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B Metadata technology

— From multimedia content, features to be searched
are extracted in advance. By searching these
features, content search can be replaced.

— Itis called “metadata” since feature date is data to
the original data

— Most of multimedia is compressed, so that bitstream
itself cannot be a search target

RNVFATAFEIEY AT L / Multimedia Distribution System 4

MPEG-7

B MPEG-7 Multimedia Content Description Interface
— ERShBHRRT 28T ) DEERBHEZEER
— BT SOHMETECH AR EIRELEN
— TV —av ORI L TR
- Realtime, Push#, Pullf
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MPEG-7

B MPEG-7 Multimedia Content Description Interface

— Define standard description method for generated
feature description data (metadata)

— Extraction of metadata and usage is out of scope
— Independent of application form

« Realtime, Push-type, Pull-type

= Attached to content or kept at somewhere else

it EERRA aC Featu re. Standgrd Featu re.

(AET—2D (MPEG-7) (A T—2)D Description Notation Description

329 i) Generation (MPEG-7) Usage
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— SMPTE (Society of Motion Picture and Television
Engineers)
— Dublin Core (Dublin Core Metadata Initiative)
— EBU (European Broadcasting Union) P/Meta
— TV-Anytime (TV-Anytime Forum)
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Other Standardization Body for
Metadata

m  Standardization body for metadata based on specific
applications

— SMPTE (Society of Motion Picture and Television
Engineers)

— Dublin Core (Dublin Core Metadata Initiative)
— EBU (European Broadcasting Union) P/Meta
— TV-Anytime (TV-Anytime Forum)
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- ERARE
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Description Method in MPEG-7

m  Toolset

— Recognition level
= Creation related information(title, creator)
* usage
= Media format
= Content structure
= Content semantics

— Signal level
« Color, shape, texture, motion of visual objects
= Power, spectrum of audio objects
= Melody and probability of phoneme
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MPEG-7DIEEIER R (1)

B MPEG-7TDE#(HRTHIEARER
— E2#bF (Descriptor: D)

o WIFATATALTUVIZENT, HHE—DOHFEERdR
F5=DDOEEFY—)L. MPEG-7TILiBR FDRT AR
(Syntax) & & UE B (Semantics) ERE.

— R RF—L(Description Scheme: DS)

- BHOEDRY—ILEOEE, BERNEREREL
#. MPEG-7TIF ik FERRCh L RBBRRF— LD KR
Fik(Syntax) B LU EK(Semantics) 3 E. ik RF
—LEERTHERELT, BT, T—42E, OB
F—LMEFEND.
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MPEG-7 Target (1)

B Basic elements of MPEG-7 standardization target

— Descriptor: D
= Basic tool to describe a single feature of
multimedia content. In MPEG-7, Syntax and
Semantics of the descriptor are defined.
— Description Scheme: DS
= Framework to define scheme and semantic
relation between multiple description tools.
« In MPEG-7, Syntax and Semantics of the
descriptor as well as description scheme are
defined. Elements descriptor, data type, other
description schemes.
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MPEG-7DEELXR (2)

B MPEG-7TORELHRTHIERER(HE)
— T—%%(Data type)

- BHRERY—ILORTHHFICTILFAT(7EEOEHE
il 23D TIEAL, OB BFHIV IR F—L
DEBEBRELTER. MPEG-7TIRT—42E DO REHE
(Syntax) & LU B (Semantics)#HE.

— ok E % S 5E(Description Definition Language: DDL)

o BRFBLIVEBBRRF—LDORIDHEERET SHD
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MPEG-7 Target (2)

B Basic elements of MPEG-7 standardization target
(Contd.)
— Data type
= Not describe features but used as parts of other
descriptors or description schemes. Syntax and
semantics of data type are defined.
— Description Definition Language: DDL
« Language to define descriptor and description
scheme. It is based on XML Schema created by
W3C. Further, some data type which are
necessary to describe multimedia content are
added.
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MPEG-7 A2T—%4 (1)

B <Mpeg7>%FthRT ELIEXMLXEBELTIVREV R L
— MPEG-7&RiEHI(ELLBAIR)
* “MPEG-7"/L—FERETOFEFRELT Description”
EBRRLIGE

<Mpeg-7 xmIns=“urn:mpeg:mpeg7:schema:2001” ... >
<Description xsi: type=“ContentEntityType”>
<MultimediaContent xsi:type="“ImageType”>
<Image>

