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Metadata

B Metadata technology

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

It Is 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
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MPEG-7

B MPEG-7 Multimedia Content Description Interface
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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

e Realtime, Push-type, Pull-type

e Attached to content or kept at somewhere else

Feature Standard Feature
Description Notation Description
Generation (MPEG-7) Usage
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D AZT — 2R EEE Rl B RS

B BERAREAHRELI-AR T —2REEFRER

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

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)

TILFAT 4T EIEL AT L / Multimedia Distribution System
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Description Method in MPEG-7

Toolset

— Recognition level
e Creation related information(title, creator)
e usage
e Media format

e Content structure
e Content semantics
— Signal level
e Color, shape, texture, motion of visual objects
e Power, spectrum of audio objects
e Melody and probability of phoneme
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MPEG-7 DAL XTH

 —— v o

B MPEG-7TOEZEIENZRTHIEARAER
— Edii+ (Descriptor: D)
e TILFATATZAVTIVIZEWNT, HAHAE—DHFHZED
§5=HDEKY—)L. MPEG-7TIIEBFOREHE
(Syntax) B LV EK(Semantics) i iE.

g0t R+ — L (Description Scheme: DS)

e BEHDOEBY—ILBIDEE, ERMEREZHREL-EHE
#H. MPEG-7 TIEidR FERIRIN LR RAF— LD FKED
AiE(Syntax) B LUV EKR(Semantics) i E. Lk A+
— LT HERELT, SBbF, 7—2E, thDEEER
F—LHIAEENS.
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B Basic elements of MPEG-7 standardization target

— Descriptor: D

e Basic tool to describe a single feature of
multimedia content. In MPEG-7, Syntax and
Semantics of the descriptor are defined.

— Description Scheme: DS
e 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-7 DL XTI

MPEG-7DIEEIL TR THAEARER(#rE)
— T—A%(Data type)

e BHERRY—ILDF TEHFITTILF AT AT EE DO HEH
LR 9 HH D TIFAL, DEEBRFHAHLIEEE R RAF—L
DEREHmELTHER. MPEG-7TIXT—42E DRI A%
(Syntax) B LV EK(Semantics) % iE.

iCib % & § i8(Description Definition Language: DDL)

e HMFEIVERAT—LDORIEAEEZRETS=5HD
EiE. MPEG-7TIIW3CTEELINF-AFT—TFEET
HBHXML SchemaZ & EEL TS, SSITTILFATAT
ATV DEHERDBEICHELLLEET —FRLLE

ZIEBMELTIRE.

TILFAT 4T EIEL AT L / Multimedia Distribution System




get (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—% (1)

<Mpeg7=>ZFIRA T ELI=-XMLXEELTAIUREV R L
— MPEG-7%&cHl(GEEEEdhR)
e “MPEG-7")L—FEZRETODFEFRLELT Description”
FERLI-EES

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

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

Generate as XML document with start tag <Mpeg7=>
— MPEG-7 notation example (perfect version)

e |n 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”>
<lmage>

</lmage=>
</ MultimediaContent>
</ Description>
</Mpeg7>
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MPEG-7 A3T—%4 (2)

— MPEG-7Zac 6l (Feh B fizhx)
e “MPEG-7"JL—FERETDFERELT
"DescriptionUnit"ZERLI-15E

<Mpeg-7 xmlns=“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)

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

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

</ DecriptionUnit>
</Mpeg7>
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B Perfect Description Version

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

B 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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B Description unit version

— Descriptor or Description Scheme Defined by MPEG-
7 1s 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

B /\1F)IT+—<vk (Binary format for MPEG-7 data: BiM)
— XMLIETFRAMXETHY I 7ML YA ZXHIEM
— NAF)I7F— Y EYEIL/10IZH#E T — 2 [E
— SUALTOER, BintmELAIEE
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BIM

B Binary format for MPEG-7 data: BiM

— XML i1s 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-718R &

m |ISO/IEC 15938-1 "Part 1 - Systems™
— MPEG-7ERB 77U S —LavIB T EEMTIREKRETILD
fth, MPEG-7AZT—A2DT7HOLRBHEIZETAIRES LUV L
[ZEBNLI=MEPG-7A3T—32DINAF) - TA+— BT 5
HE DEEH

