" DESCRI PTI ON NETADATA EDI TI NG APPARATUS, METADATA REPRODUCTI ON APBARA 2006
- METADATA DELI VERY APPARATUS, METADATA SEARCH APPARATUS; METADATA
- RE- GENERATI ON CONDI TI ON SETTI NG APPARATUS, AND METADATA DELI VERY METHOD
- TECHNI CAL FI ELD The present invention relates to a netadata editing

- apparatus, a netadata reproduction apparatus, a netadata delivery

apparatus, a netadata search apparatus, a netadata re-generation condition
-setting apparatus, a content delivery apparatus, and a netadata delivery
met hod, with which, for instance, nultinmedia content containing noving
-pictures and audi o is divided i ntirguRitemiog scenes and netadata i's
generated for each of the scenes obtained as a result of the division.
BACKGROUND ART A conventional noving picture managenment apparatus i s known
whi ch includes: a neans for dividing a video into nmultiple scenes and
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i nformati on ‘necessary reproductlon

assi gnedto represent ative i mageof each scene; neans for
giving a tP&ﬁ%ﬂpgﬁﬁgﬁﬁﬂﬁﬁgg& SRR SpuMBSSDAdR SBAREH AGPABAANSans i for
searching for a desired index using a corresponding title and successively
reproduci ng $ESHERTE HEWEENFRSI TON GiOHER TdON: BETTSHENAPRARBENS, Wth this

construction, it becones possible to
AND METADATA DELIVERY METHOQOD

TECHNICAL FIELD

The present invention relates to a metadata editing apparatus,
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
'd’jeIi-very method, with which, for instance, multimedia content
containingmoving pictures and audio is divided into multiple scenes
_and_r metadata is generated for each of the scenes obtained as a result

of the division. -

BACKGROUND ART

A Iconventio:r_lal moving picture management apparatus is known
which includes: a means _for dividing a video into mult-iple scenes
and editing and créating at least one index as an assembly of section

“information necessary for reproduction of each scene, a scene number
assignedtoeachscene, andarepresentative imageof each scene; means

forgivinga ti_tle toeach index for thepurpose of searching; andmeans




.xreproduce only necessary scenes by editing an index in which g 3 ;@@ry“
scenes are arranged (see Japanese Patent Laid-Qpen No. 2001- 028 7% Pg

1, FIG 1), for instance). Wth the noving picture nanagenent apparatus.
descri bed above, however, netadata is nerely created using the section

i nformati on necessary for the scene reproduction, the scene nunber, and
the scene representative imge. Therefore, there remains a problemthat it
i's inpossible to also manage the structure of video data such as the
hierarchical property of the video data. Al so, at the tinme of searching for
a regi stfé}%éeuaﬁﬁglén% her #idasdrfdéndes aSé@gr%sqmnmawndn@gxtﬂglasm
causing a disadvantage in that in order to obtain an appropriate search
resul t, wwﬁmtmnﬂddwmdscembeofnmﬁe ikdespr eseptcdenvertt i e has
been nade in order to solve the problens described above. Therefore, it is

an obj ecicedfe trhenresenti thnwenls Qb fcviclg & tTeladkalas goliddng ApRar at us
capabl e of generating netadata that is i'ndex information shovm ng the
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to scene SECtIOI’lII’lfOI‘ITatIOI’l and titles. I s anot her o
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With the moving picture management apparatus described above,

however, metadata is merely created using the section
information necessary for the scene reproduction, the scene number,
‘and the scene representative image. Therefore, there remains a
problem that it is impossible to also manage the structure of video
data such as the hierarchical property of the video data.

Also, at the time of searching for a registered image, the
title given to a corresponding index is used, causing a disadvéntage
inthat in ordertoobtainanappropriate searchresult, an appropriate

: titie needs to be input.

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

It is another object of the present invention to provide

-a metadata reproduction apparatus, a metadata delivery apparatus,;




only .scenes which a user wishes to watch u5|ng the netadat a generated
the nmetadata editing apparatus, or to search for the scenes desi® bﬁﬁﬁhe
~user using characteristic amobunts or the |ike described in the netadata

DI SCLOSURE OF | NVENTI ON A net adata editing apparatus accordi ngto the
present invention is provided wth: a scene division unit for dividing
multimedia content containing at |east one of noving pictures and audi o
into a plurality of scenes to generate scene section information netadata
indicating a scene start position and a scene end position for each scene
obt ai ned2a8e hadebal $edfch Rl nd 8iona acdeahd adescrgantdran i cedicondiitt ohor
~performng hierarchical editing of each scene of the nmultinedia content .
based onstheisgenspsectuon a icdrdramat iduinRicadatpsentt s, omnidhe §e€88ata
division unit and generating scene structure information netadata
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nmet adata description unit for integrating the scene section infornma Fon
met adat a,a Lhessas 0 at a ener at i

net adat a ggggrlgﬁng 2%%?gh¥§;%? éQE?&%@%ﬁ}gsgﬁé it %%f%&%ﬂﬂgSHSSﬂggﬂt in
accorda pr.edet.er.m ned urther. a netadata delivery
apparatuéygﬁ%%} %fﬁﬁ)4$ka?ﬁ%%%%?at?%VBﬁﬁQﬁF?gc%FB%Fﬁ%FQﬁQ¢§ SShFﬁ@
|nfornat|o% naIyS|s unit for analyzing netadata optim zation hint
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net adat a; a net adata
the metadata.

DISCLOSURE OF INVENTION

Anmtadataeditingapparatusaccordingtothepresentinvention
is provided with: a scene division unit for dividing multimedia
coﬁtent containing at least one of moving pictures and audioc into
apluralityof 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 ef
the multimedia content based on  the scene section
_informationmetadatasentfromthescenedivisionunitandgenerating
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.




anal ysis/re-generation unit for analyzing metadata describing content
a structure of multimedia content containing at |east one of nodihdi*
pi ctures and audi o based on the anal yzed netadata optim zation hint _
information and a condition for netadata re-generation and re-generating
second netadata; and a netadata delivery unit for delivering the second
net adata re-generated by the netadata anal ysis/re-generation unit to a
client termnal. Further a netadata delivery nethod according to the
present invention includes the steps of: analyzing netadata optim zation
hint infor mruobhdesanébidgt RdeYReel LA ASSCLdE Qi tPRbAHEHréfont:
net adata; re-generating second netadata by anal yzi ng the netadata
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DRAWNGS FIG, 1 is a block diagram

terninag.dBRIEF DESC%IPTL&)&CF TH
showi ng@HCcHRBEPHEL PONCHF L HTHEY CdtEiRGapparatadateco? disfpdara
first enbodi nent of the present invention. 9 3 0 JUN'2006 FIG 2 shows a
news vi BB8LYRAE/F8-dRnekakpre onid tEpgetnalyzinyt edadp tehelemt midsitray
editing apparatus according to the first enbodinment of the present
i nvent i 6ARTENGs @ howsrantexanp] audtisedne s@ttdémn donfranmEhiqoat Meiadat a
one of moving pictures and audio based on the analyzed metadata
coptimization hint information and a condition for mefadata
re—generation and re-generating sécond_metadata; and a metadata
~delivery unit for delivering the second metadata re-generated by
_th_e 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 deséribing
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.




of a. scene division unit of the netadata editing apparatus according  to.
the first enbodi ment of the present invention. FIG 4 shows an eﬁéh%pb
scene structure information nmetadata of a scene description edit unit of
the netadata editing apparatus according to the first enbodi nent of the
present invention. FIG 5 shows exanples of screen images of a content
‘reproduction/display unit and a user input unit of the netadata editing

~apparatus according to the first enmbodi nent of the present invention. FIG
6 is a block diagram showi ng a construction of a netadata editing
appar at us accbhbidi ng thres seaehd gidedi reat o3 athexedentf RnvengébmfFI G
7 illustrates howt henetadata editing apparatus according to the second
enbodi menti tdhgt bg phesmataidaventd dnimpenaiasitudbGcoddisgatbl ook fHagr am
showi ng a construction of a netadata reproduction apparatus according to a

third erpodigierRhtobt heeppeseBht HAveAtien. FIG 9 illustrates how the
met adat a reproducti on apparatus according to the third enbodi nent of the

present | nvenyi@n HRALALES exBhib o 10r sbeichl Ok Ml aGRILARIML e fidar
construction of a content delivery systemaccording to a fourth e odi ment
of the present invention. FLG shaows, content. (in _this case, a news

Ui deoy SEraerars TR o ARErGh Hul Bt Chr At ht 4 PR TR A T of a
nmet adat a d%Iivery ser er,according to the fourth enbodi nent of the present
to the first embodiment of the present invention.

U

FIG. 4 shows an example of scene structure informationmetadata
of a scene description edit unit of the metadata editing apparatus
according to the first embodiment of the present invention.

FIG. 5 shows eéxamples 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
inventiocn.

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 toa fhird 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




“invention. FIG 12 shows an exanple of a structure of content after
restructuring by a netadata re-generation unit of the content d@ﬂ'&gfﬂmm
. system according to the fourth enbodi nrent of the present invention. FIG
.13 is a bl ock diagram showi ng a construction of a netadata delivery server
according to a fifth enbodi nent of the present invention. FIG 14 shows an
exanpl e of video content, with reference to which processing of netadata
optim zation hint information by the netadata-delivery server according to
the fifth enbodi nent of the res ven%% s .described.. FIG 15 shoms
- hownet a VieS YdESEI-FBed FRT ﬂ%r t SHRPAITGRE | OB (P pTRFERE
~according to the fifth enbodlnent of the present invention. FIG 16 shows
an exanp@esitignf.ormat of the metadata optimization hint information used
by the netadata delivery server according to the fifth enbodi nent of the
present i nvent1®en.1FkBovws7cehosst t tiew rbtadatae ppt mmwsavidro hi sit ruatfwrerat i on
used by the netadata delivery server according to the fifth enbodi ment of

t he preserforivatedhi O0tpit €ed 1-dis aanktavebarinshew Hgidiawod seiadaia
anal ysis/re-generation unit of the nmetadata delivery server according to

the fifida1erRedi 8BAYePladha-PIesell thBVENE O SBRIALRSt BEGnd bissanot her

fl owmchart show ng how t he net adat a

invention.

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 a leck diagram showing a construction of a metadata
deiivery server aceording to a fifth embodiment of the present
invention. |
| FIG. 14 shows an exemple of video content, with reference te
which processing of metadata optimization hint information by
the_metadata delivery server according to the fifth embodiment of
the.present invention is described.

FIG. 15 shows howmetadata isdescribed inMPEG-7by themetadata
delivery server according to the fifth embodiment of the present
‘invention. |

FIG.165howsanexampleofaforﬁatofthen@tadataoptimization
hint information ueed by the metadata_delivery server according
to the fifth embodiment of the present invention.

FIG. 17 shows the metadata optimization hint information used




,analy5|s/re generation unit of the netadata delivery server accordin 2&@ '
‘the fifth enbodi ment of the present invention operates. FIG 20 88 dUbiZdek
di agram showi ng a construction of a metadata search server according to a
si xth enbodi nent of the present invention. FIG 21 is a flowhart show ng
how a nmetadata analysis unit of the nmetadata search server according to
the sixth enbodi nent of the present invention operates. FIG 22 is a block
di agram showi ng a construction of a client terminal according to a seventh
‘enbodi nent of the present invention. FIG 23 is a block diagram show ng a
const r utty aheohetadons etdl idadrweeyveer yetoaditiog g hieo FaftRi ghibdd andodi ment
of the present invention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

Enbodi myit $1ef ke cpresenknitAvantion will now be described with reference
to the acconpanying drawings, with a first enbodinent relating to a

Tetadata edi ting apRaratys. a seepnd-eubodi apRLif3 Oy AN 2006,Lel ating to

anot her netadata edi'ting appar at us, rd enbo relating
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server, a sixth enbodi nent relating a nmetadata search server, a seventh
embodi MEFCOrSRAG tRytRE T4 fhh %W?Od%fé?fﬂﬁ A&l theppe apn BilgHeR td bR

relating to a content dellver%
FIG. ‘1% is another flowchart showing how the metadata

analysis/re—-generation unit of the metadata delivery server
according to the fifth embodiment of the present invention operates.
FiG. 20 is ablock diagr—am showing a construction of a metadata
search server according to a sixth embodiment of the present
invention.
| FIG. 21 is a flowchart showing how a metadata analysis unit
of the metadata search server accoiding to the sixth embodiment
'of the present invention operates.
FiG. 22 is é block diagram showing a construction of a ¢lient
_terminalaccordingtx>aseventhembodimentofthepresentinventioh.
FIG. 23 is a blorck diagram showing a construction of a content
delivery server according to an eighth embodiment of the present

invention.

BEST MODE FQOR CARRYING OUT THE INVENTION
Embodiments of the present invention will now be described
withreferencetx)theaccompanyingdrawings{witheafirstembodiment

relating to a metadata editing apparatus, a second embodiment



'server. First Enbodinment In this first enbodi nent, a netadata editinﬂI
apparatus will be described which divides nultinedia content coftlay F@Hm :
noving pictures and audio into multiple scenes and creates netadata (index
i'nformation) containing descriptions of a scene hierarchical structure and
characteristic anmounts of each scene. The netadata editing apparatus
according to the first enbodi nent of the present invention wll be
described with reference to the acconpanying drawings. FIG 1 is a block
di agram showi ng a construction of the nmetadata editing apparatus according
to the TEiRr5iNeNSOAPRERETORS EHER 7 S PONYRIPR T BH2S Nét Bh i Fatrembeddaent

drawi ng, the sane reference nunerals denote the sanme or equival ent
portionselReiegring met&ad a Iepaodkicddanaaenh td ey appheat ts eid@dinehtdes a
content reproduction/display unit 2, a scene division unit 3, a thunbnai

i mage gesesdihgrtaial todtent shENeradgseyspbnpna Edifthuaiibod bnerdt @lating
information giving unit 6, a characteristic extraction unit 7, a user input

unit 8,+and aciRladat Adesa Ptdondini ts 9sixThefBBEEAENt relating to
reproduction/display unit 2 reproduces and displays nultimedia content 10

that. inglrrfédt%%a\gadgga a as&qgera,ugi Lev @eﬁggdﬁﬁeﬂtt %ino tSdal tt:il ntThe
Hie T

scene division unit ivides " the content 1T nto nul €nes.

Ruone | AEBe, SERFLA Lo HTkind LIRSS R FEPLESETL SIS LedTeag) oot

hierarchically edits the scenes obtained as a result of the division by
the sceP@ W Vision

First Embodiment

In this firsf embodiment, a metadata editing appa‘ratus.will
be described which divides multimedia content containing moving
piétures and audio iﬁto multiple scenes and creates metadata (index
information) containing descriptions o©f a scene hierarchical
structure and characteristic amounts of each scene.

Th.e 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. Notethatin each &rawing,
the same reference numerals denote the sam’é .Qr equivalent portions.

