction tines
descri b it K& A8t §4APR1End 3t RRSEWECT R Driei s SR &P disviovgtemd $hafke
titles and the |ike. For instance, this sumuary information 35 is a

repr oduct iforFa5%at off cdid'%ontained in the summarized content and is a
list in which the location information, such as the URL, of the content is
witten togeBlresenhdre heodoarli positamns asedeaslchasattoni st ieaabuncene in
the content that the user wi shes to 26 reproduce. Also, the content

repr odutdr aredissipindy divinige? Besediifdresyiliar gt deenrt@Medasedrorxbhg1kocat i on
information of the content

The scene change detectionunit 39 calculates a color histogram
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 is composed of three elements called "hue (H)",
"saturation (S)}", and "value (V)". 'A.histogranléf each element is
calculated. Next, from the obtained histogram, a difference in
histogram between frames is 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 deviation (sd) of the differences in histogram
between the first N frames are obtained based on Equation 2 given

below.

bin_H

sum, = ;‘Hi(k)—HH(k)h lei(k)-si_,(k)h il\/i(k)—vi_,(k)l Equation 1
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contained in the summary information 35, and perforns

obt ai nnent / reproducti on/ di spl ay of eachsceneto be reproduced based on the
scene list contained in the summary information. In another form the
summary information hierarchically describes the scene structure of the
summari zed content. FIG 9 shows an exanple of a hierarchical scene
structure. FIG 9 (a) shows an exanple of a scene structure of original
content. Each scene is given inportance in a range of 0.0 to 1.0, with
"1.0" neaning the highest inportance and "0.0" neaning the | owest

i npor t amee: albemispditfdeeenice scah tulsaioed ahasetvesn heraser: preferenres, for
instance. If the user preferences are registered in advance and indicate

t hat hglghe wi shes to watch scenes of a soccer gane of a team A and, in
particular, to necessarily watch a result of the gane and goal scenes, each
scene i.s ,giy i 8 r J e nces,., Fol.lL.owi ng this,
when stmiat T St Rt B R A T Ps oy R B SRR R Rt B

i nportance. in Fl 9 (a) ,.there is generated su ri zed. content having the
scene 'r(E?:t' Ut gagpfg\ﬁ,ﬁgp%l 1[’5'}%'0@%%) k?”Nost‘etPﬁaRu od @ heMeRks fdt 585t a
showi ng the location information, such as the URL, of the content

cont ai AiLS§OgEETscene, the position information (the start position and the
end position) of the scene 27 in_the content, and the like. Information
concer Mirij)t he yedme stisictanee,3®iof Whelsumumbaeed foatenénts passbd to
the summary structure display unit 26, which then displays the scene

struct wietdgdam the tree formshow in FIG 9(b). Al so, when the user

sel ects at | east one scene that he/she wi shes to reproduce using the scene
structure displayed by the structure display unit 20 or the sunmmary
structure display unit 26 or using the scene thunbnails displayed by the
thunbnai |l inmage display unit 21 _or the search result display unit 24 via
the user inputl Ut 22, t elcoﬁi nt reproduction/display unit 27

r epr od UBEL/Uiap] Ay badf o epted'TeeME?®Bbnt ai ned in the FBRELAR. 2 A

descri bed above, "with the netadata reproduction apparatus 200 according to
the third enbodi nent, it becones paossible to reproduce only each scene that
the us&Pafi’sRed @ sndrditeusSiihghendifdessacssgdnebdtéqopemt éétWﬁ?adﬁba
editing apparatus according to the first enbodi rent or the second

enmbodi @Megescri bed above or to search for the scene desired by the user
using the characteristic anmounts described in the netadata. In

t het hi rsdenboditeedibrthdevhbehbnepr odue tdiohf eliesptesy iumihti s2 6 girampbevivded

wi thin the netadata reproduction apparatus 200. However, this content

repr odutid Gva@iespl ay unit may be provided in anther apparatus. For

i nstance, mani pul ati ons and di spl ayi ng concerni ng reproduction of the

nmet adat a, such as displaying of the scene structure and the thunbnai

i mges, maybe perfornedby a nobile 28 t el ephone, a portable information

term nal, OrTB?ﬁfLé%g?tfﬁgﬁ?éqﬁﬁﬁ§kﬁg ﬁﬂ?tﬂ‘éﬂé%ﬁk?%d%%@&ﬂé %ngrames,

reproduction

that has 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. Next, 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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content may be perforned by a termnal (PC, for instance) connected to the
nobi | e tel ephone, the portable information termnal, or the like via a
network. Fourth Enmbodinent In this fourth enbodi nent, a netadata delivery
server (netadata delivery apparatus), which delivers the netadata of
content to a client termnal, and a content delivery server, which scal ably
constructs the content with reference to the termnal capability of the
client terminal and delivers the constructed content to the client

terminal, will be described. A content delivery systemaccording to the
fourth erbadirend, of atsh%nprlﬁ@%@t cbﬂ%sgéaoafmla%&eé&fl bed widil reference

to the acconpanylng dr awi ngs. 0 is a block dlagran1shomﬁng a

const st LRBLALIhE.Sontani %'a'rg%%r;v AETASG B0 G Mo o

enbodi nen reseént 1nvention errlng to cont e

delivery seryver, 300 i ncl udes a netadata delivery server 400 varlous client
t erni na%/"s HE o B e %“@&ﬁt'eﬁPrdéPFg%Pﬁese%O%fgln réteaddege

delivery server 400 includes a netadata accunul ation unit 41, a netadata
anal ysila e Y® pxacetrmmnechpabierny (hagghpaf tan Fedsrred niq adatthe
re-generation unit 44, and 29 a netadata delivery unit 45. In the

met adat 'at exgelatig amiaga"mm'n mdtadabadesics ibdogniiatbdrahéenmiesidataanoyerter at ed
by the netadata editing apparatus of the first enbodi nent or the second

enbodi nentchéesenp Hedt ahiovsye fiorrdgisdtanae idhaiveiedat @oanahysasceNithed2
perforns anal ysis of netadata 49 describing the structure and

char act&Eaﬁsé@érpétf@ah%%tswtﬁ@rt@n ala reapabid bty dH@SH?BI» Y 3ido A3 udges
the term nal capabi l |ty of each client term nal based on Information 51

Concerq5pgth%m_%@% iﬁy QEOEE %HE@EE rlgggan QGQg tions
rubhiiebbRE= SRR A s

re-generati on U res ures conten accor ahce W

j udged term nal pablllt of the client termn nal, sed on_a result 50 of
the anatyei S&theﬁ %{%ao i PERGEREET B AR B9CgRR REWS)

restructured content. The net adata delivery unit 45 delivers netadata 53
re- gene?ht ¥ byl ¥he netadata re-generation unit 44 to the client terninals

481 to 48n.
When the temperate image is registered in advance, each image

corresponding to a scene change point ismatched against the template

image, as shown in FIG. 7. Then, if the similarity therebetween
ishigh, the scene change point is registeredas a scene start position.
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 start position. Then, information showingthe scene start
position is outputted to the scene division unit 3.

The scene division unit 3 determines a scene start position
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Note that the netadata accunul ation unit 41 nmay be provi ded outside the

net adata delivery server 400 of the fourth enbodinment. In this case, the
nmet adat a del i very server 400 receives input of the netadata 49 fromthe

met adata accumrul ation unit 41 via a network (not shown) or the like. On the
ot her hand, the content delivery server 500 includes a content accunul ation
unit 46 and a content delivery unit 47. In the content accumnul ation unit

46, there is accunul ated content 55. The content delivery unit 47 delivers
content 56 to 30 the client termnals 481 to 48n in accordance wth

cont entandel ist@ine ERAUSSS St Bdn Tadt B8 1ald SRt REWIRAl Shoki kg tHk thengase of
the nmetadata delivery server 400 descri bed above, the content accunul ation

unit 4 ' [ e [very server 500. Ln this
case, et TR R AR o TR BTy e KSR e Bt ot & 55
via a net, (not_ sho . Next,.how the content delivery system

accor diuﬁd\g? th Oft(?uaﬁ\q@ﬁ?ﬁ&ﬁ%‘fll%b%}% 8Ly 1 pridegecernpe fiRent
reference to the acconpanying drawi ngs. First, on the netadata delivery

ser ver 1500 1siodearakd eneifadatarasalipgi §hgnscene sépiér posasabysiandofthehe

met adata accunul ated in the netadata accunul ation unit 41. The netadata
anal ysissemei end2popertreddsed be darbgmanhen fason hhemesadat hilawalry she uni t
19 of the metadata reproduction apparatus 200 of the third enbodi nent

descri lfed sabewdoByheper beswiripethabaral.ysi s of the netadata, the netadata
anal ysis unit 42 obtains information concerning the structure and

char act er i st gs; ofathe sonsante fiGErLL 10U ERRIENGCHIUGLUT GyiAf gomat | on

outputted fromthe netadata anal ysis unit of the metadata very server

di f i o WM i, 1.1 d I I i
sccordinnd £t N LUl SEROALISI AL A s Lot eeeTmle Lol 0

content is djsplayed jin a tr form [Each node of the tree
Eo each gceXe start pogi ion and each scene end portion described

in the scene section information metadata 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 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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corresponds to one scene and is associated with various types of 31 scene
information. Here, the various types of scene information include a scene
title, an abstract, tinme information giving a scene start position and a
scene end position, a scene thunbnail, a representative franme, a thunbnai
shot, a representative shot, and scene characteristics such as visual
characterjstic anounts concerning colors, notions, and the |ike. Note that
in FIG 11, anmong the various types of scene information, only the scene
titles are showmn. Here, it is assuned that the client termnals are various
i nformati en househol d devices having different termnal capabilities. The
termnal capability refers to a communi cati on speed, a processing speed, an
i mage foried ddidqGgadhibe reproduced/ di spl ayed, an inage resol ution, a user
input function, and the like . For instance, it is assunmed that the client

