DESCRI PTI ON METADATA EDI TI NG APPARATUS, METADATA
REPODUCTI ON APPARATUS, METADATA DELI VERY APPARATUS,
METADATA SEARCH APPRATUS, METADATA RE- GENERATI ON
CONDI TI ON SETTI NG APPARATUS, AND METADATA DELI VERY
METHOD TECHNI CAL FEELD The present invention relates
to a netadata editing apparatus, a netadata
reproducti on apparatus, a netadata delivery apparatus,
a nmetadata search apparatus, a netada re-generation
condition setting apparatmspreoigontent delivery
apparatus, and a netadata delivery nethod, with

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

MET2$S8RCE D3RR %%%ﬁ%%u %ﬁzhgk%ﬁyﬁgggﬁgk L8 nraTUs,

scenes obtained as a rés
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for dIVIdI a video into nultiple scenes and editing
Pn‘g @it N ekt Ol e e kOl sS AT BES Rt ARZGFUS ,
sectlon i nformati on necessary for reproduction of
each , cease, AdDstleAé DATALOE LATSRgned THoDeach scene,
and a representative i mage of each scene; means
forgiving le to each index for the purpose of
searching; and neans for searching fo a desired index

using a corresponding-iitder, anghrscene nunbers. Wth
this construction, Tt beconea possirle wo

Thepresent1nventlonrelatestx)an@tadataeditingapparatus,
a metadata reproduction apparatus, a metadata delivery apparatus,
a metadata search apparatus, a metadata re-generation condition
setting apparatus, a content delivery apparatus, and a metadata
delivery method, with which, for instance, multimedia content
containingmovingpicturesandaudhaisdividedintonmltiplescenes
and metadata is generated for each of the scenes obtained as a result

of the division.

BACKGROUND ART

A_ponventional moving picture management apparatus is known
which includes: a means for dividing a video into multiple scenes
andeditingandcreatingatleastoneindexznsanassembhyofsection
informationnecessaryforreproducthnlofeachscene,ascenenumber
assignedtoeachscene,andarepresentativeimageofeachscene;means

forgivingatitletoeachindexforthepurposeofsearching;andmeans



reproduce n the necessaty scenes are arranged (see
Japanese Patent No. 2001-023122 (page 1, PIG 1), for

WtangeK . infornmation necessary scene for the ._ dwa
suctl as the hierarchical property of Me video data,
Also, at Lhe __ time ._ _r o ! a registered i mge,

,. In that | uOLdOr to obtain anappropriate search
result, anappropriate title needs to he input. The
present i nvention has been nmade in order to solve
for ¢parehinynventd orsirmwdatiaxeds 1 1d ng capparsatousticapabtee and
of generating instadata that is index information
succshoewvhag yElHee rstduudtuy escanes t be lthke condentn. order of the
scene section intarnRtion and tit-Mn is ainther

scengobjeee ref. therpi esenl dgention o0 Qrto%éjceomes—éposﬁri:?le to
b:"? eAting apparatus, or to searcn forun] scon
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d with d t .
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gbB g? icTures and auctia into n scene and a

OR298ath bbtai hed Sebneratancef - one
di vi si on; deSC||p0|cn| ediL unit for performng
hi'6ir & & Picat v iadi piaguok resctysceTieapparatus described above,

however, metadata 1s merely created wusing the section
informationrecessaryfbr1juascenereproduction,thescenenumber,
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
inthatinordertoobtainanappropriatesearchresult,anappropriate
title 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
generatingnetadatathatj:;indexinformationshowingthestructure
and the like of content (video data, for instance) in addition to
scene section information and titles.

It is another object of the present invention to provide

a metadata reproduction apparatus, a metadata delivery apparatus,



MuMredi a content based on the scene section scone
structure informati on neltadata describing a

hi erarchical structure of the nultinedia content; and
a MeEadata description wunit for Antenrating the scene
section infocmati on notadava and we scene structure

i nformati on neradata and generati ng netadat a,
descri bi ng conuenns and a . _. of the nmu3tinedia
content in. accordance with a predeterm ned format.

a mefgepher saaeh adraratasdetinverydapparatusnaceordi ngotdition
the o as en,- invention is provided with: a hint form
setttihognaapakysiis, uni tofioent anal iveryzapgaratuet :ahd U dnetadata

c.a optimzationt at information a type and content
deliQtroagh 0lescriiphofh contiai N8 AL ih 16 toddd Beot &nf refroduce
data anal /rL ~'. e? louih Qx .Ana L z:. ,
onlfgégﬁggﬁﬁhgﬁ§§ﬁ%9£Qgsfééﬂgp@étch%.IH Ehgn%&E Jﬁggegérated
R I R I - El - onhe o ving picture
and audi o based on. Me anal yzed e dat optim zation _
oy e B o B i P Pt TheBtbE s Cencs desired

re-generation and re-generatinqg second netadata; and a _
by thedlsen using clefripgery Lahitt BPUdEsiVerihfg like deepndbed in

in tada a re-generalted m the e tad a :
the mpabysts/re-generation unit to a client termnal,

Further a met: c .t.a delivery nethod according to the

present invention aL_t',' .7 hint intonran

describing t ype ¢ _|I: _ :sc'r for conrai i . inmt
re-cei. e.. abrsdroseeendr. imerxrdsto by anal yzing

t .: tac..aWdescribing contents and a structure of

:Q&ﬁeta&gtgedE%QQBAﬂ%%?ééag%ccordingtothepresentinvention
is provided with: a scene division unit for dividing multimedia
content containing at least one of moving pictures and audio into
aplurality of scenes to generate scene section information metadata
indicating a scene start position and a scene end position for each
scene obtained as a result of the division; a scene description
edit unit for performing hierarchical editing of each scene of
the multimedia content based on the scene section
informationmetadata sent fromthe scenedivisionunit andgenerating
scene structure information metadata describing a hierarchical
structure of the multimedia content; and a metadata description
unit for integrating the scene section information metadata and
the scene structure information metadata and generating metadata
describing contents and a structure of the multimedia content in

accordance with a predetermined format.



of noving pictures and all,' based OL the _
anal y2edRal t adava optim zation hint information and a
condition for re-generation O the netadata; and

delivering the . ;tCQsecond" L ~t! C. _nto,

C. ,cl.... BRIE DESCRI PTI ON OF THE DRANTNGS
.1G 1 alo ck e 1l aza - einc ctt: ,.. a netarlata

apparatus accordingto 1 . er, oi ._ent of the |

i Avehteom nead2tshiovs vexanpbearatar getoQdlingi teedhticngsent
by the Metada, La editing apparatus ancordinn to Ono

1nvedﬁudnlls @ﬁb@d@%@AWl?F CﬁohﬂﬁﬁsﬁﬂforﬁétﬁﬁKWEhalﬁgﬁs dhf@ for
-ton, | . .. Sscene ..

anal;}z’lngcmetadata 0 11810, dheo f hﬁﬁtte%gfn%qﬁ% ‘&esg}(_{blng a type

present invention. 4 Mvas an
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t it of who
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constructlonn! ,. edit_ing apparatus according-- J.
contegdppoand a ¢ tiprdsiem ofimykhineonl 2 tiontise tseepbhdining at least
enbodi nent of the present invention operates,
one of moving pictures and audio based on the analyzed metadata

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.



reproduction co to third _i.,.. invention. FIG 9

Al untral tes how the ntnadata reproduction apparat us

PIG 3nis " 5 _systemaccording - .--, enbodinment of

the present snows invention, content WAno) structure

informati on outputted froma wetadata anal ysis unit of

a netadnos. delivery server according no the fourth

.he prosen'~ invention. FIG 12 snows xa , a

structure of content r .delivery system accordi ng

YLt ur e of content alipr ol lyery systemaceording . o

FIG 1:3 Inab . . - Lon of a maLadata., dW][very
editgef yer tAccordicng ttocd it 1np pRPerbods mento ol inhe o the first

Proven.- invention, FIG K Shrns an exanple at video
embogomter ro] Wid rplremarterﬁcrsfetre:idrhe nmevadat a delivery
server accordligq no the Kfth Oibudi nent of the

present dnwenthoikdrs deser s bete sectionlbn SHOWStion metadata
"W...<La,,ar_. is descri bed a .__ delivery e: ,.-- to

ofea&&@héHEQQSQ6QQQkﬂ?BEthenkEXQQEbQth H@ %ﬁaf&@%@a@%ordlng

exanpl e of anormatof the netadata ort Am
to tRP9®irst embodiment of the present invention.

FIG.4showéanexampleofscenestructureinformationmetadata
of a scene description edit unit of the metadata editing apparatus
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. 7illustrateshowthemetadataeditingapparatusaccording
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



Lo the fifth enbodi nent of the present I|nveln on, of

Une present Anuention. ari generation | . W ne La

e.a \. e ,e FIG A is another flowhart n ..

...C ... Othe “fifth _enbodi ment of thuprewenL

I nvention operates, n. en._:n. 21 PIG is .. _ow...
.. 1.. a nictadato analysis c search server

accordlng to the sixth amodnnont: the of the Dressni

i nvention operates. FIG 22 is a, c._ diagram _.v.

delivegpnsyyuct i oncofdieg aio aeldwerly %@Qﬁialrmeero*cmfdmigs foesent

an ei ghth enbaci nent of the presen, - i nvention. BEST
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net adata editing apparatus will he described which
inveryyPdes mul ti medi a coment conEaHi ng noving p.

FIG. 12 shows an example of a structure of content after
restructuring by a metadata re-generation unit of the content
delivery system according to the fourth embodiment of the present
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 showshowmetadataisdescribed inMPEG-7by 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



i nfornmation) nont.awning dencrAptions of a scene
hierarchical ti.. i v. u_and . _ v - 'S c
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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



the .... Wage generation ,- . ..\. scene _ .,
AT\, "1 eztrawEl on _ respectlvely The La . c:_e_

i then generates netadUa 17 describing Us contents
and stro=ur~n oF the nultimedia content in accordance
with a speci Nea Format. acconpaninaj drawi ngs. \..
video -._ of a target of eiii ling c~' the
Li n'r'j apparaius according to the first enoodnnent.

A case where the news video having one construction
relatghewhcianolPlg m2tieglagdi eedt wid larye rdeéser i bedthiasi ambodiment
ezanple. First, thecon-Lent _ '\ ¢ ar:o\ ue. sv
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a,metaga §ggf%:aw%rver—'a seventh embodiment relating to a client

terminal, and an eighth embodiment relating to a content delivery

server.

First Embodiment

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 and 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 thepresentinvention. Notethat ineachdrawing,
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



MAME section information ..t..:.. ... generated by the

.. \. -n\. -- division -v... of se~ Jon

i nformati onnetadava 112 shown in PIG . snown in, A

was generated fromthe news video shown in FIG 2.

FIG 3, Me scene section inFormat Ayn netadata 12 by

On~- division unit j ghyes the scene and. ON ' ~-!-

end position of each scene clipped fro;a the news

VI CSO convew, such as a "news MesO scene, a "donestic
unit nems? seenein@and @anit "i nteyhat inoraldatewsle soeme.idn unit 9.

receiving - rer the user input unin 8, the scene

desu i pKaneeei rrehticdul tpemnherimm 1 avhiecar chi cabptb8uces and

Wil sion unit 3 based an the scene seanion information

dispi®lt adaN g2 f cont We seonedi visieneanKil, éggatgﬁﬁ1audlo

outputs tho scene stcucture information Wadata 1
dataeﬁﬁfistngﬁgﬁﬂs P'%ifgl Ca%h%aylgge Jf§351cgbun1%.3 divides
groupi'ng, scene re-di vision. Scene conbi ning, ar
of scenes that _are related intoa ipstance, as shown m
the GYTSE e et are; related | nuoa P RePRvel nftagnaienc et ion
news" scene, ano the "financial news" video FIG . an~
unit gy SéﬁéaCFéfaeF§pﬁ65§W?§IlHﬁ brane sifngheh stete® it @ thumbnail
muDi pi n scenes and die ~~. generation refers Oct of
image. siTigl ecspengedyription edit unit 5 hierarchically edits the

scenes obtained as a result of the division by the scene division
unit 3 through scene grouping, scene combining, scene deletion,
generation of information 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



1.11 oxanp! e c¢' i, of nmus netadata editing -
according as a result of the editing by the scene
Cescription edit unit 5, in FIG 4, a "news" scene Is
MLK into nultiple scenes, such as~ scene. into a Kc
scene, news" an "internatioial eas vi "financial news"
sceneby the scene de=ipulon edit oni r 5 through
scene editlLng 3ucn as the scene qrouping, scene
rg-division, an,-,' quene ntonbining. T han, the

unit rigt adat @ed¥ infommnitti iy gsuwchgasnit mewdatiacishowriatteristic
FIG 4, in nuw\ved A~ 1 . description On

extr&vish Qmiunigt 9e§§e@t[hé§pnadﬁmi%%&%d%%%egeggri €ion unit 9
scene 3oction generated thnaianail irwigg on: the in

then- genéﬁates metadata 17 de CrER&RﬁaFPén@g§té é”gﬁg é%ructure

, of t u5|ng
is also Fi ve

PA 8,
ot g f%%&@?&&nisgﬁr SEFOEIFPaRC B 1 SLU formar.

autonatlcally detect each scone cnange point and set a
f P dllO7 BAE oWl Jeerbbl 1 i “BR2 tRAUP epresentativene Tirst

ranme. The thunbnail image. 1:1 in information 1
embodiment operates will be described with reference to the

accompanying drawings. FIG. 2 shows a construction of a news video
that is an example of a target of editing by the metadata editing
apparatus 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 the metadata
editing apparatus 100 receives input of the multimedia content 10,
such as video content, stored in a content storage unit (not shown)
via a network or the like, and reproduces/displays the multimedia
content 10 for editing.

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

FIG. 3 shows an example of the scene section

information metadata generated by the scene division unit of

10



as the frane nunber or flne) of Eno LhumbQal-1 in
Bl hc~~ v~ wv:" |.. "v . v. Vv .. ~i. _location
(suchasthei-jRni i v. | _. Also i mage,
characteristic extraction UML 7 extracts . ual
characteristic anbunts possessed by each scene, such
as potions, -0 1l e, or shapc -!s of -~bj,~cfx in we
scene, fromtin; scone divi Won .v " t 3, The .v_
Al so, descrlptlon maval ata 16 and are registered

the merdiim ectifiéno- RPPAf of ratd @re glingo thegi vest ssmbodiment.