B |SO/IEC 15938-2 "Part 2 - Description Definition
Language"
— W3CHERELT XML SchemalZ®t3 AMPEG-7#:3k&L T,
NIMLEIRITIT—42E, BET—2ENEMRE. F1=-
DDLDE LA HXML Schemaft#k D E 2%+ 8250k
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MPEG-7 Documents (1)

m |ISO/IEC 15938-1 "Part 1 - Systems™
— Typical terminal model for MPEG-7 applications,
access unit of metadata and binary format are
described

B ISO/IEC 15938-2 "Part 2 - Description Definition
Language«
— Matrix and vector type, time data type are
additionally defined as an extension of XML Schema

created by W3C. Outline of XML Schema
specification which, is base of DDL, are added in the

Annex.
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MPEG-7§5 it X ZE

m [ISO/IEC 15938-3 "Part 3 - Visual"
GO TV T BRI F(D)BLUVER R T —L(DS)H
RIE.
., WK, &4k, B, EBRRICE TN IEEEFLR T 51
HDY—)L
FUyRpElEN =AM A—DICBNTE YY) R B TOEEED
mZxErR[geELt=v—IL
SRR ERRGAEISR-SE DR E A gEE LT
Y—JL

ETAGEICE T2/ /T ORI hzHET 20
UHbHWEFEREICE>TEEh rIgEEL =Y — L.
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MPEG-7 Documents (2)

m |SO/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-718R &

B [SO/IEC 15938-4 "Part 4 - Audio”
EEAVTUVICHRT BB F(D)S LV RF—L(DS)F
FRIE .
IND— B INT— ARG S L EvF . 56, EFHEELE
DIELANILEFEETR R T H-ODHEEIL—L-T—H
HIERDEBERDEVFERAIGEELIY—IL
BEIAVTUOYDREICETSY—IL
BEERBECAHAHVLVOhAEEDEBERFERDIEERGESEFT]
gEELT=Y—IL
e EalgE&EL =Y —IL
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MPEG-7 Documents (3)

B [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-7#EXE (4)

ISO/IEC 15938-5 "Part 5 - Multimedia Description
Scheme"

— RILTFATAT ATV DRHHEERICHELTY—ILDIB 5%
DPart 3B LU Part 4ITEERSENLGENVETDY—ILEAR/N
—TIRE.

HAREF (Basic elements)

* MPEG-7TRAF—X7—FTIFYERY—I

e 178, ATATERHEGEDEMT—2E, AT4T7~ADAT
—2J—)L
TEXRANERGERY—I/IL(BEHERE, FETHAME),
I—UxUh(A, BT E)
15T, FRZERT 56D Y—IL
AV TOINDRBEEDRMEZRRT =D Y—IL
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MPEG-7 Documents (4)

B ISO/IEC 15938-5 "Part 5 - Multimedia Description
Scheme"
— All necessary tools, which are not included in Part 3
and 4, are defined

— Basic elements
e MPEG-7 Schema architecture define tool
e Additional data type such ad Matrix, Media time

e Text notation tool (free format type, structured
text type), agent(person, organization)

Tool to describe location, time
Tool to describe feeling of content viewer

TILFAT 4T EIEL AT L / Multimedia Distribution System




MPEG-7H# R XX Z (5)

ISO/IEC 15938-5 “Part 5 - Multimedia Description
Scheme” (#&<)
— aAvTUYEEY—/L(Content Management)
RIVFATAT A TIIDIA R IILOHIER G EFI{EIZEE
ERGNCE S
ATV DEEFRAT 47 2T S IFHED R
AVTUYDERAE, ERAMELGEICET HIEHRERET
To=8HDY—)L
— avTYEgihYy—)JL(Content Description)

o TYIFATATAVTUYDEEERLRT HY—IL

e OAVTUYDNDEKRANBRZEIRTHY—IL

TILFAT 4T EIEL AT L / Multimedia Distribution System




MPEG-7 Documents (5)

ISO/IEC 15938-5 “Part 5 - Multimedia Description

Scheme” (Contd.)