t er mi nal 481Ibstﬁhpempp@'em%e% (P%ekgégtgaf%%%éﬁ&gf% RS ERCe

with respect 'to the communi cation spgeed

per f or ma user t. function. Also, i uned that the client
term nalt %8? eg%@ng%?mélc ﬁSﬁgoﬁﬂﬁ FH@?E%&F?\?E@‘&W%% VeI are
each a PDA or the like. Each of the client termnals 481 to 48n sends

i nf or met§ A RgHe PRANG S £4 ket thkhpers adaint eenthatedmy Ghe medmasitla ty
judgment unit 43 anal yzes the information 51 that was sent from each of the
client edrmimalappré8htus 48aoandnghbwst el itertmiemblo dpewhar oantdes afe donel
client termnal, determnes a deliverable imge format, a nmaxi num i nmage

r esol utémiipdiddent add engitbedfalddvee content, and the |ike, and outputs themto
the netadata re-generation unit 44. Wen the original content is video

content encoded naVREGtZ @egrbaﬁcelbhgg f>§§9wg|9@co£@{n NS4 anee iy
original content can be reproduced ﬁe client termn ? 481 as 1t 1Is
becaus%mmodlmentofthe;mesent1nventlonw1llbedescrlbedWlthreference
to the accompanying drawings. FIG. 8 is a block diagram showing
a construction of the metadata reproduction apparatus according
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, é 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 possessedby content,
information concerning the thumbnail of each scene, the
characteristic amounts 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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the client term nal 481 has sufficient performance as descri bed above.

Also, it is assuned that this client termnal 481 has a function with which
it is possible to performthe inmage sunmary reproduction and searching
described in the third enbodi ment described above . On the other hand, it
is assuned that the client term nal 482 is capable of reproducing only
short video shots encoded in MPEG 4 and the maxi num resol ution displ ayabl e
by the client termnal 482 is |low. The nmetadata re-generation unit 44
restructures the content in accordance with the term nal performance of

each ofthheoktéent taydRahsn 481 ithagd&n 4 foF NRd: DY (ﬁb@p%gyéntﬂﬁlnbnall

performance judgnent unit 43, re-generates the netadata describing the

struct ygg anB h&Rt8n %90 EB‘Ealﬁéhré'gtau%Sg\#gP@feE g n?é.{:dacfz#éamé%%lgzg%s

nmetadata 52 to t eneta at adel'rveryuni t4 I'nstance

ori gi nal net a P delivere ient termnal 4 i S, SO that
the restruct ﬂr‘%ﬁgt ot “thé ot eHPl£2‘E%1o? YRS GPREGS s(ﬁ?’icﬁbgﬁﬁ@PaﬁéﬁH' t he
client term nal 482 has only the function of reproducing short video shots
and i s GERE&SA e Y 4 ?%Jp%ﬂ%%gaééetrfsﬁ stkfe, T eRarchpaites’ paetfarmag of
the content is perfornmed for the client term nal 482 using short video
shot s Geanghdiamasscemes thes seapic, de2 ighews oan (eramphe cohdatdont 8at
structure after the restructuring by the netadata re-generation unit of the
cont entf reted i lvenye s psiderhascendchgrhatebe st ooy venizash Pent i nAsreahewWani n
FIG 12, each inportant scene, out of scenes of the news video, is

ext ractedoatd ihbe €oBhente i HRBIACt Yhedssoras s el 4de 1) §J¥1ntit3924
representative shot or representative frame of each extracted scene. Al so

the cli t n se t ribed.in the
above T bed rent” 99%5%;f?ltea%%%?chﬁégva??%éﬁ%ff@e-’%%%‘eion Bt
i nfor i 0 ata e_scene characterlstlc anounts are_ not

requi ;r%d:) }(5; tgo%lpn% lrgre sear%hlsﬁﬂmafﬁer]%?%?% Ofhe Wit eyt greation

re- generatlon un|t44re eratesnetadata describing only the structure of

r est r uéSFeR s deRes! s Hbcﬁ€§FHP@nQQﬁﬂ&F&€Pl§ﬁ o%rPWetP@pP§§éhtth@e
shots or representative franmes of the scenes, and sends the netadata to the
met adatSATHEINY eF S WHi 4r 4501 TRbakt 48ata el dieplayni B 4% riwitinrer $38 of

t hemet adata 53 generated by the netadata re-generation unit 44 to the

cli ent spamainigesl 48donbe98n. Eadheof ¢drtedi entepepniunalsnd8iutic 4897

anal yzes the netadata 53 delivered by the netadata delivery unit 45 and

obt ai ng epren cels/ddtswile visntaemabheenof b sed cantemmarhen ra rges oaf 3gach of
the client termnals 481 to 48n selects a scene that he/she wi shes to

r epr odue@t dnfter &b &dic € BSEB3L gh & BNSABES PREESH OO B UIHL Lo reauEgg. .
sel ected scene to the content delivery unit 47 of the conten elivery

server 500. @By EGCﬁéN'ﬂgaﬁﬁﬁxﬁﬁgﬂ%ongéﬁ %gﬁo%f%§g%E5?ﬂifr8Eb? ggggﬁ?the

client termnals 481 to 48n ivery-uni 0 ent

o vt RS, SR B % A S P AL A SRPL S O St

accunulatlon uni

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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of the client termnals 481 to 48n. In the case of the client term nal 48,
the content delivery unit 47 sends a scene start position and a scene end
position and delivers a corresponding scene of the original content. On the
ot her hand, in the case of the client term nal 482, the content delivery
unit 47 sends the location information (such as the URL) of a scene
representative shot. Note that when the representative shot is not

repr oduci bl e/ di spl ayabl e by the client term nal 482 because of its inmage
format, image resolution, image file size, or the like, the content

del i very rdii dmidtya 5106 PR e & QdiSd kinBd S i BRI REASSIHH aBUGH i@Sa FerfBt
conversion, resolution conversion, and reduction in file size through
conten Li.zat.i,o nd sends nt | en redsnal 482,
he dossibod ity By PR Y he reriamra HEN Vo MuArk 05 & TehS Fouetn
enbodi nent, it .be s _possi.ble ta.re-generate.netadata_in _accordance with
t he caﬁgﬁﬁﬁﬁpylgfagggﬁrb %ﬁ@agpigﬁ%etgPﬁPﬁ&FleS%gFohigﬁrgn °t8%Gel i ver
the re-generated netadata to each of the client termnals 481 to_48n. It
shoul d be noflédtemetafatsa #orie WIHL CeRel Hettiatd udEtPeaFas8rgdysa60 and
the content delivery server 500 are shown as separated 35 appar at uses,
but thengriedénseirfresnasoani EMharatsed tdtht wamiarns Poa livesitsawde ant KEL
content delivery server may be provided in the netadata delivery server or
t he netfddat.a deldiwebyhserheard, may tiee pedudded 26 ishencmdddinh ded bieayy
server. In addition, needless to say, the netadata delivery server and the
cont ente @]V, e Ve SEENQE L HBY aRGsRERderb EBriBE a5 e SSd&Ethat Petfbsmease,

it becones possible for the termnal capability judgnment unit 43 to easily

inform i Ver i tbe47 of the capability of each of the client
ORI T, 1 g

term na 0 48n, makes it possible to restructure the content

t hrough for copversion or the like i,n accordance with the ca ility of

the client ?gbﬁiﬁgFu ﬁﬁr?o %ﬁﬁ%%XHUQ€i3ZﬁegFFS&FSFeﬁn%%%t%ﬁnatﬁ?%%gc ng t he

client termnals 481 to 48n. Also, the fourth epbodinent has been descri bed
by assufih@raatsih RhethRtBRiaa 3 b2 ctmdl 48+ 9nudhFt 14130ehe1rBr a45t dhe

gener at ed
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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by the netadata editing apparatus of the first enbodi nent or the second
enbodi nent described above is accumul ated. However, the present invention
is not limted to this and, needless to say, netadata generated by an
apparatus other than the netadata editing apparatus of the first enbodi nent
or the second enbodi ment descri bed above may be accunmul ated in the netadata
accurmul ation unit 41. Fifth Enbodinent In this fifth enbodi nent, another
exanpl e of the netadata delivery server described in the above fourth
enbodi nent will be 36 described. The netadata delivery server of the

above figuadinantadiendi peld ydeid e immtadaind rereg@nedati on based ont he
termnal infornation sent fromeach client termnal . In the fifth

embodi nent, RQUeUSTe séQrQﬁE’ﬁ‘% g&%ﬂ@ééa%ﬂ%ﬁzﬂ 24 gl yfipff‘igrferdn LRE swehadat a

re-generation, the netadata ivery server (netadata deliVery apparatus)

is provided w,th nmet a anal ysi s/re- ration i t perfor.nsthe
ot adatas Hek tahse e VRN C B g Ea T ab BB a R i of FRS AR S e i s
hint information for the neaﬁgata re-generation. The netadata delivery
server REEHLIPRYLED U £r1d éﬁﬁéﬁFﬁ%n@l%@l?%én%ﬁﬁ%éﬁﬁ FIRETR EEFIWTT  be
described with reference to the acconpanying drawings. FIG 13 is a bl ock
di agr asskowelgod €onsdisiel 2 vindftheheempichdacaudsl i Ve ythysrreriladowadi ng to
the fifth enbodi ment of the present invention. Referring to FIG 13, a