X' inFormation, sucln i as .vimR an abstract,

a}kﬂymotde sdene sectlonaimﬁoﬁmmwnknlmatudata.12 shown in FIG.
u,--,er : rv . _ a the scene section information

3 waﬁﬂjeﬁtﬂzaﬁaatééz ftcam-thBenscanei dbyi s .in FrcHene, ibheshown in
tezt v. ... vav my e_ . _..V. vusersmpuu u5|ng

FIG. phet%%eéchQQ§eéHH&n,@ﬁ%%rﬁthBBQH@ﬁ%&§%$ﬁ€iBgﬁggg@eb_éy the

i nf oi mat Aor and

infor.nation . 5
sceng J%&351%§ unf%ifle?s§ﬁ¥r8€gpﬁ ?E%55§m§ﬁt%oq @u{?be scene

end position of each scene clipped from the news video content,
such as a‘"news digest" scene, a "domestic news" scene, and an
"international news" scene.

On receiving designation of scene editing from the user via
the user input unit 8, the scene description edit unit 5 performs
hierarchical editing of the scenes continuously clippedby 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 grouping refers 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 combining refers to generation of a single scene by

combining multiple scenes with each other.

11



reprodOM" _ on/di ..... and we user - . .. .....
..~~.. . editing apparatus accoraing to the first
orloodinent. in FIG b~ a video ul_t _ screen G , an
exampl eof t. screen imge screen 51. Al thounn
not clear ~y shown in FTC. 5, like in Elie caw of \/
V-- also provider; '".\-"_, _includes . on_s and ne
i ke for and uther operations. Also, n-low the victen
reproduction screen. \ E.. | is. . . ZV uLO screen
& es olspl ayedsWhisgh hasampbe m oca sliifer pesiei omtructure
and _ scone .:. position of the video displayed on

infoimld elon neteeprroduetboatsdrieen W shroeghethir spscenesdit unit
di vi sion devianat inn screen - a . the video di

of theplayettanedi t Vh@@paratus_accordBly t8l18SQ FEaBt US®odiment .
si mul taneously designates the position L:..> a
batwesh hbes shene, £L ald el LN AR LN 9480R0RA: 1n FTG. 4
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In FIG. 4, a2'newg} $pem¢iiq;edhﬁeCkimtggmplpiplg scenes, such as
~i,10 7.:: we scene d..~?7.;.J::designation screen &<,

a "néws dispdaAyeds@r, a "news" scene, a "special" scene, and a

"sports'" scene, and the "news" scene is further hierarchicallyedited
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
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user designates scene d Ling .. ou;ht _est :.cure
generation designak on/di splay screen cif., That 1Se

of thehdhygwnall grengashereeeshiowiing Wwhe ki eprarthigal it is also
structure possessed by the video content while

poss ivat € hi ngutthenssciend 1di \Hesi anheanf frafe. or ofach sticdne nel ipped

t hunbnai | i mage, di splayed on the scene division
at finfer mtjen disphay sceeent (B, M&mﬁwe_fraﬂe or to
jr.."t ri L.~1Rg ant? grouping, the ..c... a
[ f
auto@%g%ggma%%té@é h@&wg%éne”u%%e il rﬁ@%ﬁi ANOW e ot

" ’) ' . . . . .
cach gRBEDBLS O A 28 el et s B 11 image
use a nethod with which a scene that should be added

infogptettedtiicladcendd i Vi S ow | Hibrvatiion dreppayltion (such
screen G3 and the selected scene is added h node by a

as thir atraawdnudbep opériatdlont Fhaildhupossiblie thervit#ieo content
user to noat Lexr information for tht sele.~ ed 7Cene

or inffpamat.ion: @scene tdievisiaon dmflenmatdsonhdivgpl)ayf €he thumbnail

Unit . _.. structure aerie Cation

1mag@ﬁ$|gnat|on/d|splay screen us nc ..... _eidnput 5ur

ov-.. _ed as a u :r interface _. gi ving the text

"ﬂT%JI the_gﬁa&%ctgggS%Q%n@XEkQCEQ@ntﬁﬁitr7 eﬁ%faéﬁé‘”ﬁsual
giving unit
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. Theextractedcharacteristicamountsareoutputted
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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,=n nD eta.. description unit 9 generates a i ta.,at_

file described in accordance with a specified

description format Q integrating the various types of

netail to outputted fromthe scene division . unit

the thumhnni 1 Wage generation ..on unit 4, t r

description edit unit 5, the text information giving

n. unit , and the r ( a:ra Loris tic es. ,rac tion

unit 7. The specified data description format may be
descaipini gquehy idet er mhned for maigi saldrhoughheMEEG 7as  the text

standardi zed by Ho is used in this first enbodi nent.

infolheidn ndi Jaqca a4unj.a . . a F ormat 7 describing
the structure and characteristics of content and

l-ud | d. far
B R e
ratus 100 o -, P t. t_s: e",.r~c,~ir,eur
repr%$€% o T e A e B E G E S Gy PE B¢ G Cadata
. ., Foil.: editing scenes and the characteristic-
edltJew rH01d O WniACCOr Gi01T dt k&6t itngsh erbpdimeng. T F1G. 5,
fromthe ..enes, so that it becones possible generate
a vide.c((n?éiptlwcmca:idzesadrtﬂarg Glhes hheeaechicabf{ Steisstngee image
possessed by nte. t, such as video data, and

dispThas@ctet hstdaon admunts roldueacbngeenel aJtusit 2,1 POtS.content
tL. :in.?. nme,iacontent 10 inputted into the content

to bd @di€ed hdln Geplayiuid/ 42 skbs aokhiabned, ifsr onypY, CYURAt-+1ion
server Wt %omn) exi sting an a network, froma
scre&@QﬁﬁntAlthough.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
video reproduction screen Gl through this scenedivisiondesignation
screenG2whilewatching thevideodisplayedonthevideo reproduction
screen Gl. Also, the user simultaneously designates the position
of a thumbnail between the scene start position and the scene end
position through the scene division designation screen G2. Here,
when the thumbnail position is designated through the scene division

designation screen G2, the thumbnail image generation unit 4

generates a thumbnail image from a frame of the video content at
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-e unit - (rat shown) the . Feetade_e. editing

apparatus 100, or network, for instance. in at |ike
manner, the nmelnadmta ooipul-Led frm,L (not shown)
exi sting on a accumrul ation redi = (not shown) , such

as a Mor a DVID, togethe-, ~"__-- content, for
instance, -- .. of Lao scene descript .-eaK However,
the present invention is not limted Lo this and it js
extraction unit :. 5econd Eshodinment. . first ......

the ddesigrridded! above,icscene every divided nmanual ly.
However, a netadata editing apparatus to be detection

uantsof, orhauhamhibcal s et eebsBp@erEan aeElbedt Gesignated
(--:h.ang.e po". a construction of the nutadata

throfd tth%gs@BH@r@ﬁHf'sP&r?Q:M %}rfaocfdhe scrkB® BPeSeNtyispiaved on
i'nvention, Retort Ang to anet adat a edltlng

a sce%pep%l%%si!on@ﬁfog%at%ﬁ disé?Q%eQéreen.(%B as scene division
... p n.

. Eh rnnall nage en ration unit scene des riptiaon
inorgi { 4ih ¢ Hevent ?qh %ehatmﬁna. UiRgodAft BIoHRRELeh Alplay
User input Unit B. a WWAW de3cript-lon unit 9, and
screen G3, it éﬁachg%O (pgpsrqﬂk\le fe disp. agglnﬁ\prmatlon showing the

..... . Knows scene slarV Position
scena|ﬂbmmmapoemtmhnahuﬂih&nSGHNbcamd|poamtﬂonjln agdition to the
\.. _ aed reference V the acconpanyNg draw ngs. to

thumdrhel lseeeng: emaahnent iof mies present invention
operates, wunit 99 and the scene division unn 3

opekat Q:Héhéé@dé@[’%m%@ﬁ%ben@%c@"cﬂﬂ&tﬂ&ﬁlgh atreestructure

eabodi menni descri bed above. Therefore oper ati ons
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 ispossible
for the user to 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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n. to the second emhodi nenL will be described bel ow,

scene cnange/cul: point. This scene Mange "s | or, a

di Fvernnce in 1 X! .. difference Colo.- between the

franes, or the 1 j _ke, for instance. start determ nes

a scene a Uni It 39, 39 and tine scene division unit

3 wll be described in detail W .at- Y as an exanpl e,
where a __ ..s video is content <color is a target

of _edi vi ng, for the Scene Ci naMe detection WL be

8 PryeStKhet’ as UaR VAN PETRES nEehe) ‘Chidifgé e 8&F: 1R barimi ton to

19 calculal ~s on color histagraill for each frane.
the ascmcarea, the, texl ahfowajtidoughving . unit 6~ _ ..
intoils _ . This . Color Espace i s conposed of three

elBrenistadd it edidWei Widn uniiNextgerfsomdd ohtaiaeda file
hi stogram dilfurence in below histomar Ovwnen

descfﬂ@gﬁslhsa%%b%@bﬁ%@dWQ%%G%WEbégﬂ%ﬂéd”Hé%dﬁﬂﬁﬂlon format by
instance. llere, _ it in assuned . . start frane

1nte%ﬁa£bﬁgWﬂu§&%§Ho@@3t%E%Q(ﬁp%gﬁrﬁa%aﬁgauﬁu9§ed%§: Ege scene

do not cont scene chan

s 8 R M, BRSBTS s L. the scene
descggg%gggneéhglﬁg?g Sb%hgynxgﬁé%}é%rgaﬂlﬁﬁlglglgg ﬁn1¥'6 and
the characteristic extraction unit 7. The specified metadata
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.

It should be notedhere that themultimedia content 10 inputted
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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a sumof differences in histogram._etaeen a frane and
a frame fly ( Me histogram. bi n H the . _atr

elenments 3t. g2a. S, , r 7 ) a. saturation-

hi stogram r"i, . tine nunber at t.. . of his _ aiti

,. ( value histogram bin the nunber of c ene.a of the
o T N o I 4 S e tT3
f3, - .. _-~iFi3 . Ca-- anmmyviai ion neant a means

value ot the differences histogram between the
or ff@bﬁﬁséfﬁuﬁﬁﬁa&l§ntm8dhuﬂ aetge thumﬁﬁlﬁﬁeadCP erm DVD,
:cep in histogram between, t'IMf."a.mer. ? Then,
for eashahcane IMToa1ﬂheethnmeHumtnmemsUbSeqmenutpmanaa from
that has an inter-frame difference in histogram

the igeaiLla dekhanpseeneanstant i Pesictindn acknd] dat et khatBiserver
canner, nultiple scene start p.?s i Lion candAdat Es

notQQﬁwﬂgb%Qh%%qngNgﬁhiEQ%W%E% LLJQ?m%Q%%bQ%r§gc§mulatlon.unlt
where | _Xe. |n - case of anews v.lde'. , an iInage

nothavhggnpd rﬂﬂe ’met%gaﬁ 'edlthﬁ er%?gar§£u§mntrhpwﬂn an

be?ween nevvs or case€es

h
accu%&ﬁtaérqiﬁ%w%éﬂ%%pﬁ%éfp a?' SEJ%T’aﬁﬁoﬁnEBrors‘i‘ iy Yqaether

eoar c;rr d, and -ch-- character

w1thd§§@?@ptfoﬁOEalnstazﬁe

Also, inthe first embodiment, a case where themetadataediting
apparatus 100 is provided with both of the scene description edit
unit 5 and the characteristic extraction unit 7 has been described.
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 1is
divided manually. However, a metadata editing apparatus to be
described in this second embodiment is provided with a scene change
detectionunit for automatically detecting each scene change point.

The metadata editing apparatus according to the second
embodiment of the present inventionwill be describedwith 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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at c:. .a between news, for instance. cordin °, the
i mage haV|ng t he predetern1ned pattern (herelnafter

ref. rr ,d_tolta.: ne "tenplate a. 1-. _a .a,_..
the .iii} e Jalage i reglstered i s advance. F:or -
,twice, the the *..:he color his togra.-u.
toetenpe a.e aa.gc: t' eotr i _pa: rn (for s' _ar
i 1 .lons are observed Ina Lina area of an a
_ncer at sse_ch erwee ne.zs) or the like ian_:T: the
secon@ edbedimage ¢5 rlegistesedt i madvance, ep -2i._:. e

corresponding to a cease change _ pp nt is mat.c_n ,c

agal Mstring tdFie. & la mleahelatlaragla;nagsapparatﬁs Ebo® includes
Then, if the 5|n1Iar|ty ‘e ___nween is}' .1,

a coﬁt‘@n@c?@ﬁr&@@ﬂf‘igforpﬁdlsplé§7_un§t35 L 8ce@S JiySCENE unit 3,
start )03| The sim arlty a he j udged based on

a th dﬂ‘%i gﬁ 3?&&e£§§f?n 1%% %%%%dlffngfc%ﬁxﬁPg it unit

Is:e e fa
characteg i stic anpunts o | at e

.are )
5 a et St W%%gﬁefén%w&?erﬁs bt Srbenper i Gappact ion

i mge corresponding to a scene change point ate ax
unit,7j a usgra}%@ugr@n¥ta§,_@,@etad@@%J $Cfhption unit 9, and
characteristic anounts of the tenperate image. if the
scengi change, dptdctlionlunit. 3€,. .Note tthatt -reféyemctnimgseral 40
hi gh, 1h: scene change point is registered as a ,.ene
denoStéartcéhelstden positeon inforlditldn LIONCINOEidutonatically

scene var.
detected.

Next, howthemetadataeditingapparatus accordingtothe second
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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position is ou.OputEed to the scene division unit 3,
he scene division uni r 3 d._ se::h _ lca a scene
start puMon 1 ,:. is also capable of determn ning
the scone start position and the scene ! pwlion
based on. designation fromthe ober, like in first
ei shodi neni: described , . .v. it is also possible
detection each scene . Lamon and an described in the
sceny secHon information netarlata 12 outputited from
on eafe scseenehdinviesPonntinilet 8cted thhe tdcenecchankange detection
detection unit 39, the scenes auLowanicallyY detected
unitby9t he scone chawe detection anhL 3g based on the
scene section informati on newwa 12 fro-, the scone
diperswints i, 3roNcehat, of he detakksnef cthggsceMeection unit
desciiptiwne~~ntti,,nAt those "-n descri bed above,
39 aﬁ@oyﬁe yééﬁetgfvrgfgﬁt@n&@m@ ﬁPPﬁg@éu%e%9¥¥bedef&-&%tail by
netadata -- h q ,_, hed . . video data, a d
. k.characteristic : _-_scone, ' Ake in tiw first enbodigeng that
ak1ifdscti b8t ABOVET T &0dit IO C EhBCEScRAPR, et detonten a
, ection unit 39 is provided, so W it bowses
1s agutonati caArydet®ét each scene . . in content.
Er bodi ment i
Acasewhereacolorhistogramisusedas characteristic amounts

for the scene change detection will be described as an example.