Referring to FIG. 1, a metadata editing apparatus 100 includes
a content reproduction/display unit 2, a scene division unit 3,
a thumbnail image genefation unit 4, a scene description edit unit

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




-unit. 3 through scene grouping, scene conbining, scene deletion, -‘generation
of information that shows relations anong the scenes, and the |8BeJUE00
text information giving unit 6 gives various types of text information to
each scene. The characteristic extraction wunit 7 extracts characteristics
of each scene. Also, the user input unit 8 receives input of designation .
information froma user and outputs it to the content reproduction/display
~unit 2, the scene division unit 3, the thunmbnail inage generation unit 4,

t he scene description edit unit 5, and the text information giving unit 6
as user upaput/ s i Af Beant Lopul Iun Fur§heand thanetadidat & aferdmioromni ©.9
integrates scene section information netadata 12, scene thunbnail inmage

i nformati on Miadabat2lf scanedtaticnde spifagr matili on 2netadaddudds  atmext
‘informati on netadata 15, and characteristic description netadata 16

- out put't gdshi o ther sorae dictntiea Yoithd: iddhedRurhpabl odfRasmpenaration
unit 4, the scene description edit unit 5, the text information giving unit

6, and chay act gri std X [.on it dvel ) + They. at a
descrip??gﬁ un|?%9§.%ﬁ%¥£bgﬁe%%?%%hﬁétg gt3Zﬁ%ég@@@%%ﬁ%hgx%ﬁéﬁggﬁﬁgﬁgs and
structu of the nmul.tinedia content in cordance with a specified format.
ext - hoiP R Tt BHE RS ARt Us [hecbb ARRGE T THES REEE L 2SuB8ai mont
operates wl| be described with reference to the acconpanying draw,ngs.
FIG 2 Zhohe? 8xEoRSER R TSR SGRRA2AENE 1F 30 O ft RatDh iSCeqf By Faéltarget
of editing by the netadata editing apparatus-according to the first

enbodi nétwege. The scene description edit unit b 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 like. ThetextinformationgivingunitGgivesvafioustypes
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 user and outputs it to the content
reproduction/displayunit 2, the scenedivisionunit 3, the thumbnail
image dgeneration unit 4, the scene description edit unit 5, and
‘the text inférmation 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 structﬁre 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




" A case where the news video having the construction shown in Flgi 2 k%ma
edited will be described as an exanple. First, the content 0 Jur

reproduction/display unit 2 of the netadata editing apparatus 100 receives

i nput of the nultinedia content 10, such as video content, stored in a

content storage unit (not shown) via a network or the like, and

repr oduces/ di splays the nultinmedia content 10 for editing. Wen the user

of the nmetadata editing apparatus 100 inputs positions for clipping a

scene, whi.ch.is;to.s ne_ starf. i1 and a.scene ;1 0n
usi ng tH@l%s%f%ﬁﬁ%5%§§n??§§§%@ﬁﬁ%ﬁﬁ%f@%%%ghggﬁ% %%SrE@%é%ﬁ“%ﬂ%%%ﬁﬁﬁﬁépscene
division unit 3 generates the scene. section informtion netadata 12

showi ngS¥hE2EEEAR E?éﬁfﬁp6§ﬁpﬁﬁ 1VERY -t e dGTeBtE BESFEIBhI PR ed from
the user. FIG 3 shows an exanple of the scene section information

net adat 4hgandeacedtby neleadelend didessirdming £hef captenbs RN Zosrathg e

net adata editing apparatus according to the first enbodinent. Here, the
scene sect tha moi viradiancoetadatia BZ2cslrgancenwkEls. a 3swasi ek riatma tf.r om
the news video shown in FIG 2. As shown in FIG 3, the scene section

information mdsagdahawtdgeneiddedelytihg appaeaeudiadciraingntd tBegives t he
scene start position and the scene end position of each scene clipped from

the newghhdeReAPNt G EratTUCHi BF Be' NGUSCH]198ST yisheN& frerdQEss| GriReWS"
scene, and an "international news" scene. : '
accompanying drawings. FIG. 2 shows a construction of a news video
that is an example of -a target of editing by the metadat'a editing
apparatus according to the first embodiment.
A case where the news video having the construction shown in
FIG. 2 1s edited will be described as an example.
First, the conAtent reproduction/displayunit 2 of the metadata
editing apparatus 100 receives input of the multimedia conteﬁt’ 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 watchihg
the reproduced video, the scene division unit 3 generates the scene
section information metadata 12 sh_owing the scene start position
and the scene end position inputted from the user.

FIG. 3 shows an example -~ of  the scene section

information metadata generated by the scene division unit of
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'On receiving designation of scene editing fromthe user via the user input
unit 8, the scene description edit unit 5 perforns hierarchicalﬂéﬂﬂﬂﬂﬂggof
t he scenes continuously clipped by the scene division unit 3 based on the
scene section information netadata 12 fromthe scene division unit 3, and
then outputs the scene structure information netadata 14. Here, the scene
hierarchical editing refers to scene grouping, scene re-division, scene
conbi ning, or scene deletion, for instance. The scene grouping refers to
groupi n of scenes that are related to each other with respect to specific
char act éf1%PREZIRAR L 511 IF@RFEGLS PEFOTAITENER, thds TdREhnepotiment 4, t he
"donestic news" scene, the "international news" scene, and the "financi al
news" scene oflerhe Timnscehdeeciiown inAOEMGLi2nawetadgtoupé@dsliown ia Blkgl e
"news" group. Also, the scene re-division refers to division of a single
scene i I} gagubthpketsaenesn atite trhavs sdekre eanhhningFIEf ers he grewvkaidon of
a single scene by conbining nmulftiple scenes with each other. 11 FIG 4

shows amrrexanplnofsddhe seepeostiicd A i b rahiam Mefadata Qengrated by
the scene description edit unit of the netadata editing apparatus

di he. L1 st di,k : . 1.nf ' dat
14 shown et oyt OB BT RE WIS RsRaR ca - birt th el G Fhe el ~ 1
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a "news digest" scene, a "news" scene, a "special" scene, and a
such as a "news digest” scene, a "domestic news" scene, and an

"international news" scene.

" On receiving designation of scene éditing from the user via
the user input unit 8, thg scene description edit unit 5 performs
hierarchicaleditingof1jmascenescontinuouslyclippedkurthescene
diﬁision unit 3 baéed 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
SCenedeletion,forinstance. 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. rAlso,rthe 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

.combiﬁing multiple scenes with each other.
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'"sports" scene, and the "news" scene is further hierarchically edited into
a "donestic news" scene, an "international news" scene, and an 910i AURP0R|
news" scene by the scene description edit unit 5 through scene editing
such as the scene grouping, scene re-division, and scene conbining. Then,
the netadata 14 generated by the scene description edit wunit 5, such as
the netadata shown in FIG 4, is outputted to the netadata description unit
9. On the other hand, the thunbnail inage generation unit 4 generates a
representative_frane of each scene clipped by the scene divisjon unit 3 as
a thurmbnai|l ibh§e bdseFrurs heagceﬁé‘a@é’gﬁ orP T i nFBFmaticSR et Hefat @ ¥R f r om
the scene division unit 3, and outputs information concerning the

gener at é&formerian ¢ hadetaganrratgiibynbhe $oriRe desicarvdtioonedet agatta 13
to the netadata description unit 9, in which the thunbnail image _

i-nf or mbiforhemeeaddbaa Eliitd ng egpst etedacHerdingttd shpddisishl entfeditdre: user
to performselection 12 3a jut., 2006 of ‘the thunbnail using the user i nput

unit 8, al thopgh dderies sthrs@tipe@SshbbenboiattRebideed 14 sebwa haadridrame or
each frame clipped at fixed time intervals as the representative frane or

to aut g‘%@%ir%'e'syt heClaafh 5 ans hangeo P v%ﬁ%&mt@n@é’é@e?&te&ac h

detected point as the representative frane. The t nai | 1 nmage

| or G o8 DELISP A5 ehd Rl A Do PEBL R i . e
In FIG. 4, a "news” scene 1is edited into multiple scenes, such as
a "news digest" scene, a "news" scene, a "special" scene, aﬁd a
T"sports" scene, and the "news" scene is furtherhierarchicallyedited
into a "domestic news" scene, an "international news" scene, and
an "financial news" sceneby the scenedescriptioneditunit 5 through
scene editing such .as 1_;_he scene gréuping, 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
informationznetadata 12 from the scene division unit 3, and outputs
information concerning the generatéd thumbnail image as the
thumbnailimageinfbrmationnetadata131x>then@tadatadescription

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

registered. Here, it is possible for the user to perform selection

1z




‘or information giving the location (such as the URL) of the thunbnail

i mge. Also, the characteristic extraction unit 7 extracts visuaB0 JU hzwﬁ
characteristic amunts possessed by each scene, such as notions, colors,

or shapes of objects contained in the scene, fromthe scene based on the
scene section information netadata 12 fromthe scene division unit 3. The
extracted characteristic anobunts are outputted to the netadata description
unit 9 as the characteristic description netadata 16 and are regi stered

t her ei n. he text information ivin un|1 6, gi vari ous ty es of
oxt i nicdh i BHUTEHERL ATy (e G2 WhBUE atit & LeyrionetEobhbie and
scene i nportance, designated the user to each scene based on the scene
sect i on HOSEdRHR it @naﬁﬁpaaaﬂaaﬁﬁwﬁnq Reast émamedpyi speh Gname 3climred the
text information maybe given through wuser's input using the user input
unit 8 et b&iastonmtnealihyegivedn dhr dhgh aeptgsestafiawudiforams oomatticon and
~captions contained in the content. The text information is outputted to

t he net agdaomall cdeser dptieen wach 8cand thafi€gisdfedandeset s asSrddie dtext
information netadata 15. FIG 5 shows exanpl es of screen i mges displayed

by the GOREEMted R QOLCE hORMEI Y DL diHal 130G R US@h el n?agcg t he

metadata editing apparatus-according to the first enbodinent. In FI'G 5, a
d f.t d
tyShe! SHPENEIEN, BSEERNSEA BT BB G0l S o BRORon R

as the frame number or time) of the thumbnail in the video content
or information giving the location (such as the URL) of the thumbnail
image.

Also, the characteristic extraction'unit 7T extracts visual
characteristic amounts bossessed by each scene, such as motions,
coiors, or shapes of objects contained in the scene, from the scene
based on the scene section information metadata 12 from the scene
divisionunit3. 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 inférmation and captions contained in

the content. The text information is outputted to the metadata

13.




to be edited being reproduced/di splayed on this video reproduction screen
Gl. Although not clearly shown in FIG 5, like in the case of aaﬁoﬂﬁﬂﬁﬁgy
vi deo reproduction apparatus, a user interface is also provided which

i ncl.udes buttons and the |ike for comrandi ng "reproduction”, "stop",

"rewi nd", "fast forward", "frane advance", and other operations. Al so,
bel ow t he video reproduction screen d, a scene division designation
screen & is displayed which has. a slider form for instance. The user
designates a scene start osition and a scene _end position of the video
display@&séﬁlPﬁéonviH%btrégréﬂﬁktﬂén sedeehe®d t HsugH ™ h§ sklne %k si on
designation screen & while watching the video displayed on the video

repr odudtifomrmagdoeencGidafhsd>.t he user sinultaneously designates the
position of a thunbnail between the scene start position and the scene end
posi tion thropph. ChehsaearafpYesicsdeségiatiyen GidrberyePoy Haeasontdign t he
t hunbnai |l position is designated through the scene division. designation

screen @%prb@%cﬁ:ﬁ‘@ﬁ??i‘%ﬁlEWitQ%ﬁ@r@Eé %elfniﬁ;t)&t Hanes aesna dvhnal |

imge froma frane o e video content at 14 the designated position.

Al so, t'@ﬁi%ﬁﬂ?%éé%%ﬁ?%ac%?&fn&gé tﬂ;hgé‘ cﬁlg%é;%g%og‘%%ﬂ@?t% EEE{/P%Q“ the

scene divisio atl on screen a scene i si’on

i nf tion . displ G3 di_vi si i nf tion. Here, th
scene dPVPSPGR FRPBPREFT b4 TSHTEY Cscredlt BSSTPLe| REaHls Podibidas

di splay information showing the scene start position and the scene end
positiOﬁlﬁﬁléﬂﬂﬁﬂﬂbﬁhﬁbc?ﬂ ent reproduction/display unit 2, with content

to be edited being reproduced/displayed on this video reproduction
screen G1. Although not clearly shown in FIG. 5, like in the case
of an cordinary video reproduction appératus, a user interface is
also provided which includes buttons and the like for commanding
"reproduction“,"stbp","rewind","fastforward","frameadvance",
and other operations. Also, beiow 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
vidéoreproductionscreenGlthroughthisscenedivisiondesignation
_screenG2whilewatchingthevideodisplayedonthevideoreproduction
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,
whenthethumbnailppsitimnisdesignatedthroughthescenedivision
designation-SCreen G2, the thumbnail image generation unit 4

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

14




‘thunmbnai | i mage, as shown in FIG 3. Next, the user designates scene
editing through a tree structure generation designation/displaySQCJQ%ﬂm@n.
That is, the user generates a tree showing the hierarchical structure
possessed by the video content while watching the scene division
information, such as the thunbnail inmage, displayed on the scene division
i nformati on di splay screen G3. Wen perform ng the scene grouping, the user
uses a mani pul ation nmethod with which, for instance, a new node is added
to the tree and each scene that shoul dbe grouped is added to the node. In
“order t&hgedfesianehedspemétadditi on, the user may use a method with which
a scene that should be added is selected on the scene division information
di spl ay screenl £3, ahe tiensed ectiedgeceneds poaddedntiad beenatkss lyhated
drag-and-drop operation. Here, it is possible for the user to input text

i nfor mtcheaubar thbes salectied sSeangebi ghati B SCaNe, dovi $508:1 &R OF @t On
di splay screen G3 or the tree structure -generation designation/display

screen gsﬁéhﬁgd%ﬁfsﬂéﬁriﬂﬁiﬁaﬁ I dli%gﬁlarg; Qpided as gs;lncgéol}é n;qi%sai%% for

gi ving the text ormation to the scene-via the tex I on ‘glving

unit 6. .The netadata descripti .unit 9 genper.at.es a netadat.a fil.e

oscr i bel P RTBECaRdankE & « RPa oddciSoBS° HSCR SR oM FFGATAroBy SHSREGH at i ng
t he vari ous tyges of netadata oufputted fromthe scene  division unit 3,

t he t huRbA&FP 'ﬁag@:déhé#é?i%ﬁsﬁh?%e493E*k?ﬂ%ﬁghénfaégéFFﬁ?i%FP%&RQ et 5,

the text information giving unit 6, and
~ scene start position and the scene end position in addition to the

'thumbnail image, as shown in FIG. 3.

Next, theuserdesignates sceneeditingthroughatreestructure
generation designation/display screen G4. That 1is, ther user
generates a tree showing the hierarchical structﬁre possessed by
thé video content wlhile watéhing 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 ope.ration,. Here, it is possible
for the user to inpl_Jt text information for the selected scene from
‘thescenedivisioninformationdisplayscreenG3or the tree structure

 generation designation/display screen G4 using the user input unit

15




*the characteristic extraction unit -7. The specified netadata descrl@';@ﬁ
format may be a uniquely determ ned format, although MPEG 7 st ahad

by 1SOis used in this first enbodinment. 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 netadata -
editing apparatus 100 of the first enbodinent is provided with the scene
description edit unit 5 for hierarchically editing scenes and the '

characterlstlc extraction unit 7 for extracting characteristics fromthe
scenes, 8 ®FovH&ed gspecenrs PsEisce FBrg%h%%%ﬁgjﬁéﬁaﬁatan§@§@PFbPﬂgt@he
hlerarchlcal structure possessed by content, such as video data, and

char act ettiestsceranotint $hof teath isdemaatipnshoulidgbenihbt 6d here that the

mul ti media content 10 inputted into the content reproduction/display unit
2 i s obtai nedTheomeaade@at @akcsepvesn (ol t Shome ext & | HgnOtada et MDY &,
froma content storage unit (not shown) :in the netadata editing apparatus

100, 16 R R rkMHea 3006 Q5rddriB ap Be CANBbad i O dedh sk {fotors hemats usSh a

CD or a DVD, for instance. In a |like manner, the netadata out put t ed from

the metadats fbir%et%%ﬁ‘ gh%gx?am%’ir‘c}(ds %Xb%sa&f 264 L0 BufEbadald, %ﬁ%@éené‘”m)

shown) exl s a netadata accunul ation unit not shown
N tne By gl%alﬁfgl ST 99 APDILALYS. 10T 558" ASCHIHLALAT TodbHD (0t
description edit unit 5, the text information giving uniit 6, and
‘the characteristic extraction unit 7. The specified metadata
description format may be a uniquely determined format, although
MPEG-7 standardizea,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
éxfraction 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.
Itshouhﬂbenotedherethatthenmltimediacontent10inputted
into the content ;eproduction/display unit 2 is obtained from a
content server (not shown) existing on a network, from a content

storage unit (nbt shown) in the metadata editing apparatus 100,
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W th content, for instance. Also, in the first enbodi nent, a case mher%u%he
nmetadata editing apparatus 100 is provided with both of the sceh@ JUN
descripti.on edit wunit 5 and the characteristic extraction unit 7 has been
descri bed. However, the present invention is not limted to this and it is
of course possible to provide the netadata editing apparatus 100 with only.
one of the scene description edit unit 5 and the <characteristic extraction
unit 7. Second Enbodinment In the first enbodi nent described above, every
scene is divided manuall|y. However, a netadata editing apparatus to be
descri b& fAOrhpE aeednd bboRitachin netovhadn) wiEhk A% ded ERafgeVD:
detection unit for automatically detecting each scene change point. The
met adat doedi tnsigprappar alus aackideadi mgnter t hehseoetddagaboditmenttasf fhem
present invention will be described with reference to the acconpanying

dr awi ngshedFh&tabats e gk idiragn 80 %S hevd dxgursu eomsd fucd mer acf thhee reéadat a
editing apparatus according to the 17 s 0 JUN 2006 second enbodi nent of the

present dveshboR) Bef&Ffidont 8 HdiGol, annBldaid dhtitnguanpabatwsi L00A
includes a content reproduction/display unit 2, a scene division unit 3,

a thunbnai |, i ngge generatign £ R se%eft%%esgg pthensedipounity 5, a

gy
text informati'on giving unit gﬁéa characteristic traction unit 7, a user

| nput u%%%u%hl%tgg%agg%§u%e?%£%péﬁgwhfvnéué% 5%“% CD or a bVD, together

 with content, for instance.
Also, inthe first embodiment, a case where themetadataediting
- apparatus 100 is provided with both of the scene description edit
unit 5 and the chéracteristic:extracticwlunit'7haslbeen.described.
However, the present invention is not limited to this and it is
ofrcourse possible-to provide the mefadata editing apparatus 100
with only one of the scene description edit unit 5 aﬁd the

characteristic extraction unit 7.