</Image>
</ MultimediaContent>
</ Description>
</Mpeg7>
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MPEG-7 Metadata (1)

B Generate as XML document with start tag <Mpeg7>
— MPEG-7 notation example (perfect version)
= In case of select "Description” as a direct child
element under “MPEG-7" root

<Mpeg-7 xmIns=“urn:mpeg:mpeg7:schema:2001” ... >
<Description xsi: type=“ContentEntityType”>
<MultimediaContent xsi:type="“ImageType”>
<Image>

</Image>
</ MultimediaContent>
</ Description>
</Mpeg7>
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MPEG-7 A2T—%4 (2)

— MPEG-73k 2% (R B iR)
e “MPEG-7"L—FERETOFERELT
“DescriptionUnit"&:2{RL1=15E

<Mpeg-7 xmins=“urn:mpeg:mpeg7:schema:2001” ... >
<DescriptionUnit xsi: type="“ScalableColorType” ..>

</ DecriptionUnit>
</Mpeg7>
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MPEG-7 Metadata (2)

— MPEG-7 notation example (description unit)

= In case of select "DescriptionUnit” as a direct
child element under “MPEG-7" root

<Mpeg-7 xmins=“urn:mpeg:mpeg7:schema:2001” ... >
<DescriptionUnit xsi: type="“ScalableColorType” ..>

</ DecriptionUnit>
</Mpeg7>
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Perfect Description Version

m  Perfect Description Version
— All components are included in metadata in order to
be a self-complete form when describing multimedia
content

®  Example
— General description of audio/visual content

— Describe presentation style such as summary or
modeling of multimedia content

— Describe management such as content
classification, creation, usage purpose
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Description Unit Version

®  Description unit version
— Descriptor or Description Scheme Defined by MPEG-
7 is solely generated
— For updating only a specific metadata in some
application

B Example
— To exchange color descriptor defined by MPEG-7,
use “ScalableColorDescriptor”

— Describe only highlight scene of some video
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BiM

N F1)TH+—= vk (Binary format for MPEG-7 data: BiM)
— XMLIFFHFRNXETHY I 7ML YA XH\EM

— NAFITF—IYMKYHI1/10I< AT — S EHE

— SVUELTIER, B REL T
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BiM

B Binary format for MPEG-7 data: BiM
— XML is written as a text, so that file size tend to be
large
— Compress it by binary format up to about 1/10
(reversible compression)
— Random access, partial editing are possible
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MPEG-7 Documents (1)
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m  |SO/IEC 15938-1 "Part 1 - Systems" m  |SO/IEC 15938-1 "Part 1 - Systems”
— MPEG-7ER7 T —avIZBI+ HIBHMTIHRET LD — Typical terminal model for MPEG-7 applications,
1, MPEG-7A2T—2NDT7 VR E I T HRES LU %L access unit of metadata and binary format are
2B LIZMEPG-7 A3 T —2D /I 1+ - I+—TyMET S described
HE DM
B |SO/IEC 15938-2 "Part 2 - Description Definition
B |SO/IEC 15938-2 “"Part 2 - Description Definition Language«
Language™ — Matrix and vector type, time data type are
— W3CHAEELIXML SchemalZxt9 SMPEG-7#53EEL T, additionally defined as an extension of XML Schema
RYOMLEIVITHIT—HE, BET—2RHIBMRE. Fi- created by W3C. Outline of XML Schema
DDLODEHE L% HXML Schematt#k D E % 1§52 . specification which, is base of DDL, are added in the
Annex.
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MPEG-7#ERXE (2) MPEG-7 Documents (2)
® ISO/IEC 15938-3 "Part 3 - Visual" m  ISO/IEC 15938-3 "Part 3 - Visual"

Define Descriptor and Description scheme for visual
content

Tools to describe color, shape, texture, motion,
indicate a location in image

Tool enables describing feature at grid unit in an
image

Tool enables describing feature by viewing 3D
objects from various angles

Tool enables describing temporal distributions of
each metadata in video by series of metadata of
some interpolation
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MPEG-7# /X ZE (3)

®m ISO/IEC 15938-4 "Part 4 - Audio”
- EE:>7">“Jl:i‘H‘é?ﬂﬁ?(D)ﬁ;U%ﬂﬁZ#——A(DS)’E
.