The scene change detectionunit 39 calculates acolor histogram
for each frame. As a color system, HSV, RGB, YCbCr, and the like
are avalilable, 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 histogram of 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 in_v

sum, = ;!Hi(k>—Hi-l(k>l+ kZ\&(k)— S, (]+ >

k=1

Vi(k)- V,,(k))  Equation 1
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Third reproduction wll bn describno which perforns

summary searching, any] the 1 ..i _, ..mfirst no
Y....,.-_nr Me second e..hoc. fes_ i described
above. The ,, to the third enbodi mrent of tle piesenl
invention, _to FIG 3. .. retadakEa Ci. apparatus

20C1 a thuMiail image v unit 21. . unit 23, a search
result display unit 24, a sommary creation uni,
structure display wiit 26, and, a unit 27.
sum; i af ormatfi onf fdeenchaoch bhetoaciebMtercen: 2 Themne i mnd a frame
reproduction designati G, ayK the |like. nos search
i-1 um T 23 perf or= search searching based on the
desi gnation (seacch condition 31. 32 obtained frow i

H; (h)h'ea 1l SPLay$r &, f esyl & ?t?heolfnfn{'dggr seal Ch NG s %Pghe histogram

sumrary ar eanon Unlt_ 25 perforns creation o

su A)_.swHhary, crn ion_t. 26 i spin a
¢ (3 Fugt i B S M R e R B i B m ot e IR st cne
on_surmary |nfornat|on 45.
histogram

Vi(h): a wvalue histogram, bin V: the number of elements of the

histogram

1 N-1

n-1

1

mean=———) sum,sd= [—— sum, - mean)’ Equation 2
N- Z; ' 'JN—liﬂ( ' )

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

sd: a standard deviation of the differences in histogram between

the frames

Then, each frame, from the N+1th and the subsequent frames,
that 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 anews 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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Next, how the netadata apparatus accarding to - the

accowpanying drawings. ...s Liao ..)... analysis unit
receives 19 .t of the .p tau . , . 28 desci-ibing .
One hierarchical. scene s |_ . ~ possessed by the
content, information concerning e, iu ._.|

each scene, ,_ " C._ .._,, c anbunts .. :a scene " not
the like., and perforns anal ysis of the met adara. | n

thtid onnodinment, it is assuned Am Me nel adata 29 Lne
patt@yn, Su@@smslqn|umag@nppm906Edthé anx@hnotneabpodi nentdio set
ime't' " oc, t...iioinL. n.. :_ci.. c..a.::. t i

onthdmaqurouﬂﬁxbﬂ@@%ﬁﬂﬂmdterdeﬁbfuptlon Shpﬁmbﬁﬁﬁdsmmserted
MPEG .. Consequently. the netadata is a text file.

at sMWt&Ef%@'EbB@@eﬂ”né%ém Q%ﬁylk'E%n%%codﬁgcbﬂdiﬂﬁl§'n@ﬁ&.unage
format. If the ta 28 is wi - en in .

hav1n—ﬁt‘%h pg%eorms anar%/)S/dSIps%t (Q%‘E%‘ifm%,f_%r%rx%fg?ﬁséﬁr%o as the

"tem@%?ﬁ%ﬁ%ggé" orn@ﬁggﬁgﬁy%noo i iFhé%%a%é?&rélg§lcamounts

ecoc . that Perform - dec. od_ of the ne: Cadata 28.
Of‘jéét§WP8€?E?eﬂnagelfire%h$¥e9©dﬂébé@V@%C?anFNbﬂnﬁtancer the
result o7 the analysis by the netadara anal ysis onLy
chard@tandsdi s plvays tshef thieeranchitcalimggere e tee coloe 2% togran

o' the ,-or vent . The scene s tincture of the

of thedninenir=tclisplayetde notian @ ffterid { foofineachcsceng,s @s-ions
shown in FIG 4,

are observed in the area of an announcer at switching between news),
or the like.

When the temperate image is registered in advance, each image
corresponding to a scene change point is matched against the template
image, as shown in FIG. 7. Then, if the similarity therebetween
ishigh, the scene change point isregisteredas ascene startposition.
The similarity may be judged based on inter-frame differences,
inter-frame differences in color histogram, or the like.

Also, when the characteristic amounts of the template image
are registered in advance, characteristic amounts of each image
corresponding to a scene change point are extracted and are matched
against the characteristic amounts of the temperate image. If the
similarity therebetween ishigh, the scene changepoint is registered
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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The i thunmbnai __i?agr ..play unit 21 receives iSi_
a,. xf the result of the analysis by the Po, adata
anal ysts. n 19 ( h.nab_] ;i bade . xn.f. imat ..:a..
f u . 7as_:l 4ys alist of t. . _.,. :Laii imges
of _: e o:ltent, The search unit 23 receives search
,egna. t zn, the'.. e via the user input_ unit
.2 and searches for a scene contained . in the
content. At this Lime, the user put: a search
and acondinticonl pysigiivhng sekeywond,iref csanpliern pagenortidecene
like via the user input unit 22. . The search unit -

starﬁﬁéblﬁﬁeﬁQumkMﬁﬂiﬂﬂlﬂyde@écte@@nﬁ@ﬁé%@%ﬁéch&&ée@etectlon
.r_. search condition 31, such the keyword or i h

unltgbarQQh§N§Bb§%ﬁmaQéeﬂﬁ%l%ﬁSan J@@hes?cogﬁé%%o%Xment

W user Jdse aracterls I'C anou

i.nf 32 t
e altdsescgé eoaet% T 210%%%?eeq?et§rf2thpﬁsw10§egnd the

uni t g X search res t E play unit 24
Scener @8& 98§1Fﬁﬁat ofedite dredaretaos then e Ussichlikealn the
he search . ni.. 23 and performs i py nq; i.
flrsﬁh%ﬂ§é§w%ﬁﬂlé&ﬁnrlb@ﬁwihﬂﬁehcx or displaying ¢ the
search result, the thunbnail imge of each scene
mat.chiEnglthepseatlbhe condi thomnsdsidi dplrayedietfe@rtion unit 39
i nstance. Also, . ne summary cr a. i n unit. 25

to deceeates rassunmRharefe tHenecohthasean SHPRME ¢ €_RHON rence
designation fromthe user via

to each scene start position 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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the a___ input _t. unit %. At this rinme, the user
i nputs; infotmaLion showing the re. -i. ion rinme of
summari zed content, usei- preferences, and t s_ like
asis :g the user input unit 22. Wen the. content is
a news video, for instance, the user inputs preference
i nformati on showi ng that, for .'lstance, he/she w shes
to-.c n.ly" watch sports newt; in the news .. . or
t Po watch . a 20-minate sutmmary of the new : Video
--hose ,-nay _eng n is one hour. The u nmt_ary
creation unit 25 also creates the summary i nformation
Thirdbemebehiagr the summary condition based on the scene
[ , row _ton tines described the r. etada a and the
tQ%FthﬁfOEH§EHQQM§§j #%ﬁ@.n%.ﬁ%%aag% Ai odu goﬁ §Eparatus
1, For instance, this summary in or t 7 on
renr ducti.on, list_ scen cont ai ne

will De escrlb%g Whlq? pﬁggp s ﬁﬁpgﬁrykgeéaggﬁg hon OF 1mages,

|nfornat|on ornma:ion, such as the UPL, C'', ta

and end position v scene in the content that: the
editjggranpaies's ¢cc2relineproduee, £ 1 ts @mbiohie reort ent the second

ot:oc .t:.on, .i. ul ay unit ., s cto, . content-
embo@hmedto@e$heib®@aab@Meinfornation t_on of the content:

contained in the summary information 310 and perforns

brizinentiaep of @dpbodlctRod7sphaYtds §c@o§§hthtob@he third
leprcnttre.d .based on the scene lid:, ..o_rtained in

emboliNBeSH o8 t Ky prkBAF M8y AN ﬂ wfi‘FF blée(ﬁeséf)fbkgéd hhgh reference

sumrary i nf or mati on |erarc Ically descri S t scene
to tﬁéraCCgméghyrﬁbrﬁ%awff&éFo@&%ﬂt8 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, a search result display unit 24, a summary creation unit
25, a summary structure display unit 26, and a content reproduction
unit 27.

The metadata analysis unit 19 performs analysis of metadata
28 describing the hierarchical scene structure possessed by content,
information concerning the thumbnail of each scene, the
characteristic 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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FIG 9 hews an exanple of a h't arch'. cai: scene

structure, -G 9 .1, s~".-"looan C, _;.27CQJ IC? G a
scene L_ .,ctD.: r or :?T i, "'a Each scene given

i nportance in a range of 0.0 1.0, wish. "I1.0" neaning
t he hi ghest inportance and neani ng the | owest

i nportance. The .... a o0... ;).... c: is ,;-).".
u.7.t.... Lazed . on the user preferences, for

instance. Cf rte,: us (a Ktie=:c=es a." a __ e ,
the cgplepfed Thhtagvange! dfd dendt cat ey that 41 dhedlw shégmonall
to watch scenes of a soccer gane a team A and, in
imagepantpsupar ont o0 néd adatechas & result of thkengamesam agodlysis.
scenes, each scene is given inportance reflecting Los
ugerhriefenencesaplFolinow ny, thiser whem tsugear ¢z atdsdnmnation,
perfornmed using only scenes having the highest

reprddRAtANE8si GnPilbn, and@le there stimatized cont e8terforms
having the scene structure . ?own it FIG 9(b) Note

. ! t - .
sear%&ﬁﬁg{%%éﬁ?gecﬂ@%éﬁch ng‘esal ngﬂt%rp Qseai}%h [ﬁg)‘éﬁ%‘%l%% 31)

content contal e Sscene,

sition_jnformation (the start position anck, the .

erom BRENSER A Y SERBCSOGEC 57, At THE Wbt Sht o ki K@t ion
like. n.. . .,.t ion concerning the scene structure

32 obdpigred heCBURTRIMT Y e eoht et $C5as8edctb Mol Suhmarypit 24

_ Structure _ pl ;' it 26, whicht et displays ,t,2 .

dispkrgne seructure oBElin adve diviger. f §hm shiowar v e ion unit
90), Also, when the user selects at |east one scens

25 pethatrhe/ sheatwshestt @ reprodugebasieng drhessoeaey creation
structure displayed b . by .:1le

designation {(summary creation condition 34) from the user. The

summary structure display unit 26 displays a structure 38 of

summarized content. The content reproduction unit 27

reproduces/displays the content based on summary information 35,

content reproductiondesignation 36, and content 37 tobe reproduced.

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

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

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

is metadata generated by the metadata description unit 9 of the
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structure display unit 20 or the summary structure

display unit /6 -sing the scene 'l ah ]JaL s displ ayed

by, tie thunbnail imago display unit 21 he search e_

u,: display :nit 14 via the use,- input n 22, the

content :ep uct' on; d | unit 27 reproduces/displays

each sel ected scene contained in the content. As

descri bed Lbov , with the met _ata reproduction

apparatus /v.. according to the third enbodi nent, it
firsbesbwes ipossiblbetse cansheducenont yeeEct peeme drat nteheormat

user wishes to watch asinq the nelada . . :t t) the
stipdattededy tNrgs-dppacatus cacearndi nghet eMedhitbSts a text file

enbodi nent or the second enbodi nment described above

writ®%h $gareh of Lapisceperdesitedodyy id:iine ugfﬁafnyéf}@at
ray .J tic anounts described in the nmet .data in_th

f-ﬂh g@gg ?ﬁnEBNLQ tgeﬂ(ﬂ% XML’dECFIHe%agata §1y51s

provi reproé on appar at us
. ﬁ? However. thi conten .....
unit t

S be prdvi %rﬁegmtﬁéﬁ aﬁﬁapawasanﬁgwgls of an XL
i nstance, nanlgulatlons and dlspla%lng concernln% .
fllere&%gbgtq‘r{}ﬁaq pnd, 1§ thegmetadqthae p 1s pgeodedgin .hie>b1nary
i in0.", , , the scene structure and the thunbnail
formahagégﬂaﬁdﬂauaﬁQﬁkﬂﬁﬁﬁunétﬂ&aﬁrwasasadacpmanﬂhatﬁérfomns
torl[aKon7 termnal, or the rite, and pr'i ii_( and
decoadlina ofctheOﬂétaaaéa eg; " ..Q" . ono tfle mu
', ~a conl IC ay be perforned by a term nal
VVTHé"éﬂﬁﬁ%&%ﬁ%eh1§9m8§chﬁﬁt 20 receives input of a result of
the analysis by the metadata analysis unit 19 and displays the
hierarchical scene structure 29 of the content. The scene structure
of the content is displayed in a tree form together with the title
of each scene, as shown in FIG. 4.

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

The search unit 23 receives search designaticn 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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tot C'..... e tel ephone, the pc-table information

termnal, o :he. Ilike Wa a network, | In fourth C

.mPuUdl. ., -Qm .1. Il: i,...dc delivery server (77.