— Content Management
Creation related information such as title and

creator of multimedia content
e |Information on stored media of content

e Tool to describe usage of content

— Content Description
Tool to describe structure of multimedia content

Tool to describe semantics of content
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MPEG-7#ERXZE (6)

ISO/IEC 15938-5 “Part 5 - Multimedia Description

Scheme” (#&<)
— aAVTIUY-FES—2arv B LU T VX Y—/L(Navigation

& Access)
e TILFATAT - AVTUYDERRERY—IL
FRFZERHANEEIRBMBEEGEE ICH T2V T YDERR
BRZAZRIRT HY—IL

e HAHAAVTUYDRRIGN)IT—3 %Y 5Y—IL
— A TIUYHEE Y —IL(Content Organization)
RIVFATATAVTIUOVYHDINEAIT IO EERE K
K, TOETIVVEREBTHY—IL
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MPEG-7 Documents (6)

ISO/IEC 15938-5 “Part 5 - Multimedia Description

Scheme” (Contd.)

— Navigation & Access
e Summarization of multimedia content

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

e Variation of a certain content

— Content Organization
Multimedia content or a set of metadata and its

modeling are described
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MPEG-7#EXE (7)

B ISO/IEC 15938-5 “Part 5 - Multimedia Description
Scheme” (#&<)

— a—HEEY—)L(User Interaction)
e 1I—HYEFELUVREEREZRRI H=HDY—IL
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MPEG-7 Documents (7)

B ISO/IEC 15938-5 “Part 5 - Multimedia Description
Scheme” (Contd.)

— User Interaction

e Tool to describe user preference and viewing
history
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N ILFAT

1—YEEY—IIL
avTIUMEIEY—IL (User Interaction)
(Content Organization)

AVTUVEERY—IL FTESF—LavRUTIEAY—L
(Content Meta (Navigation & Access)

TR FRERX O —F N\ F+EAA L EEEMPEGE R E 1 KY5H
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Multimedia Content Description
Scheme

1—YEEY—IIL
avTIUMEIEY—IL (User Interaction)
(Content Organization)

AVTUVEERY—IL FTESF—LavRUTIEAY—L
(Content Meta (Navigation & Access)

TR FRERX O —F N\ F+EAA L EEEMPEGE R E 1 KY5H

TILFAT 4T EIEL AT L / Multimedia Distribution System




TI)r—3y

\ 2 -

ILNETT)r—3y
BEDHRILFATATRMEZAVEEREE)
Ov—FNALRIVFATAT T—HRAT VAT L)

V=) AR A THA—a
LEBEVE(TOFIILEELRE)
R—L TR —TA AN ANRNBE, T—L, DA TER)

BEFAEY—ER(OTRE, T2, BT —2IEBTEERR)
HIBFEHR D AT L

JE—r VOV RIBETERAAVE, ZERAE, AHROIERERE)
NNMABEUVCEERBE(RILVFATAT HILT)
BFEIEI(AT140-2avTI2BITHREREY—EX)

TENE, BE, AVTIVT7 - THAY

TILFAT 4T EIEL AT L / Multimedia Distribution System




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
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MPEG-21 (1)

B TAONATUVEFRT BZODINFATATIL—LT—
7

— BIETARIIL, BREFEEL, A3 T—3ER&, EFETEGE
Zi—EHE
— MPEG-21#Z#
e Part 1 Vision, Technology and Strategy
e Part 2 Digital Item Declaration
e Part 3 Digital Item Identification

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 Identification

Part 4 Intellectual Management and Protection
Architecture

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

B MPEG-21{Z# (R X)

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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MPEG-21 (2)

B MPEG-21 standards (Contd.)
B 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\BFLESIUREV AT A
— WE, A F3—YMEETEEIND ATV (B Z KA
EDY—/NZERE, 2L, WOTELIAHABENRETESE LS
B RT L
— FRAFIIEANDEFZERBL-OTUVIZT XA HE
— ATV EIX, O T VD2RF| BE{RE R BE

B RERNEAIT—INEE
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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 A325T—%4 (1)