Secpnd Enbodiment

In the first embodiment deécribed above, every scene is
dividéd manually. However, a metadata editing apparatus to be
described in this second embodiment is provided with a scene change
detectionunitforautomaticallydetectingeachscenechangepoint.

The metadata editing apparatﬁs according to the second
embodimentofthep;esentinventionWillbedescribedwithxeference
to. the accompanying drawings. FIG. 6 1s a block diagram showing

a construction of the metadata editing apparatus according to the
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“scene change detection unit 39. Note that reference nuneral 40 egﬁni@ %DS
scene start position information which is automatically detect &
how t he met adata editing apparatus according to the second enbodi nent
operates will be described with reference to the acconpanying draw ngs.
FIG 7 illustrates how the netadata editing apparatus according to the
second enbodi nent of the present invention operates. The construction

el enents ot her than the scene change detection wunit 39 and the scene

di t. 3 t th the f t enbodi t
desor | bG8y SMORALRE b BT BRGr BEFORE. BAYGRELH L he second enbod ment

wi || be described below. The scene change detection unit 39 automatically
detects each ReterelrniAdeicut, pataiadatin edsebne abRarngé ettt ioml 1des
performed based on a difference in pixel between franes, a difference in
col or ketwedentheepradestiandiffplemcenih Eunﬁnaﬂe@ehﬁévbgiQM1M@ibm%n t he
. frames, or the like, for instance. The scene division unit 3 determnes a
scene staathuPbsiil omand ganscanecandn posi,t bosc bas etk sk igit ieacbdseamnei thange
~poi nt detected by the scene change detection wunit 39. Hereinafter,

pr oceSSI5ngabxekhelﬁﬁsﬂ@a§h@@  FR1PGH AN 6Nkt chd9aaner Be; sCeRer Sivisi on
unit 3 wi'll be described in detail by taklng as an exanple, a case where

a News %59%07tsacggg?n5nbﬂﬁtunﬂﬁ §,tQrﬂ§£a85t§dﬁéégﬂlptlon unit 92, and

scene change detection unit 39. Ncote that reference numeral 40
denotes scene start position information which is automatically
- detected. |
Next,howthemetadataeditingapparatusaccordingtothesecond
- embodiment operates will be described with reference to the
.acéompanying drawiﬁgs. |

FIG.7illustrateshowthenetadataeditingapparatusaccording'
to the second embodiment of the present invention operates.

The constructionelements other than the scene change detection
unit 39 and the scene division unit 3 operate in the same manner
as in‘the first embodiment describgd 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 detéction is performed
based on a differencej11pixel_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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A case where a color histogramis used as characteristic anounts. for
scene change detection will be described as an exanple. The sceh8 h@g
detection unit 39 calculates a color histogramfor each frame. As a color
system HSV, RGEB, YCbCr, and the |ike are available, although an HSV col or
'space is used in this exanple. This HSV color space is conposed of three

el ements called "hue (H ", "saturation (S)", and "value (V)". A histogram
of each elenent is calculated. Next, fromthe obtained histogran1 a

di fference |n hi sto ranlbetmeeg frfne | cul at ed based on atlon 1

i c
given BB BAEPIEFETS bAERE of POFEed duf T sREEE, PRRELe Mhiettidine

start frane to the Nth frane (N=3, for instance) belong to the sane scene,
t hat isundé. 3fet contain any scene change point. Note that as the initial
characteristic anobunts of the scene, a neans value (nmean) and a standard
devi ati on (scHexﬁinaﬁteﬁJ1pauaﬁ&aiﬁgnbwith@gsaﬁnEb@hﬁk@m defeedliiogy uiftr anes
are obtai ned based on Equation 2 given below. bin -Hbin S bin V sum =

| | HL( k) 39Hant( khe+sbbSd(HlviSieA(ddlt ZIWMLIK)be \Aeddk)HedEquatdedmil byl k=1
k=1 19 sum: a sumof differences in histogrambetween a frane i and a

frame ‘tai{lh‘g} h?as a? el St QOMBe Rl at REWwBUHDEE Of s el @mRIHIS tofatt he
hi st ogr am : a saturation histogram bin S: the nunber of elenents of

the histogr %g}get of editing.

Ac.ase where a colorhistogramisused as characteristic ambunts
for the scene change detection will be described as an example..

The scéne change detectionunit 39 calculates a color histogram
for each ffame. As a color system, HSV, RGB, YCbCr, and the like
are available, althéugh an HSV color space is used in this example.
This HSV color space- is composed of three elements called "hue (H)",
"saturation {8)", and "value {V}". A histogram of each elemént 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 bin_5§

sum, = [ (6) - Hy ()] + le ()= Sy (k)f+ ZIV(k) v, (k)l Equation 1
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- V1(h): a value histogram bin V: the nunber of elenents of the ;iskﬁgﬁﬁg1l
n-1 N1 mean = E suml,sd = 1 (sum_- nean)' Equation 2 N 1 ; ! -
mean: a neans val ue of the differences in histogrambetween the franes so:
a standard devi ation of the differences in histogram between the franes
Then, each frame, fromthe N+1th and the subsequent franmes, that has an
inter-frame difference in histogramgreater than "neans+A sd" is regarded
as a scene change point and is set as a new scene start position
candidate. In this manner, nultiple scene s%art posi tion candi dates are
obt ai ne@UmNeRt SR 16y @1 &f pFebecs dRsH TR o D5LUWeRR & TPMRe! PR hd T80 se of
a news video, an inmage having a determined pattern is inserted at

swi t chi nglbet ween news or the like. In many cases, in a news video, an

i mage having a determined 20 3 0 JUt., 2006 pattern, such as an inmage
conposed; i) AR rABUStegramd, dindHo hetnuoret hé dizalegrieunt fhadd s ocghvamact er
~description (caption), is inserted at swtching between news, for

i nstance. (Accer dhpalytibheiS®Raeg arh)api Agst kPhedpberdt redmpatsesh the
(hereinafter referred to as the "tenplate inmage") or netadata descri bing

t he chaﬁggtﬁg&g}ﬁi c anounts
Vi(h): a value histogram, bin V: the number of elements of the

histogram

1 n-1 1 N-1 5 '
=— . = sum. — mean Equation 2
mean = o iZ;suml,sd \[N—IZ( ; ) qu

i=1
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+1lth and the subsequent frames,
that hés an inter-frame difference in histogram greater than
‘"means+A-sd" is regarded as a scene change iaoint and is set as a new
.scene start positicn candidate.

In this manner, multiple scene start position candidates are
obtained. Next, there will be considéred a case where like in the
case of a news video, an image having a determined patternis insertgd
at switching between news or the like.

In many cases, inh a news video, an image having a determined
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.of the tenperate inmage is registered in advance. For instance, the
characteristic anounts of the tenplate inmage are the col or hlstoﬁﬂaﬂuhagm
the tenperate imge, the notion pattern (for instance, |essnotions are
observed in the area of an announcer at sw tching between news) , or the
l'i ke. Wen the tenperate inmage is registered in advance, each inage
corresponding to a scene change point is matched against the tenplate

i mage, as shown in FIG 7. Then, if the sinmlarity therebetween is high,
the scene change point is registered as a scene start position. The

si m | ar igat teay beujchdgedabasmag® mamiered rehendiehfieripness, @ $m@rc fgehe
differences in color histogram or the like. A so, when the characteristic

anount s ¢f thdBatRgBbak e, iafAGEChat &ctegusker edtiondduanden)char drdertiad i c
anounts of each imge corresponding to a scene change point are extracted

and are ar@tsgﬁ%@hl‘ﬂ%ab@ﬁoebﬂenéﬁ@ agd erindd 6 APUALs PR hheyt epperatifd mge.

If the siml arlty t herebetween 1 s high, the scene changé point is

i e R TR e S AR g R N L e S hg,scene

start I-sTou e scene IVISIOﬂ uni
leISIOﬂ uni t 3 determ nes a scene start 05|%bon 21 and a cene en

posi tion tt?éf?é@t@nlr%% | h PO SsFovr g Y He Fee sl rak &giatl?%ﬁl S

automatically detected by the scene change detection wunit 39. Note that
the scems ghoitsimpenatia iBage isheegéebpgcenpoarianee | ' 4556apast &1ut
determ ning the scene start position and the scene end position based on
desi gnatdhair sfatemitstie cussrynts k€ tihe témplate image are the color histogram

: of the temperate image, themotionpattern (for instance, lessmotions
are observed in the area of an annoﬁncer at switching between news),
or the like.

When the temperate image is registered in advance, each image
corresponding té a scene change point 1s matched against the template
image, as shown in FIG. 7. Then, if the similarity therebetween
ishigh, the scene change point is registeredas a scene start position.r
The similarity may be judged based on inter-frame differences,
inter-frame differences in color histogram, or the like.

Aiso, when the characteristic amounts of the template image
are registered in advance, characteristic amou-nts of each image
corresponding tQ a scene change point are extracted and are matched
against the characteristic amounts of the temperate image. If the
similarity therebetweenishigh, the sc‘ene chanée pointis registered
:as a scene start position. Then, information showing the 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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~first enmbodi nent described above. It is also possible for the scene change
detection unit 39 to detect each scene change point contained i#0aJdt
with reference to each scene start position and each scene end portion
described in the scene section information netadata 12 outputted fromthe
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 wunit 39 based on the scene section
information netadata 12 from the scene division unit 3. Note that the

det ai | sanfl @ keeseeried pgsddriopt Parcddint thai InDogral e shgnendstihSse€nien the
first enbodi nent described above. As described above, with the netadata
edi t i ngsappanatsis ibe0A:t aegi ok higy tletebéeddnphbiearm nkahgeide teeddmes
possible to generate netadata describing the hierarchical structure
possessgfli t B .CONb eatchaUthe 88tk G iGaba, urait 3 eifatiee setbatlictnamwring of
each scene, like in the first enbodi nent descri bed above. In addition,

the sceng chapge,debects PryiiinB%ids RHOWASHh S Ahalod il iRRCAIRS the
possible to autonatically detect each scene change point in content. 22 S O

jut., 2006 Third Enbodi Sach Scer . |
{g;roduEF?%ﬁ %ﬂ%é?g? éb m#%Fé§é5g3%%@%%%§1§ﬁ?§ﬁ5%§$%%P%gqghﬁggééflthe

reprodugtlon of i searfggéu%bégg{the lee usi ng the netadata

es,
gener at 84TBYy EHRO %ﬂ%t%?scr

It is also possible for the scene change detection unit 39

to detect each scene change point contained in & scene with referénce
to each scene start positio-n 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 des-cription 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 thé second embodiment, it becomes possible to
.generate metadata describing the hierarchical structure possessed
by content, such as video data, and characte_ristic amounts of each
scene, like in the first embodiment described above. In addition,
.the sclene change detection unit 39 is provided, so that it becomes

possible to automatically detect each scene change point in content.

22




~editing apparatus according to the first enbodi ment or the secong I
enbodi nent descri bed above. The netadata reproduction apparatus @cépﬁﬁﬁﬁ
to the third enbodinment of the present invention will be described with
reference to the acconpanying drawings. FIG 8 is a block diagram show ng
a construction of the metadata reproduction apparatus according to the
third enbodi mnent of the present invention. Referring to FIG 8, a netadata
reproduction apparatus 200 includes a nmetadata analysis unit 19, a
structure display unit 20, a thunbnail image display unit 21, an user
input unit 22, a search wunit 23, a search result display unit 24, a

_ summary creation unit 25, a summary structure display unit 26, and a

- cont ent Thepdod@mbbidamentnit 27. The netadata anal ysis unit 19 perforns

‘anal ysis of netadata 28 describing the hierarchical scene structure

possessed by tene thinboefBbi oRegONCemtRGattherbpusbnat i onfa@acteanene,
the characteristic ambunts of each scene, and the |ike. The structure

di spl ay M4Aht n205dESPLBYS wh BGOSR ST HE WAmAS vORPEBLAREC8S0R §ESithdgedf the

net adata anal ysi's, that is, thée hierarchical Structure of 23 the content.

The t hungnail, i i splay unit. 2% .di il ' tion
The oruTad e dh el a2l sel ey s ALl o b Rae dofaney o
22, 2 ueer oo search deslanallon LLeprochclon deslonatLon. 2N e

desi gnation (search condition 31)
embodiment described above.

The metadata reproduction apparatus according to the third
embodiment of the present inventionwill be describedwith reference
to the accompanying drawings. FIG. 8 is a block diagram shbwing
a construction of the metadata reproduction apparatus according
torthe 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 thumbhail image display unit 21, an user input unit 22, a search
unit 23, é search result display unit 24, a summary creation unit
25, a summary structure display unit 26, and a content reproduction
unit 27.

The metadata analysis unit 19 performs analysis bfrmetadata
28describingthehierarchicalscenestructurepossessedbycontent,
information concerning- - the thumbﬁail 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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-fromthe user and the scene characteristic anmounts or text_infornatioqgugz
obt ai ned fromthe netadata. The search result display unit 24 dangHQ
result 33 of the searching. The summary creation unit 25 perforns creation
- of a summary based on sunmary creation designation (summary creation
~condition 34) fromthe user. The summary structure display unit 26

di splays a structure 38 of summarized content. The content reproduction
unit 27 reproduces/displays the content based on sumrary informtion 35,
content reproduction designation 36, and content 37 to be reproduced. Next,
how t hethetcaddtea tr-eplbdudinbnadppiarataisiaptoy divdg 2 odishéayhithgmdmseddi ment
operates will be described with reference to the acconpanyi ng draw ngs.
First, thegaeiatiatm @l $9icotiinted @sreceisvwes o Nptile 0ftaddves neiaadatia .28
describing the hierarchical scene structure possessed by the content,

I nformation %r\g@&ﬂg%érhgn%ﬁwmﬂaé b29fa u8ash rRANRes o4 PEn CRANAGLEA LS I C.
anounts of each scene, and the like, and perfornms analysis of the

net adat .1 hi . i RN ssu t .is
ot adat 2oBeRabAE b REREEL Mg Lhe 1,800 RE <l IR (B8 SR2 184S,
2006 first epbodi ment .or the second enbodi nent descri bed aboxe .in f or mat
st.i pul aﬁﬁﬂrﬁg‘gWEgsl?dcﬁ%sga%eﬁ? % t ees%%}rt%daﬁr’a 'Sseagc?‘eﬁonﬁlﬁtéonvﬁilt)t en in
XM. or a binary file encoded in the binary format. If the netadata 28 is
_mkittenfFﬁmXW@pqqﬁ@%%pag§p§n§&gqﬁgq§erlstlcamountsortextlnformatlon

32 cbtained from the metadata. The search result display unit 24
displays a result 33 of the searching. The summary creation unit
25 performs creation of a summary based on summary creation
désignation (summary creation condition 34) from the user. The
summary strgcturé display unit 26 displays a structure 38 of
suﬁmarized 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_qf'the metadata.