— NO—=ER. XD —ARGFS L EvF. B BEEEELRE
DELAILVEBERR T H-HODOREIL—L-T—H

- EBOTEOEVETLRTATREELIZY—IL

- BEIAVTUYOSHEICETEY—IL

- BEERBETHVLISERDEREREROERELEET
feELizy—IL

— EEOZBEAREELIY—IL
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MPEG-7 Documents (3)

®  ISO/IEC 15938-4 "Part 4 - Audio”

Define Descriptor and Description scheme for audio
visual content

Common framework to describe low level features
such as power, waveform, power spectrum, pitch,
tone, silence area

Tool enables describing difference of tone of
instruments

Tool related to classification of speech

Too enables describing probability of phoneme used
for speech recognition
Tool enables describing melody
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MPEG-7H# X ZE (4)

MPEG-7 Documents (4)

B ISO/IEC 15938-5 "Part 5 - Multimedia Description ®  ISO/IEC 15938-5 "Part 5 - Multimedia Description
Scheme" Scheme"
— RIUFATAT ATV DRERBICHELZY—ILDS>B 5% — All necessary tools, which are not included in Part 3
DPart 3B LUPart 4ITEEEENLENLTOY—ILER/N and 4, are defined
—hTHRE. — Basic elements
— EAFEF(Basic elements) - MPEG-7 Schema architecture define tool
e MPEG-7TRA¥—IY7—FTIUF¥EERY—I - Additional data type such ad Matrix, Media time
o 175, ATATERGEDEBMT 4, AT47~DAT - Text notation tool (free format type, structured
—2Y—b text type), agent(person, organization)
= ?#Zhi%ﬂ%ﬂﬁ“}—)l«(ﬁ HERXE, EEETFRME), « Tool to describe location, time
ijr/h(_A, L) = Tool to describe feeling of content viewer
- 5, BRERRT 500 Y—IL
e AVTUYADBREEDBREERBT SHDY—IL
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MPEG-7#XE (5) MPEG-7 Documents (5)
B |SO/IEC 15938-5 “Part 5 - Multimedia Description B |SO/IEC 15938-5 “Part 5 - Multimedia Description
Scheme” (%) Scheme” (Contd.)
— aAVFUYEEY—)L(Content Management) — Content Management
o TILFATAT - AVTUYDEARILOFIEELLE FIEIZE - Creation related information such as title and
v HIERET T creator of multimedia content
o AVTUYDRBRATATIZET BERET M = Information on stored media of content
e AVTUYDERAE, EAMELECET HERRERE = Tool to describe usage of content
T531=HDY—I — Content Description
— avTYitEkY—IL(Content Description) - Tool to describe structure of multimedia content
c VUFATATALTUYDEEERRT 5Y—I - Tool to describe semantics of content
e AVTUYDERNBERRT HY—IL
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MPEG-7# X E (6) MPEG-7 Documents (6)
B |SO/IEC 15938-5 “Part 5 - Multimedia Description B |SO/IEC 15938-5 “Part 5 - Multimedia Description

Scheme” (#i&)
— AVTUY-FESF—2avELIUVT IR Y—/L(Navigation
& Access)
o TFATAT - AVTUYDEHRBY—IL
- BZEMHDIVEERBBEEGECETEIALTUYDRRR
HRRAERBT Y-
e HBEAVTUYDKRRIGEN)I—SavERBYTHY—I
— YTV Y—)L(Content Organization)
o RLAFATATAVTIOYHDWEAIT—EDEERE L
¥, TOETIVTERBTHY—IL
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Scheme” (Contd.)
— Navigation & Access
= Summarization of multimedia content

= Tool to describe way of representation in
temporal-spatial or frequency domain

= Variation of a certain content
— Content Organization
= Multimedia content or a set of metadata and its
modeling are described
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®  ISO/IEC 15938-5 “Part 5 - Multimedia Description
Scheme” (%)

MPEG-7# X ZE (7)

21—+ & Y—)L(User Interaction)
o I YBIFSLURBERELTLRT 500 Y—IL
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MPEG-7 Documents (7)

®  ISO/IEC 15938-5 “Part 5 - Multimedia Description
Scheme” (Contd.)
— User Interaction

= Tool to describe user preference and viewing
history
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Multimedia Content Description
Scheme