nmet adatef dedcesygener wart chG0d ithed ugkesrch heoid f Dsmret sodisplayed, for

anal ysi suni t 61 , ret adat a anal ysi s/fe-generation unit 63, and a netadata

del i verpndbddcd5. The hint information analysis unit 61 anal yzes netadata
optim zation hint information 60 and outputs a result of the analysis . The

metadata anahyges/ LRe0SRRRALY Al AN oD BANALYZ 83 HBLATAl Ayfits PSA IchicNg the

structure and characteristics of content based on anal yze
?EEi m anérltx gh@' sécﬁ‘foorg @rﬁxfé’\:f ZC%%i%nc%(gitgjn%r{i%% %%%(%nertrHen sréert %q%t a
generat1 onsuch asi nf ornat1'on Concerni ng

the user input unit 22. At this time, the user inputs information
showing the reproduction time of summarized content, user
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 conditionbasedon 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 position and end

position of each scene in the content that the user wishes to
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t he performances of the client termnals or user preferences, and 37

out puts restructured netadata 64. Then, the netadata delivery unit 45
delivers nmetadata 53 to the client termnals. In the netadata accumnul ati on
unit 41 ( see FIG. 10 ) , the netadata 49 describing the structure and
characteristics of the content and the netadata optim zation hint
information. 60 that is hint information for the re-generation of the

met adata 49 are accunul ated. Here, the nmetadata optimn zation hint
information 60 for the re-generation of the nmetadata 49 is information
descri idpgddied.ypes of information contained in the netadata 49, the
anount of the contained information, and the outline and conplexity of the

met adat a 49. xNext, hew aggg SeLi v . rgin - fifth
enbodi ment oper af es vwlégﬁkgﬁﬁscr %%d m%tﬁ%?%?ﬁ%e ceaﬁgetgz %g%%%gggﬁing
drawi ngs._ The net.adata optim zation hint. inf.ormation 60 wll be described
in detaidt B R ac %’sasg d eoxna?%\eefloé: acnc $8' of VI gé l@&to\gntt a\?ioﬁlgefllrfe
structure shown in FIG 14. Avideo content (Root) (Soccer gane progran) is
br oadl Y WEAIES i ntb t\Mlesce?l‘é%m?rs%enénfoﬁﬁ‘ét$88ne23)5'cor ?’égpoﬁ’@irrf@rf“é t he
first half and the second half, and the first half scene is further divided
into mﬂhﬁ%ﬂﬂ&%ﬂﬁﬁﬁﬁPHQ§ﬁﬁﬁﬂOnﬁdﬁﬁﬁﬁﬁyOQ?aChSFeaﬁﬁﬂbeﬁ?p€§d@ﬁeé§a@@@
scenes and corner kick scenes). In FIG 14, the tenporal hierarchical

st ruct wrethrmgendd istenestasneddic shedsuriawy antfoerastiobuct ufe.and®herThe
nmet adata 49 corresponding to the video content describes the tenporal

hi er ar cfirGg| tHle’ eeinae yOfi nfBeme@AbANhi ek AAEhL Sall Pid P tH alepRs
anong the scenes, and the start tines and | engths of the scenes.

Thenet adaha48 Also RS Wldes: A0 ddidmtion (such

FIG. 9 shows an example of a hierarchical scene structure.
FIG. 9(a) shows an example of a scene structure of original content.
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 1s 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 of 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 metadata 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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as atitle, abstract, category, and explanatory notes) , inportance, and
the Ii ke of each scene as well as the characteristics ( for instance, a

col or histogram or notion conplexity) possessed by the scene in accordance
with the hierarchical Ievel of the scene. Note that in this fifth
enbodinent, it is assunmed that MPEG 7 standardized by 1SOis used as a

met adata 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 tine information (scene start

poi nt ai. fledgtdntenttiane, the blkéi ndnfmwettdgor Coraredniime [Hhee.sddatee t hat
there is a case where the information described in each video segnent is

changeds i ru@nens dehcer Wil dultendv £ & cduradint eMelpfsddia o/ itdRo SeEmRt - In
t he exanple shown in FIG 15, inportance is described .in each video

segnents @ty d@yed d%s%ﬂ%yl-ﬁﬂﬂ: 3, Wﬁti@‘ﬁﬁgﬁeﬂ%iiéﬁﬂ)ﬂwsag%u% eGP, I each

vi deo segnent at Level "4. Also, the characteristic s concerning

col ors dirgogﬂé)n@r@é ef?dﬁfgc?r 'eoqA,erg lorPI I&_n 9e@)cr:?h vi deo segnent at Level 4. It

iS possible to express nporal ‘hierarchi‘cal relations anong the scenes
by recursively describing the video segnents . In the description exanple
shown in FIGﬁngf Wﬁ?ﬁ 5getPﬁ§rdF9'§F g"a§91ea%%§%Q¢FﬁQQﬂﬁ Hedy &g/she
described a state where one video segnment isconposed

of mul t i BV TR ehpRRPdeenpBs dnpy thpvEdede FHETNPEGKE, dispilayalsbypddsi bl e
to describe the spatial hierarchical structure possessed by the content in
a |like stunneture rdispsacaselt iTGteaccod durendnty nec miotweondi sghas6r ivpliiton, a
"space division" description is used to express a state where one segnent

is consed ofimg thpl Scepgnaningorsatd alilsy 1diyeidded. tHBe:HBiRdalA inage
optim zation hint information 60 for the re-generation of the nmetadata 49

descr i bessiihey trpes 2and contesls-of JaaNmRlisn J(deagki phors) Gantained in

the netadata 49. Accordingly, in the case of e metadata shown in ( 15,
(e, ToLefshe SBLLEN 2351 onHLT chAaRgn Lo, BR.60L Y I BdECLpBLo o I
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 scene desiredby theuserusing 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 displaying of the

scene structure and the thumbnail images, maybe performedby amobile
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by the content, descriptors expressing the color histogramand the notion

conplexity, and descriptors expressing the title, abstract, category, and

i nportance. Also, in order to express description contents and conplexity,

the depth of each video segnment in the hierarchical structure is expressed

with up to four levels (Level 1 to Level 4) . Further, the inportance

assunes one of five discrete values ( { 0. 0, 0. 25, 0. 5, 0. 75, 1. O

} ) . As inportance with respect to viewpoints, there are described

i nportance fromthe viewpoint of "Team A" and i nportance fromthe vi ewpoi nt

of "Tea@1BphoMNeS0, at breabsedasaidhrd itdie Pisnaschi C\%_ %tiﬂg%,at 2y ch
iC

the inportance is described (video segnent |evel at t he

i t | S i 1 ~Fl | e.of f fo.

| hoet SHGCs St £hd KISk alufiy, S I AR Y BURLEL &) ot 26 B amesifon

hi nt iqigﬁﬁption 0 sho%n in FIG 16 cont?i s nmetadata file infornatipn and
met adat R eSSt Fad i ReEFeRBRE B ol RERLBA heT 2dit 2159 Je CPRR6EREEI on

describes information for predicting resources required to process the
met adat™®, L8GIMPRS! ¢ e Lipnbomne skke regiak kel ind camatignat ermiat Yz o1t hbe

met adat a and the processingsystem (S/W required to analyze thenetadata.

| nor e ldédeaiviia feomeitmstrance, the netadata file information describes the
| ocation 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

t he metreatd) EmoRRd@ntappearing el enment nunber show ng the nunber of
el enents contained (appearing) in the netadata . Note that when the

s i S e S RS

format of the neta e_correspbn I
Synt ax TGt APRRLEAN des Pl BBSI AL T bE ot H T aHeCH I BROCEPENSs ton
schema fi.le, for instance. ,
client terminal, 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 includes
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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The metadata construction elenment information is information describing the
type and contents of each descriptor constituting the netadata. In nore
detail, the netadata construction el ement 41 i nformation contains the
nane of each descriptor contained in the nmetadata, the appearing frequency
(nunber of appearing tines) of the descriptor in the netadata, and a
description (conpl eteness of description) show ng whether or not the
descriptor contains every descriptorthathasthe possibility

of bei ngsyntaxi cally contained. In addition, when the descriptor is

recur savekyadeser dbéidlyerhieunetadata construction el ement information al so
contains the tenporal or spatial hierarchical property (maxinmum val ue of
the depth) possassekdaddthe desetilpttdon bhithaigaspeot ibHeagetadabted
description shown in FIG 15, for instance, "video segment” is the

d dyapd h
escr | Ehﬁex\rlxéﬁg%ﬁhv?é}{egﬁﬁ‘éﬁ' Bedi Al mQéﬁthﬁl Ca?EgH%t ﬁfa%éﬁt'ﬁé us e %é Up

to four maxi mum hi erarc ossessed by t

vi deo_se 8sSgli ptor .hecones f ) desc tor
contalﬁéaggegmgggépfptor I i ST d%sé? %%ﬁp t %f?ﬁfh %rﬁ?ﬁY@ﬂléﬂPalso
describes _the appearin osi tion hlerarchlcal | evel ) at which the
cont ai hEd 38§8r|ptgpe gb gdatggp %%ﬁﬁ&ﬁceuannﬁ%%téﬁ%@brp§ aaﬁééﬁ?iﬁtor
contained in the "video segnent” descriptor and, when the "inportance" is
contalﬁédmeﬁ&ﬂ@?&n%ﬁuﬁ%ﬁﬁﬁﬁhﬁn%uthﬁ)%Q¥Q§%QﬁeBan@h@ha¥%0t¢§lﬁb%céoﬁfalned
in the video segnent at Level 4, the appearing position of the "inportance"
beconesonpend .Ledle Xernmirtadli scapaipelity hgudppenti ngiposidt i pdgess spkeei fi ed
using the hierarchical |evel. However, when an ID is assigned to each

"vi deotsegiBal" cepAbAL Nt RToE heach MpoIdrancR rrdmdlN®aseidden segpeRbtibhsel f,
it is also possible 42 to describe the appearing position as an ID |ist.