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

is metadata generated by the metadata description unit 9 of the
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‘unit 19 serves as an XML parser that performs analysis of an XM.4 iJh?.mn
the other hand, if the nmetadata 28 is encoded in the binary for e
nmet adata anal ysis unit 19 serves as a decoder that perforns decoding of
the netadata 28. The structure display unit 20 receives input of a result
of the analysis by the netadata analysis unit 19 and displays the
hi erarchi cal scene structure 29 of the content. The scene structure of the
content is displayed in a tree formtogether with the title of each scene,

as shown.i h&[% it 21 I; of
the resu l&ﬂ:\%l%%él%%‘bfym Qg%#%&%gg%gqt%ﬂgna g;ylgsljllsb eﬁ?l%gﬁg% fér"rliﬁ)nclllailgl
i mage inf.or 0 I sp salltofthu s, of the
content. ncﬂ?él%etﬁ"%%%ﬁ[?g%g (ltc?sl%l%% E’sr?a r“%&éﬁa&ﬁ flrsth Fﬂ%t ugje]re vi a
the user input unit 22 and searches for a scene contained in the content.
At this 'tiikEen He d38r drnpubinargedddr eRaAeFoANDYDE gPyPAGY afREeyaord, a
sanple imge, or the like via the user input wunit 22. The search unit 23
searches for éfichhsgeriesdedtacRiBngst Weltsearioh X@0ndithiecome8adatacimaky e
keyword or the characteristics of the sanple imge, given by the user

based onurtile 19cereveshasagh elilstiar andudiat gesThirbedahBliy/besnet agatasor the
text 25 information 32 giving scene titles and the |ike. Wen the searching

by the sgarch dpithe2dthsr Hawnshed +Hdwe 85 €h 28r§§kéhqfcofae%api@>t%l}su?£ry
receives input of the result 33 of the searching by the search unit 23 and

perfOrm%dyﬁﬂyfﬁﬂéﬁkfﬁdéﬂ§a§§f§§fsﬁﬁ§@f§servesasadecoderthatperforms

decoding of the metadata 28.

The structure display unit 20 receives input of a result of
the analysis by the metadata analysis unit 19 and displays the
hierarchicalscenestructure29cxfthecontent. Thesceneétructnre
of the content is displayed in a tree form together with the title
of each scene, as shown in FIG. 4.

Thethumbnailimagedispiayunit2lreceivesinputoftheresult
of the analysis by the metadata analysis unit 19 {(thumbnail image
information30) anddisplaysalistof thumbnail imagesof the content.

The search unit 23 receives search designation from the user
via the user input unit 22 and searches for a scene contained in
the content. At this time, the user inputs a search condition by
giving a keyword, a sample image, or the like via the user input
unit 22. The search unit 23 searches for each scene matching the
search condition 3;, such as the keyword or the characteristics
of the sample image, given by the user based on the scene

characteriétic amounts described in the metadata or the text
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- As a nmethod for displaying the search result, the thunbnail imagf i@,'ﬁ@ﬁh
scene matching the search condition is displayed, for instance. 11 ';‘ e
sumary creation unit 25 creates a summary of the content based on summary
~ creation designation fromthe user via the user input unit 22. At this
‘tinme, the user inputs information show ng the reproduction tine of
summari zed content, user preferences, and the |ike 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
‘wat ch spofbsmaensni A2t heviegssvenect bfled awd dHea 20kev nute summary of the
news vi deo whose original length is one hour. The summary creation unit 25
al so creat es wWien sHaTREY dhiherbrt herscdyr chmirehi AF 1<t Hien Ssimedr Yhe @adirtdhon
based on the scene reproduction tinmes described in the netadata and the

text infaLiRtiaAnp32Aivihgs ae36era ot #sthanesuhe 33 kethEoredmsiiance,
this summary information 35 is a reproduction list of scenes contained in

A Y _ . eproduction | enes o e
the SunE?L%ﬁ%ﬁﬁ%%%%)?@]{lht %dapg rﬁeff&tms! elgﬁ&tggéhpeof QG@L koR-ERFYSAL on

such as € con is witt efher with the start

position and end . position, of .each scene i,n_the.con{ent .

wi shes £8 @@%@%ﬁ%o%@éﬁ%i}acg’.‘e REsH fﬁg’u%%ht éﬁ? Flté%rﬂ%%{ch[ei%%%rcﬁ spl ay
unit 27 specifies target content based on the | ocation idnformati on fof the
content of each scene matching the search condition 1s displaved, or

instance.

Also, the summary creation unit 25 creates a summary of the
content based on summary creation designation from the user via
&he user input unit 22. At this time, the user inputs information
showing the reproduction time:  of summarized content, user
éreferences, 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 summaxry
of the news video whose original length is one hour. The summary
creétion 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 Jocation information, such as the URL,
of the content is written fogether with the start position and end

position of each scene in the content that the user wishes to
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contiained in the summary information 35, and perforns 0 Jun
obt ai nnent / reproducti on/ di spl ay of each scene to be reproducedbd%ng,bﬁm§he'
scene list contained in the summary information. In another form the
summary i nformation hierarchically describes the scene structure of the
summari zed content. FIG 9 shows an exanple of a hierarchical scene
structure. FIG 9 (a) shows an exanple of a scene structure of original
~content. Each scene is given inportance in a range of 0.0 to 1.0, with
"1.0" neaning the highest inportance and "0.0" neaning the | owest:

i npor t apeprodheel nportance i s cal cul ated based on the user preferences, -
for instance. If the user preferences are registered in advance and

i ndi cate thatahg/shenai hRS<hO Wabebdseenes/0isplagonaet @anmespafciditegam A
and, in particular, to necessarily watch a result of the gane and goa

scenes, tS??EF:ES{I}\Eehﬁ gLYen LAPERL anseat1 &t | Betd Atk dhg usereHy efgrenges.

Fol | owi ng en summmarization is perforned using only scenes having
. the highest:i rtance jn_ Fl 9 ) L.t i:S..ge ate su i zed,
contentcﬂﬁ%?ﬁggghejghen D&ty 58 uﬁé§sh8ﬁﬁaﬁﬁggh 9 1) .gnﬁbtg %ﬁ%t gach
scene has netadata showi ng the, |l ocation_information such as t URL, of
SheC onoBhb L eBs bl RenEotHet Lonrel Sl aY Do e P e pas Lk a harart
position and the end position) of the scene 27 in the content, and the
Iike. |ahdirmsicenecbhgleannigifee sedhe sYrpyry didosgiadiophe SummRiRedd

content is passed to the summary structure display unit 26, which then
di spl aysorhe stensumtamgtinrrmation hierarchically describes the scene

structure of the summarized content.

FIG. 9 shows an example of a hierarchical scene struéture.

FIG. 9(a) shows an example of a scene structure of original content.

- Each scene is give_n 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 scenés of a
soccer game of a team A and, in particular, to necessarily watch
a résult of the game and goal scenes, each scene is given iﬁportance
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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38 in the tree formshown in FIG 9(b). Al so, when the user. seleng g
| east one scene that he/she w shes to reproduce using the scene H c@m

di spl ayed by the structure display unit 20 or the summary structure

di splay unit 26 or using the scene thunbnails displayed by the thunbnail
-image display unit 21 or the search result display unit 24 via the user
input unit 22, the content reproduction/display unit 27

reproduces/drsplays each sel ected scene contained in the content: As

descri bed above, wth the netadata reproduction apparatus 200 according to
t he th|ﬂdleﬁbbdkﬁﬁﬁﬂﬂhr@ﬂﬁbééﬁ%§Jﬁ6%srEP@OF@at%@ﬁréﬁﬁeer%hm9 e hsstRde
that the user wishes to watch using the netadata generated by the netadata
edi ti ng spparates e odr diheg supatrieetli cehtenbodenepatsed thetksecomunary
enbodi ment descri bed above or to search for the scene desired by the user

usi ng thaehaface aikplhg uaind et swhdesk ihkedd Bpl Bgs Eiadakde $trideutdird
enbodi nent, the content reproduction/display unit 27 is provided within

t he rretaﬂ;atq,1 qduct irfgRARPALAL YS 298, oligyever, - this content
reproductron/ I splay unit may be provrded In anther apparatus. For

i nstance, mankpulati,one And dlsplaving s GanseLuing Lenraducty on of e

met adat a, dlsp ayi ng ot scene structure an
TR R TR LS 20 8 S O SRR P e
coneer nIsq:%:t.{c?:%rr%dltjjcltslpcireltyoimgtée2gU|otrl rtrﬁgl gummary structure display unit
26 or using the scene thumbnails displayed by the thumbnail image
display unit 21 or the search result display unit 24 via the user
input unit 22, the contrent reproduction/display unit 27
reproduces/displays eaeh selected scene contained in tihe 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 metedata generated by the metadata editing apparatus according
to the first embodiment or the second embodiment described above.
or ‘eo eearch for the scene desiredby theuserusing t_he characteristic
amounts described in the metadata.
Inthe third embodiment, the content reproduction/displayunit
:27 is provided within the metadata reproduction apparatus 200.
However, this content reproduction/ctisplay unit maif 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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rcontent maybe perfornmed by a termnal (PC, for instance) ponnectg% JﬁﬁZ&he
- mobi | e tel ephone, the portable information termnal, or the Ilikée"via a
networ k. Fourth Enbodinent In this fourth enbodi nent, a netadata delivery
server (netadata delivery apparatus), which delivers the netadata of
content to a client termnal, and a content delivery server, which

scal ably constructs the content with reference to the termnal capability
of the client termnal and delivers the constructed content to the client
termnal, will be described. A content delivery systemaccording to the
fourth é&sbeahABAt cofPeheapresepfornvbhtRoferiinebe @sciidedifpt hand
reference to the acconpanying drawings. FIG 10 is a bl ock di agram show ng
a constrocesenngfarichél sphd ging dehiceenyngystpemdacddiodi of) the nie: ifmearitsh
enbodi nent of the present invention. Referring to FIG 10, a content

del i ver yogeenemap8el pet istased aynettadatia adel Py prao s ea¥ eEndOP coridcres!
client termnals 481 to 48n, and a content delivery server 50. The

et adat @,0ghd YRy 18eF ¥ BEpHORe | NHLIHB3 A TR AYAS Ba GG LA haR WY Gthdl, a
metadata analysis unit 42, a termnal capability judgment unif 43, a

net adat . e- e I it 44, and 29 3 0 JUN 2006 a netadata delivery
uni t 453%%% ?E% %g%%gg?gpaccunulation unit 41, there is accunul at ed

Fourth Embodiment

Inthisfourthembodiment,ametada?adeliveryserver(metadata
delivery apparatus), which delivers the metadata of content fo a
client terminal, and a content delivery server, which scalably
constructs the.content wifh 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 refereﬁce to the
accompanying drawings. FIG. 10 ‘is a block diagram showing a
construction of the content delivery system according to the fourth
embodiment df the present ihvention.

Referring to FIG. 10, a content delivery server 360 includes
a metadata delivery server 400, various;client terminals 481 to
48n, and a content delivery server 50.

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

capability judgment unit 43, a metadata re-generation unit 44, and
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‘the netadata generated by the netadata editing apparatus of the fi&ﬁﬁ 5
enbodi nent or the second enbodi ment descri bed above, for instan '3m
nmet adata anal ysis unit 42 perforns analysis of netadata 49 describing the
structure and characteristics of content. The term nal capability judgnent
unit 43 judges the term nal capability of each client term nal based on
information 51 concerning the capability of the client termnal. The
netadata re-generation unit 44 restructures the content in accordance with
the judged term nal capability of the client terminal based on a result 50
of the én@??éﬁ%téfdﬁﬁévﬁ§¥aﬁﬁﬁﬁ 43and re-generates netadata 52 of the
restructured content. The netadata delivery unit 45 delivers netadata 53
re-gener at ed by thwe nedtealidion aceugadetdononnignil, 44he e the atduantl atedri nal s
481 to 48n. Note that the netadata accunulation unit 41 may be provided

out si dethhempbhddabhagdrbiueey beruke MO&Dadits hedfoing hapgrdedivends tHen this
case, the netadata delivery server 400 receives input of the netadata 49

from theipmetadabaqageriubat itdR Widordl orid AmetwWeldscr(ifel SRwWe), %rt he
l'i ke. On the other hand, the content delivery server 500 i ncl udes

cont ent ; geeypulat | O@hamlﬁeé@dﬁgﬁ anG00Lent deli vany WoLEAL. Ilﬁ&hly]scontent

content “accunul ati on unit ere I accunul at e )

del'ivery uni 7 dellv%rs 59 E%nt 30 %h% cli term Q%I 481 to 48n

in acco angé éFFﬁ SonfERe % gery req&éé S 5&“??&#@Fﬁ€t8| e nal s.
content. The terminal capability Jjudgment unit 43 jUdges the
terminal capability of each client terminal based on information
51 concerning the capability of the client terminal. The metadata
re-generation unit 44 restructures the content in accordance-with
=the judged terminal capability of the client terminal based on a
reéult50cﬂftheanalysisofthenmtadata,andre—generatesnmtadata
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
.ocutside 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 accuﬁulated

content 55. The content delivery unit 47 delivers content 56 to
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:lee in the case of the nmet adat a dellvery server 400 descri bed H;Bdéﬁ a@&
content accunul ation unit 46 may be provided outside the conte )
server 500. In this case, the content delivery server 500 receives input
of the content data 55 via a network (not shown). Next, how the content
‘delivery system according to the fourth enbodi nent operates wll be
described with reference to the acconpanying drawi ngs. First, on the

net adat a del i very server 400 side, the netadata analysis unit 42 per f or s
anal ysis of the netadata accumulated in the netadata accunul ation unit 41.

‘The net agat a1 8P4k WSS iHH s 421 1QPakat 88 acko-Agnsane RS cas dbp; v@tpadat a
~analysis unit 19 of the netadata reproduction apparatus 200 of the third

enbodliﬁ%%% é§§§n§ b%%O%b%¥%45§ Her%ggﬁhgglghe anal ysi s of the netadata,

t he ne a anal'ysi's uni Btai ns I 'Aformati on concerning the structure
and characterjstics t he cont . ows _cont ent ctur

i or et on ot bueTebne KGrC Bhe s hatatARal drE AT ot DRt e
del i very server accordin to the fourth enbodinment, with the illustrated
exanpl e 3SVELi Age tcené;e WECFPRBS2LEANFRGI 146 PAY PP PEPEHIRAI ORkBIRe
structure of the content is displayed-in a tree form Each node of the
tree cdaheesponest telineryceaeanioPs agsobiat@den the canitens dypesemt 31 a

o jut., 2006 scene information. Here, the various types. of scene
|nforrmﬂsgﬁ%er 500 receives input of the content data 55 via a network (not

shown) .

Next, how the content delivery system according to the fourth
embodiment operates will be described with.refetence to the
accompanying drawings.