TETSFERE 7
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Application

B Generic application
— Education (distance learning using multimedia)
— Journalism (multimedia archive system)
— Tourist information
— Museum (digital library)

— Home entertainment (personal broadcasting, game,
karaoke search)

— Search engine service (Logo, Speech, human search by
face)

— Geographic system, map information

— Remote sensing (environment assessment, traffic check))

— Bio and medical (multimedia carte)

— Electronic merchandize (search at online shopping)

— Real estate, architecture, interior design

TINFATAFRIEL AT L / Multimedia Distribution System 42

TILFATATHE

&Y AT L / Multimedia Distribution System




MPEG-21 (1)

B TSI AVTUVERRT AODTILFATATIL—LD—
9

— BETORL, BEBFEL, AAT—4ER, EFEETELE
E—EE
— MPEG-2112#
= Part 1 Vision, Technology and Strategy
« Part 2 Digital Item Declaration
= Part 3 Digital Item ldentification

= Part 4 Intellectual Management and Protection
Architecture

= Part 5 Rights Expression Language
= Part 6 Rights Data Dictionary
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MPEG-21 (1)

B Multimedia framework to use digital content
— Communication protocol, video coding, metadata
definition, intellectual property right management
— MPEG-21 standards
« Part 1 Vision, Technology and Strategy
= Part 2 Digital Item Declaration
= Part 3 Digital Item ldentification

= Part 4 Intellectual Management and Protection
Architecture

= Part 5 Rights Expression Language
= Part 6 Rights Data Dictionary
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MPEG-21 (2)

m  MPEG-214Z# (&)
®  Part 7 Digital Item Adaptation
m  Part 8 Reference Software
m  Part 9 File Format
®  Part 10 Digital Item Processing
[ ]

Part 11 Evaluation Methods for Persistent
Association Technologies
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MPEG-21 (2)

B MPEG-21 standards (Contd.)

®  Part 7 Digital Item Adaptation
Part 8 Reference Software
Part 9 File Format
Part 10 Digital Item Processing

Part 11 Evaluation Methods for Persistent
Association Technologies
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TV-Anytime

B H—N\BFLEDIVREVRT L
— W&, AVA—RIMNEETRIESN DAV TUY(BR)EXRE
EOY—/NITER, R, WOTLHAENBETESLS
BYRT A
— FAZEIEANOEFERBRLIZOVTUYICT IR
— IVTFUYHIAEE, 2V TV DR F AERERTRE

B RERRIEART—ANER
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TV-Anytime

B Server type television system
— User can watch television anytime by storing
content (program), which were distributed by
broadcasting and internet, on large size server

— User can access to content with reflecting own
preferences

— Content provider can accelerate secondly use

B Search engine and metadata are keypoints
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TV-Anytime *257—4 (1)

B TV-Anytime  RFLAICBVWTHABENEBICIVTUVIZT I+
RATED=HDELETFR

B, A2 8—Ry MR EDEEME LML

. BEGALT—4
— BFEMERN(EPG: Electronic Programming Guide)
o TADHILBMETHERINDIBHEN
— BFUTUYERN(ECG: Electronic Content Guide)
* EPGHEAVA—F b THLHATEDLLSICHR
o ECGODI1=hD AT —AMTV-Anytime*3T—%4
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TV-Anytime Metadata (1)

B Basic information fro user to access to content feely at
TV-Anytime system

B Independent from distribution style such as
broadcasting or the internet

B |mportant metadata
— EPG: Electronic Programming Guide
= Used by digital broadcasting
— ECG: Electronic Content Guide
= Extended to use EPG on the internet
« Metadata for ECG is TV-Anytime metadata
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TV-Anytime *32T—% (2)

B TV-AnytimeA4T—42DHE
— XML SchemaZ£#Ld 5%
— MPEG-7%%/E
— BEFEPG(DVB, ARIB, ATSC)ZZE&

m BEEEDEPGIZHELVEERE
— BT AUPERT -2 BED—DRE
— BEBEAIT—4, BFAIT—4
— BEATLBILT ~DEER
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TV-Anytime Metadata (2)

®  OQutline of TV-Anytime metadata
— Based on XML Schema
— Consider MPEG-7
— Consider existing EPG(DVB, ARIB, ATSC)

B Functions which are not provided by existing EPG

— Segment description data for searching specific
scene

— Viewing history metadata, user preference metadata
— Application to collaborative filtering
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TV-Anytime *27—% (3)