Al so, '5@a15{5ﬁc8§§§n&ftkfb deBebiRi ey HAWHDCR 1 YAk e rd it N NrhlcnhQETRLEQN

addi tion
re—~generation unit 44 restructures the content in accordance with
the judged terminal capability of the client terminal 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 like.

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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describes the type of the descriptor and the range of values that the
descriptor is assunmable to have. When the inportance is expressed using the
five discrete values ({0.0, 0.25, 0.5, 0.75, 1.0}} with respect to each of
t he viewpoi nts of "Team A" and "Team B", for instance, the assumabl e val ues
of the "inportance" becone a list of {0.0, 0.25, 0.5, 0.75, 1.0} having.a
floating-point form The above description is repeated for each descriptor
that is a construction elenent of the nmetadata. FIG 17 shows an exanpl e of
the netadata optim zation hint information described in accordance with the
format tdhown iientFt&mifalbt4gaanobessaanatbatdihes eiamptsnoént he INBiadat a
optim zation hint information 60 shown in FIG 17 contains the netadata

file i nfaqmdi onsangedhe i@t @oadae consifiietd on el enent information for
descriptors such as the "video segnent” descriptor and the "title"

descri ptor. s t f I ] Lesgeneration o adat,a usi ng
t he net adat aﬁg)p%ei }ﬁ?zta I g‘%g%io(rﬁ tﬁ%f%er 1 air%%nd%bg\\ﬁ}:y sﬁévﬁés%pgeﬁj%&%%?ds
referenge to FI.G 13. The hint information analysis unit 61 perforns

anal ysi ¥ Vfe 1 HE et FubR A" ARTHILLA TP Hithtt i4f Siahticor By igest quied den t he
specified format. The netadata anal ysis/re-generation unit 63 perforns

anal ysi@‘%ﬁoﬂﬁénﬁéi%]dla‘f%rmgeﬁﬁ’ﬁﬁéqfﬁe anailizedaget ddet aonBent alstliiviezat i on

hi nti nf or mat i on62out putt edf ront hehi nti nformati on analysis unit 61, and

out put ssetee metl@datacbdes etmganedt e basederondehe £Hndid home Go cloneeytni ng
the nmetadata re-generation. FIG 18 shows an exanple of a nethod with which
t he netstaadrs) anal ysi s/re-generation unit 63 anal yzes the netadata using the
anal yzed nmetadata optim zation hintinformation62. Inthisexanple, it is

assumed t hat nghy N&Q%é@gﬁggﬁt@@f%ﬂ E%/gggﬁyaé@d’f&%. %%g%ﬁ@%%rc&fh 0.5

or higher is extracted fromthe original” netadata 49, an adata conposed

of onl yenﬁa&%ﬁﬁ:éﬂtpt bpRGRACEN NG fhe gxiragied video seament IS, iy
re- gener at ed.
accompanying drawings.

First, on the metadata delivery server 400 side, the metadata
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 above. 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
then@tadataanalysisunitofthen@tadatadeliveryserveraccording
to the fourth embodiment, with the illustrated example relating
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
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First, the netadata anal ysis/re-generation unit 63 specifies netadata
necessary for re-generation based on the condition 65 fornetadata
re-generation (step S1) . In this exanple, only video segnent characterized
by having inportance of 0.5 or higher is extracted, so that "inportance"
and "video segnent" are descriptors necessary for the re-generation. Next,
the anal yzed netadata optim zation hint information 62 judges whet her or
not the descriptors specified in step S1 are contained in the netadata 49
(step S2) (the follow ng description will be nade by taking a case of the
"i npor s’ iadocmation . asHane extlig @riowvhdivndse ofi spencanoddraesdionpt or
is contained in the netadata, analysis of the netadata is perforned (step
3) . Oindimdet hescdrand,itweenan b stiraedr, t iee"i rfeseratitonr gii #119ta eerkai ned,

t he netadata 44 anal ysis processing is ended (step $S4). Al so,

whent heanalty 2k et @daing 0pt sFeaal it Hddi v, Mt | 98 K2 %H’éﬁbﬁhﬁ,t?at' the
appearing position of the "inportance" descriptor is up to Level 3 of the
hi er ar ghj UG t i e e.a i i deo ghent s
up o COERog A Erafl LSS H Bt O LT PR EE B Ba D8 2 RBES

Wi t hout_ perforiin he.apnalysis for Level 4 and.the foll.ow ng hierarchical
Ievelsiéé%% §g%rgC%Fr§ﬁgﬁFélﬁ§?%téﬁ hg?gu?ﬂaFQQFQﬁRﬁﬁlW%“gePWBPHFFhe
anal ysi s of another piece of netadata 49 if necessary, the operations in
step SFORETHES GOlGFSngTetdpEsar enflepat ke Al I teutdnt H@ FECadata
optim zation hint information 62 specifies that the nunber of appearing

ti mes @mangethemporiciresyprdsser isseme isfetmanton henliynthetwrendeianakysi s
of 20 "inportance" descriptors is finished (step S5), the analysis of the
net adateard shenaded (step S6). After the nmetadata anal ysis processing is
ended in step S4 or step S6, in order to performthe analysis of another

Eit Z‘;E of netgdakp it necessamyd thetopreatioBsti BesheRabs aprd thHeibgkl owi ng
information household devices having different terminal
capabilities. The terminal capability refers to a communication
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 fhe 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 terminals 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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are repeated. FIG 19 shows anot her exanple of the method for analyzing the
net adata using the anal yzed netadata optim zation hint information 62. In
this exanple, it is assunmed that netadata is re-generated by extracting
only videosegnent contai ningthe"title" descriptor. The judgenent whether or
not the nmetadata contains the 45 "title" descriptor is perforned in the
sanme manner as in the exanple shown in FIG 18. Wen the netadata contains
the "title" descriptor, the netadata anal ysis/re-generation unit 63 judges
whet her or not a video segnent matches an appearing position ID described
in the ardeadaha fopte nbnathan dridit hé nfikeyedndoubputstterySthe Weainddie vi deo
segnent does not match the I D, the video segnent does not contain the

"title"ralaghid Ritolon 8@ ithal . t hehanahwshsi 9ind DeARSGIH R 00q05 dtent deo
segnent is skipped (step S16). On the othgrnhand, when the video g%gﬁ%nt

matcheseﬁé@déd%nM?Eetﬁ%aéxgaesggggiaﬂ A 1 d e,"f&egﬁ%ggégg;ﬁégt%ral%ﬁ' s of

the description of this vi nment 1's perforne T he

anal ysis of every .video segnent ching the appeari position IDis

1 ni ShePip el e FRBro R0 RyRBRC LR AT e hd Ok REIeh | 8ssAusCor
remains in the netadata, so that the anal ysis processing is ended (step
s18). ¥ nbETdtietr hed&l thast Su brafant derdhararan deh e s spnyiid et

anot her piece of nmetadata if necessary, the operations in step S11 and the
f ol | owidpet epdlsoe rifpdast @édsulesh, thate thetsaddtiand4 tregstimadt Wedd hasi g t he
descriptor extracted through the anal ysis processing described above is

out put tadhciThen netadattal ateliitvery poddibife del iperforimhe Hesinaged Wiethargt adat a

64 to the client terminals. It should be noted here that although not

shown, edg@dddb-ion and searching described in the third embodiment
described above. On the other hand, it is assumed that the client
terminal 482 is capable of reproducing only short video shots encoded
in MPEG-4 and the maximum resolution displayable 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 to 48n informed by the terminal performance judgment
unit 43, re-generates the metadata 52 describing the structure and
contents of the restructured content, and outputs the metadata 52
tothemetadatadeliveryunit 45. Forinstance, theoriginalmetadata
is delivered to the client terminal 481 as it is, so that the
restructuring of the content is not performed. 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 netadata re-generation, the |ocation of the netadata file, the size of
the netadata file, the nunber of elenents appearing in the netadata, and
the information concerning the nmetadata construction elenments are al so
changed. Accordingly, nmetadata optim zation hint information corresponding
to the netadata after the re-generation nmay be re-generated. It has
conventionally been required to anal yze every descriptor contained in

net adata for netadata re-generation. In the fifth enbodi nent, however, the
descriptor analysis of the netadata 49 is perfornmed in the manner descri bed
above using tFHE.méRaddtoavsoptn mixzathlen dfi it darftanmmtd toruBQi e seridy nghd he

| ist of each descriptor contained in the netadata 49, the appearing

posi ti orestrideutase bpttie hdeadudere ofendpeardntiditess apd dhgdike. As
aresult, it becones possible to omt the analysis of the netadata 49

sl dorsvdigy RIAdH & dR00nef A e Abdeenl BRLBAMYALS. Ofs el 1n

descriptor not” matching the re-generation conditiron Is omtted uslng

posst bl 228 b Th R TR T et TEL SEOTRR of cdte o G

possi bl 0 Tédute 't he ‘processi r and

the menpry ysage amount) required to performthe netadata anal ysis and
re- gen&%tQ"gr{a%%éT%nan%}&%i%ﬁeq% ShEeeFLFPRLBRBE AT et t@ebREl Bdel cabave,

t here has been described the nmetadata delivery server that reduces the
pr ocessthR) mEpresesdiatisfuishedl oo rurfesen tdel vetfadatacined gis sk tarat ted
re-generation using the metadata optim zation hint information for the
met adateceme gerfersat,i othe |aliéns sexhhnehbadmeEdks howevrere ahetsdatch
search server (netadata search apparatus) w |l be described which reduces