.1 dlc delivery apparatus), which delivers the | _ada
of content to a client ;:er_m a..; and ax content

deliver server, which scalably constructs the content

with reference no the termnal capability of

client termnal and delivers the constructed
infogen-ien' 32 ¢igithe sedtient! tesmiamal thal ,Lilid 1 be

descri bed, A content delivery systemaccording the fo

_Whkn tMEDAret Ahi0f ivhighe presentuninventiisoniwi $thedy the search

described wth reference to the acconpanying

resulf aWEPYsy uniklfG rbceivBs anbhock: dhageamshovwbAgha searching
cans r i .t,i r" .._the content delivery system

c - e : r
oy 71 B0 e PTG 100 2V bt ant THer fgary Tesult.
servyer ludes . a ne; .ad t deliver rv 400 R
rs = JERFS0 Tor Gheet S ATEe ftton Benn T Shathe onpaget L image
delivery server 50. The netad.ta; delivery server 400
of efpnR| Gaescatadata e ctimA @t i o thrtOP 11 Sa Taetlaved, for

anal ysis unit 112, a termnal capability judgnment
instajmte. 43, a 7 _.. _u:_ . re-generation unit 44, and 29

z., r er_adat-.a deliver y unit 45. in the necada a

a@lsol thei apmjpaoy creatiodijnitthére cirsaaecuaukatedr yhef the

net adata generated by the ta-da e di' ne apparatus of
contddte based on summary creation designation from the user via

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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first enbodi nent or Me second a"r_d,. _cnY de3nri bed
above, For instance. The notacialta analysis unit V
perfornms analysis of netadata 49 describing the Luc
re and characterist ics content. The term nal
capability judgnment unit 43 judges the term nal
capability of each client term nal based on

i nformati on concerning the pa,~zt s :~t ~ _ _ The
-- .%?date 51 ~ Est termnal re-oen. , ; unit 144
reprg@stguctures the content in .. ., t -ce wi-tl- the

judged termnal capability of the client terninal .
based,onle cestdiit 50eprotiecofotheiepiaydahar avd specifies

re-generalLes ,:eta. _lata 52 the :. . _c restructured
targ&OM@MentdNesdd ;dn Ftihe s 1dcatiodeld MeFa tidd 5 the content
delivers delivers _, ., 1 53 re-generated by the

re- er n client m
con 081 Yy gpre g P CHPAAC L
outs ge the

A
11. 41 ?Pﬁreﬁ¥éaucedbased

ovta i O il L IR R
enbodi ment, in this case, the net adata delivery

on theeFGare 406 It 668 Fgé8edptit thteh%urt‘“%lar Y g arE e i o Fa another
them ; cta: accum at 1 . on, i t A is n,

form, \irira SqmmﬂrKNymﬁﬁrm@ﬁlomhélerakéélCﬁﬁéYodhéﬁrhhﬁa tb¢m§cene
content defy giver v sezver 500 Includes a content

struacctarud at ilon sunmta 46z ahdcanicant ent del i very unit 47,
in the content accunulation unit 46, there is ace

mulict.ed goBtentindS8xalpeccont entidebiveryaunsitedd structure.
delivers content 56 the N[not termnals znj~ to

FIG. @Q%@rmg,anv\é\%gpw@f deldMer s?2-uredvest s o34 finamddieent .

client termnals.

Fach scene 1s 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 1is 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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S ike in the case of the e,el very r 0] gi bed

above, the content accunulation ..nit 46 way be

provi ded oulLsidc' the content dellvery server _n tl

the content _1 ... r': server, 500, receives input of

the content dal via a net w (no: shown), Next, t...w

the . ¢ . e. "t dell. r; emcU"i'r di to e Lt.: t.

enbodi ment gy rates will he described wth re f

erence the acconpanying draw ng. .. st, on the
in the| gpateth derivery sekver Mraﬁfaqrg.asﬁlsorumqna@rrpm ortis scene

anal ysis of the netadata accunulated in the netadata
struageusud at o onthuni sudds r Thed astacent s umdsQd to tlpeerummary

__ns in the sane manner as the netadat _ anaiysis
strutbite 18 09f1ayt heinet adaira drepredudt 401 @ppar-atusn200-0fcture

the third e,.,iod,..ent described above. By

38 iRerhorning the, anabysi s, of & he, et adata, the _ct
:data anal ysWunit 42 obtains information concerning

F:ﬁgso, whidh 820 %hgr ?%E%“ glt fg ?ntahsoﬁgnrg%"gt%ﬁﬁfe&qe/she

ows content ructufe inf
anal uni,f the mto . a de;

w1shese%eFeaaegPaFnaSlPa FRE FaPEn SRt AR Dy che

the illustrated exanple relating to c news . J d.ao.
strugupp glisnlay whet Vg0 doeYrheatustene struetwre ditelay unit
content displayed in a tree form Each node of the
26 on e nacoheespondsttonionel 1 s ceine landd $yvasbectateidnad t himage
various types of 31 scene information. Hero, the
dispVvayiwust t2112k. res §eascenecsnfordmidion, dmal vdevaa-one user

t! Lie, an abstract, tinme in-focma" ion, . i yr scene
input wunit 22, the content reproduction/display unit 27
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 tosearch for the scenedesiredbytheuserusing the characteristic
amounts described in the metadata.

In the thirdembodiment, 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, may be performedby amobile
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start position and a scene .. position, a scone

thunbnail, representative.' frame, . .a thunbnail

Shot, .. representative shot, and. scene

characteristics such as Asual characteristic anmunts

t he concerning colors, .II fii.f):..tit and 1 : F-

Iike. Note :Y.u in FIG 11. a 1li;. tea. i.'-0s types

o-" scene information, al the ,."7: e titles are

shown. As . , Here, it is assumed that r- . L ~ .
telephpng, al Poripbl8 are Vdritows: | Rt oriae ] onokoulehof dke, and

devices having different mnai f bt. ot
procd&HInmahdduﬁgiﬂyﬂmngmeﬁfhlnqrtpraduonmunmﬁhthemult1med1a

. peed, a processing speed. inmage forma- ::teat can be

contdePha yChe perdd rsplcayed, 8Pk ABYE(FESALE i ni OMfhcd) USBhacted

in-oat ft ' ion, and that |like. AnT instance. it is

to the m@b;iettefepﬁgné theé?o)t££ie-1nfdfﬂé%10n.?Eghmﬁgléa}r'the

a oer ma pulLar has sufficient performance
th res o .: |' C..... 17.u:)...:1U7 speed,
llkeV@ ¢ a}%é¥%6r%l gDeed, dlsplay perfornance and user
P hr' b 1 _Kilia, t i S a. 1: E_.:i client
terminal 482 is a nobile telephone and the r, m _in: _t
i eent termnals are each a - D,, or the li ke'
Four adhuibogiment he client term : A-a, _ :1. to 4Cn sends
i nformati on concerning its t er mi nal performance. -lie
t én<thrim halr capabbHihynfudgrertdair tle A8vanakyzesrlindhmdata
information 51 tel. was 1t from each of the tent
deliteryWinas-A8:isl) , 10 i48ndandvshewshtheet gt abf content to a

performance o the client termnal, ws the termia de
clle%§|té@ﬁ¢%%§ _anéc§eggntent_deg1verya%e¥@ér whilh kdalably
s oi._1:

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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llei: ] -"f thc , Sand the J ke , a.: out s Lt
ncat the e a.ista re--gene: at , _.,i t 44. \Wen the
original content is video e ontent encode., n PE -2 a
ldhas a high resolution, for in er-t , the c r' cin;
nl _ content can . boa reproduced by the client
termnal t81 as It ~ aus the client termnal 491 has
sufficient performance as descri bed above. A150, it
is assuned that this client termnal 40 has a :.un.c

a metagntai ddl whiich isipossible to performthe image s
mmary reproduction a . e.ar. h_n; described A the
. .Lra ténboditpent-a acesmu7bedoabanet On, the-ot her hanthulated
it assuned that: Ap client t .. _ 1 nag 482 capable o

the ﬁ@ﬁfad§@9tg@1@@§§@@d B tH&%@t@%E;ﬁ%d‘@%ﬂ%‘@ﬂMﬂﬂé ¥ the
<

atie by W client termnal 482 1oci. The m_

flrs{agﬂﬁédfﬁegﬁnSEaEh%ns%@ Bd4%g£%%1 en% d@%cr%bed q?o%e for

accordance Wi or mance eac
lnStaI,'lC?C [ L'ﬁ';l]e " me%ragag;al Sanfl’éﬁ%ﬂgn ¢Ip];0£n‘%d pee%erps r?élalYSlS
describing the structure at’
ot m%ﬁ@éﬁ?s‘%f IERETEBSPPUCHEr 63 TESHUERL ar@h@}mﬁmus@cs of
' met adata S2 to them. a datadelivery urins is
conteleti vefed terthead! icemtatidrimivnaludaA8intasuntt 480 jthiates the
.he rest turn eg of the content is not perforned. On
termthel otherb handy oft kectl ceénent teAm4432 bhascondwy it rmation
function of reproducing short video ;hot.. and is
51 cdmcapabletat ¢eproduct NG reVBE Y- SLeNet 5@ inRat  The metadata

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

30



the r" e-: ut _- J._he content : nerl rile he c
| ent terminal 482 using short 1 eo shots of inportant
scenes, j2 FIG shows 12 an exanple of a. content

structure aftoc the ..-es -1 rtl" _r1nCJ by the IC2

c.:'. .-.. re- generatron unit . of the content Uji
). e. systentaccordlng to the fourth '..h .. ..eP_ As
shown in FIG 12, each rnr ¢ .art: scene, out of
scenes of the news video, in extracted and the

the clorrenteAsinsip. 4€utpetfn.in ascdtdaniacliudecontynttdwel ivery
representative shot or representative Yr aC o:f.xt

requédts, bn exthachedcscene. tABDualhe client . term nal
482 does not have the search function described in W

e jaboventitid ga@@@id'tﬂér}ﬁeta?tféﬁéqatelﬁfxeky s_erx;gkeél\ﬁ@rdé)é@rlbed

types of scene information in the

L d t
abov%e Fhe c%naggg:géégﬁufatfognggﬁte%§¥ornqxa q%v d éﬁt51de
r|b|n .only thr structure

the c(%nq‘_ent Tie}.lveegy gﬁ&vﬁzép%&?cl IIDS enc&rsleat t}}ben contegt dep]rlvery

"se.nt a' . Mttt representative frame.,-. ¢ d” the
SErvggends reafd Veendsrt éﬁiﬁ@et%W%Ee%tFﬁﬁﬁhé5n%t%dhﬂatwork (not
’ delivery uni,: 45, The m.data delivery 4 tvers the
shownet adata 53 genera Led by the netal 3t:.
re-generation unit 44 to the ¢ ino n. Each of the

ciNent, Ebwt th@Cont48t delavery-skktys eccbheinl @ tade fourth
"> delivered by the netadata delivery unit 45 and

embo@bhahns seenaecstyuctune | REOFPRLEON Qfnt he- EORLEAL . o the
W use c._ each of the

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
the metadata analysis unit of the metadata delivery server according
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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client termnals 481 to in selects a scene that he/she

W shes to reproduce, the c_ ent termnal transmts

position information of the selected scene to the

content v r s, 1 1'._ " 47 o the content delivery

server 500, On the scene position information from

each of the client ternminals 481 to , the content

delivery unit _ of the content delivery server 500
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includse oceraltitlel i entabsi(dact,. fime irffid@itithregéontem scene

3.e. .. } unit 4/ serMs a scene sta ;o,  t.ion at)._
star‘SCﬁ@@i‘Ciontﬁh@laﬂ@@ieﬁe el sessition, ,eﬂdbc&geSCBﬂﬁbﬁfail, a
,het ;anal conten_ . On the other ... in the case of

représéﬂtdteﬁfé erahpal 2 8 nitde cantent, dekibyeryHnit 142 §hot, and
sonxi s , he. locatdun infornation (s-0. as the UF. 7 ,

scen@ tchsa%%%%e&‘figrtﬁégm Qﬁ&ﬂe a%h%lsl}'gﬁ &rg%tmbge amounts

neat e |s not rep
clle t.es: na

concef%r}l g;é FnOtlolﬁltS Cand] %hf iékFt g\} ttehetlrbact ngqfeIG 1,
' I very un -perform ious Linda of
amon%&@e%%afh@us w@ﬁSa%ffS&%& 1BO6AVERELBR; GTElsbIChE] pene titles

conversion, and. -: i3, , ooat .l file size
are ghiwugn cont ent sunnarization, and sends resultant

data to the cli t r- nal 482. As described above,

Witelre , t e fe. aissdata dékitvehy cli€ntt freurntihals are various

enbodi ment, it becones possible & nmetadata in

infoltLoidanceoutholhe capabidd tynefrieach of ctheeeti entertninal
- P1n als

capabilities. The terminal capability refers to a communication
speed, a processing speed, an 1image format that can be
reproduced/displayed, an image resolution, a user input function,
and the like. For instance, it is assumed that the client terminal
481 is a personal computer (PC) that has sufficient performance
with respect to the communication speed, processing speed, display
performance, and user input function. Also, it is assumed that the
client terminal 482 is a mobile telephone and the remaining client
terminals are each a PDA or the like. Each of the client terminals
481 to 48n sends information concerning its terminal performance.

The terminal capability Jjudgment unit 43 analyzes the
information 51 that was sent from each of the client términals 481

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

determines a deliverable image format, a maximum image resolution,
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tied hthtinF -C. 10, the net 3 Yatd- el aer Y
server 4v,1 and the content delivery server 500 a}
shown as _ .araati a i °~, aLip . _ ut I-lie present
Mention ics no: lima ,ed to thus , Ansan e, the
caratenE del eery server m; be provided i n the ne
at deliveryserver or the m tadat a. delivery

a len@éwéf? Thay e Provitedheiln keherebarent taellisefy the metadata

server. in addition, needless to say, the neta-data
re—gd@éi&éiynenwiséﬁverwmmm1ﬂh£oc¢gteal cdeltiaer yssefvep content
Pay be provided in the same server. in. his cast, |_

encofedaheHrs-2sdibl has afGigH hesd et digl reapabibiht¥, the original
judgnent unit 43 easily informthe content . dellvery

cont@hﬁ(ﬂﬂlﬁé d&ﬂ%&yﬁ&ﬁﬂm@&fi@@@@egklhglzﬁ;ﬂashﬁpﬁsbecause
term nal s 1 to 48n,  which makes it p055| e

the %ﬁ%éﬁyc£g£§1£§f 4§?nﬁggt @%ffg%$Pt rg% rsg?ﬂ%%gcrlbed

ke“1n accordance w pa s
ient termnal and no._d cont ent to each of

w00 E e T S bt b S Sl LR B A AT e BT 451 has a

enbodi nent has been described by assumng that int h
funceligpt delht vhdel uhtil af Wensibla, Lo heerogat Bhgererat edimmary

. by the . Md....u editing p::._. us of the first
repr©ductL@boam@aeﬂaar©mlm®edaeconbedbodnnéme thdesicrdngegi iment

above is the present invent ioni nov_ mtectto.his
descahdedneedless chotha;otiedadatal, 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 1is, 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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gen ..ed. t 3 i apparatus o ... _. than _ e netadaca_

i ga.paat'" , of the first the second e: '~ es
ed above may be accunulates in the nme tEtt: . cu
ation -.zits 41, Fifth Enbodinent in this h

enbodi nent, another exanple of the i _ _ each. i
delivery _ server described in the above fourth

enbodi nent will be described. The lie'.aJ..a-,

dellvery server of the above ~rJ,,nrth enbodi nent e.

e F1G- T2 pASetF o (Hemtroramaiala  Gqitlomnt -simeisiente |afiter the
meach client termnal. Lathe eXubd Went , however. r
restyutounpre appriopriatealytperdoreme het net adata of the content
re-generation, the nmetadata delivery server (net data

delidetyveyytemopacdrdiis) tg tWOVcGed WWetiboainehtad-Ad asHown in
re- , _eraf i on unit that perforns t1C?.. ,aWt3Y

FIG. 91261éacﬁliﬁééf&££%a§éé&ep oué'@flécen%%r$¥r%h news video,

information that Ann hint information t he neta ata

e oA Be e one o g ol prnr =B S R prealifrtte onty
e LTS A IS I e

constructioncit_tine dellyer{ c-'r ie "oxe' :gto
scenp. fA}§9, CheabedifBht L6FTisel, (E2enocisnvent ifgive the search
Referring rolNG 13,a.t;<..~.. .:.del _aea i ._n
funcmy¢n_gg$g;ib@@egn the above third embodiment, so that among

the various types of scene information in the metadata, the scene
characteristicamounts arenot requiredtobe included for searching.
Therefore, themetadata re-generationunit 44 re-generates metadata
describingonly the structureof restructured scenes and the position
information of the representative shots or representative frames
of the scenes, and sends the metadata to the metadata delivery unit
45.