B ART—HEDIERE
— AVTUYERBAZT—4(Content Description Metadata)
o AUTUYD))—ROBEEREICIKF LGN —ARRTE
]. ZAML, AR, SvULiE.
— AVREVRERIART—4A(Instance Description
Metadata)
e AVTUYDHEDERICET BIER. B CEREAT«
TiRE.
— BY AR AT —%(Segment Description
Metadata)
e AVTUYDHERMDLZAL, BIE, F—7—F.
— fREEEART—AH(Consumer Metadata)
- REEERE, BT
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TV-Anytime Metadata (3)

B Variety of metadata
— Content Description Metadata

= General information independent from content
release or distribution style. Title, genre, etc.

Instance Description Metadata

= Information on specific generation of content.
Place, distribution media.

— Segment Description Metadata

= Title, abstract, keyword for specific segment of
content

— Consumer Metadata
= User viewing history, preferences
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AVTIUYVEER AR T—4

B OVTUYERBRAST RO

— Programé&Program Group&L Tav Ty kAl &E

— UEDProgramh M ProgramGroupl <& a4

— FREkER

= Title, Media Title, Short Title, Synopsis,

Promotionallnformation, Keyword, Genre,
ParentalGuidance, Language, CaptionLanguage,
SignLanguage, CreditsList, RelateMaterial,
ProfuctionDate, ProductionLocation,
CreationCoordinates, DepictedCoordinates,
Releaselnformation

— Review!&#RtCh Al A

JNVFATFERIEY AT L / Multimedia Distribution System 55

Content Description Metadata

B Characteristics of content description metadara

— Describe content as Program and Program Group

— One Program can belong to multiple ProgramGroup

— Description information

= Title, Media Title, Short Title, Synopsis,

Promotionallnformation, Keyword, Genre,
ParentalGuidance, Language, CaptionLanguage,
SignLanguage, CreditsList, RelateMaterial,
ProfuctionDate, ProductionLocation,
CreationCoordinates, DepictedCoordinates,
Releaselnformation

— Review can also described
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AV ARBVARERART—5

B AVRBVARBBAZT 2D
— ProgramLocationI=&YProgram{@ <z M4 > X2 X% fE ik
— ProgramLocation&Program(&CRIDCx i {F(+

— ProgramLocation(ZOndemand publication(#f>2—%w
MEZ{E)&Schedule event(BUEERE) D2FEHE

m  Schedule Event®5|
— URL, Bith-#6EEER, SAO/BREDORR, HH/8EH

®  On demand publication®4|
— URL, B4, FIARREBE AL
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Instance Description Metadata

B Characteristics of instance description metadata
— Describe each instance by ProgramLocation
— CRID gives correpondence between
ProgramLocation and Program
— ProgramLocation has Ondemand publication
(internet distribution) and Schedule event
(broadcasting)

®  Example of Schedule Event
— URL, start/play time, live/recorded, pay/free

m  Example of On demand publication
— URL, payback time, available day/time
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BT AV AR T —4

B BT AVNERAZT D
— Segment, Segment Group% itk AT g
— SegmentlZProgram|Zfi/E
— ECERTEER
= Segmentid, SegmentLocation, KeyFrameLocator,
Title, Synopsis, Keywords, RelatedMaterial
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Segment Description Metadata

B Characteristics of segment metadara
— Describe Segment, Segment Group
— Segment belongs to Program
— Describe information

= Segmentid, SegmentLocation, KeyFrameLocator,
Title, Synopsis, Keywords, RelatedMaterial
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REEEART—4

n REEAIT DR
— HEERE, REEET
— UsageHistorylZ&Y, REELI=TAS S5 LDIDE KU REER
i, BIEBE(IELREORFy )&
— LT oEHRER®
= Userldentifier, FilterringAndSearchPreferences,
CreationPreferences, ClassificationPreferences,
SourcePreferences, BrowsingPreferences,
SummaryPreferences, PreferenceCondition
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Viewer Metadata

B Characteristics of viewer metadata
— Viewing history, user preferences
— It can describe ID of viewed program, viewing time
as well as control history (skip, FR) by UsageHistory
— Describe the following information
= Userldentifier, FilterringAndSearchPreferences,
CreationPreferences, ClassificationPreferences,
SourcePreferences, BrowsingPreferences,
SummaryPreferences, PreferenceCondition
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