the professtith csdcraspd rad diee RASdRs RHEEAdaishb Seaimh NG U9 48 g
nmet adata optim zation hint information. The netadata search server

accor di e @y ik it%'%seai?ogézéﬂ?@tirpfoﬁn&?cigfr?%%tthienﬁgggﬁgga\,m e R8ene
described with refefence to the
characteristicamountsarenotrequiredtobeincludedforsearching.
Therefore, themetadata re-generationunit 44 re~generates metadata
describingonlythestructureofrestructuredscenesandtheposition
information of the representative shots or representative frames
of the scenes, and sends the metadata to the metadata delivery unit
45,
Themetadatadeliveryunit 45deliversthemetadata 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
53 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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acconpanying drawings. FIG 20 is a block diagram showi ng a construction of
the netadata search server according to the sixth enbodi nent 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 same as that in the
fifth enbodi ment descri bed above and therefore the description thereof is
omtted in this enbodi ment. The netadata analysis unit 71 perforns anal ysis
of an enornous anount of netadata 49 describing the structure and

char actlelistirgs sefrveantc@dt. with efficiency and with a | ess processi ng cost
usi ng anal yzed netadata optim zation hint information 62 and a search

condi ti on 70gn The: SBAM thRi bcdBe SR3H Chies fiarrccantesh rabahiseh Wretgear ch
condition using a result 72 of the analysis of the netadata. Next, how the

met adat.q ‘%‘ﬁgr \(,E\jgtrﬁ&?‘\é?% ggeordi h‘f@rﬁﬁ O A D& S Pl ‘E?edlriaﬁ‘vﬁ%g{n I”gf’g?r ghes wll

i
be describe eference to e acconpanyl ng Is a

fl owchart ,show,ng. how t he net a,analysis unit of.the t ada earch
Cervor CRucand: HE DB ket G Tk R Sh AR E Rl e bt e G B Rl s
unit 71 perforns analysis of at |east one piece of netadata using the
netadaF&eoﬁPPﬁ??Et?BﬁuﬁPﬁ?tFﬂFd??&ﬁi@ﬁ182€0??ééﬁ§ﬁﬂiFEE(RQRi%ﬂﬁz¥9a?é?hkbrein
t hi sexanpl e, the analysis of the netadata is extraction of each

char actdrile £éigesdreigptined néBksod8n f odnithe case offitiyp ¢k bemt herménadat a.

When a video segnment having specific color characteristic amunts is given
as t he 48dar theconlf ¢m o rdelnidreaac iniitdé® segiert shavkengt ahanactidriicst aag cl ose
to those of the given video segnment will be searched for, for instance, it

i's requig@schd &n@ybEatt oBeIH ¥é OpRe 58 FBREBAYLAM i A g&dcdle SNERAGEEHEBRILC
description. In the nmetadata exanple shown in FIG 15, a color

char actgp st déﬁod’ﬂsegbitﬁ@r(héﬁ@,l qh @étc%%reag%)tﬂécwgﬁéhée%r@m Yiggeo

segnment at Level 4, at a description concerning eac eo segnent at

Level 5" TBPRRAE L TRE A AEOR B0 P, MO T MR oGR

(step gzsl)theH%fR%’) toi%e asesagecnhe Croenpdz.ietsieon ar]éa:L)(febeshCo at.r a?ﬂ%%léi %E’lla% vavgglrjlntt e
rep;:esentative shot is not reproducible/displayable by the client
terminal 482 because of its ‘image format, image resolution, image
file size, or the like, the content delivery unit 47 performs various
kinds of processing, such as format conversion, resolution
conversion, andreductionin 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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described in a format defined in MPEG 7 . Alternatively, the search
condition nmay be an inmage, a keyword, or the |like. Wen the characteristic
anounts (col or arrangenent information, for 49 i nstance) described in the
format defined in the MPEG 7 is given as the search condition, each
correspondi ng descriptor (color arrangenent information) becones a
descriptor that is valid for the searching. Al so, when a keyword is given
as the search condition, each descriptor in a text form(such as a title,
an abstract, or explanatory notes) becones the descriptor that is valid for
t he seapphRimaguddext bubythebersieng 1ovéhe srtiadada laptiitddz abi i hi NtFor
information 62, it is judged whether the sel ected descriptor is contained
in the imRitaddied ¥ CohernB21ivaepether @8sasé prekifiel ithens aarekiang i s
not contained in the netadata 49, the anal ysis processing of the netadata

49 is éy%? i f; I.pl.e 9is
perforE%%§$$ﬁ§é§§§§§éiFﬁggj%ﬂglot é¥§%§ﬁ:}V%EgaQ%ﬁg@géﬁggﬁégnggggﬁb%ggr i's
contained1hp tge @gﬁadﬁtg.49t t he analysis oé tge netadat? S gerforned
(step S23) M F hertanhl & Ynafyers - metRodddibioitn PRFELERBOAPMSRY, Ii ke
in the case of the fifth enbodi nent descri bed above, the netadata anal ysis
pr oces iM%y "SR tien deLEvery §RTYST andefhoreRivEth A5k e toh G Iysimgaghe

nmet adata optim zation hint information 62 (steps S25 and S26) . As a result
of thebsperavigns Hesdre IseeabevEert helmdthddatrasanal decanes Poestibdet seach
characteristic description necessary for the séarching. The search unit 73
sear cheé®f ahecboarmhhairatapabpil i e Sedymedntcamditt 4ontosé gl I he nieiradaha

anal ysis result (characteristic 50 description necessary for the

sear chidig)tefid @eAwidgd uhiemitzhe rrehadad Baenel ¥pi$r Widh 6k the thiient
exanpl e, a description
terminals 481 to 48n, which makes it possible to restructure the
content through format conversion or the like in accordance with
the capability of 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, needless tosay, 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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concerni ng each video segnent having a color characteristic description
("color histogrant) is outputted by the netadata analysis unit 71, so that
the search unit 73 judges conpatibility with the color characteristic
anounts (histogram given as the search condition and

out put si nformation("timei nformati on", forinstance) concerning each video
segnent, whose judgnent result is positive, as a search result 74. As
descri bed above, in the sixth enbodi nent, the analysis of the netadata 49
is perforned using the netadata optim zation hint information 60, so that
it becorespdssi.bl eThe oettdblie alwlipsiry ofether netfadatea dovéseblirftar t he
net adata re-generation. Al so, the analysis of each descriptor that is not
necess ampb ddimeltep SEBG £ R einfe tAHdtLHe basedr 801 sNBa8RARAT £ Y tRe&Iihikon and
t he nunber of appearing tines, so that it becones possible to reduce the

. t . : t , t
Pr 0CesSig r&Rsti St 28 ohRE I OCRS S PErAIRAN mﬁ%ﬁ%ggm&%oﬁaﬁ%tamn )

required to performthe netadata searching. Sev iment In thé fifth

enbodi gen dt ' odi pen ri.hed.abqve,  description_has been
made. 1 O Rk, ot B A HEREE Reb BBt S i oh R e adat
information. Ln this seventh enbodi nent, however, a client term_nal

( met ad 5 TG &P IS et 3R t‘#%ﬂlg%ﬂ/i R§TYpparlBEGET kRl deBd Ve&Ycri bed
whi ch uses the netadata optim zation hint information. The client term nal
accor diaRpare tire severhL vdithenineghdalie prabenis/ raeyeioraiidn ubet
described with reference to the acconpanying drawings. FIG 22 is a bl ock
di agr arhhshiowe nfp an< bhe tweteidadr 0f-Jddre rd tiient us edginaahdacgopdiing zhe ibhe
sevent h enbodi nent of the present invention. Referring to FIG 22, a client
term nalird8Aihfekudeson himdt i Afsor Rkt Oni ramaimesiisni €89, anxtk angRhadaka

re-generation condition setting unit 82. It should be noted here that FIG
22 show%Jggdéﬁgﬂy%{jon of
The metadata delivery server according to the fifth embodiment
of the present invention will be described with reference 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, ametadata delivery server 400A includes
ahintinformationanalysisunit 61, metadataanalysis/re-generation
unit 63, and a metadata delivery unit 45.
The hint information analysis unit 61 analyzes metadata
optimizationhint information 60 andoutputsaresult of 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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the function of the client terminal 48A that relates to neans 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 acconpanyi ng
drawi ng. The hint information analysis unit 80 perforns analysis of the

nmet adata optim zation hint information 60 described in a specified format.
This hint information analysis unit 80 is the same as that in the fifth
enbodi ment descri bed above, so that the detailed description thereof is

om t t edbutiputts seetbodivead methelatat fé. nédthadst bhe eregenirtat dehi coryguhiidn
setting unit 82 perforns setting of a condition 83 for netadata

re- genersatdean waseheradaten 53 desHd Al oft themamalissi s outputted fromthe
hint information analysis unit 80. Here, the condition setting refers to

sel ection of 15a¢h desesl Pl 9L bRAt o kS HIRBGESSALY A 1) CLhgRk chaLTLnal

48A from anpng various descriptors contained in the netadata optim zation

hi nt information.60,, for_instance. Wen the client termpal 48A i.s _not

pr ovi decd AR So48d B PR S aPRaT AT Qe et BHTE mbiar e g n
descriptor expressing the characteristic, apounts, such as, a co] or histogram
or noti cﬁﬁgﬁgﬁi?y,O?%l%hm%%ﬁ§§aFVF”%leEBFW%Fl%Qaﬁﬂ1etBPtthﬁscéﬁﬂﬁ%ion
setting, when the conplexity of the netadata is increased in accordance

wi t h arinfremedsion fouéperr wanse afi o £ fhedle tdada 49 ardesevimilaged .