First, on thetnetadeta 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 outbutted 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 strpcture of
the content is displayed in a tree form. Each node of the {ree

corresponds to one scene and is associated with various types of
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‘include a scene title, an abstract, tine information giving a sc?qp Jufitoast
position and a scene end position, a scene thunbnail, a representative
frame, a thunbnail shot, a representative shot, and scene characteristics:
such as visual characteristic amounts concerning colors, notions, and the
like. Note that in FIG 11, anong the various types of scene information,
only the scene titles are shown. Here, it is assuned that the client
termnals are various information household devices having different

ter M nal. e GaPaREbLRLES on T L M Leaalll Ly cLeler sl g, & conmuni cat on

speed, a Pprocessin ed, "an na e format gaf b
spl ayed,, i nput, function, . and the |ike. For

qp, ge resogutL yser
i nst ance RS THhat atrh@ eFFant. iR hRECTERE1PR H Py rfene

conmput er ( PC) that has sufficient performance wth respect to the

comuni G&&irén POFddd onpradk ssi BeeRpeedd BPSpLagn, per Feemenddindidsera i nput
function. Also, it is assuned that the client ternminal 482 is a nobile

t el ephomrepardeniietierali ramy el tlemtbhet ishalts arnepeacterda sRRAcoshbhe dridke.
Each of ‘the client terminals 481 to 48n sends information concerning its

t er m nalscegkf or@Rse: e der 10 mMsnah capabiilddan | uHgEBRtedNEtid43 AMAINtEes the
information 51 that was sent fromeach of the client termnals 481 to 48n

and Sho%nEQ%nlﬁﬁ%BﬁerGrﬁ&EMe £fa e alihent Leeg ﬂ@ét lﬂeﬁﬁfﬁm es a
deliverable imagé format, a maxi num 1 nmage resol ution, 0 JUN 2006

among the various types of scene information, only the scene titles
are shown.
Here, it is assumed that the client terminals are various
- information household devices having different terminal
capabilities. The terminal cabability refers to a communication
, spéed, a processing speed, an image format that can be
reproduced/displayed, an image resocolution, a user input function,
and the like, Fér instance, it is assumed that the client terminal
481 is a personal computer (PC) that has sufficient perfdrmance
with respect to fhe communication speed, proces.sing speed, display
pe_rformance, ana user input function. Also, it is assumed thart the
client terminal 482 is a mobile telephone and the remaining client
terminals are each a PDA or the like. Each of the client terminal-s
_481 to 48n sends information concerning i.ts terminal performance.
The terminal capability judgment unit 43 analyzes the
information 51 that was sent from each of the client terminals 481
to 48n and shows the terminal performance of the client terminal,

determines a deliverable image format, a maximum image resolution,
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~a length of the content, and the like, and outputs themto the ﬁfﬁqﬁﬂgﬂms
re-generation unit 44. \Wen the original content is video conte encoded
i'nMPEG- 2 and has a high resolution, for instance, the original content can
be reproduced by the client termnal 481 as it is because the client

term nal 481 has sufficient performance as descri bed above. Also, it is
~assuned that this client termnal 481 has a function with which it is
possible to performthe i mage summary reproduction and searching descri bed
in the third enbodi ment described above. On the other hand, it is assuned

that the g of teendaaerdf2ans thapabie afid ceppodediimn baltpestrradatiadeo
shots encoded in MPEG 4 and the maxi mum resol ution displayable by the

client rgeg%egkt%% WSt QW.. ThBenEiRdatagieagenataénton sunitled4ontent
restructurés the content in accordance with the term nal performance of

SZ:’:Po?ﬁr&tﬁggd%ég%%P%é%%%@ﬁég,a il Pe 48Tt 1607 BBH 1 B¥ thheel @hRidkalginal

J"udgnen re-generates the netadata 52 describing the

structure and. contents of the restruct .ent, t

ot adat 205280 AN BeTAERRALE PPl ChBPE SETRIERY 48N S<ot Bl cile
metadata is delivered to_the client t§rnina 481fas it is ﬁg t hat, the
rest r uctiiei K3 ientt herEdnedndSishast SPEF L6 FRb. PEhl Y HECRTRetS HiFrl ™ TR
client termnal 482 has only the function of reproducing short _video shots
and i s iaboaeabl Bleb, r bpr bduespgrederpatcnbs bl eMatteiRPFestiudtait ithg of
the content is perforned for the client term nal 482 using short video
-shot s offunpachant tacenesh 38 is possible to perform the image summary

reproduction and searching described in the third embodiment
described above. On the other hand, it is assumed that the client
ferminal 482 is capable of reproducingonly short video shots encoded
'in MPEG-4 and the _ﬁaximmﬁ resolution displayable by the client
telrminal 482 is low.
The metadata re-generation unit 44 restructures the content
in accordance with the terminal performance of each of the client
'terminéls 481 to 48n informed by the terminal performance jﬁdgment
unit 43, re—-genérates the metadata 52 describing the structure and
contents of the restructured content, and outputs the metadata 52
tothemetadatadeliveryunit 45. Forinstance, theoriginal metadata
is delivered to the client terminal 481 as it is, so that the
restructuring of the content is not perfdrmed. 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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~FIG. 12 shows an exanple of a content structure after the restrgﬁtgﬁ %@sby
the netadata re-generati-on unit of the content -delivery system ding
to the fourth enbodinment. As shown in FIG 12, each inportant scene, out
of scenes of the news video, 1is extracted and the content is restructured
S0 as to include only the representative shot or representative frane of
each extracted scene. Also, the client term nal 482 does not have the
search function described in the above third enbodi nent, so that anong
the various types of scene information in the netadata, the scene

charact eri sti El@noLiat Shave apteramele coff td FRnieRl LHbIG T e et e
Therefore, the netadata re-generation unit 44 re-generates netadata
describ&m@tmnbyuthegsbyutharmeb&daéatraegenedast@me@nahdafhEh@xmnnﬁant
informati on of the representative shots or representative franes of the
scenes, gand veeRdsyihenmetadasend ocd Nehdretadaiia edloidd ey tuni As 4Showhein

net adata delivery unit 45 delivers thenetadata 53 generated by the

met adat g-gie- QQH%%&loemgek_»gaﬁé bochbe shiept secmiaabs 48 nds ABucdach of

the client teriinal’s 48 8n anal yzes the netadata 53 delivered by t he

Cont ent SReh: achedris elfe ?Q%ﬁf‘ssr%%%ctwﬁcé Faudd UL &%

r eac SNt Ctef M Na
scene that hel/she es t roduce e . client term nal nsm.,t s
e T onBent P RaE EhRabrve (he t SReprBacueh gt Pt et Rl e R e T T i t 47

of the content 34 _ '
' scene. Also, the client terminal 482 does not have the search

function described in the above third embodiﬁent, so that among
the various types of scehe informatioﬁ in the metadata, the scene
characteristicamounts arenot required tobe included for searching.
Therefore,thenmtadatérengenerationluﬂi:44re—generatesn@tadata
describingonly the structureof restructured scenes and theposition
information of the representative shots or.representative frames
of the scenes, and sends the metadata to the metadata delivery'unit
45, |

Themetadatadeliveryunit45delivers themetadata 53 generated
by the metadata re-generation unit 44 to the client terminals 481
to 48n.

Each of the client terminals 4él.to 48n analyzes the metadata
53 delivered by the metadata delivery uhit 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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3 0 JUN 2006 delivery server 500. On receiving the scene positio§g jyr 2006
information fromeach of the «client termnals 481 to 48n, the content
delivery unit 47 of the content delivery server 500 obtains corresponding
content 55 from the content accunulation unit 46 and delivers the content
to each of the client termnals 481 to 48n. In the case of the client
termnal 481, the content delivery unit 47 sends a scene start position
and a scene end position and delivers a correspondi ng scene of the .

ori gi naly,16QRtent PRt Bgoot her hand, in the case of the client term nal
482, the contgﬂteéellvery unit 47 sends the location information (such as

‘the URL) of -a.scene .representative shaot. Note_that, when.the repr ntative
Shot 15 not  + Do eira g APSpt SSAD IS By PR A PRt T v Br TG eaFE0 badiuce of
its image format, inmage resolution, image file size, or the like, the
cont ent CéfifetprBhPeLE7ABLr ForAR v A GO tRPTdECIE VEFECBRSF ng/ Shidiheas

format conversion, resolution conversion, and reduction in file size
"t hr ough covfieaitt deLivary zsnwy, S0&ndotahrs guwid arandider gonsenhed el firom
term nal 482. As described above, with the netadata delivery server 400 of
the fouthke eahodhieatcumil decomesifodsi e daol eemgendrateniehadab adn
accordance with the capability of each of the client terminals 481 to 48n

and to delineeelibet tergenanaten reusdat and eheashkeddr the clgleénentetreimymal s
481 to 48n. It should be noted here that in FIG 10, the netadata delivery

server 489, apde tN6, QAN efdl 198k VER Ve SEF ¥8ha=00 s ReWR ta5oSEPASALE
asceneendpositionanddeliversacorresponding sceneof theoriginal
cohtent. On the other hand, in the case of. the client terminal 482,
the content delivery unit 47 sends the location information .(such
as the URL) of a scene representative shot. Nofe 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 l1ike, the content deliveryunit 47 performs various
kinds of processing, such as format conversion, resolution
conversion, and reduction in fiie 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 torre—generate_ metadata
in accordance with the capability of each of the client terminals
481 to 48n and to deliver the revgenefated metadata to each of the
client terminals 481 to 48n.

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

‘sexrver 400 and the content delivery server 500 are shown as separated
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- 35 30 JUN 2006 apparatuses, but the present invention is not Iirgﬁle_ﬂwtéms
"this. For instance, the content delivery server nmaybe provided e
metadata delivery server or the netadata delivery server may be provided

in the content delivery server. In addition, needless to say, the netadata
delivery server and the content delivery server may be provided in the
sanme server. In this case, it becones possible for the termnal capability
judgment unit 43 to easily informthe content delivery unit 47 of the
capability of each of the client termnals 481 to 48n, which nmakes it

possi bl g 2 rheskeus e thepr sostennvenrtanghi § orotal inbheersi bhior ther | ike
‘in accordance with the capability of the client termnal and to deliver

the restrugbied cifoRLERE 8aaCh gl diife ChigBle 1057 dal Sn 4Bk detddima Al o

- the four enbodi ren een descCribed by assuming that in the netadata
~accunul ation unit 41, the netad e y 44

apparat%?l&WeFﬁésﬁFygf gﬁbggﬁngggggggghégigg%%gds%ﬁg%gﬁﬁgﬂﬁgﬁéggéi%gﬁiabove
i s accunul ated. However, the resmﬂ'inﬁgnti gs notli&?t%gi;oéigs and
needl ess1t dheayEorrkamdAel 1 SRt by at A0y fHer THan T he Y

nmet adata editing apparatus of the first enbodi ment or the second

embodi melte desedabeddabover magerver aithiicaredtertt A8 AEEAHaF &I WEEUIRY at i on
unit 41. Fifth Enbodinent In this fifth enbodi nent, another exanple of the
net adat ae gebivdey mernter sdmscsébear i n Inhehabovas$ ot heerBedi PRPIIME | be

for the terminal capability judgment unit 43 to easily inform the
content delivery unit 47 of the capability of each of the client
terminals 481 to 48n, which makes it possible to restructure the
content through format conversion or the like in accordance with
thecapabilitycﬁftheclientterminalandﬁx)delivertherestructured
_coﬁtent 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 embodimentror the
second embodiment described above is accumulated. However, the
presentinventionisnotlimitedtothisand,needlesstosay,metadata
generatedbyexaapparatusotherthanthenmtadataeditingapparatus
ofthefirstembodimentorthesecOndembodimentdescribedébovenmy

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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. 36 described. The netadata del i very server of the above fourth ﬂb | fpgt
_ thon sent
fromeach client termnal. In the fifth enbodi nent, however, in order to

perforns the netadata re-generation based on the termnal infor

nore appropriately performthe netadata re-generation, the netadata

delivery server (netadata delivery apparatus) is provided with a netadata
anal ysi s/re-generation unit thatperforns the netadatare-generation using
nmet adata optim zation hint information that is hint information for the

netadata re-generation: The netadata delivery server according to the

fifth edesdirnbrtl. ofThechenptade {AVéHerBn sELVerbe Heblei BEGVR tTPYdier ence

.to the acconpanying drawings. FIG 13 is a bl ock di agram showi ng a
const r uetibea i atnt e rietradat ke dekhdety reemeer racdondiarpd on tthe féxfntinal
enbodi ment of the present invention. Referring to FIG 13, a netadata

del i ver ¥ $8hWak i $AQANIE i8S ch @ 1hiAt tefanEal.i o @RalRiFith atiddBident,

nmet adat a anal ysi s/re-generation unit 63, and a netadata delivery unit 45.

The hi nf,olALALIRLLON, AAREYEES dilid BloAal y2E5 fehadab AnORbEM A pft A1l Nt

i nformation "and outpuis a resu t'he analysis. The netadata

anal ysi s/re-generation_unit 63 anal s _net adat 9 i,hi t.he
stru%:/.t :Jlrg'gﬁ eEﬁEf‘S%t’ elt?lglt e aéjiaatéoﬁegﬁveﬁ:gsg%%ré a&%e@a%éﬁ rrenc?ealdlgfeary

optim zation hint information 62 and a condi tiaﬁ&éigzrconcer ni gg8mat adat a

r e- genePRIPESH tYEE H- 2P TPVEGLREY H oh AdbtafdF g™ FoPBAREBSTBF Hhe
client termnals or user preferences, and _ L .
that performs themetadatare-generationusingmetadataoptimization

" hint information that is hint information for 'the metadata
£e—generation.

Thenmtadatédeliveryserveraccordingtothefifthembodiment
of the present inventién will be described with referepce to the
acéompanying drawings. FIG. 13 is a block diagram showing a
construction of the metadata delivery server according to the fifth
embodiment of the present invention.

ReferringtxJFIG.13,anmtadatadeliveryserver400Aiﬁcludes
ahintinformationanalysisunit61,metadataanalysis/re—generation
unif 63, and a metadaté delivery unit 45.

The hint information analysis unit 61 analyzes metadata
optimizationhintinformationGOandoutputsaresultoftﬁeanalysis.
The metadata analysis/re-generation unit 63 analyzes metadata 49
describing the structure and:charactéristics of content based on
analyzedlﬁetadata optimization hint information 62 and a condition
65concerningmetadatare—generatiansuchasinformationconce;ning

the performances of the client terminals or user preferences, and
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.37 3 0-JUN 2006 outputs restructured netadata 64. Then, the net dﬁtf‘ﬂ 2006
delivery unit 45 delivers netadata 53 to the client term nals. b

met adata accunul ation unit 41 (see FIG 10) , the nmetadata 49 descri bi ng
the structure and characteristics of the content and the netadata
optimzation hint information. 60 that is hint information for the
re-generation of the netadata 49 are accunul ated. Here, the netadata
optim zation hint information 60 for the re-generation of the netadata 49

is information describing the té/pes i nformation contained in the
net adat au#pptehes smiriursid neeadeonddi ner’élhﬁﬂhif shedes e Ehdet hgestitde and
conplexity of the netadata 49. Next, how the netadata delivery server

accordi ng Heltikerki fithadetbobB nE@ttbepecnhi@st wi¢tnbeabescribed with
reference to the acconpanying drawi ngs. The netadata optim zation hint

information 6f,whkhdeeddesaddaehl i deisit 1Dy seakiTg, 185, ahemenplsa a
case of video content having the structure shown in FIG 14. A video

cont ent RQQ&%i §§%§%ﬁm9§9?u8£99é%ﬂ%ibﬁa?é@@@k!sgh&bdﬁﬂth@n&Qnt@ﬁt&ﬁﬁﬂeS

'(Scene and corresponding to the first " half and the second half,

CRUE I iy R e e SN
O satbanbeing ot L e gggéatyggz%rt%%e sLEyghune anmng fhe scenes
'~ Here, the metadata optimization hint information 60 for the
.refgenerationofthen@tadata49isinformationdescribingthetypes
of information contained in the metadata 49, the amount of the
containedinformation,andtheoutlineandcomplexityofthenmtadata
49.