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

Each of the client terminals 481 to 48n analyzes the metadata
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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ahir Ait rforman6: analysis unit 67 r unit 63, and a
net adata delivery unit 45, The hint information
analysis .nit. 61 anal yzes netadats, opt_
nzat_."' _or.__ n information 50 and oufpurs a resUt of
the. analysis, The me'wau:.;a anal ysi / Cene |Ition u
6: 3 anal yzes netadata W ans. ibing the s,t _uciire
and characterlstlcs of content based on a.:a. y riot-
nn tio hint information 62 and a , ,,n ? it.ion
dell%%rﬁnE%Fﬁeﬁnégo rar' gerer:. ti_n such as
i nformati on concerning the performances Elie client
t éimirnales vingr ehererwes poand ion infotmatica fidnCebkbhlof the
d. .1e3 i. tdata 64 Then, the ne_; e_i stl delivery
cliemtni¢rn#ddadel 4€l "td _4Bra tiheecoothe ekientrienninal$,of the
In h retadat: accunul ation unit (se. FL G 10) r

cont&hened adalt @ sé!rgféie%@fﬂ @}bf‘glﬁ@%cﬁtféﬁ&fﬁrﬁf@ontent 55 from

characteristics of t' content and the [Cetadata

the @&#ﬁé‘%‘gaéé ﬂﬂ%drpfunlt 4% grllc?r}ieﬁove?r% schlemcontant to each

ormat i or t -rent

ot wxfs o Fortsbm 5ined Shnbos LB G NSO M B e
tadaLa. .. is mat uesc r the ‘y es of information

181, dotft &NEEnE fRé INREYn@R at 4D SePHé anwifite shértcppgation and
tied informat .on, zinc-tte out |~ne a; do mexity of

a scehe eqdipo %1 fal @r andNextivemow tdver aepoatist@sdehe vérijpe original

server accord ; 0) the ii_ t-, enbodinment olv: at an
conténtbe @estri beder hand, im,th@ gﬁeetd’hiGthaQﬁlOiwyteﬂginal 482,
drawi ngs, be mdatr o_tl1l.7Ylizat)o-. | In_o ionS0O -

the AM©snt hRCLivdAy detiai b7 byet@King 1o@atasnan, XAk eon a (such
case of video content having

as the URL) of a scene representative shot. Note that when the
representative 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 deliveryunit 47 performs various
kinds of processing, such as format conversion, resolution
conversion, and reduction in file size through content summarization,
and sends resultant data to the client terminal 482.

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

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

server 400 and the content delivery server 500 are shown as separated
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the structure shown in FIG 14. 3\ vi onen (Root)

(So-. ¢ gane progran) is broadlydiv ded, into two

scenes (Scene 1 and .c , _2; eorre _ o n_,ino to the

first ha If and, tilt? secone_ h_a ,.f, any! the

fi'rs ": tel_scenels nr t her divided into

mul tiple scenes Scenel--1, . _enel'-2., ..., Scene!-n)

i such as goal scones corner rick scenes) In FIG 1 -

, the tenporal hierarchical ..:t :: r e anong the
appakglenessi ndifcabed isigiy anveesionsty nettukeni @ to this. For

nmeEa"ata 9 c.,, esponding to he deo cont nt z. ib~:
lnstaMQeté@mnqﬂtén@daichecgbeﬂwwmmaybeqﬁxﬁhﬁaﬁﬂﬁ@h&m@tadata

t hat the tenporal r o* ¢ ... the :Cen and the - t

delivét¥ ééﬂﬁér _oRdtdé mEt&ddea &@li&@k§c§%ﬁﬁér may be provided
-f...3c: a=.9 al so de. i ?e. . ea; i nformati on

in tﬁéuﬁgntéﬁtadklﬁvb§y’S%Q%%&aCtInC%ﬁﬁlguB%y’n%edless to say,
expl anat ory notes) , Inmp. tance of

the @g%gaggggg%o ‘or %I§?§6??%Q%Tt SHtS ﬁpﬁ%%iY?iy Server may

0 the scene in accordance u:., the ,
be DD AT Lhe! Bt it s OB S Uit PACORRF gossible
filth embodinent, is assured that t PEGr .3nda.rd ,ed
for thie |'sonised &sPabratadat addestFipriort ¥ somapsiFyGnfiorn the
shows how the me, a.ctitt .a is described in MPE. 1
cont¢mt déLfveazruﬁit.4lt®f'Uh§ sapabiﬂst@escrébeﬂ o e tcSlient

called "video segnent". In each 9 there described
terminaesi pfortml4am ceneh stakls poi pbsandibengt)st@icture the
title, an out til . , e:aee tty, .;7 . dt:,h.e Ilike.

cont MOt ertt hat gt hes enae case whers, the«iaf of mat ion. desciibed i tn

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, needlesstosay, 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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1.11 each vl "'"."C .ecnenl is C...nged~. accordance

wth Mm hierarchical le:, of the video segnent. | the
exanpl e shown in G 15, inportance is described in
each video segnent at tie el ' anti Le,,-"el 3,

al t hough : Co i nportance As described in each video

segnent at Level 4. Also, the characteristic anou

concerning colors and notions are described only in

each video segnentat Level . possiwto express |-’
descyenporal The medicald-a i ¢allverat sengeramingtiheaberondsurth

7,y recursively describing tire video segnents. in
embodhe@d’e&errifbtrmismheemat@di@ts hevwyeheratEbGbalsted anh theaterminal

"time .._t s:on" 39 description, he nci cribe.". a
infoshat ombene ﬂlﬁﬁlé/a&ie@lﬁeﬁﬁltgrmlnlis conpesedifth énlbodlment
x, ', eJl d.: _yl). .S tenmpo ["a. ' X17 i

howe@@r,-lﬂ oﬂﬁg%'Eo'§w§%s%ﬂ$ fﬁ§5éf¢3%éfp nﬁpﬁhkagetadata

that hierarchical structure possessed e cont ent

re- gégfggéi%ﬁingﬂn? taaata de&1%%§$ gé%%%ead ﬁk%a’dellvery

sion escrlptlon space i Viri Gl
escription, .is used expre state where one

appara‘é% NS E- byhpoeet oF St Cfﬂf@ aQé&MEhF Tepaerarfyion unit
d|V|ded The netal ata op: "C za' -n hint

that prréAGES-Hh metppta fﬁegeﬁératlsnle'lngﬂb?tlédiat@fontﬁéniZatiOD
as.. auat a 49 describes He ) .. s and ,)t ea t's.

hint ofinifcEmamildronthdéscrd pthong) tohvanaedor ifort hfhenmenetadata
Accordingly, i. _oe c ase - 7 _h a:.9tLi hown. )... G

re—genetheiomnenl dat a optinization hint ..zt:s [ ation 60
contains descriptor ("tire division") expressing the

t emokal 2 hh ek At Gl ry NYrde £QPEERL nd8SCHAPEQRS h embodiment
expressing the col or histogram and
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
ahint informationanalysisunit 61, metadataanalysis/re—-generation
unit 63, and a metadata delivery unit 45.

The hint information analysis unit 61 analyzes metadata
optimizationhintinformation 60 andoutputsaresultof theanalysis.
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 net 1:_ conplexity, aim desvriptorsi expressing

tint Ois, abstract. category, and rDui.l' ance.
Also, in order- to express dF!'i;c i pit ion c,

E: ,emu and c.. T'1t. .i ez- t y, t1 he depth |I each
Z, i;12t g')1:'l:: in the hierarchical expressed W~
th up to four ievittls , L.e:> | 7 to Level.

Further, . the inportance assunes 0-n. of f di screte

values ( 10. 0, 0. 5, eV 5D %~ As irp ort earn with
outpyles 6é§ttrtl§twe®p%ﬁﬁﬁ%at% hére Hren désermidiedidtmpoet aneey unit
fromthe viewpoint of "Team A" and i nportance from
45 deheven ewpoiadatof S3TeamtiB® <o etthereernisadescri bed t he
bi era:-h:cat position at which the inportance is

descrridedt fukdeacseanent: ibeveliatll wiicehr Ve M p, khenetadata
FIG 1.6 an Ox aof;,forma'.ofthe e adata apt_ t atiort

49 dé@dﬁlﬂl%kpﬁﬂgiéﬁghé%uiEb%n%PEﬁg?ac@eg gilcgkﬂﬁkhgigé?tent and

i nf or mat’i on 6U, shown in, contai ns netac
the %ﬁeﬁ%% %|8ﬁ109 fujﬁ% 1n§%?§?t Cgrféfu%%a% is hint
nf or ma |on descrlbes information for pred Lct- a
lnfO%%foh% ST O T et Y Prodess hd Hetda @ aF aresirciiaghated.
the nenory size required to accunul ate/ anal yze the 1
Here, Ihgddnetadqga, opélmlzgtlpn Igjgys@gﬁp(mstloneqﬁ]réQr the

to analyze r ; met adata. Inm _.:e detail, for
re-gémst @nce, ofheamet adat aafdd es iinfformat-ion d:l@m:n’mﬁmesg Lhe types
| ocation of a nmet.. _-.ta file, the size of the "eta

of i@forﬂaiiéﬁ,c@ﬂ@aiﬁ@dnﬁh ehet hetaBbaaasoa frhke ab0@ht of the
i nstance, the XM. format or L

contained information, and the outline and complexityof themetadata

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 two 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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binary format). syntax file information !location n of
a syntax = _|le defining tine sync a . of the .,eta.
a an io}a:a. ..ng elenent nunber show ng the tYber of
el ements contai ned (appearing) in. ahem, da.:a. Note
that when the we rada. a is described in the XM
format, the syntax file defining the format of the
net; data. file corresponds to a D TD file, a schenm
file, or the like defining the description format
( Shirt e aof tehéd monaste cand arud toheh g ymitdae fpheent describes
information t. describes the |ocation of the .:..,

the Mempoor¥e ischemeclid®]l doructinst arfcehe, henfendat @hat is, the
construction elenent information .. n; information

tempdeseriding dheahyRg @ndscont ents, Ofheach 1descrd PO 1engths
constituting the it t ata. nore WHO, the netadata

oftH&%@é£&§f'%%é%é%%ﬁ%t%ﬂéAﬂHﬁ%ﬁEﬁf&§%§QQ&ﬂH%ﬁgfﬂg%ldﬁ {such
asaigg§§?r6¥g¥1:f Op atag?ry,éﬁﬁfgxaég%%F%{ygﬁ%es , importance,

onpleteness of d Fg showi ng whet her or
and thet 1 tHeodeschi prore eB4FA 1coh ?ﬁélaé@éwrlé 4€Fi prgr instance,
that has the biJ. it of being syntax i(- | y. conEa

a colpediistiqgramdint nonlionhennphexdesecripiorsied by the scene in
recursively described, the r a. construction el enent

accoirdborpation taleshieontahhsat heevd enqforak ©cespat Nalte that in
hi erarchi cal property ,. (maxi numvalue o_ the

this fifth embodiment, it is assumed that MPEG-7 standardized by

ISO is used as a metadata description format.

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

It is possible to express the temporal hierarchical relations

among the scenes by recursively describing the video segments. In

the description example shown in FIG. 15, with a "time division"

39



dep ) possessed by the descriptor. in the case ._ the
T f aa-a description shown in F TG 15, for
i nstance, "vicloo scent is Lbe descriptor recursively
descri bed and has a hierarchical structure wth up to
four levels, so the the mazimumli hic . depth
possessed by the "video segnent” descriptor becones
il7tire In addition, as to a descriptor contained the
descri ptor recurS|ver descri bed, the hint

descy hpbt Wt | bre At sbS desesi Hesd thestal g pilarecone itidp segment
(hierarchical level) a which the contained .e, .-

is compbket. ofmultl]_&lre;i/'ldeﬁsegm.eﬁts tempora.lly&d1v1déd€ y[nMPEG 7,

(li )o'-! ance '. "0 < Cec. Y _.L"lIt-oT .o_.-
it id aleQ dddsible @d HescrlbeQhd) s@a‘t:.&ﬂﬂ&era%&higgi( S RHELEER
o, LI~ ¢ CS altit™,nt;. . . " inpoi . ance'
t [ t t
poss@@sédfb& EH% FgFe%%bﬁﬁ ? 9gfb.méhnégh.-fg tHlEe%QT% stead
of t QDG%ERﬁéfrviégénﬁ %%%%&1pt16n4 é "ééﬁfe dév%ﬁlog"’quqglptlon
is ushed to ezg{pr%yglégltat‘q_ﬁy%@rorge V@e@gﬁnt 1§)clqsma]})ds§depftm%ltlple

e--di cona i ni ng
segments spatially divided.

The metadata optimization hint information 60 for the
re-generation of the metadata 49 describes the types and contents
of information (descriptors) contained in the metadata 49.
Accordingly, inthecaseof themetadata shown inFIG. 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:. e- the " iaeo segnent -t.e , _Cals:o pee sib..e c
‘C]l,b_theape .r rges, t, nas an IDList . A, A
Lie of a descriptor having a va.l:C. Ir the hint:

P.+rl2 .:G. -C _: additionally describes the type of

t he descri ptor trange that _ and _ of values t .~a__
the descriptor is assumable to have. aLi. : i n g .c:
five discrete values , . 0, u.25 . . . 5r | 1.01)
with respect to each of the viewoints of .ail. A"
lmpoéﬁanc?eéﬁ1@@SCFbPed?nstance the assunabl e val ues of
the "inportance" becone a list of [ I, 25, 0.5 0. 5,

1.10UG havishgva a1 eatimbe poiantorifaor af the rahvara taptohninszation

repeated for earth C .orlytar that s a construction
hinteieffenhathennto. t adat aeta@atk? ophows zexanpl Biof the€ormation

mtadalLa cc .1miZatl ' f.iniT information desC 1ltea

60 shown En: PIGCt NEENWLEAs me @A Bt eSIVOFSdh ti dh boid mbtadata
can be seen Lhat the exanple of ate netadata

consPPLEN: 2at Lon eH%”EnEB?ﬁBE?EF?” 60 shown "1.. 1
ocnt,al.us t dat a |nfornat|on ant the
adaL nst ruct,i on. el enent rmat i.
oo | PRor e e ReS TR b aﬁgﬁegeanduﬁ?ematwn for
descrl ptor. '-x_, Method le per_ore- le; ,.-
predyBhabd 6esou1rﬂe's FeLUATF0atE, WG OFE. adEe optlian Ziat i oﬁuch as
hint information 60 will be described wth reference

the penprg size TheuAned- te paformhtienaanalysi shannetédata and
perfornms anal ysis
theprocessingsystem (S/W) requiredtoanalyze themetadata. Inmore

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 DID 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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the utetadat: optim zation hint information 60
desccioed in the specified _format. The nelLadata
anal ysis/re-qerierat Ann unit oa perfornms anal ysis of

the net v, a a9 a. . the analyzed e' ...data 43
optin_zationhint farm on 62ouront ed .the brat rn
at-'-on analysis a-i_ 61, and outputs the netaci a.