rel ati ons between scenes of content, the depth in the hierarchical

st ruct WHexeyr otbhssindtmadata heptiménbtienmmalt | snfetmbasen @& t Her machienum
value of the depth in the hierarchical structure described in the netadata

opti m zad-igyhdvdtidmberiminOfa®fta B 54 ihifoanat heh MmN At Ne @Wpeisnt of
a user and a threshold value of scene inportance are set based on assumabl e

val ues of e, ipordanesndestdd bed tRetheraBLAdaL3, ORhEMLZathhen ok %?leo 0

i nformation 60. Wen the i nportance assunes five discrete values (

f
R N AR LT i L B s S Lo
49

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

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

Avideo content (Root) (Soccer game program) isbroadlydivided
into twé scenes (Scene 1 and Scene2) corresponding to the first
half and the second half, and the first half scene is further divided
into multiple scenes (Scenel-1, Scenel-2, ..., 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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havi ng the inportance of 0.5 or higher fromthe viewpoint of "TeamA" is
sel ected, for instance. 53 The condition 83 for netadata re-generation
set by the nmetadata re-generation condition setting unit 82 is sent to the
nmet adata delivery server. On the netadata delivery server side, the
netadata is restructured based on the netadata re-generation condition and
the term nal performance of the client termnal. Wen the maxi num val ue of
the depth in the hierarchical structure of the original netadata is four
and the depth in the hierarchical structure processible by the client

ternminal is gekt mitidOchmd BerreLpdalidnhCrHen d1hep CNdidi AufQniast ance,
thestructureofthenetadata is restructuréd so that the maxi num val ue of the

P i el ar Hhicial SCIT Ui 8 RRGOES ' 0o ALfCen NS IDS ARl 2

re-generation-condition has been sét so tha nly eac s'cene

i nportance of 0.5 or.higher fr t he vi ewpoi of "Team A" is selected,

ot acla T RSHs BB LERRy tech CBE GHENAR ARl oHBE 2Bhdi fioon he 1 engths
re-generated. As a result, like in the fifth enbodinent described above, it
becomeLipblgisEIEReEs pERE Sehadaé artt adae sessrdbrsriailohnhip rnatl ondissedy
using the netadata optim zation hint information. As described above, in

t he sewshtHh idntsdehehtracthecategndat,aand-aqariemattioony tones ! j dmpcy teelceysi ng
the netadata optim zation hint information 60, so that it becomes possible

t 0 generrad ehappkesi a4 €hBekadaiswe Nl aeaNdanseat & hi ¢ thiee £l(Fgpti nis@mdaal  or
application. 54 Ei ght h Enbodinent In the fifth enbodi nent and the sixth

enbodi e 1¢es 6 kRed rakoy e nd Hese Resn Aeppkkheded 5§TMeL dhdle in

re-generates netadata using the nmetadata optiim zation hint informtion and

e R R e R R L T R
Fe- genar it L e M ST MR TaF CRoSEr IR (o ol At D echmdes
using aISrOesiusl tusoe;cd tahse aar}naétyasc{ast’a adneqscription format.
FIG. 15 shows how the metadata is described in MPEG-7. 1In
MPEG-7, each scene is described in units called "video segment".
In each video segment, there are described ;cime 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 coloré
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. 1In

the description example shown in FIG. 15, with a "time division"
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delivers the re-generated content. 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 bl ock di agram show ng
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 information analysis unit 61, a

net adata anal ysis unit and a content restructuring/delivery unit 88. Next,
how t he content delivery server according to the eighth enbodi nent operates
Wil | bejdaser tiesh Wit refiey eietihdde aGeaPNNERY SHAWIRES sHigdHt
information analysis unit 61 operates in the sanme manner as in the fifth
enbodi s i , L.pti her i jJtted in
hi s erpod: ieared B AT e Poutf abah R CRERPLRL1ER LRy TR &' o

met adat.a 49 using analyze tadat.a qptimzati hint_information 62

out put tlgtd Fr %irf’?%)eosfﬁ q gpggﬁﬁﬁb?\egﬁbﬁ §EP lﬁg{hl%ﬁ?r%ﬂc% tYFHNEEEch
description nat chi ngi nf ormati on concerni ngtheclienttermnal or a condition
85 conc%’rsrﬁ‘?f’gs%rﬁye%fler ESPFEREUI R iy knMaenGser pRetRtBritase, IMfdeadhl ysis
using the hint information is the sane as that in the fifth enmbodi nent
descr i beld thgoVeime owE\edon 't Hesceiighianermdapaeat div s ken" fdemmrtipd ifonf t h
enbodi ment in that not the netadata re-generation but content restructuring
i s perfioy msddulsd rgpeacls @xitast eHedesnrd ptgmantBas hotesskidpd £ amlexiplact ed
by the netadata analysis unit 86, that is, analyzed netadata 87 is

out put tethrieh tthes it Lnty resirdd uring/ delivery unit 88. The content
restructuring/delivery unit 88 perforns restructuring of content 89 based

on each desciipt iﬂ@tgéz%?ftoghgi?%i 18 L AGAE 8 1 RIS DT §86¢, g the

fol l ow ng description w de based on the eXanpl'e described inthe
above ffglglefe@a%di'o@%tf ti’lg ﬁggaéétﬁéhll &ré%%%lr%%ts’ tggl tYySQé:harY %%%tse% réent

havi ng
of information (descriptors) contained in the metadata 49.
Accordingly, inthe case 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 motion complexity, and descriptors expressing the title,
abstract, category, and importance. Also, in order to express
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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t he characteristics, whose inportance is 0. 5 or higher, is extracted from
the netadata 49 and netadata conposed of only each description concerning
the extracted video segnent is re-generated. In a |ike manner, in this

ei ght h enbodi nent, only each video segnment having characteristics, whose
inmportance is 0.5 or higher; is extracted fromthe netadata 49 and content
90 conposed of only each scene corresponding to the extracted video segnent
is 56 restructured and is delivered. In the description concerning the
extracted video segnent, the | ocation of corresponding content and the

posi ti ofhnfdd tendafid mdd ©Mb&d) t he video segnent in the content are

descri bed. Therefore, it is possible to clip each correspondi ng scene from
t he content r t [

and to del | veFiI@t e P ey R f e ﬁ?g?ﬁsﬁﬁe’sﬁéﬁﬁl‘?@%&ss. bl
to cli c rre ond| ne fro he content and to ntiall

del i velr[}1 a% lc,q i PPE loc%ne Aggaeglgrfflgé 2 S BRVEL Hf E R Hélrb%rﬁ r“&?etlll%bry
server 500A according to the eighth enbodi nent, the netadata analysis is
per f or n&Y Sh&VWRg: R He ﬂéo%ﬁ%t%ldﬁ meradesa hihe infoemadtiosnaso dstdati ng a
list of each descriptor contained in the netadata 49, the appearing

posi ti orPRItiet s cedgnent immEomuatbdn of appearing tinmes, and the like, so
that it becones possible to omt the analysis of the metadata 49 itself for
t he nmet adat a The- gesteadd ton £ iAksdnfidrenaanalny sissof ileach idé€senaption Nl

mat ching the re-generation condition is omtted using the appearing

posi ti osr ekt ey NEedelrOfs appgai tad tbMpsocest ak nfetheeenes HRgsidd e to
reduce the processing cost (such as the processing anount and the menory

usage afpUNdmdAAU {0 O, PErd TR the Rl Adal A cont ent
restructurl ngm ait%ﬂt’%]e time ‘Pff re-gener aLEEF&OI’I an ea')% v%r%leg;}rgecgoa%aetn r(lesuc?t ed
For the. gl LE0LeLSEAY 135120 4/5R"  BLET LLEPS 81 | NRVR IR AL ST CRBL LY 7

detail, for instance, the metadata file information describes the
location of a metadata file, the size of the metadata file, the
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. 1In more detail, the metadata construction element
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As descri bed above, with the present invention, nultinedia content

contai ning noving pictures and audio is divided into nultiple scenes,
editing of the nmultiple scenes is perforned, and netadata that is scene
structure information describing the hierarchical structure of the
mul ti media content is generated. As a result, it becones possible to
generate metadata describing the hierarchical structure possessed by

mul ti medi a content containing video data and the |ike. 58 CLAIMS 1. A
net adata editing apparatus conprising: a scene division unit for dividing
mul ti meth fo ot 86 €ontaiAkN@hat derstoONEadh HRYCRIPRLE! Woas aanddaudi o
into a plurality of scenes to generate scene section information netadata

i ndi catig i 1$LRN% StAkt apgekti A AN R SEENeARL PBS! 1508, f D4 8aGIL Seene

obtained as a result of the diviSion; a scene description edit unit tor

perform i aerarchi edi.tin f ch scene ,of the, multjnedia content
bascd cri (e BeBRErbERy, S8t AR ER i Eaara S EnptFPorl T CecH o°
di vi sion_uni t ang,generating scene structure infornmation netadata

descr i b?fwéeécﬁilB APBH AV HREGPET OF RAk the st RECoRPBRE INE RV EF Y

met adata description unit for integrating the scene section information
met adat QSRR Frer shakdias Elue Pose Lbafdt el baine satsra igad lyemartating.

nmet adat a describing contents and a structure of the multinedia content in
accor dahte addih iarmpr edeeer nthed deramiiptor? isA netadataebyi tdagsrafeat,at us
according to claim1l1, further conprising: a characteristic extraction unit

for extfigstmdgadad Salatofsiar@et B Sé 1 emaP U SoBha €Bsh Scene@fcdiies the
mul ti medi a content based on the scene section informati onnmetadata sent from