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

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

Avideocontent(Root){Soccergameprogram)isbroadlydivided
iﬁto twé scenes (Scene 1 and Scene2) corresponding to the first
halfandthesecondhalf,andthefirsthalféceneis:ﬁutherdivided
into multiple scenes (Scenel—l,.Scenei—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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‘structure. 38 3 0 JUG 2006 The netadata 49 corresponding to thegy der 2006
content describes the tenporal hierarchical structure of the content, that
is, the tenporal relations anong the scenes, and the start tines and

| engths of the scenes. The netadata 49 al so describes text information
(such as a title, abstract, category, and expl-anatory notes), inportance,
and the |ike of each scene as well as the characteristics (for instance, a
col or histogram or notion conpl exity) possessed by the scene in accordance

with the hier ' velo of the scene, Note that in_ this fifth,

embodi nent , i?ﬁﬁghggéﬂégﬁl#%g rkﬁ E??S§P%H55F§ﬁzgﬂé%9'CQ%§§W§3dﬁ§EHlQ§Sa

met adat a_descr i tigp f.ormat . .Fl 15 shows how the netadata is described in
MPEG- 7. T L dd@Tachigals SHEYEFPBBAOT nlifmi G ke Ted il de the

segnent”. In each_video segnent, there are described tinme information
(scene GRERITPbrAtahhENFapY the adepies, amd dhel $trrt Sinateyut Yenghlist he
like. Note that there is a case where the information described in each

~ video seghrehe sicenelsanggle imetadetadinebsaviithctrhbebitesxar o eahati@vekueh t he
video segnent. In the exanple shown in FIG 15, inportance is described in

each Vi depaseigipit abbteve] catar@drhovald edplahbRBygh e d)mPonbapesnts,
described in each video segnent at Level 4. Also, the characteristic

anount s SRNERE NI RG S50k 955 s8R JMd ONSs REE ﬁ%{?g@?gﬁgqlc% E%P%Qt%ﬂé’e‘sﬁ

segnent at Level 4. It Is possible to express t oral erarchi ca

r6|atio@§color histogram or motion complexity) possessed by the scene in
accordance with the hierérchical level of the scene. Note that in
this fifth embbdiment, it is assumed that MPEG-7 standardized by
IS0 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 videco segment, there are described.éime information (scene
start point and length), a titlé, an outline, a category, and the
like. Note that there is a case where the information deécribed
in each video segment is changed in accordance with the hierarchical
level of the video segment. 1In 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 videorsegment at
Level 4. Also, the characteristic amounts concerning color;
and motions are described only in each video segment at Level 4.
It is possible to express the temporal hierarchical relations
among the scenes by recursively describing the video segments. In

the description example shown in FIG. 15, with a "time division"
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. among the scenes by recursively describing the video segnents. In the

" description exanple shown in FIG 15, with a "time division" 3930 JUK2008
description, there is described a state where one video segnent is
conposed of nultiple video segnents tenporally divided. InMPEG 7, it is

al so possible to describe the spatial hierarchical structure possessed by
the content in a like manner. In this case, instead of the "tine division"
description, a "space division" description is used to express a state :
where one segnent is conposed of nultiple segnents spatially divided. The
net adat g-QptipZahi, onnkirat i knHesaRiben 60statethicere cogermerdtd orewiertthe
net adata 49 describes the types and contents of information (descriptors)

cont ai nqd é@ﬁ&%d@%ﬁﬂ%%f@vidé%%%@ié?ﬁjsyterﬁﬂbﬁ&Eyaﬁei@édt hemrteEtt B,

shown in enetadata optimzation hint information 60 contains a

e Ll s L e po LN LSRG ol SseL 1O e LAMRLRL BbeEAL, S8l stiet uT e

possess descriptors expressing the color histogram and

the notion conplexity, and descr,iptors. expressing . the. titl ,
cat egor POS&EE SefpBYt BAR eSO Y- %nhaoﬁaE? ﬁ%n%&ﬁregél%gégc?gﬁ?lgﬁé%%%%%nts

and conplexity, the depth of each video segment in the hierarchjcal

struct urd theéktﬁﬂaééﬁiwﬁﬂﬁ"Lﬁﬁﬁ%%ﬂfﬁﬁﬂor}reég'l%paﬁ_@\}é’llsioflé' feveftayion
Further, the inportance assunmes one of five discrete values (10. 0, O0.25,
0.5, 0. %% uieQ)l edprespar shate widte onespemtento 1gi eafit oS o ftpel el YR
described i nmportance fromthe viewpoint of "Team A" and inportance from
the Vi ewRQjraint@f spheamly divided.
The metadata optimization hint information 60 for the
re;generaﬁion of the metadata 49 describes the types and contents
of information (descriptors) contained in the metadata 49.
Accordingly,inthecaseofthenetadatashowninFIG.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, categor?, and importance. Also, in order to express
. descriptioncontentsandmxmplexity,thedepUnofeachvideosegment
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, 1QD}). 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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.B". Also, there is described the hierarchical position at which
i nportance s described (video segnent |evel at which the 40 30

3y

inportance is described). FIG 16 shows an exanple of a format of the

met adat aoptim zation hint information 60. The netadata optim zation hint
information 60 shown in FIG 16 contains netadata file information and
nmet adata construction elenment information. The netadata file information
describes information for predicting resources required to process the
nmet adata, such as the nenory size required to accunmul ate/ anal yze the
met adat angrd-tane preocessimdgesistem (S/W required to anal yze t henet adat a.
In nore detail, for instance, the netadata file information describes the
location of armet ddaiteovis beexbhelsicZfea 6Hrnbe ofettadat tadat ®ppthaizbotomt of
the netadata file (for instance, the XML format or the binary format),
syntax fyilf infronmBidien ElooCathOnndfadh sy A% rfiiae idef hahrgihkeray¥atax of
the netadata) , and an appearing el enent ‘nunber show ng the nunber of

el ement S ¢ QRbAhNGH rrRRPPAIIAM A h0E R 2G3Y2 nPOLR,LEL MPREDES

met adat a’ 1 s descri be n ormat, the syntax ning t
format of the r Ladatﬁ_fil cor es%%nds to a DIDfile, a schema file,
the |i k&YEFH Th&-FEERS FO6A™dPRat (syntax) of the metadata; and the

syntax file informati on describes the |ocation of the DID file or the
schema file, 7he metadata file informatlion describes information for

predicting resources required to process the metadata,

such as

the memory size required to accumulate/analyze the metadata and

thepfocessingsystem(S/W)requiredtoanalyzethemetadata. 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

showingthenumberdfelementscontained(appearing)inthenmtadata.

Note that when the metadata is described in the XML format, the

syntax file defining the format of the metadata file corresponds

to a DID file, a schema file, or the like defining the description

format (syntax) of the metadata, and the syntax file information

describes the location of the DTD file or the schema file,

instance.

The metadata construction element information is information -

describing the type and contents of each descriptor constituting

the metadata. In more detail, the metadata construction element -
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_instance. The netadata construction elenent information is inforf th@“ﬂﬁﬁ
descri bing the type and contents of each descriptor constitutin '
netadata. In nore detail, the netadata construction elenent 41 3 0 JUN 2006
i nformation contains the nane of each descriptor contained in the

nmet adat a, the appearing frequency (nunber of appearing tines) of the
descriptor in the netadata, and a description (conpl eteness of
description) showi ng whether or not the descriptor contains every
descriptor that has the possibility of being syntaxically contained.” In
addi t i onnfshenttilke desardiptorths neser sitvelaghdetordigdor tdmntretragtat an
construction elenent information also contains the tenporal or spatial

hi er ar chiahcpraReR! ytﬂ@@fﬂﬁml\f@ yecqhichhe (SeRbé) Jrosppssednhytihes)

descriptor. In the cas the net adat a descrlptlon shown in FIG 15, for

| NSt anceye tHE RO, O e e LIERCLT BhA's REUSELY de5pibed-and has

a hierarc |caI % up to four Ievels he” maxi mum

hlerarchl th os essed "vi deo,_.se nent escrl tor becones
fou T EdererBhlial oglags%t&e&roré'&ﬁta%% CERE LS BTG " SL T i vel y
descrlbed t he hint |nfornat|on al so describes the appear.i.n 05|t|on
(h|eranﬁﬂﬁﬁﬂlHQQRﬂBa%PaﬁmqﬂP?§ﬁQQkﬁﬁ§Mﬂgaed&&ﬁy %ﬂkﬁi% ntgpped
instance, "inportance" is a descriptor contained in the ' 'vi deo segnent " '
descri ptIa,nr additihben tWeen” |tr1ﬁ@ortiaﬁ@émpt@rcolrﬁ airREHrsAVERY vigeor Heefent at
up to Level 3,

the metadata construction element information also contains the

.temporal or spatial hierarchical property (maximum value of the
depth) possessed by the descriptor. In the case of the metadata
description shown in FIG. 15, for instance, "video segment” is the

- descriptor recursively described and has a hierarchical structure
wifh up to four levels, so that the maximﬁm hierarchical depth
possessed by the "video segment” descriptor becomes four.

In addition, as to a descriptor contained the descriptor
recursively described, the hint information also describes the
appearing pésition (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 in7thejvideo segment at uprto Level 3,
thatis,isnotcontainedinthevideosegmeﬁtatLevel4,theappearing
position of the "impertance” becomes up to Level 3. In this manner,
the appearing position is specified using the hierarchical level.
However, when an ID is assigned to each "video segment" containing

the "importance" or the "video segment” itself, it is also possible
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.that, is, is not contained in the video segnent at Level 4, the agBefﬁ ﬁ@ﬁ
position of the "inportance" becomes up to Level 3. In this mann t
appearing position is specified using the hierarchical |evel. However,

when an IDis assigned to each "video segnent” containing the "inportance"
or the "video segnent” itself, it is also possible 42 to describe the
appearing position as an IDIlist. Also, in the case of a descriptor having
a value, the hint information additionally describes the type of the
descriptor and the range of values that the descriptor is assumable to
have. WtendtberibpaHeaaappeksiny preesisddn asiarg IDhe §4 ve AdissGr &h e heat aes
({0.0, 0.25, 0.5, 0.75, 1.0}) with respect to each of the viewpoints of

" Team A'qrandqedeaihBor HPFind BShANGE, ﬁﬂs@ @&wrm%%m\é%ll@%sa@aﬁbsnany
"|nportance" becone a |i st of {0.0 0. 5 0 5, 1.0} having.a

f1 oat oy K
desori prsE LS £y teBsaf s 8‘%%&#2%%"% S S T

I f th t adat t hi_nt nf. t d d
Ccor darte G HHE of AHEUBABMR PG THBR thnfe %ﬁa%arbﬂea%é‘ceeeﬁssﬁ%%r%ﬁ%c?
exanpl e of the netadata optim zation h|nt informati on 6Q shown in FIG 17

cont ai n9'RY Fbeabhra 3i3e einrGlingsi dhCafd Phed né%éﬁaﬁ)'%%n%tp&éthEh
el enent information for descriptors such as the "video segnment” descri ptor

and t he rasipeod” todegchi ptiotheNekewraingshod f'deapehf ornilngTeengBher 8e¥on of
met adata using the nmetadata optim zation hint information 60 will be
descri beéthstance, the assumable values of the "importance" 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
gonétruction 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 infprmation 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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~wWith reference to FIG 13. The hint information analysis unit 61? eﬁﬁpﬁﬂﬁ
analysis of the netadata optim zation hint information 60 descr
specified format. The netadata anal ysis/re-generation unit 63 perforns

- analysis of the netadata 49 using the anal yzed netadata 43 optim zation
hint information 62 outputted fromthe hint information analysis unit 61,
and outputs the netadata 64 re-generated based on the condition 65
concerning the netadata re-generation. FIG 18 shows an exanple of a nethod
with which the netadata analysis/ re-generation unit 63 anal yzes the

met adat apt$inhgat hen handl yrfedmet tbidat 62 optpritzed Bromhthe hiptomiiat 62 | n
this exanple, it is assuned that only video segnent characterized by

havi ng ahARP9EL aneei ©f6 0. dmdioutipgher the saxtrndeteded rom ¢decmated nased
nmet adata 49, and netadata conposed of only a description concerning the

extractsﬂ VHhdeQ SE9FESh £5 £6:188P813% eehe RhdSidatderdmiadatation.

anal ysi s/re-generation unit 63 specifies netadata necessary for

re-generation hased gﬂo&geﬁm ce\(%{}lgﬂ'é;lieogf% Ao et adat Qh&ghg)é}ﬁ'ﬁrn?éﬂ%t(as'f ep

SI) . In this exanmpl &, ~only 0 segnent characterize avi ng

i mportance_of 0.5 or higher is extracted, so that "j rtance”. and."vi deo
_segnentanéﬂ851ﬁé§€F9%?%?%ph%%eEEéEy6 OPHFHXZF5-§§ﬁeF§iF§ﬁ_aNgfﬁPg?%ge

anal yzed netadata optim zation hint informtion, 62 42udgestﬁgether r not

t he deserppysrdmeiasptpsPliimicady o b interiaimed Gn t he thetada™ 4o

(step S2) (the follow ng description ,
’ it is assumed that only video segment characterized by having

importance of 0.5 or higher is extracted ffom the original metadata
. 49, and metadata composed of only a description concerning the
extracted video segment is re-generated.

First, the metadata ‘analysis/re-generation unit 63
épecifies metadata necessary for re-generation based on the
condition65forn@tadataxe—generation(stepSl). In this example,
only video segment characterized by having importance of 0.5 or
higher is extracted, so that "importance" and "video segmeht" are
deécriptors 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 fstép S2} (the following descriptiqn
'Will be made by taking a case of the "iﬁportance“ descriptor as
an example) .

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

when the "importance"'descriptor is not contained, the metadata

44

ed in the

EopetSRE



‘W |1 be made by taking a case of the "inportance" descriptor as gg Jud 2006
exanpl e). Wien the "inportance" descriptor is contained in the netadata,
anal ysis of the netadata is perfornmed (step 3) . On the other hand, when
the "inportance” descriptor is not contained, the netadata 44 a 0 Jut.,
2006 anal ysis processing is ended (step S4). Al so, when the anal yzed

nmet adata optim zation hint information 62 specifies that the appearing
position of the ' inportance descriptor is up to Level 3 of the

hi erarchj caai%sslt{g)q#ge%sﬁt ik sntdt?%e(st ggy §g§ anal ysis of the video

segnents up the analysis processing is
ended wt hout erform n@bt he anal Level, 4 and the follow ng

hi erarchi cal §8Y§“h(e§]t ea%‘%}yf“f’d Idé‘(%ﬁ‘é" ol Rk lPEOBIF‘@E%OIPo
performthe anal ysis of another piece of metadata 49 if necessary, the
oper ati di¥s $PeCEieps Sthafd thee epeadiing Beepslare ofeps ellimppsbanemn the
netadata optim zation hint information 62 specifies that the nunber of
appear i mpsdmgscof ishep"topgertancetfdeberhjpdonralsl 2, satrudimrs,met when t he
anal ysis of 20 "inportance" descriptors is finished (step S5), the

anal ysi g iefe When melcagied By s ss efidetk ¢sHep sSenenAlst ey totheve MBtiadai Ai swadiysi s
processing is ended in step S4 or step S6, in order to performthe

anal ysi s safe fpasgs heﬁh@la%%qy@flsrﬁ@é@wmgfﬂ@ﬁéééathh&t@ PRG3R AgSL AL step
Si and the | ow ng steps
analysis for Level 4 and the following hierarchical levels (step
S6) . .

It should be noted here that in order to perform the analysis
of another piece of metadata 49 if necessary, the operations in
stepSlandthefollowingstepsarerepeated. Also, when themetadata
optimization hint information 62 sﬁecifies 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
55), the analysis of the metadata is ended {step S6). After
the metadata analysis processing 1s ended in step S4 or step S6,
in o;der to perform the analysis of ancther piece of metadata
1f 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—generatedbyextractiﬁgonlyvideosegmentcontainingthe"title“

descriptor. The judgement whether or not the metadata contains the
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~are.repeated. FIG 19 shows another exanple of the method for analyzin
‘the netadata using the anal yzed netadata optinization hint inf 039&”’0%“%2.
In this exanple, it is assunmed that nmetadata is re-generated by extracting
only video segnent containing the"title" descriptor. The judgenent whet her
or not the netadata contains the 45 "title" descriptor is performed in the
same manner as in the exanple shown in FIG 18. Wen the netadata contains
the"title" descriptor, thenetadata analysis/re-generation unit 63 judges

whet her or not a video segnent. nmatches .an appearin osi.ti | D cri bed
nLhe. HeLadat A RURROAAE S B RISt By FORE GarSrans Saf he el E,

vi deo segnment does not match the ID, the video segnent does not contain
the "tishewndéscFiptotB-so that the analysis of the description of this
vi deo segnent is skipped (step S16). On the other hand, when the video
segnent mat chiisert hiee B aidat acrcdér ine Wt bt htiwddespriptodeddeimtdatse
anal ysis of the description of this video segnent is performed (S15).

Next, whgRitBesapalyshsratienenyiti d&d $edgest wietbbirng1t heot appesrdeny
position IDis finished (step S17), no video segnent containing the

"title” ' INSp th 19004 Hatibdda nanBk edisd
sggﬁgﬁkHﬁéﬁ%ﬁ§%3%§p§%ﬁg?%bﬁ?Qﬁﬂéﬂ%id% 180d ib T tedtSadata

processing 1I's ende shoul d be noted here that in order to

perf or L he 203l Y5honi Rl BAPLARL: Phoe, OfstBy 2RI, 11 necessary, the

When the video segment does not match the ID, the video segment
does not contain the "title" descriptor, so that the analysis of
the description of this video segment is skipped ({step 516) .

On the other hand, when the video segment matches the ID, in
order to obtain the "title" descriptor, the analysis of the
deécription of thié video segment is performed (515).

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 S518).

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

The netadata 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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.S11 and the followi ng steps are repeated. Then, the netadata 64-30 JUN 2006

~restructured using the descriptor extracted through the anal ysis

processi ng descri bed above is outputted. The netadata delivery unit 45
delivers the restructured netadata 64 to the client termnals. It should
.be noted here that although not shown, after 46 the nmetadata re-generation,
the location of the netadata file, the size of the netadata file, the
nunber of elenents appearing in the netadata, and the, information
concerning the nmetadata construction elenents are al so changed.