64 re-generated based on the condition 65 co) .rA. nct

the nmet adat. re-generation, FIG 18 shcv4s an exanple
infopmaginmet hod twitls -tiee netradava canal ygiss/ti@tor contained in

-generation unit 63 analyzes the neta. _ta using the

the anabdana) yzedapBtar inba€rbqubncy’ ﬁﬁh@@ﬁQﬁ?BﬁB@ﬂ?&hentlmes
62, In. tn_si exanple, it asst ned that only vid

c
o RS LSRN W kg B R Lvenee

ot Aot B By g’e%eé-’g%%ﬁe‘cr%‘re Hopat cnbSRARaE reevery

aion _it 63 specifies
descripipF éﬁ?%&%%‘é‘ﬁr&g Smblﬂeﬁgfe%bﬂogrlm@wbtﬁwadm entained.

condition 6 . _0 mtadeta re-generationtep S, , In

In %¢ﬁ%tl@%oléﬁmﬂan9GV|@%%C§é@h®ﬁtJcharacuesuzedybydescrlbed
having irportance of 0.5 or highcr is exLracted, so

the mhaadétﬂpoonahce&taonidlemsegnﬂnférmBEion as€o?€¢Ontains the
necessary for the c. 'general, 7 on. hexer the

tempanalyzedspatia® hpbkrbrechical. é@oﬁert?'nﬁakﬂﬁﬁﬁnﬁél@@ of the
62 judges whether or not the descrlptors specified in

dept?§eﬁo§%e§£§d PN 18s - &escriﬁk&@e %nbthe 8égg(8%egh52&etadata

he foll ow ng description.

desc9§§§18£ §ﬁ5%n 1%p9&&@nf§:i§S§9ns %%Ee, "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 alsoc 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,isnotcontainedinthevideosegmentatLevel4,theappearing
position of the "importance” becomes up to Level 3. In this manner,
the appearing position is specified using the hierarchical level.
However, when an ID is assigned to each "video segment" containing

the "importance" or the "video segment™ itself, it is also possible

42



as an exanple), len the .lnportance" descriptor i s
contained to the mtao 3ta, anal y is of t me data
is perforned istep 3) . the other hand, when the
“inportance"” descriptor is not contained, the m
taciata 4 analysis Jncr is e ]ded (step 34, Al so,
.t oov, ton., _ ~JL'eT: . tinan2i y "I .nt~ . _.
A. ~zat i~..e. . n~. .1).;.:2. . C1.07: a,’
specjfies that the appearing p05|t|on of t he

Lo degqmigit §heePPPeqring posifion g5 an Ibd isdye| Alsopfin fae case
hi erarchical structure, at the inp when , n- analysis

of a dQﬁCR%HtQﬁ(&@Nl@@gﬁéﬁ@hue/ﬁﬁN1@u@w 3niferfiphiisheddditionally

(step SiW tF. analysis processing _ _s ended
descwibthotte peypdarinithg tihecrapabysisdfiare kevele afdvihees that
followi ng hierarchical. levels (step S6i. It s a be a

the de@ldrd ptere d s Sumadies tah@kksS . when thaN#HSn X i s expressed
anot her piece of nmetadata 49 if necessary, the

u51n8p€lﬁé‘tf% dlnscr%tt%pv§lﬁ@g 1{0058 6%51'; OVH n!@ %)t 87%5 Ei‘r%} with

repeated torso; |, tlmzatl
respg @t nforﬁaéko 6§¥§ ﬁéégb o? Zh %Qg R” and Team B", for
descrlgtor isa. t. 1'1'c. L ~ ' H ,
instance, the assumable values of the '1mportance" become 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 element of the metadata.

FIG. 17 shows an example of the metadata optimization hint
information described in accordance with the format shown in FIG.
16. It can be seen that the example of the metadata 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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he . the ,is ci 20 "inportance" descriptors is fin .e
step b the anal ysis of the netadata ended (step SK)
After the .s a_.at analysis processing is ended in
step or stop S6, in order to performthe analysis of
anot her piece of netadata if necessary, the
operations in step 51 and the foliow ng steps are
repeated. FIG 19 shows another exanple of the method

For anallen ~ the n etad. u5|g% t he anal yzed
Pt it Hdeval opt iLATIdH Ant2 OUT R oF REtTTEH the ! hiAE infprmation
this ezanPle, _ At is assumed that netadata is re

analygenerattedl, nccoutpugn thy hededasegntrnr corire gl based
ther t it. e" des o.r The judgeneni whether or not

on tlcontaidytidre 61 iddederning thehet{data rdEgererdtsidn.
in .118 "a. . i :'. ther ,iP.p.0 shown in FIG 18.

VVEQ@ 1hesi®ys ada e xtamp leC6fn$ hettod Rechtihl&h the metadata
descrlptor theneLadata analysis/ r gene .n anit: E

anal}gpg evggﬁeratloﬁr%ﬁP{ §3V%g§9¥zéggthé'%Etgggea]%%fy% the

appear osition descn
atlgg hi_nt .i nfarmat |

analﬁga%Te%ada ggt q+zatlon 9?1§§?§3%t£%?%g; {%Ehﬁfexample,
the video 3i' :tnent does not contain the "ti-_e" d

it igypgsuged §é1attha%n1me‘fﬂa<ﬁ%q>y§ie§m@vt theraeseri pefok Yofhaving
this video segnment is skipped !step S16), On the

impogtahee oft . @<Imhlghertheexﬁmatéeddés@mﬂﬁk@@rlglhelJmetadata
- ys-s :=.he

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 S1). Inthis example,
only video segment characterized by having importance of 0.5 or
higher is extracted, so that "importance" and "video segment" are
descriptors necessary for the re-generation.

Next, the analyzed metadata optimization hint information 62
judges whether or not the descriptors specified in step 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
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descrtation oh this video segnent is pperfornmed (SIS),

Next, h u.._the analysis every video segnent matching
the gear inc position Dis _.ished (step 511), no

vi deo segnent . .o,..a . .. - to, pe
descriptorremains in ...]e SCIC oen - r so drat, the

the anal ysis processing 1.s ended (step 316) it should
he noted h_. that order to performI|M analysm of

th ' f. met i ary, the operations
analgggﬁ S%ﬁgég%gnghég?%ﬁégafﬁ%{%ggggfgreyrepeateg. Then

the to 64. restructure using the descriptor M acted
t HHotigh L ie taRalnysive e ProcedsingrieseEpbeanabovel nformation
ootpatted.. The etada,.a net . v . r Vun_,,. 45 d )-i

62 spethd iesettloriultde netpeigrdoa 6o dicitdre cfi ente "importance™
termnals, it Wuld be noted here that although ,:!

descrigkoriis.ud to Ledel 46oflthe hieddalchichiNstrlichiure, at the
| ocation of the ne.t .a* ~, ile, the size of ...1-..
[
s

time when t@at@aNiles of chh vIWWer REn ek epepL s ARpear|

{nished
L: [l rho mtadat , and the information concerning P%%Pls ©
da . ; st el eprent l.so _changed. ec
(ot Ry ol T Sb AR Gt 28 R MAZr o F oF RaF oAy the
. S ) ,
cna §RUEEERONELNG Lo LT et adata, ol et the Lo gencration .,
qui recttoana nai yze every descriptor contained - ;-
‘in ~c.~.. ,:at, Tfor .....: t a.l~.a ,~l:x 0). Sr:

the frith
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, when themetadata
optimization hint information 62 specifies that the number of
appearing times of the "importance" descriptor is 20, at the time
when the analysis of 20 "importance" descriptors is finished (step
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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the JLTd cr, the descriptor analysis of the L:

i 15 perforned in . _:. ). .C -,a._ d... ;.L "IC

. above using r...._ TCt- ada :__ izat ept ¢c.1 ' 'n
hint informtion 60 descrlblng r:]1, .. list of each
des riTitor contained in the mecadata 49, the
appearing position -:t the descriptor, the nunber of
appearing Lines, ana the |like. Asia - result - -

., begonme. :.. sable o~ .t t th anal Yat
it PP YR i oege e T oGl 18 e PR TAR S ETgiagampLe
anaIyS|s M eac scr ptor no, .atc _ o hc ~e t_ r
showgohdi ¥ Ifonl2- 0 attend 05in ).f: appeari ng position
or the s unber of appearing tines so that it becones
p@&@dﬁmet@taddUe@omhaipmddas%thgl@bdes¢smphorth@en@tadata
processi ng anount and _.<nenory usage gl, anount)
analysifre-@enerationaunkit tdre fRigdat ahanakysick andc a video
re---goner Lion. sixth EnbCdanent in - le f:iHh
seqnEADARH BN andeseLl bedy %Q%\ﬁe:’lotrpﬁbed@%rﬂm in the metadata

described , neta data delivery server that reciuces

optl%)g?al?ﬁgn h—ir%l:nfnifOrIR$£I&r1n%2—— é‘ééé‘gsf?e me.taciata

zation hin or mation F :data "e- ].

'me howev nmet adat a: elmh
hﬁt"aﬂdﬁio aegmsat Oesalib‘b‘éf“é't %\? bt F{é e sEegment,
proceSS|ng cost re,, ed per f orm net adat a searchlng _
doeSug@‘ﬁgCOI@W%tt% teltl ptiemczariten hisat thaforhat#enlysis of

The. .5.rat . search server according to the ath
the éElbelptl@h bF7: this video segment is skipped (step S16).

rat

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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of the present invention will n e described with
reference the acc oen i ; drawings. FIG 20 as bl ack
di agram sowi ng, a construction of the nmetadata search
server according to the. sixth enbodi nent of the
present invention. Referring to FIG *---'.0, a
nmet adata anlivery server RA includes a hint
informati on analysis unit 61, met |ater analysis uni t
nd a search _uynit: 13, The hint |nfornat|
the kA it ror SBLCL ShENs S AOTTHEN Ph LEEEronfiLe, the
-a. en: dercrked a b! e and therefco~rc the
Slzed@§cﬁhﬁtmﬁﬁadﬁﬁérééﬂevst@ﬁlPW@@QﬁwQﬂnQ#QMﬁﬁﬂﬁﬂ&ﬁnﬂarlng in
The .,,..d; t.. ).. s nit 71 perfornms 3naiy. an,
the em©tadab@,annumt Eﬁel‘lnanmatlbﬁ _ceoncerbing the. metadata
structure and characteristics of content with

cons@fut@i@ﬂCﬁl@ﬁ@ntW1éiéiaE§§(ﬂﬁﬁﬁﬁ§§|ng&&ﬁﬁﬂﬂﬂhly, metadata
anal yzed netadata optim zation. n - n | ation he

opt1ﬁ99a§1®n9§un:QQ&@%ﬁbQﬁo%Ocof@é§€%ﬁ@1H8H&)%he mé@gagggqafter

for content matching Me search 0.sin
S e 1. Vr->_ how the tf_e
tne B adeatP el L bar el B S . T
, co 1. e Wed "er t to
trﬁ¥%%SCSBXSHEéHQPHéY&ﬁﬁﬁ?ﬁﬁﬂl¢9ﬁ%?a?flaze%ﬁ&ﬁyéﬁscrlptor
rho ring hm .he _etadata a_la ioni La _ie ne
contained seafehadefvef OacEeFdingat berensiREhOBANCIN the fifth
Q_ent operates, The netadata analysis unit 31
emboperéofr nshanalysi stbé desteastor analysis of the metadata 49

~—~_

is performed in the manner described above using the metadata
optimization hint information 60 describing the 1list 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
theprocessing amount and thememoryusage amount) required toperform

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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one. piece of me ""a a_-?" using the .acla:a ti .a_ e_
|

t".'. hint Mi aa.. !'on .. correspondlng tot he et t
Here, n , his exanple, the analysis of Cte TRi; t.-
C«<i .. cl. 1. extraction of Par'L (.: _a a _tS
t".1 C description necessary for _ the searching

the nc'. ' 1,L Cho "-c:. N; il a video segnent

havi ng speC|f|c “col or characterlstlc anounts is given

cost.gqug%gga&§Qxﬁp q%ig L anﬁsg a?ﬂgyg%%2%&5%%?{Eg%g¥%tion

ment searched for, for |nstance required to
using, it ade teat A PBESTL Aas 1Po. hlamaolrtfa@rrmatlan for. thy metadata
the :etadat: exanple shown in E. _,., ', a. col., _ctr

re- g@ﬂeaﬁélﬁnenlﬁﬂthc8§e§¢hwmm0ﬁ1MQQﬂuhwwevﬁsx@gﬁﬁﬁﬁﬁtasearch
added t _. each video segnent an Level, 4, so tbalL a

serveastndtadatpt iseb reangesai aiga €ach 1\ ldéOjeSs&Q:iEbeﬁi ahik® reduces
Tel extracte.d. The i ad at analysis unit _ 11

the @f@éaﬁﬁn@%s&@%&h iGandity 9erfzaﬁdméesebtae§e§r@hfﬁg using
that is valid for the searching (steip 521). Here

b tic amounts
the mggsdéggrggtmﬂgé\ewﬂ AR fﬁ]g%ﬁﬁ%%%;:’SEG AI am! at :

RS TS = iphenS e ReC e 8P BrPLne Sl < FEoI O %%ment

|nstance) described in the format defined the . .'[
of theilrgiyeh e ek dar’ch feoGiPtiroRededéhl reference %o the
correspondi ng descriptor ( -,lo_ rra 1lce' neY t
accommwmgu Giﬁ)awéél@l@rres & desepi ptora thaecksdiabirdnf ghowing a

:es .. ch. :g. Wo, when a keyword iyen as the rch

constonction)of1jea@ht3datacBeagtg_seﬁ@eramxah@iMﬁmtp bhe sixth
-..--1r. ~r:A tform(such as a a alt
embodiment of the present invention.