TV-Anytime AT LICEVWTHAENBRICOVTUVIZT It
ATESH=HDEBEFR

BoE, 12— ybgEDEERREEITIRIL

FELART—A

— BEFFHERN(EPG: Electronic Programming Guide)
e TAVZIETHEASNSGEHRERN
BFIV T YERN(ECG: Electronic Content Guide)
e EPGZEALA—YFTHFIATESLIITHLE
» ECCOD=ODAZT—EMTV-Anytime*327—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 Important metadata
— EPG: Electronic Programming Guide

e Used by digital broadcasting

— ECG: Electronic Content Guide
e Extended to use EPG on the internet
e Metadata for ECG is TV-Anytime metadata
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TV-Anytime A*257—%4 (2

B TV-AnytimeA32T—2NDHE
— XML SchemaZz#HiELd 5
— MPEG-7%£/&
— BEFEPG(DVB, ARIB, ATSC)%Z &

m BEFEOEPGIZAEUVERE
— EIAVPEER T2 BED—DRER
— BEEEEAT—4, BiFART—4
— BTN Z) O ~DER
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TV-Anytime Metadata (2)

B Outline 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 A325T—%4 (3)

A T—HADTEEE
— O TUYERR A% T —4(Content Description Metadata)
e AVTUYD))—RAOWEREITIREFELLEVD—ARIIZE
#H. FAMIL, RE, DvUILGE.

AV AR RER A2 T —4A (Instance Description
Metadata)

e JIVTUYDHBEDERKIZET HIFEHR. ZATOEEAT«
TiEE.

v A RERiR AR T —42(Segment Description

Metadata)

e AVTUYDHEERMDAA L, BE, F—T—F.

{REEE AT —4(Consumer Metadata)

- REEFERE, FELT.
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TV-Anytime Metadata (3)

Variety of metadata
— Content Description Metadata

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

Instance Description Metadata

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

Segment Description Metadata

e Title, abstract, keyword for specific segment of
content

Consumer Metadata
e User viewing history, preferences
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ATV AR T —2 D4
Programé&Program GroupéL Tav T Y& Eik Al RE
1{EDProgramh & D ProgramGrouplZFr/E vl g
ERpUNI=E 3
e Title, Media Title, Short Title, Synopsis,

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

Review[F#k+ 5018 A] 5E
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Characteristics of content description metadara
Describe content as Program and Program Group
One Program can belong to multiple ProgramGroup
Description information
e 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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LIk AT —4H

V v

B A RAVRFERIRAZT—I D
— ProgramLocationlZ&YProgramf@ < MDA > A2 A% iR b
— ProgramLocation&Program|(ECRID Txt it 4+ [

— ProgramLocationldOndemand publication(A>2—=
FMEZ{E)&ESchedule event(BUEER(E) D 2FE4E

B Schedule Event® 4l
— URL, BtE-# &R, S/7/BREDRX R, EH/ER

B On demand publication®
— URL, B4AERME, FlIARgEBEGE
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Instance Description M

Characteristics of instance description metadata
Describe each instance by ProgramlLocation

CRID gives correpondence between
ProgramlLocation and Program

ProgramLocation has Ondemand publication
(internet distribution) and Schedule event
(broadcasting)

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

Example of On demand publication
— URL, payback time, available day/time

TILFAT 4T EIEL AT L / Multimedia Distribution System




B U AVREBART 2D
Segment, Segment GroupZ% itk 7] &E
SegmentlZProgram|ZFi/E
ERPUN ECH
e Segmentid, SegmentLocation, KeyFramelLocator,

Title, Synopsis, Keywords, RelatedMaterial
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Segment Description M

B Characteristics of segment metadara
— Describe Segment, Segment Group
— Segment belongs to Program
— Describe information
e Segmentid, SegmentLocation, KeyFramelLocator,

Title, Synopsis, Keywords, RelatedMaterial

TILFAT 4T EIEL AT L / Multimedia Distribution System




B REEEAZT 2D
— fRESERE, fREEEELT
— UsageHistorylZ&VY, fREEL-709 3 LDIDE LU HREERF
[, iREEE(IELRIEPR Ty D) EEEiR
— UTOEHREE®

Userldentifier, FilterringAndSearchPreferences,
CreationPreferences, ClassificationPreferences,
SourcePreferences, BrowsingPreferences,
SummaryPreferences, PreferenceCondition
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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

e Userldentifier, FilterringAndSearchPreferences,
CreationPreferences, ClassificationPreferences,
SourcePreferences, BrowsingPreferences,
SummaryPreferences, PreferenceCondition
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