Lhe scepanshyd p1oR 4hiiANChoener &l oo GREACT &F | ild iR IR Y MBfpdata,
depth) possessed by the descriptor. In the case of the metadata
description shown in FIG. 15, for instance, "video segment" is the
descriptor recursively described and has a hierarchical structure
with up to four levels, so that the maximum 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, isnot containedinthevideo segment at Level 4, the appearing
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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wherein the nmetadata description unit integrates the scene section
informati on netadata, the scene structure information nmetadata, and the
characteristic description netadata and generates the netadata descri bing
the contents and the structure of the nultinedia content in accordance wth
the predetermned format. 3. A netadata editing apparatus according to
claim1 or 2, further conprising: a scene change detection unit for
detecting each scene change point of the nultinmedia content based on an
inter-frane difference, wherein the scene division unit divides the

mul ti medi decontibatthebepeheiphusadit yowfasseenasl based XIsd henseeaechange
point. 4. A netadata reproduction apparatus conprising: a netadata anal ysis

unit foif anak¥ekNgraet Rsal 8y desanivi, Ngheont 8O S, ANth A S5 Wl a1y
mul ti medi a content containing at | east one of noving pictures and auaqo; a

search j g f rehing . C I a
pr edet edanH' Cﬁ]reléj%’;se ;t‘r?%h ‘E? E) %dlO % ?@F}ggia%g%t%ngo\c}"{ $ ugjlC teg %a?garg? g?(lg g‘% "’Icn’L gL‘aens’o LH’tast of
each scgene,described.in the t adat a anal yzed by.t he tadata anal ysi s
ini t; SMF G SURHATS” 6PESetBR IS 1© FOFS or ST SHIRGF paRRE SF RAEIGIFSEH ¢ he
mul ti media content matching a predeterm ned sunmary creation 60 condi tion

based o7 Ft%eddCeriivRedl fAFBFRufd e e ibed 2Rt ReSme? abait al dhal yidd by

the nmetadata analysis unit. 5. A netadata delivery apparatus conprising: a
met adatze ety sixs aath dlhrthenaliernneg nfet adat'd cdes &' bingy "deate ®'s  diod a
structure of nmultinmedia content containing at |east one of noving pictures
and audimstandesr nihrala scapabillel ty1nedgoeEnthant tmbert kgt nge @omgapahiilstt y of
a client termnal based on information concerning performance of the client
termnag (0.0, 0.25, 0.5, 0.75, 1.0} having a floating-point form. The
above description is repeated for each descriptor that is a
construction element of the metadata.
FIG. 17 shows an example of the metadata optimization hint
information described in accordance with the format shown in FIG.
lo6. It can be seen that the example of the metadata optimization
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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a netadata re-generation unitfor restructuringthenultinedia content in
accordance with the judged capability of the client term nal based on a
result of the netadata anal ysis by the nmetadata anal ysisunit and

re- generatingsecond netadata describing contents of the restructured
-multimedia content; and a netadata delivery unit for delivering the second
nmet adata re-generated by the netadata re-generation unit to the client
terminal. 6. A netadata delivery apparatus conprising: a hint information
anal ysis unit for analyzing netadata optim zation hint information

descri biptg md zaypendiirwachfdesatiphdi? compat bed firbmdtcadat 8 indorebadaha
anal ysi s/re-generation unitfor analyzing netadata 61 descri bi ng

cont enta3@Ng sast LuGtube , OhnaUbL L PREL 2ENO RN 2 &0PY 8 NiMG Rhdreasld 9Rgeaf
novi ng pictures and audi o based on the anal yzed netadata optim zati on hint

| nf or Mty QARG 0l MBLAATER hRrgeNRLALon.ARg kg generati ng

second netadata; and a netadata ery unit i“vering thé second
net adata re- erﬁ%eg{b t henet adat a apal ysi s/ re- eration unitto a client
Ler i nal. 7. PRCnel Aol s 88 BB Arat s MESHER 67 HO: WAl 7t (16 AEGARGE Fon
anal ysis unit for anal yzing netadata optim zation hint information
descr i BN Y8 1Sy 5 ~Frd cSitiam ot eat erek¥F ¢t bRe cBptafakd PA1Ret &B&ta; a
met adata anal ysis unit for analyzing the nmetadata describing contents and a
st r uct @n@ lofzegdne i agali acpbané At téonthdind iyt eima wiagt 63ne 1of thbyiergnmpilet ur es
and audi o based on the anal yzed netadata optim zation hint information and
a seardht condassamedandaa sednchridid $egmeear changctoniesad pwt eaviggt he
search condition using a result of the analysis of the netadata. 8. A
et adatignd-taeRer 8Ei s 6K §hen isebkt PacaPRARAIMShe R d Sidi0metadata
49, and metadata composed of only 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 (step Sl). 1Inthis 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 S1 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

44



a hint information analysis unit for anal yzing netadata optim zation hint

i nformati on describing a type and contents of each descriptor contained in
net adat a; and 62 a netadata re-generation condition setting unit for
setting a condition for re-generation of netadata describing contents and a
structure of nmultinmedia content containing at | east one of noving pictures
and audi o based on the anal yzed netadata optim zation hint information. 9.
A content delivery apparatus conprising: a hint information analysis unit
for anal yzing netadata optim zation hint information describing a type and
cont entasizdfy sdac p rdesersiiplyorn sc entdaidngd tiep 158 adat a; a net adata anal ysis unit
for extracting each description matching a condition for content

restruct uri ngl g6 prenehe: Heh A8 8l de d @e&hidRitAG AR EHS AEi Bt ShifdehHEoff
nultlnedla content containing at Ieast one of noving pictures and audi o

based o S tﬁié@e‘ﬂ ndet ac‘iilaetaa % b é'EEBB ¥ OEHEt nQRpBREahRE

condltlon content restr ctur| conte

restructurin /dellver t cturln t.he c ntent bhased gn

iy mo et e b et o B R e e e D Sl B 5 th ent
termnal. 10. A netadata delivery nethod comprising the steps of: analyzing

net adat’f/aln@p‘t’}ilﬁir’i1 FRE ¥pa hY it S Phf rdAE A6R REGHTH B @ bopel éfl%ééﬁléé%lr i ptor
contained in netadata; re-generating second netadata by anal yzing the

met adat (@ t&P SSdesthé t@irmi,ycscim pnosandingt¥uengied without performing the
of mul ti medi acontent contai ning at | east one of noving pictures and audi o
based emdlieiandoyzedvert adahda opéi fozbdwinty Midrdovdorgst ilevedrd (8tep
condition for re-generation of the nmetadata; and

S6) .

It should be noted here that in order to perform the analysis
of another piece of metadata 49 if necessary, the operations in
step Sl and the following steps are repeated. Also, whenthemetadata
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
S5), the analysis of the metadata is ended (step S6). After
the metadata analysis processing is ended in step S4 or step S6,
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. The judgement whether or not the metadata contains the
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delivering the re-generated second netadata to a client termnal. 11. A
net adata delivery nethod according to claim10, wherein the netadata

optim zation hint information describes a |ocation of a netadata file and
an appearing el ement nunber show ng a nunber of elenments contained in the
met adata as netadata file information. 12. A netadata delivery nethod
according to claim 10, wherein the netadata optim zation hint information
describes a size of a netadata file, a format of the netadata file, and
syntax file information as netadata file information. 13. A netadata

del i ver'titetdibdeaccoptiomg. g peclfairmed@0in wher same mheneet &t ahat log teixangdte on
hint information describes a nanme of the descriptor contained in the

met adatsh@e one guece ®f nmetadata construction el enment information. 14. A
net adat a del i very nethod according to claim 10, 64 wherein the netadata

opti m zat | onylieAle IOt ABLE QBALERLRER & 1 RAUSHEYr 3 Bo bl rididarta

descriptor contained in the netadata appears, as one piece of netadata

constructilgxpsiel nent i nformation, 134 Ad'@t adatﬁegﬁégver net hod a%cordi ng
: | |

to clait el FEHHE et hdarat opei M ¥ Ton” nfSr T o JeSES bes a
conpl et eness of de;gigti on of the descri Bt or contained.in the nmetadata as
one pi SIHIHELIFRES eBrRIRTIWhPesdiert T RAFSETRST 1R6tha Mdestidida
delivery nethod according to claim 10, wherein the netadata optim zation
hi nt i rdRt ek 30Nl oo dekn heln o teatpiortal 04 etarefilcal- property possessed by
t he descriptor contained in the netadata as one piece of netadata '
const ructi onWeleanemnt viidkor segmeant dbés notmebadattzhad&D) vidrey virde b ek qaeadr di ng
to claim 10, wherein the netadata optimzation hint information describes a
spati alddeenasicicradaipl apey 'y iposseasedrbptbhe d6seraPtiie analysis of

the description of this video segment is skipped (step S16).

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 unit 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 the netadata as one piece of netadata construction el enent
information. 18. A netadata delivery nethod according to.claim10, wherein
the netadata optim zation hint information describes 65 an, appearing
position at which the descriptor contained in the netadata appears, as one
pi ece of netadata construction elenent information. 19. A netadata delivery
met hod according to claim 10, wherein the netadata optim zation hint

i nformati on describes a type of the descriptor contained in the netadata as
one piece of netadata construction elenent information. 20. A netadata

del i verjhanbehedatecoe di e rot o rhhe0loaheienof Hdenpebddataobtlen tdtsi on
hint information describes an assumabl e val ue range of the descriptor

cont ai reickd o ft hehaetadadat ast bhe, pteeenahbeaet adaka esenstr debiean i@lgenent
information. 66
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Ithasconventionallybeenrequiredtoanalyze everydescriptor
contained in metadata for metadata re-generation. In the fifth
embodiment, however, the descriptor analysis of the metadata 49
is performed in the manner described above using the metadata
optimization hint information 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
theprocessingamountandthememoryusageémount)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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of the metadata search server according to the sixth embodiment
operates.