Referring to FIG. 20, a metadata delivery server 600 includes
a hint information analysis unit 61, metadata analysis unit 71,
and a search unit 73.

The hint information analysis unit 61 is the same as that in
the fifth embodiment described above and therefore the description
thereof is omitted in this embodiment. The metadata analysis unit
71 performs analysis of an enormous amount of metadata 49 describing
the structure and characteristics of content with efficiency and
with a less processing cost using analyzed metadata optimization
hint information 62 and a search condition 70. The search unit 73
searches for content matching the search condition using a result

72 of the analysis of the metadata.

Next, how the metadata search server according to the sixth
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expl anatory notes) becones _ descriptor that valid for

the C sear chi. Next, by Y. r'"'t.=" to the wetadata
optim zation hint information " . -E , is judged
whet her the selected contained in the netadalLa 49
(stop 522) . °, Men one descriptor to, the searching
is not contained in the netadata 49, the analysis p.
<<?l . _.1?1,T of the : ...:. ..... ..." 49 As ended

nd t he Si - not pi ec - ..

emb0§§§“ggtuﬁp%ﬁqaat il P, S8acted: S AL TpTErCT s to the

ai=led in the ' aeta- La the analysis of the netada;
accopggnysngTdfgWwingg-523) As a me-. rata anal ysis met hod

used in this enmhodinment, k r ..he sec the

fiflq. 2@ h@@cﬁﬂrem:hde@w@eﬂmb@m the dmdmf ackaysis unit

anal ysis proce i | g shown ,... nr' 9, As pert. .
of thitediadatahsehtthi eaeyeruscngrihegma the $ixthl#hbodiment

dtte:. Lint information 52 =ep> 525 and 526As a slit
oper@test he operations descri bed above, the netadata

anal ysis uni.i -cacts each _har,acte.ri descrlptlon

neﬁﬁ§§@&$da&%rahgﬁx§§§rﬁﬂkgg7l & néi & tognag least

searcles for conte mat ching the search _
resul t (chara u.i'

|
one 2'52% pbror Reetiar y 0Pe neiGed B @ 2Pk i zagdgn bint

1nformatlon62correspondlngtothenetadata Here, inthis example,
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 wvideo 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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the r et adata analysist _ _C71. Inthis ex : ) a
desc ption _00 rn - e act video segnent having a co
or description ("cow_t. :'gr;:mr. is outputted oy
the analysis unit 71: so that thec.,. _.,.:, unit 73
judges conpatibilit'y wtl:the color chl' acteri;
ti canounts , iLograc.:, ;ord, Lion and outpu_ .
informat ion ("time information", tor_ . anc , irlr
C each

inst hbb] S EPakm Al ond a2 Y PO2RS dpmiai iy wiven

As described above, in tine sixth enbodi m~ut, the
as taﬁalﬁ@rscwcwmrada@achgclosfrpéppmdﬂreq usismy ipher (color
neta, c 3 ¢, nr [ r information 5U, that it
arralheeones pnﬁsrmael®m)ome¢omhe an@éysrsptmﬁ tiet et adatad for
49 itself for the netadata re '.zen", it, c;_ M o,

the skhathink... <HD§&y&h§nQaEé?@@hdd@%ﬁﬁkﬁﬂ@%thesearchcondltlon,
.3n,-~necessary | t. t,. c, t :L27y As omt t:

eachCdesérﬁﬁtéﬂpu@QPQQ£ﬁpgkﬁﬂ§'% dN as Qn itoe€ L aBS%%?ct, or

taring tinmes, that in becones p055|b e to reduce

expl€£998§§ HthQ? becgmegughe gesc 3pt |r%§FttEFpe?#%ﬁrﬁor the

Nenory anoun
netadara searchlng, Seventh Enbod , ent. n the
Sear??}?ﬂ enbodi ment and the sixth embodi nent descri bed
above, description has been made for a server side
t Atuse§Y theferriag. ,top tHe zmesadhicAt eRdiibpation hint
thls sevent h
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
of 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
523). As to a metadata analysis method used in this embodiment,
like in the case of the fifth embodiment described above, the metadata
analysisprocessingshowninFIG.18or19isperformedwithefficiency
using the metadata optimization hint information 62 (steps S25 and
S26) . As a result of the operations described above, the metadata
analysisunit 71 extracts each characteristic descriptionnecessary
for the searching.

The search unit 73 searches for content matching the search

condition using the metadata analysis result (characteristic
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enbodi nent, however, a Je_.t termnal (retadata e

aeration condition setting apparatus) will be Uscri M
whi ch uses c.be. 1le.'-lIdate optim zation hint

inwmation, The client t termnal t according to ",5
:?1i_- ~"Tu.QuiTL.: Z1° C the preset invention wll

descri bed with reference to the acconpanying -c | _7
G 22 is a bl ock diagram shovvi ng a construction of

e Mehl: nt termn acco- g.to the_seventh
desc}éjrﬁbtbjo‘?rﬁeﬁ’tecﬁsslaﬁé’ p?é@en?h? nm%nﬁef drripgtpptfed from
aclient termnal ABA includes a hint ail -aane t

the mEtr@atajppalvelfelunili g - sép EhisngxaainleV. shrdeription
noted here that FIG 22 shows o: y a portion _ the

concépunch§ oraoch tvediéentsdgremmahad8nt hat cellaire&ltaxannmﬁstic
for setting a condition for erada a :rc jeneaati,

desct&pmgnnnqvcamakahiHﬁdqﬂiﬂt|Omshkﬁkpdﬂ&&ﬁaﬁyOﬁh@Qmé%adata
= howthe :.7 ..nt termnal according to Lho seventh

analyM@ul{l_t 7, QBefl"i‘&@St}Qé- de Q-5 hedsting Qée&ﬁ{k?aec H1ity

acconpanyi ng draw ng. The hint i nfor tion

with ‘t’?ﬁglcyosl'osk &E‘é}%@& eé‘&% oft g y(%llsst%fgra% e%lr\?ertl as t%e search

imzatio ormati on
d format. This hjnt |nforrrat|on anaIyS|s unit

condla'sl?% PACU SOHe A UHIAT 197 ¢ hb FF £ DROBRBOAPRERLOT NS tance)

descri bed above. so Ena. Une detailed description
concehetedfcish VEEq0 RePRPSt entiod reimdoment result is positive,

as a search result 74.

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 thatisnotnecessary for thesearching
isomittedbasedon 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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Then, the netaaaca -.e ge n-id.-,L condition setting
unit 82 s rl's sett. nge. - cond...Lion : 52 on a _
esu 8 1 s~ analysis 2. -~ of 5 Ot 4 nomthe

17 t- intarf ie.-..Oi analy5|s U . 30. .ve' L.,
EI|e condi tion set"l --ng to, of each descriptor that
i ._ n _ssary ; h= cllent :1 A fromanong various
descriptors contained in the netadatsL opt|n1zat|on

71c information 60

CODdMlO“. ST EHECt efinvhd WA (6 ot 5o | Fevckasacw vhigh uses

arch f unct i on ha" acterist to anounts, each
the H%§é?ﬁ5?o@pé%ﬁié§§iﬁg bhetchafacreristic: amounts, s u
c h as at color histnQan or notion conplexity, is a
. i8es clisgdl tarmiher]l exanplog nof tbhehedssizenth. @mbodiment of
ring, when the conmp ex, t" - ~ of t: e ... ~ ;ae:

the @raBeatlidW@HﬂﬁﬁﬁﬁhiIﬂ BECARHAnEBCH_ wHt%l%@ﬂerendé ‘to the
the ]Le. _archica- structure Uescribing relations

accoﬁﬁ&ﬂ@@ﬂ%SG%ﬁ%ﬁng%f 0 356 Egel YT abgﬁfﬁhglagﬁe Cﬁhow1ng a

hi erarchical r',7cL. a: %, oot
ep
consﬁﬁﬁgkgééz%gﬁ1g§§eg;i HE erml%%rn%?%ﬁ?ﬁl?%f%Pnﬁ?%%nseventh

0. S | anot her x, .a viewpoint of a user
embogh%eﬁ£.9tekbeiPﬁe§%PEe1€¥eBtéQUae .,0'rt_a._..e are

?et based on assumabl e values of the 7nrorta . c '

. SEFfiged i tort BéGt é2ae:¢li¢nipptanmiizatli df2hiintltitbe & hint

a _.7a 60.
infofmafionanalysisunit80,enmiametadatare~generationcondition

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 information 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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|s set so ;.hu, only each scene having Me nportance
of J. 5or 5L herr-ii r'_of eo-r.. A" s
selected for ins ancea }, ___c con d : -_.,_| ,:: tar

-- rat ion ~ ~ ...l.a

B F@S@]&&e?%t% tileceﬁelltYSéﬁ g6ttt Fednitot thlesheeﬁtlltlﬁermatlon
e.l daekal 'e . t i server. On the lbei-a.ia - deli

analypigagit ¢P.s1Hereh.tlie ponditio@ edttesy ructaursedobases-tion
on the netaclata re-generation condition and the

of eadr niemalr iPftotrthehet i enturtrerddsialry. t¥én-ide Lient AHrhinal 48A
val ue of the depth in too hierarchical structure of

fromt hemo®§agvh i odd e&@gérﬁptgﬂsan@o$@§1§§@thlﬁn {he metadata
tiier t: s ruc ', re proce’ :-nie by the client t na

opt1¢1?%ﬁl%%@?i%ﬁffhfé&ﬁhfﬁo t60 T 3€ iWatance? Cﬁﬂd %% client

e uare or the t'.tadata” is restrucu

ternfia1_rog 13" Gpgr PrOYianeh W8 bme (R it SeDGReAD Using
the : letac, Va re-gene atson ndit o 1~ .n. _:ei_. soO

CharTCte¥l%Elcy dtH slcene Fafilng dﬁspﬁﬁéﬁpénceeépres5lng the
hi gher iron ae viewpoint of f::n.Ais selected.

char@@E@@bfg;@o@g@§@¢sof oty as a color histogram or motion

complexity, 1s unnecessary.

Asanotherexampleoftheconditionsetting,whenthecomplexity
oftjmametadatajj;increasedjjlaccordancemdtheﬂlincreasejjldepth
in the hierarchical structure describing relations between scenes
of content, the depth in the hierarchical structure processible
by the client terminal is set based on 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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each scene matching the condition is - gen a md. As

aresult, like the RM enbodlnent descri bed above, it
becones pOSSIb|e t: vit,"~..-?2 [Cthe netadata Y
-len,.. _,....1:P?a...). otr ..c7;. the ,ietadeta

optim zation hint information. As described above, in
the sevenm enbodi nent, the netadat:a information 60.
that it becones possible to generate o0." . t "r c..'L
~~L~ a' ~~". ~1 in accordance with the cllent
t é”uhm Frail S o TOT8 3 FoghTh: EhodF RRARDPASEREDfSE Y the metadata
enbodi nrent and the sixth enbodi nent descri bed above,
re-geheret has enditiomesectinpeinisetders tsdra: ro tHe 'metadata
rt ta, mac.-..i3 usinc the netadata optim zation hint
delivafpematreon and tdelnaterd thee 1t ecgenerateeds @t thdate:adata
7 this e, ai_ e;e" oc ne- however, content delivery

is rSanVer(GONbaREdon | MG YocaRpANal %%)—g\éﬂnleEaMlon%&&ﬁinQn and
Wrich anal yzes erad- .a using H e neEadnta

e 'Ha a E‘E@o mahte e—f Uhe E[Lgnt téfmﬂ? ra*/ﬁx%ncgﬂgqt%x1mum
SRR FLas chy

term na user erences
valuéeSQ¢ 1§pal¥fpﬁﬂ1and %%IIV 5%rggghzcg strug E?Q of the

original metadata is four and the depth in the hierarchical structure
processible by the client terminal is set at two in the metadata
re—generation condition, for instance, the structure of themetadata
is restructured so that the maximum value of the depth in the
hierarchical structure becomes two.

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—-generation condition is set usiﬁg Lthe metadata optimization hint
information 60, so that it becomes possible to generate
appropriate metadata in accordance with the client terminal or

application.
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The content .. ...\c. _.. i according " the ._. 7 .. h
enbodi nent of the present invention will he descrlbed
with reference to the, acconpanying draw ngs. FlG
,3it; at:1r, diagramshowing a con 1 cts n of 1-he
content delivery server to t. he eighth enbodi nent of
tin present invention, ¢ IF.[ 2S, a content delivery
server dA i ncl ude, - a. hint information anal ysis
a nnLadata anal ysis unit and a content
ElghF%S@?%%@b??ﬁE/del|very unit 88, Newt, _how the .ontCnt

delivery server ~ ~ .. ...... i _to the eighth
eﬂﬁbdﬂﬁ%ﬁﬁi3$9ﬁ@b@§lwewt baddéser EbsdhWrbodigent tescribed
accom ..~ ing draw _ The __ f ,ma on analysis un-it 61

aboV@p&ﬁ&H&ShABlﬂhﬁldSageib&dnEEeageENJMWer@4©éhematbsJnetadata
odi ment. described above, that 1.h description

usingheteafe tasizen bhednizkRibhi 81 eADOMEdBM i d1H ahGedd) ivers the
C..... ca analysis unit_ 8s perforns anal ysis of
re-gBBLAGALEI neta%49¢74S _ M0 @Nf@yégghgﬁt% Bﬂmeﬂt'rﬂoqever,
zation hart i nf or mat i on, putte ronrthé
extracts

Contgﬁgr%eqq ygeévuorﬁgfﬁgﬁngbn éﬁryﬁﬁytﬂgearégu?y will be

I ons
nd| tion 85 concerning content
descr&r?n@rmﬁ'& UCH a8 iSEF "2 pr et et encedctafal ysptimization

using N hint information is one same as that int -_~t
hintj énfor?rwt’l(orl "igT=generatgqs 5ecborathoweierd fhrl.the client
|ght ermodisort. d . fe.t s f . the fifth enb od

terminet @rims@iuﬂraiék&ﬂtﬂ&iusing a result of the analysis, and
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 1s 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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re--generation but .0 ,tel restructuring is perforned
usingeach ez . U ttt anats__ unit 85, that

is, analyzed 4 tada 87 is outputted to the content re
truct,iring;deiiv unit 88. The content ) e .ruc ur_i _
| °, c ederv unit 88 performs restructuring of _
content :59 based on each description extracted, by