Accor di réieye hpgabate - B Zah - ohPRi HRCF hi R r?&t CBR RordRbAditRg tet he
netadata after the re-generation may be re-generated. It has _
convent isdal lof den redpdated fid eandihe avavesy eesel¢peois epmear Hed
netadata for netadata re-generation. In the fifth enbodi nent, however, the
descri pttoe anakysiasapf &he netiadairef Aatiivrperdoorreding t hbemamaeadata
descri bed above using the netadata optir zation hint information 60

descri biRgthedHish ol Lrshs dasCripi®r ceongai nedatfotdendey Adattad@ia t he
appearing position of the descriptor, the nunber of appearing tines, and

the like, .- I i 4 Sl o £t ' e
netadat?ptigif?§é$?u$%?tfﬁé net a 3?28§Z?§g g%%%?%L?O&?%B%g?h§§g§5?§%%€ of
.each de gkgptgr not natchin% %herrg-ggngggghon condition is omtted wusing
the app RG BESFEREACSr MR ePRuRBef BF *apparing times, so that it

beconmes possible to reduce the processin ,cogt (such as .
It hasconventionallybeenrequiredtoanalyzeeverydescriptor

contained in metadata for metadata re—generation. In the fifth
émbodiment, however, the descriptor analysis of the metadata 48
is performed in the manner described above using the meﬁadata
thimization hint information 60 describing the list of each
_deécriptor 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 itseif for the metadata re—-generation. Also, the analysis of
each descriptor not matching the re—-generation condition is omitted
usiﬁg the appearing position or the number of appearing times, so
that it becomes possible to reduce the processing cost (such as
theprocessingamountandthén@moryusageémount)requiredtoperform

the metadata analysis and re—generation.

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

described the metadata delivery server that reduces the processing
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- the processi ng anount and the nmenory usage anount) required to pg 3ﬁﬂbﬂ%he
nmet adat a anal ysis and re-generation. Sixth Enbodinment In the fif

enbodi ment descri bed above, there has been described the netadata delivery
server that reduces the processing 47 cost required to performthe netadata
~analysis and re-generation wusing the netadata optim zation hint
information for the nmetadata re-generation. In this sixth enbodi nent,
however, a netadata search server (nmetadata search apparatus) will be
descrlbed whi ch reduces the processing cost uired to perform netadata
sear chi f§SlsTRGUIERE H@t%ﬂéﬁ%r%p‘%lﬁﬁ*n%qd@dt%ﬁ%%uyﬁflér Aatl 6R”ITReT #kt ¥dat a
search server according to the sixth enbodi nent of the present invention
wi | | beudgéser Fbedrakade tefamtdmde atg arh 8 ingctohpunyt e drawithgsne RE&t20 i s
a bl ock diagram showing a construction of the netadata search server

‘accor di ng-genthatdioxt.h Iemrhddigiedth aefbdsdingiieskoveiraygntnoradRef ecarayg to
FIG 20, a netadata delivery server 600 includes a hint information

anal ysi seielr et 8BS Afaah@akypheatlb] willl bande dc S8 E YR rdducdde
hint .information analysis unit 61 is the sane as that in the fifth

gnnjﬁgf{eg%fe ggg%gggﬁgaéege @gﬁéwngg Zédcp [p%xifl%?rrrp?té% AL LEN OQeaEEﬂ?g‘;%&g

Is e I ment analysi's unit 71 per

oo S BT AR L PR AR oecr P o the structure and

The metadata search server according to the sixth embodiment
of the present invention will be described with reference to the
accompanying drawings. FIG. 20 is a block diagram showing a
construction of the metadata search server according to the éixth

- embodiment of the present invention.

Referring to f‘IG. 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
thefeof 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 contept matcﬁing 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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L A

‘W th a | ess processing cost using analyzed netadata optim zationg ghiyji: 2006
information 62 and a search condition 70. The search unit 73 searc?']es for
content matching the search condition using a result 72 of the anal ysis of
t he netadata. Next, how the netadata search server according to the sixth -
48 a 0 Jut., 2006 enbodi ment operates will be described with reference to
the acconpanying drawings. FIG 21 is a flowhart showi ng how t he netadata
anal ysis unit of the nmetadata search server according to the sixth

enbodi nmen perates. The netadata analysis unit 71 perforns analysjs of at
Cenot | GRPGEEE o SHETAHST a "o ncPs heCHEr ahsta St nAerBRCh q ERe®
information 62 corresponding to the netadata. Here, in this exanple, the
anal ysi $GHRTé éra g Sextracti on of each characteristic description
necessary for the searching fromthe netadata. When a video segnment having
speci fi c col oFIGhatladter iEtdwrlmmiuahswing tyiw Ehease tddn seanel ysdsdinion and
each vi deo segnent having characteristics close to those of the given -

vi deo seghmie Widtdadaga seanchedciorr heecordshgnee, the bsxtequnbedihent
extract each video segnent having a color characteristic description. In

t he met v te2xanpl e shown in FIG 15, a color characteristic description
("color "histogram') is added to each video segnent at Level 4, so that a

description cengerding, M Aaq S8Rt Sl kMRl 1Y b3ChEt east
one piece of metadata using the metadata optimization hint
informatioﬁ62correspondiﬁgtothemetadata. Here, inthisexample,
the analysis of the metadata is extraction of each characteristic
description necessary for the searching from the metadata.. When
a video segment having specific color characteristic amounts is
gi%en as the search condition and each video segment having
characteristics close to those of the given video segment will be
searched for, for instance, it is required to. extract each video
segmenfhavingwacolorcharacteristicdescription. D}thenétadata
_exampleshownjj1FIG.15,zacolorcharacteristicdescription("color
histogram"”) is added to each videg 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
describedjjla.formét:definedjlePEG—7. Alternatively, the searéh
condition may be an image, a keyword, or the like. When the

characteristic amounts (color arrangement information, for
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- The :met adata anal ysis unit 71 anal yses the search condition ? JUN 2006
specifies a descriptor that is valid for the searching (step 82 ? *E

the .search condition nay be characteristic amunts described in a fornat
defined in MPEG 7. Alternatively, the search condition may be an inage, a
keyword, or the like. Wien the characteristic amounts (col or arrangenent
information, for 49 a 0 JU 1., 2006 instance) described in the format
‘defined in the MPEG 7 is given as the search condition each correspondi ng

descri ptor (col rra ment i nf or mat.i on)..bec d tor that is
e Cd Fs e e eaP e AGCOAT Bt b AT o kSRR SrgtpenTaEbr Re bl if ©
condition, each descriptor in a text form (such as atitle, an abstract,
or explaEndiier ySperel) CBBESEESN t headEs GIHEFPONREDY I8agTiPTGr {Felor
searching. Next, by referring to the netadata optim zation hint
infornabkman@%meht isfputgédomhebheprmeheasdtecregtdesthapt b5 validofvai ned
in-the netadata 49 (step S22) . Wien the descriptor for the searching is

not contaengthidhihe. MaladattedSn kehaoandlsypiven pf ebessiargododdiet 1@t adat a
49 is ended (step S24) and the analysis of another piece of netadata 49 is

per for mgd Jhf d@%ﬁﬁaew 1 PNa theothgm hanhh when the1sel sat &dsgeser ) Mor is
contained 1n the netadata 49, the analysis of the net adata is perforned

(EheP, o EhonglrypBrl) PP SoBRoA KL B PRt oL oy e vy
searching.

Next, by referring to the metadata optimization hint
information 62, it is judged whether the selected descriptor is
contained in the metadata 49 {(step S22). When the descriptor for
the searching is not contained in the metadata 49, the analysis
précessing of the métadata 49 is ended (step 524} and the analysis
of another piece of metadata 49 is performed if neéessary.

On the other hand, when the selected descriptor is contained
in the metadata 49, the analysis of the metédata is performed (step
$23). As to a metadata analysis method used in this embodiment,
like in the case of the fifth embodiment described above, the metadata
analysisprocessingshowninFIG. 18orl8isperformedwithefficiency
using the metadata optimization hint information 62 (steps 525 and
S26). As a result of the operations described above, the metadata
analysisunit 71 extracts each charactéristic description necessary
for the searching._ |

The search unit 73 searches for content matching the search

condition using the metadata analysis result (characteristic
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-analwysis processing shown in FIG 18 or 19 is performed with eff|C|enc
using the netadata optim zation hint information 62 (steps S25 é?s
As a result of the operations: described above, the netadata anaIyS|s unit
71 extracts each characteristic description necessary for the searching. _
The search unit 73 searches for content matching the search condition
using the netadata analysis result (characteristic 50 3 0 Jut: 2006
description necessary for the searching) 72 outputted from the netadata
analysis unit 71. In this exanp escription . cancernin ach video
Segmunt JRAGE HAOR0! BFCERAT AL Bt TEE dsERTREIDh. (eoPBFPRFERRg T i s
outputted by the metadata analysis unit 71, so that the search unit 73

j udges éoerpaeitgideitey anglue ihairdd) of! chdiaditery stfamRifount sdgFrstRigha)
given as the search condition and outputs information ("tine |nfornat|on",
for i nstanceyrniognceadi nyidach sedeensefuaying whose lprdghemtacesulstic
positive, as a search result 74. As described above, in the sixth

enbodi ne@Rcribeianal ysdof hibeogetmUpt ds4Dutpperddr bed thsi ngetddata

net adata optim zation hint information 60, so that it becones possible to

om t the,angkysi §nief7i h%ﬂh@@ame@eaﬁ@@ﬁnﬂon:ﬁ haqgBtaddt@atibility
re-generation. Also, the analysis of each descrlptor that i's not necessary

for the,senal ag ol sngubited;based onothensy 9Lt LA A0S,
0 )

nunmber appea ing trmes “bécones OSSIb etore uce t

r I n
_p 0cess %dg 1onandoutput51nformatlon("tlmelnformatlon",forlnstance)

'éoncerning each video segment, whose judgment result 1s positive,
as a search result 74.

As described above, in the sixth embodiment, the analysis of
the metadata 49 is performed usiﬁg the metadata bpfimization.hint
information 60, sorthat it becomes possible to comit the analysis
of the metadata 49 itself for the metadata re-generation. Also,
theanalysisofeachdescriptor that isnotnecessary for the searching
isomittedbasedonthéappearingpositionandthenumberofappearing
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 seventﬁ

embodiment, however, a client terminal (metadata re-generation
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- (such as the processing anount and the nmenory usage anount) required |%®
performthe netadata searching. Seventh Enbodinent In the fifth 3 Aol R0 ¢

and the sixth enbodi nent described above, description has been nmade for a
server side that uses the netadata optim zation hint information. In this

seventh enbodi nent, however, a client termnal (metadata re-generation 51
3 0 JUnh 2006 condition setting apparatus) wll be described which uses the
nmet adata optim zation hint information. The client term nal according to

t he sevent .%gbodinen%.of t he grgse t iannH;on mﬁll.ge descripbed with
referen&® RE  SEE5HHEny PRE2EREWF hgs"  Ft GP22 Ge8 A PGk "8 581 ahf Showi ng
-a construction of the client term nal according to the seventh enbodi ment
of the phesartadarenorddnipetdon Agitolpffermafica client termnal 48A
includes a hint information analysis unit 80, and a netadata re-generation
condition seThénglimmt B2rminakhowakdiendieedhizesevehsh G d2Rerhows only
a portion of the function of the client term nal 48A that relates to neans
for setthieng e 0ot inesntdon Meialaba Cesgendeat WANhusiafgmeiadat@ the
optim zation hint information 60. Next, how the client term nal according
to the seventhny,amBodiiBpinpper akesg. Wobl ihe deperihediwyt-bnr efirenge 40 the
construction of the client terminal according to the seventh
embodiment of the present invention.

Referring to FIG. 22, a client terminal 48A includes a hint
informationanalysisunit 80, and ametadata re~generation condition
setting unit 82.

It should he 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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" "acconhpanyi ng drawi ng. The hint information analysis unit 80 perfs ngu
analysis of the netadata optim zation hint information 60 descr e ﬁ ﬁmg
specified format. This hint information analysis unit 80 is the sane as
that in the fifth enbodi ment descri bed above, so that the detailed
description thereof is omtted in this enbodi nent. Then, the netadata
re-generation condition setting unit 82 perforns setting of a condition 83
for netadata re-generation based 52 3 0 JUG 2006 on a result 81 of the

anal ysi s,;put puthed 61 p the bhatvind %E%tdt%d %B%y@ﬁé Rt ﬁ{%@olﬂﬁ'ﬁ&%mt he

condition setting refers to selection each descriptor t
unnecess client, ter | 8 fron1 vari ous des tors
cont ai neg{ylr?jst%heh%gtta%%t aHer Flrcnﬁga (i%(l)(ﬁi TG Se% %a{' %r%% i ﬁ%?ﬁnce

VWhen the:§I|e5; ternl déﬁi i.S not rOV|ded mnth a search functlon u3|ng
charact ét § %ﬁﬁﬁﬁ%@ 1ﬂé§c??%ﬁ SADF &S hfet Rkl thdraedplst PR |

anounts, such as a color hi stogram or notion conplexity, is unnecessary.
As-anotHBKméxéﬁﬂﬁg(ﬁVQH#QQﬁnuﬁﬂﬁQ§ﬁp§@ﬁﬁlngonﬁﬁéﬁeﬂhel@onthX|mytaﬁat@he
nmetadata is increased in accordance with an increase in depth in the
hi er ar chipdaimistartictiruhe ndesofpbinagivel 60) ofisr betseercesceben thecenient, the
depth in the hierarchical structure processible by the client termnal is
set- basewrefiridle WBXi niun valtueppbvified depih bn dderdh erranchiieal séimgture
described in the netadata

characteristic amounts, each descriptor expressing the

characteristic amounts, such as a color histogram or motion

complexity, 1is unnecessary.

As another exampleof theconditionsetting, whenthecomplexity

of the metadata is increased in accordance with an increase in depth

in the hierarchical structure describing relations between 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 €0. In still another example, a

viéwpoint 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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~opti'm zation hint information 60. In-still another exanple, ﬁmg@ Q&BOf
a user and a threshold value of scene inportance are set based % W
assumabl e val ues of the inportance described in the nmetadata optim zation
hint information 60. Wen the inportance assunes five discrete val ues

((0.0, 0.25, 0.5, 0.75, 1.0)) fromeach of the viewpoints of "Team A" and
"Team B" as descri bed above, the condition is set so that onIy each scene
‘having the inportance of 0.5 or higher fromthe viempoint of Teanl A" is

sel ected, for hQ%to%’&%lo%%?@oﬂH@%%Qty}f‘e Ul 1101, B3

re-generation set adata re- generatlon con tlok settlng unlt 82
is sent to the tadata |ver erv elive server
e e o P R ot P T cho ot PR her s, b &%e%%ﬁ%?%%
condition and the term nal performance of the client term nal

maxi mumdeldivies Yot e X FRF desPhtheme hadRl @ Cerldifiedal SetTeiceufes &fhetrﬁ%ta%ﬂfgu naI
netadata is four and the depth in the hierarchical structure processible
by the dlsi eastrechiinafl hass@toratheviee fada e nreterdmrat iog gendi bt pomand
condition, f or instance, the structure of the netadata is restructured so
t hat thehwmxepubhyalper Bfridrecadefiitthe mitiket heenanshi calhest thetmaei lacones
two. Al so, when the netadata re-generation condition has been set so that

only eaghjseengrhavhBg 4B8thnpoit e Ofi Qa¥coridailgheerheefiret hervieywoi nt
of "Team A" is selected, netadata conposed of only
original metadata is four and the depth in the hierarchical structure
processible by the client terminal is set at twoe in the metadata
re—generationcondition,forinstancé,thestructureofthen@tadata
is restructured_so that the maximum value of the depth in the
hierarchical structure 5ecomes two.
Also, when thé.metadata re—generation condition has been set
S0 that only each scene having the importance of 0.5 or higher from
the viewpoint of "Team A" is selected, ﬁetadata composed of only
each scene matching the condition i1s ré—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 opﬁimization hint information.
As described above, in the seventh embodiment, the metadata
' refgeneratianconditimaissetusiﬂgthenetadataoptimizétionhint
.information 60, so that it becomes possible to . generate'

appropriate metadata in accordance with the client terminal or

application.
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‘each scene matching the condition is re-generated. As a result, blm'?@
the fifth enbodi nent descri bed above, it beconmes possible to peq o v g
net adata re-generation with efficiency using the netadata optim zation.
hint -information. As described above, in the seventh enbodi nent, the ‘
met adata re-generation condition is set using the netadata optim zation
hint information 60, so that it becones possible to generate appropriate
net adata in accordance with the client termnal or application. 54 30 JU.