The metadata analysis unit 71 performs analysis of at least
one piece of metadata using the metadata optimization hint
information 62 corresponding to themetadata. Here, inthisexample,
the analysis of the metadata is extraction of each characteristic
description necessary for the searching from the metadata. When
a video segment having specific color 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. In the 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 search condition may be characteristic amounts
described in a format 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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explanatory notes) bécomes the descriptor that is valid for the

searching.

Next, by referring to the metadata optimization hint
information 62, it is judged whether the selected descriptor is
contained in the metadata 49 (step S22). When the descriptor for
the searching is not contained in the metadata 49, the analysis
processing of the metadata 49 is ended (step S24) 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 the metadata is performed (step
S23). As to a metadata analysis method used in this embodiment,
like in the case of the fifth embodiment described above, themetadata
analysisprocessing showninFIG. 18orl19isperformedwithefficiency
using the metadata optimization hint information 62 (steps $25 and
526). As a result of the operations described above, the metadata
analysis unit 71 extracts each characteristic description necessary
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 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
isomittedbased on the appearingposition 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 optimization hint information. In this seventh

embodiment, however, a client terminal (metadata re-generation
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embodiment of the present invention.

Referring to FIG. 22, a client terminal 48A includes a hint
informationanalysisunit 80, and ametadata re-generation condition
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 is 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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characteristic amounts, such as a color histogram or motion
complexity, is unnecessary.

As another exampleof theconditionsetting, whenthecomplexity
of the metadata is increased in accordance with an increase in depth
in the hierarchical structure describing relations between sceneé
of content, the depth in the hierarchical structure processible
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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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—generationcondithnlissetusiﬂgthenetadataoptimizationhint
information 60, so that it Dbecomes possible to generate
appropriate metadata in accordance with the client terminal or

application.
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delivers the re-generated content.

The content delivery server according to the eighth embodiment
of the present invention will be described with reference to the
accompanying drawings. FIG. 23 is 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 content 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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asthatinthe fifthembodimentdescribedabove. However, thiseighth
embodiment differs from the fifth embodiment in that not themetadata
re-generation but content restructuring is performed using each
extracted description. Each description extracted by the metadata
analysis unit 86, that is, analyzed metadata 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 metadata analysis unit 86. Here, the following description
will be made based on the example described in the above fifth
embodiment. Inthe fifth embodiment, onlyeachvideo segment having
the characteristics, whose importance is 0.5 or higher, is extracted
from the metadata 49 and metadata composed of only each description
concerning the extracted video segment is re-generated.

In a like manner, in this eighth embodiment, only each video
segment having characteristics, whose importance 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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h- OdEﬁwﬁéé&é from the content, to restructure a single content 90 using

the clipped scene, and to deliver the restructured content 90.

Alternatively, it is possible to clip each corresponding scene from

the content and to sequentially deliver the clipped scene.

As described above, with the content delivery server 500A
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 analysis 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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@10% &‘égucﬁure of the multimedia content is generated. As a result, it
becomes possible to generate metadata describing the hierarchical

structure possessed by multimedia content containing video data

and the like.
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a scene start position anda 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 information metadata sent from the scene division unit and
generating 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.

2. Ametadata editing apparatus according to claim 1, further
comprising:

a characteristic extraction unit for extracting wvisual
characteristic amounts of each scene of themultimedia content based
onthe scenesectioninformationmetadata sent fromthe scenedivision

unit and generating characteristic description metadata,
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format.

3. A metadata editing apparatus according to claim 1 or 2,
further comprising:

a scene change detection unit for detecting each scene change
point of the multimedia content based on an inter~frame difference,

wherein the scene divisionunit divides the multimedia content

into the plurality of scenes based on the scene change point.

4. A metadata reproduction apparatus comprising:

a metadata analysis unit for analyzing metadata describing
contents and a structure of multimedia content containing at least
one of moving pictures and audio;

asearchunit for searchingthemetadata for each scenematching
a predetermined search condition based on visual characteristic
amounts of each scene described in the metadata analyzed by
the metadata analysis unit; and

a summary creation unit for creating summary information of

the multimedia content matching a predetermined summary creation
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a metadata analysis unit for analyzing metadata describing
contents and a structure of multimedia content containing at least
one of moving pictures and audio;

a terminal capability judgment unit for judging a capability
of a client terminal based on information concerning performance
of the client terminal;

ametadata re-generationunit forrestructuring themultimedia
content in accordance with the judged capability of the client
terminal based on a result of the metadata analysis by the metadata
analysisunit and re-generating second metadata describing contents
of the restructured multimedia content; and

a metadata delivery unit for delivering the second metadata
re-generated by the metadata re-generation unit to the client

terminal.

6. A metadata delivery apparatus comprising:

a hint information analysis unit for analyzing metadata
optimization hint information describing a type of each descriptor
contained in metadata;

ametadata analysis/re-generationunit for analyzingmetadata

61



10tyy #109& ()- & #109& ()- 3 109 ()- 109%& ()-#109%& ()-#109%& ()- J_dE: /

10t yO- 109& () - +#109& () - (#109& ()- & #109& ()-$- #109& ()-"#109& ()- |dE/ 10
10=109& ()-3:, #109& ()-8, #109& () - S#109%& ()-3 109& ()- 1109& () -/ mxY:/
10@10% & ()- @10% & ()- @10% & ()-F 10% & ()-10% & ()- @10% & ()- 10 G

| dE: / 10f @10% & ()-L 10% & ()-310% & () -, #10% & () -

10% & ()-10% & ()-'Wy!!!1"="dE/ 10& 10% & ()-+10% & ()-(,#10% & ()- &

10% & () -"$MLO% & ()-", #10% & ()-="z"""8#s#H#IE / 10 : @10% & ()-710% & ()-5
10% & ()-3#10% & () -1 1#10% & () - S/ #10% & () - #HHHHSC$$SSbC 10LSHL0Y () -

f #1098 d9scISALOMREONE SHLOUMRIA(Y st1OCLAOE oIDLOMSA] ) cHBYBNESANFRGning

10" @L0%: ()- @, #109%& () - &T#H10% ()- @ 109%& () -

SH10%&' {1 - We@EH0 Y& o) - &N mofih Ebﬁlée@é@%&aﬁ&l‘ - a#d D& K sE O IV e
(@109 ()- &@109%&' () - $@#10%&' )-: (| (C YMk)n)o)p)dE:/ 10 10l 10%&f()-y9

183/“5‘;(1%%& %#(1%%2&&‘% 11%}&2?‘33“1%}9%%%/& d T#1t((§b7éP )aﬁq’?c% &3 100? g\% :

g;g;é-'-%;-r }éﬁg%ééé%%(g %B@%{? {1/)a1¥c%¥%(ngg‘le%%:e¥ ]i%%&lsgéond metadata; and
a metadata delivery unit for delivering the second metadata

re-generated by themetadata analysis/re~generationunit toaclient

terminal.

7. A metadata search apparatus comprising:

a hint information analysis unit for analyzing metadata
optimization hint information describing a type and contents of
each descriptor contained in metadata;

ametadata analysisunit for 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 search condition; and

a search unit for searching content matching the search

condition using a result of the analysis of the metadata.

8. A metadata re-generation condition setting apparatus
comprising:

a hint information analysis unit for analyzing metadata
optimization hint information describing a type and contents of

each descriptor contained in metadata; and
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. A content delivery apparatus comprising:

a hint information analysis unit for analyzing metadata
optimization hint information describing a type and contents of
each descriptor contained in metadata;

a metadata analysis unit for extracting each
description matching a condition for content restructuring from
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 the
condition for the content restructuring; and

a content restructuring/delivery unit for restructuring the

content based on the extracted description and delivering the

restructured content to a client terminal.

10. A metadata delivery method comprising the steps of:
analyzing metadata optimization hint information describing
a type of each descriptor contained in metadata;

re-generating second metadata by analyzing the metadata
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10% & () - TODTGIHTI AJidTaigra delivery method according to claim 10,
wherein the metadata optimization hint information describes
a location of ametadata file and an appearing element number showing

a number of elements contained in the metadata as metadata file

information.

12. A metadata delivery method according to claim 10,
wherein the metadata optimization hint information describes
a size of a metadata file, a format of the metadata file, and syntax

file information as metadata file information.

13. A metadata delivery method according to claim 10,
wherein the metadata optimization hint information describes
a name of the descriptor contained in the metadata as one piece

of metadata construction element information.

14, A metadata delivery method according to claim 10,
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the metadata as one piece of metadata construction element

information.

16. A metadata delivery method according to claim 10,

wherein the metadata optimization hint information describes
a temporal hierarchical property possessed by the descriptor
contained in the metadata as one piece of metadata cons£ruction

element information.

17. A metadata delivery method according to claim 10,

wherein the metadata optimization hint information describes
a spatial hierarchical property possessed by the descriptor
contained in the metadata as one piece of metadata construction

element information.

18. A metadata delivery method according to claim 10,

wherein the metadata optimization hint information describes
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19. A metadata delivery method according to claim 10,
wherein the metadata optimization hint information describes
a type of the descriptor contained in the metadata as one piece

of metadata construction element information.

20. A metadata delivery method according to claim 10,
wherein the metadata optimization hint information describes
an assumable value rangeof thedescriptorcontainedinthemetadata

as one piece of metadata construction element information.
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