11-h e .e:. _ad.. t analysis unit 86. use ~e, c le foI

es ptlo de based on.the ex
descrlgl}c?dcd%lt “aBve ?D%Fh8ggﬁﬁggﬁﬁgh?nalﬁsﬂﬁ ? Lfadata
enbodi nent , only each video segnment having the ci

19 45HH e ANYSHZCE- TiHoKE fhpeP LI AtEaitdPn. fotlia, information 62

extracted iron tit e mt_dac _ 49 and c i _ da
outpgbhpesedofthenhyneadch destipeiane L veoncer hi rfg t hed extracts
extracted video segment re-- generate Ilna 1 1."'. e

eachugsmeriptiipnti tsciting infoti&t 1odepncekRing the,clOMt terminal
each video segnment "n3vi sg characteristics, / bosC

or al hpaRtaneg BS Boncerniff BbGNEFRT ré§t§u5tu§§ﬁgcs&E@n&s user
the _.adara 49 and content 90 c pp se. . each

pref@?%ﬂ@es Frrn @7 419 a9 hggng EQQEEQ%VHQ§%SCIIQECES'%he same

restructured and deliv in the

nGer ni extracted video nent e Ioc ti.on
aSth%% co%?%%?f gmboﬁlmﬁo%d%ﬁ %%% oY%rnﬁ%mﬁﬁfréflfﬁ%elghth
content a. E . .<e -~
emoﬁﬁrﬂgﬁgw st]‘lfro%thgffgsﬁt-}beHbodyBelét @n thathnot the métadata
correspondi n scene fromthe content, to restructure
re- gangpﬁgp@ncbﬁ efPn 0P usFagtructuring 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 wunit 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. In the fifth embodiment, onlyeach video 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,
i1s extracted from the metadata 49 and content 90 composed of only

each scene corresponding to the extracted video segment is
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the clipped scene, and deliver the restructured
content 90. Alternatively, it I,t : e to c7 in ach co
1 spo_d _sc ne from the content and to sequentially
deliver the clipped .d scene. As described above, w't
the content nelivery server , according to the eighth
enbodi nent, the .. ...:.da .. -tra _vy. .3 1is
performed using the netactata opt|n1zat|on hint ---

st of each oes'c

rest’&%ﬁ?ﬁf ﬁﬁoan# riLST%ﬁElV&Eeﬁlat af‘%stﬁ%éieéﬁﬁéaﬁlﬁa 58@5??%%119 the

of the descriptor, W nunber of appearing tine arld
extrapfeg, vigas paprenty ki komosadnion ¢ he el Spsingiinsf cphgent and
metadata 49 itself for the netadata re-g-oneration.
the pAlssig,iont Heilamnalysimnafieach fdelse riipteor saghenatichichg content
the re-generation condition is omtted using the

are dappedieng posétdonrand ttheppuaben e 1of cappeadhng cif@sponding
so that it becones possible reduce the ne; cost -,

scenéchr@ﬁ EM@<ﬂﬁﬂ§ﬂﬁ§"%xgr%@krucfu&eaﬁds§n5§@1éo§%ent 90 using
ag. anount) required performthe ne' ad ata

the QT a8hSs eHg dC%gt %ﬁlvf%SHﬁH§t£g§ cﬂuré content 90.
byehs speld, g i 5 <

eeatrisiied Toite e rerminl ang vher e

above, MAth Me present invention, nultinmedia I,
the €%ﬂ§%ﬂ¥ an\tﬁD@¢%©ent1ally deliver the cllpped scene.

As described above, with the content delivery server S00A
according to the eighth embodiment, the metadata analysis is
performed using the metadata optimization hint information 60
describing a list of each descriptor contained in the metadata 49,
the appearing position of the descriptor, the number of appearing
times, and the like, so that it becomes possible to omit the analysis
of the metadata 49 itself for the metadata re-generation. Also,
the 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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scenes, editing _ I ..., . scenes peNor...e and adma
that is scene structure .rnation describing the
hierarchical- str. the nultimedia content generated.
possessed becones possible to gunoraty wandat a
descri bing the hierarchical structure and the like. 1.
A hint information description nethod conprising:
describing, as hint information, a name rr an
identjfier.of, a descri r_contained in the petadata.. ,
29“% %%ﬁ;%bﬁpo?HQFFOnwgéch?ﬁt?Bﬁsﬂ%Fhﬁﬂv%%ﬁb??stﬁﬁtlmedla
describing, as hint information, an assumabl e val ue
conteRhgensf 131 8edErilptor Clont af AR duslitches AiBt dadardgo multiple
hint information description method conprising:
scengesctdbivgy odsthentuinipleetdorgs ds appéarinng, nemberetadata
stn d an appearing position of a descriptor contained
thati nstheensetadatayrd. i himdt i ofdmdtt O gleserd pti®farchical
met hod according to claim3, wherein the appearing
struPestéion tak hher deseld piarterfontalped, Lpfihe At (dafa. ;¢
is described using a maxi num value of a depth in a
becofk erarchircal gt %gﬁ%gé?%e e&f’gﬁaq}a he crq%i?{g' gfiﬁgrg?ioekaapchical

identifier uniq escriptor appear
hint informati description nmethod conprising. 59
strughdEe  BPREe KT ALY b MR T SHETE: dadtta 1piig video data

and the like.
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contained the tad: _ is h:eraK hic: | constructed, a
maxi mum val ue of a depth of the descriptor in _
hi erarchical structure, 6. ., hint information
description method conprising~ describing, as hint
i nformati on, a sum of an appearing nunber r of
descriptors nca-decd Wthe ne idata. 7. A hint
i nformati on description e hdd conpri si ng~
descri bing, An; information, a location of a syntax
file defining syntax of the ;'letadat3.,. A hint
i nformati on description nethod conpri sing:
describimgt ashfomat nfrordet ot iod aretdtedncomprising:
i ndi cati ng whether each descriptor judged as possibly
hawd sigr Mircy, el agentising t hineberencent0 aasi mhaz féte an
defining syntaz of the netadata actually contains

iderBVeF Yo Chit th &I Al theh e MBleq n L &-Reneiatd on
-pw aratus. t; at performs restructuring by
extracting only .,tr description suited for any of a
.capability of a netacta'ta receiving apparatus,
co ni cation environnments of the net data. receiving
ap%?aﬁ ch&n%nldl LG T HRIM G e e LSomprising:
..omos,ed at 6 it east one descriptor describing
semIRy R igunt ems, &inst rbefareatand, chal r assyedile Lgglue
content, conprising: - ,

range of a descriptor contained in the metadata.

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

metadata.

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

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

appears.

5. A hint information description method comprising:
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hint information anal yzing nmeans for anal yzi ng hint

information de. cr bin'g a nanme or an identifier of a

descriptor contained in the nmetadata; and netadata

anal yzi ng nmeans for judging whether the tetadata

contai ns each description necessary for net.aoa-. a

after re-generation .using the anal yzed hint ,

i B i 6° metdat gnr‘fjé-r&@ﬁéro&m off '&pparat G§Scriptor

according to claim9, further conprising: neans for
COntanglSfzi by the Hisitadaifaor it inoe destridpildy agonstructed, a

appearing position and an appearing frequency of
maxigescriptor f condapinedof nthbedaetadpata; iand hmetadataical

anal yzi ng nmeans for judgi ng whether every descriptor
strweangespondi ng to Lhe appearing position is analyzed

or analysis by the appearing frequency is finished

usi ng the analyzed hint information, s.I, A netadata

re-generation apparatus according to claim9, further

CYTPT 151G g:%%%n{aocri’onaf eesrcrtiﬁaec 'rg?lt %?eacth% ?Scomprising:

re--generated, re- generating hint |nformation

corresponding 2 , the re- generated netadatg. 6 1. A .

SRR BT VET yh Hppar BERETERAL perf GFR Of an~abpearing

restructuring by extracting only a description sulteo

numbegy oy Rl se¥r 1@ tegmasiantai nefd & methed ated acede vi ng

appar at us,
7. A hint information description method comprising:

describing, as hint information, a location of a syntax

file defining syntax of the metadata.

8. A hint information description method comprising:

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

metadata.

9. A metadata re-generation apparatus that performs
restructuring by extracting only each description suited for
any of a capability of a metadata receiving apparatus,
communication environments of the metadata receiving

apparatus, and a user request from metadata composed of at
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conmuni cati on environments of the netaUata receiving
apparatus, and a user request:: fromnet !data, and
characteristics of content, conprising: hint

i nformati on anal yzi ng means for anal yzi ng hint
information. describing a nane or an identifier of a

descri ptor contained in_the netadata; and netadaua
lea%ﬁal§¥ﬁhg HBARELPOPTj uddiHg: Whsther SERE tidt acFaptant, 2
contai ns each description necessary for netadata
Strafterer e2géneratd ore Uss hgCt hef apailyord hipmprising:
information. 13. A netadata delivery apparatus
aclcondi nghftornedt@dian k22 fyuritnhier meanpr i song: ameansid@ar hint
anal yzing the hint information describing an

inféppearoémy posttipvnnandaan rappearding frequeneyiefceachrs 4
descriptor contained in the netadaca; and ne cadata

des @NBbY21 NG MBANS d O | UGYI NG: whet her, gyery  descri ptor
corresponding to the appearing position is analyze:

or ' he. appearing frequency.is finish g
ugFﬁggé%ééang %%gﬁlﬁ ntH?ﬁﬁ%rn&??on,j%g%%ﬂgenwﬁ§g PEh the
1:%8 aratus that searches for, content using netadata.,
met g i SPF26S hEAt i T TetR o TandRy£SRG tifeahst f gietadata
anal yzing hint information describing a name or an
afteperR TIFERrdTien Weked i Proracoht 2¢helih theowetabat a;
and
10. A metadata re-generation apparatus according to
claim 9, further comprising:
means for analyzing the hint information describing an
appearing position and an appearing frequency of descriptors
contained in the metadata; and
metadata analyzing means for judging whether every
descriptor <corresponding to the appearing position is

analyzed or analysis by the appearing frequency is finished

using the analyzed hint information.

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

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

generated metadata.
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nmet acata anal yzi ng nmeans for judgi ng whether the
descriptor to be used for the searching is contained
using the analyzed hint information. 15. A content
search apparatus according to claim 14, further
conprising: means for analyzing the hint informat.on

descri bing an _appeari osition and W appearing
fr uencygofm?F?ggH%scBgﬁggﬁré(onf"ﬁpﬁéatiuﬁ t fgat ~performs
met adat a; and net adata anal yzi ng nmeans for judgi ng
reshfiEther iy ePy UeserGhte¥ Oorivespon@isnd iod ke, suited for
appearing position is analyzed or analysis by an
any apdeari ngapabbeértiys dini shetktaditng titeeanalrnygzedppantatus,
information. 16. A netadata re-generalion apparatus
commQOprdtsidg: nreans dneleralt ai Biftng the hindtdddof matdeeR iving
generated with the hint information description

appd®ithad acceiding to,amy ongeqQfsel ai Mol tR&and an ang
external condition for netadata genrrat;on, and

?ng! i ng. e obt aj hi information ; and r3 neans
caa or ééé[%\?ln%§ao§o%o§weﬁg%, f@o%méﬁlesolrre adata re-
generati,on using the analyzed hint information and the
oﬁ?la{ﬁwec}r&aré‘}aﬁg'loncoﬁ&' iyjéﬁnfgorm?ﬁﬁsne AdatHa+yz1ing hint
. _re-generation. 17, A content re-generation apparatus
infamptiEl geperhiesN@t ReadMene Tont&ht i@eshifécanyof a

of a capability
descriptor contained in the metadata; and

metadata analyzing means for judging whether the
metadata contains each description necessary for metadata

after re-generation using the analyzed hint information.

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

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

metadata analyzing means for judging whether every
descriptor corresponding to the appearing position 1is
analyzed or analysis by the appearing frequency is finished

using the analyzed hint information.

14. A content search apparatus that searches for

content using metadata, comprising:
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of a content receiving apparatus, conmunication
environnents of the content receiving apparatus, and
a user request, conprising: hint informtion
anal yzing nmeans for analyzing hint information
describing a name or an identifier of a descriptor
contai ned in netadat_a conposed of a._ |east one .
desicts ptior Feedrlion ngndénartdc EBAREntLoA sAfruetaimy] hint
and characteristics of content; and netadata

infeama tyizimg deansifong | udgi ngmehetdrer an dedentpfien of a
necessary for the content re-generation is contained

desausipng 1t heoranal ryzedi rhitite inftordeadd orend 6. A. net adat a
re-generation nethod for performng restructuring by
extdacddg onhy) eachy degebihpt i oy suidedyfoy  apxcatra the
capability of a netadata receiving apparatus,

des0 catign %ﬁ%k{°ﬂ§P”Eﬁe°Em$U&ﬂﬂﬁ%fQ%iac58€§kxéﬁgusing
apparatus, and a user request rom adat a,
conprising:. anal yzing hint information describing a

the yozrecgﬁ“lrfatde]ﬁ{fiz%“%rtjocfn'each descriptor contained in
the netadata; and 64 judgi ng whether the netadata
contains a description necessary for net:adat:a after

j rter :.1i', a. :.._ng t:he analyzed hit
i nfor net i oportent | s@acont epparetygenerabirdnnpeicohed afior 14,
re- _enerat:in"_. at |least one content to suite a:-L

furtofera capahiding: of a

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

metadata analyzing means for Jjudging whether every
descriptor corresponding to the appearing position is
analyzed or analysis by an appearing number 1is finished

using the analyzed hint information.

16. A metadata re-generation <condition setting
apparatus comprising:

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

generation, and analyzing the obtained hint information; and
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content receiving apparatus, conmunication of the
content receiving apparatus, and a user request, conp
a Sing: analyzing .tin: _ information describing a

nanme or an identifier of a descriptor contained in i

i1l"; tatam and judgi ng whether a description

necessary for the cot nL: re-generation is contained

usT9fy 't he Cdnaf§zEdHi Mt GHIOTWEtT oA OT200RA Mittafalee reo-

re-generation apparatus according to, claim 10,
gendyatther redinyd orthef taara e dretraiddt a linsfagmatdrprer atred the

re-- e generating !:?2.'"1~ In-'- | ~?r e.3t1Q acpii
obtdihesd -Extrerral genetatidg for the metCoddiespondyendration.
idlill~t. nmet.adata. 6
17. A content re-generation apparatus that re-

generates at least one content to suite any of a capability
of a content receiving apparatus, communication environments
of the content receiving apparatus, and a user request,
comprising:

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

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

contained using the analyzed hint information.

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

analyzing hint information describing a name or an

identifier of each descriptor contained in the metadata; and
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judging whether the metadata contains a description
necessary for metadata after —re-generation using the

analyzed hint information.

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

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

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

information.

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

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

generating metadata.
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