2006 Ei ghtdhtEnbedidreited the fifth enbodi nent and the sixth enbodi nent
descri bed above, there has been described a server that re-generates

netadata usi Ry {:Hg_ et ga{: ORt i i A i nt. i.nformation_and delivers the
re-gener at ed netadat a. ?n Iﬁ?s elég%%flg eé)rgco  Feit ng\%ggéfn?ng g%ﬁﬁé}ﬂ?d
delivery ,serve %co tent deljvery apparatus) will be described which
anal yzesa]:>r’?1§7t'a<’;(d1’5{1 rﬁgﬁ‘lsgg?ﬁg #ﬁ%ﬁ%épﬁ?ﬁ treh THigRN e LG e FeRata
re-generates content suited for the client termnal or user preferences
usi ng a 4 thermehadakalqriiidui zadien ddnitvirEotmet fen genedal édecontizat .
The content delivery server according to the eighth enbodi nent of the
pr esent Hem@emeirgriran [netrdatescr i bedthish eighthermbddinehe, dooenpanyisng
drawings. FIG 23 is a block diagramshowing a construction of the content
del i ver yosgrewvdr deloveifngstovehe @oghtdht delivery apparatus) will be
described which analyzes metadata using the metadata optimization
‘hint information, re-generates content suited for the client
terminal or user preferences using 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 is a block diagram showing a
constructioncxfthecontentdeliveryserveraccordingtx)theeighth
embodiment of the present invention.

Referring to FIG. 23, a content delivery server 500A includes
a hint information analysis unit 61, a metadata anaiysis 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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"enbodi nent of the present invention. Referring to FIG 23, .a con%%nt ' 9006
delivery server- 500A includes a hint information analysis unit ,Jléhm
net adata anal ysis unit and a content restructuring/delivery unit 88. Next,
how t he content delivery server according to the eighth enbodi nent ' -
operates will be described with reference to the acconpanying draw ngs.
The hint information analysis unit 61 operates in the sane manner as in
the fifth enbodi ment described above, so that the description thereof is
onmtted in thraeenbodiaeatandbyi D urdd 2606 Fhermetadatys ianalrynksadats 86
perforns anal ysis of netadata 49 using anal yzed netadata optim zation hint -

i nfor maton ;62 qoutpit ¢ £k f LEFLEAR i d)t 1:10f LR OHiﬁaa!ixﬁfo%ﬂé@i}o,nﬁlszand

- extracts each gescri ption matching i nformation concerning the client

term nal :__.qr C ition oncerning.content  r.estructuring such_as, user
prefer enocuet(s)p.u‘%heecpggg%“yghﬁes%ésn&ng_ﬁ? ﬁgm ?%\%rqianq‘aon'L rrsxraj’[si %hl?s ’hg%éiaﬁéépr A5 ¢ hat
in the fifth enbodi npnt descri bed .above. However, .this eighth enbodipent
di f f er s §3DHIEREr 17 1P BABGBERB AP IPATR APPSR CERE LRg G B e e L gERER At i on

but content restructuring is performed using each extracted description.
Each destt idptdanliditara@Ge¢mrerhd ngecapieat ARalysrsunhng secht fatuser
anal yzed netadata 87 is outputted to the content restructuring/delivery
uni t 88.prEfEmontcent Fbstauelysing/sdeld wdeyhinttiBBmpertfimms s the same

asthat inthe fifthenmbodiment describedabove. However, thiseighth
embodiment differs from the fifth embodiment in that not the metadata
re-generation but content restructuring is performed using each
extracted description. Each description extracted by the metadata
analysis unit 86, that is, analyzed metadata 87 is outputted to
the content restrubturing/delivery unit 88.

The content restructuring/delivery unit 88 performs
restructuring of content 89 bésed on each description extracted
by thre 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, only each 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 éegment_ is re-generated.

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

‘each scene corresponding to the extracted video segment 1is
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~restructuring of content 89 based an each description extracted 3Bx"hgggs
net adata anal ysis unit 86. Here, the follow ng description wl|*Be

based on the exanple described in the above fifth enbodinment. In the fifth
enbodi ment, only each video segnent having the characteristics, whose
importance is 0. 5 or higher, is extracted fromthe netadata 4 9 and

net adat a conposed of only each description. concerning the extracted video
segnent is re-generated. In a like manner, in this eighth enbodi nent, only

each vi SEATENY, 1 i i Sti.Cc ose .inmoartance is.0. or
higher,qﬁﬁgzextracf%%ﬁérg%f% e‘%%%%%atgh4 h%ggﬁ%%h gﬁf”bﬁoggﬁﬁgégg %?eonly
each scen co&;gfeo ding to the gxt acted video segnent |js 56 restructured

and is JEIVEES VTR HE Gt pEForP COnt8t AtngP THE R WY s@nFeaéornd
segnent, the | ocation of corresponding content and the position (tine

i nf or matifenPost tiaR i inégrent ien) tHetheriticino sapmenssin ithedcomtrntef or e,
it is possible to clip each corresponding scene fromthe content, to

r est ructa¥reedes i Heg@. cdiveastio®e, uisi hg potstse bdlei (pped i e, carte soortlriger
the restructured content 90. Alternatively, it is possible to clip each

~ cor r espendineg fsoenehkr oontéhe, contrenit mntd e segiagtbakbytdeti yerudd
clipped scene. As described above, with the content delivery server 500A

~accor di nGet @1tk i Fedhesmed MRNtge tike rMatradatas el isis | ntghf argred

using the netadata optim zation hint information 60 describing a I'ist of

Sﬁghdggcigft%{}g%fti?%g&ziﬁggsiﬂ;?g%gopler@;trtlgggf& 4en éor}ereasﬂzpoeng&ljnngg sgg%ietgr%rr]n of
the content and to sequentially deliver the clipped scene.

As described above, with the content delivery server 500R
according to the eighth embodiment, the metadata analysis is
performed using the metadata optimization hint information 60
describing a list olf 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) reqﬁired 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 APPILICAB ILITY
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‘times, and the like, so that it becones possible to omt the analysis,
.the netadata 49 itself for the netadata re-generation. Al so, t hé aﬂ§*§@$s
of each descriptor not matching the re-generation condition is omtted
usi ng the appearing position and the nunber of appearing tines, so that it
becomes possible to reduce the processing cost (such as the processing
anount and the nenory usage anount) required to performthe netadata
~analysis and the content restructuring at the tine of re-generation and

delivery of cqnt Lie t client term.n nd.user ferences.

| NDUSTRI AL APBLI %Effﬁ%%%b‘;‘géae@gﬁ i h?c?\%’???twg%‘ﬁ’%fl%é%%f Ll on,
mul tinmedia .  content containing maving pictures, and gudio is divided into
Tl 1] pl EONEEHeSOT BT R TG B LEAE MM b ERTES L& arRst HoR MHhGL FbE adat a
that is scene structure information describing the hierarchical structure
of the rifgligfedicd iédntenf TRe gordimledscages keqanionmed hepdnmetpdastibl e
to generate netadata describing the hierarchical structure possessed by
mul t i meditetcant entercomtaiuntug eviidgordataonaddstheblingeth68h ChAbMhidal A

net adat a del i very apparatus conprising: a hint information analysis unit
for analytzing ddentb fi thomAticedideseht Bhod A gkypeadkda dese rpkantgont ai ned
in metadata; a netadata anal ysis/re-generation unit f or analyzing netadata

becomes possible to generate metadata describing the hierarchical

structure possessed by multimedia content containing video data

and the like.
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descri b| ng contents and a structure of nmultinmedia content cont aln:?hnﬁm %5
| east one of noving pictures and audi o based on the anal yzed hi

information and a condition for nmetadata re-generation and re-generating
second netadata; and a netadata delivery unit for delivering the second -
nmetadata re-generated by the netadata analysis / re-generation unit to a
client termnal. 2. A netadata search apparatus conprising: a hint
information analysis unit for analyzing hint information. describing a type
and contents of descriptors contai netATMaet adata; a netadata anal ysis.
unit f or analyzing the netadata describing contents and a structure of

mul ti medi a cont ent1cont aidt 41 @i &@Pﬁerﬁrb(?ﬁgra{@yé Nbridh £ 4,65, and audi o
based on the anal yzed hint information a search conditio ; and a

search unit X t dit ln a
result of the aﬁ%?gkﬁgtgﬁg%ﬁé&ﬁ Clmlgtgfipgn?ﬁgaga rhemgncen J%%ffl%

condi ti n. Se aratu sl 59 3 0, JU 2006ah|nt i nfornmati on
anal ysi's %% (? %QFZI i ?Jﬁ%%g%t?%rhtajdé% rihiPRraddype and
contents of desc tors cont al ned in netadata; and a netadata

re-generati off I&%‘?ﬂn&?%ﬁ“%éb’?Fﬁérﬁ‘-nigtenﬁéﬁ%@fltqfﬁg‘— far eodingiow mekadata

re-generation of netadata describing contents and
describing contents and a structure of multimedia content containing

at least one of moving pictures and audio based on the analyzed hint
information and a condition for metédata re-generation and
re—-generating second metadata; and

a metadata delivery unit for delivering the second metadata
re-generatedby themetadata analysis/re-generationunit toaclient
terminal.

2. A metadata search apparatus comprising:

ahint informationanalysisunit foranalyzinghint information
describing a type and contents of descriptors contained inmetadata;

ametadata analysisunit for analyzing the metadata describing
contents and a structure of multimedia content containing at least
oneofmovingpicturesandaudiobasedontheanalyzedhint information
and a search condition; and

a search unit for searching content matching tﬁe search

condition using a result of the analysis of the metadata.

3. A metadata re-generation condition setting apparatus

comprising:
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a structure of multinmedia content containing at |east one of no %gg 5
pi ctures and audi o based on the anal yzed hint information. f ngm
del i very apparatus-conprising: a hint information analysis un|t for
analyzing hint information describing a type and contents of descriptors:
contained in netadata;, a netadata analysis unit for extracting
descriptions matching a condition for content restructuring fromthe

nmet adat a describing contents and a structure of nultinmedia content

cont ai ni ng aty heastinferaa0f oARHANG fiLlin €FoaRthaaydiiqdiased iafiokhet asal yzed
hint information and the condition for the content restructuring;, and a

cont entdé§é££b‘§£ 4 f Q%h'dV@érYtéWEé o Qe d ESIFMUIIELRY Ak REq GPREEALAPASEd ON

the extracted de crlgélon and delivering the restructured content to a
client ternlnal 5. A netadata delivery nethod conprising the steps of:
analy2|%% hint information describing a type of a descriptor contained in
nmet adat a; re-generating second netadata IiJfgﬁanal he met adat a_60

descri bi ng céhfEedadRd T 9ERGEREF8 0P 9 %F éﬁPibéﬁFaFﬁFangat

| east one of noving pictures and audi o based on the anal yzed hint
i nf or mad | IR e dordirerganEaR tiengehdrelta Gt ddase b goateang and
delivering the re-generated second netadata to a client termnal. 6. A
nmet adat a sdeluaimine mét et Toediadiceg tea tctan ba bn ingkedr éiea stthendiaft moving
information describes a |ocation of a nmetadata

pictures and audio based on the analyzed hint information.

4. A content delivery apparatus -comprising:

ahint informationanalysisunit foranalyzinghint information
describing a type and contents of descriptors contained in metadata;

anetadataanélysisunitforextractingdescriptionsnmtching
a _condition for content restructuring from the metadata describing
contents and a structure of multimedia content containing at least
oneofmovingpicturesandaudiobasedontheanalyzedhint information
andlthe condition for the content restructuring; and

a content restructuring/delivery unit for restructuring the
.contgnt based on the extracted description and delivering the

restructured content to a client terminal.

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

.re-generating second metadata by analyzing the metadata
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file and an appearing el ement nunber show ng a nunber of el enmentgs . ‘
contained in the netadata. 7. A netadata delivery nethod accordian% "(ucS‘ @sal m
5, wherein the hint infornmati on describes a size of a netadata file, a
format of the netadata file, and syntax file information. 8. A netadata
delivery nmethod according to claim5, wherein the hint information

descri bes a nane of the descriptor contained in the netadata. 9. A netadata
delivery method according to claimb5, wherein the hint information

descri hgss @ {5 89yeRaY endk MY R tihe tdescsf pLOE ipeat aidwettdit tbatabthadat a
appears. 10. A netadata delivery nmethod according to claim5, 61 3 0 JUN

2006 wher gin Jhe, bi Jf mbk}ﬁﬁg@{&m@;%@ besi 8 R ehenessinef yIRSChiRET ON

~of the descriptor contained in the netadata. 11. A netadata délivery nethod

according.to claimb5b, wherein the hint infor ..an i e a
hi er ar cﬁ%%m?)ﬁjo%rératrﬁg So%%ré‘%s Jdorbflfaﬁwé:ed %g%ﬁ%?%gﬂcgﬁﬁﬁ@%%ﬁ?%}tﬁé”9951

met adata. 12. A netadata delivery nethog'accord'qg to C#&ig\S, m@ere%n t he
hi nt i nf or matiedr VE&3dY3 beR® ar€pdPPaF2hRer A Tor 3PRF Ry tFoteStd by t he
descriptor contained in the netadata. 13. A netadata delivery nethod -
~accordimgmbnel aim 5, wherein the hint information describes an appearing
position at which the descriptor contained in the netadata appears.

6. A metadata delivery method according to claim 5,
wherein the hint informationdescribes a location of ametadata
file and an appearing element number showing a number of elements

contained in the metadata.

7. A metadata delivery method according to claim 5,
wherein the hint information describes a size of a metadata

file, a format of the metadata file, and syntax file information.

8. A metadata delivery method according to claim 5,
wherein the hint information describes a name of the descriptor

contained in the metadata.

9. A metadata delivery method according to claim 5,
wherein the hint information describes a frequency, at which
the descriptor contained in the metadata appears.

10. A metadata delivery method according to claim 5,
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14. A metadata delivery nethod according to claim5, wherein th t
information describes a type of the descriptor contained in théfﬂehgdgpg
15. A nmetadata delivery nethod according to claimb5, wherein the hint

i nformation describes an assunmabl e val ue range of the descriptor contained
in the netadata. 62 ABSTRACT Mul tinmedi a content containing noving pictures
and audio is divided into nultiple scenes and netadat a is generated for
each of the scenes obtained as a result of the division. i s possible

to generate peladatp @fpéltemicngneeeﬂgt%hueégce;ﬂe@fsorarreéérg)@neteﬂeg@ okhat
descri bes the hlerarchlcal structure of the content in addition to scene

secti onyLaterst Lo, sndytitles, lso b orflen 18 pRLTgERILesgener ation of

nmet adat a nor proprlatel data “re-generafion’is perforned using
net adata optim zation hint information descrlblng each type of descriptor
contained in the netadata. :

11. A metadata delivery method according to claim 5,
wherein the hint informationdescribes atemporal hierarchical

property possessed by the descriptor contained in the metadata.

12. A metadata delivery method according to claim 5,
wherein the hint information describes a spatial hierarchical

property possessed by the descriptor contained in the metadata.

13. A metadata delivery method according to claim 5,
wherein the hint information describes an appearing position

at which the descriptor contained in the metadata appears.

14. A metadata delivery method according to claim 3,
wherein the hint information describes a type of the descriptor

contained in the metadata.
15. A metadata delivéry method according to claim 5,

whereinthe hint informationdescribes anassumable value range

of the descriptor contained in the metadata.
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ABSTRACT

Multimedia content containing moving pictureé and audio is
divided into multiple scenes and metadata is generated for each
of the scenes obtained as a result of the division. It is possible
to genefate metadata containingscene structure informationmetadata
that describes the hierarchical structure of the content in additibn
to scene section information and titles. Also, in order to perform
re—generation of metadata more appropriately, the metadata
re-generation is performed using metadata optimization hint
info_rmation describing each type of descriptor contained in

the metadata.
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