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Metadata (1)

[w] Metadata
@ 2EXZ J|&(Description)ot= £ It HI0IH
@2H= S8 N UF Is, USIN SN U S I s HS
@ 42! F&k(user preference)lil 2 NS UES L Seid H&E
SANIX FHEW S 2E2 B MBS
@ Personalized TV
@ Advanced EPG J|s
4@ Content-Based Browsing/Non-linear Navigation

@ More structured metadata needed in the broadcast streams to
allow searches on programs

@ Usage of metadata creates the opportunity to include content-
based retrieval features into new and existing databases

1N Proprietary Radio & Broadcasting Technology Laboratory 4
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Metadata (2)

[®] Professional applications
@ MPEG-7
@ EBU/SMPTE Task Force for the exchange of TV program material
TV Anytime Forum
— Content management metadata for content transfer & control in the SP

— Navigational metadata for usage of the content, controlied by the client and
server applications

-~ This set of metadata must be easily stream-able, in a separate form or
multiplexed with source
Consumer applications
So far seems not to have drawn the attention of people
@ Why metadata at home?
— To let users get information about available programmes

— To let users interact with or program the system to search programmes
fitting their personal profile

@ DVB-SI (Service Information) (ETS 300 468)
@ ATSC-PSIP (Program and System Information Protocol)

5 B2ERRA Propr ietary Radio & Broadcasting Techaology Laboratory -5-

Metadata (3)

P ——

[® Technical aspects related to metadata

®Audio-visual material must be analyzed and
processed before being distributed to generate the
meta-information for retrieval

®The metadata will be then streamed and distributed
with the original conteni

@A content description mten‘ace for home storage
applications

#Key challenges on the consumer storage system

— Automatic user profiling, filtering, and indexing

— Easeness of use for retrieval of content from the storage
device and management of stored material

% RCIXIE Proprietary Radio & Broadcasting Technology Laboratory -6-
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TV Anytime Forum
Standardization
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Disk storage BE] 3)-2}
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— Allows random access to content

— Metadata can be stored along with content
« Search, selection, management of content much easier
+ Segmentation of content possible (skip forward, back)
= Richer interaction possible, DVD-like options

— Transfer and redistribution of content easier

;‘:_ WCRWA peoprjetary Radio & Broadcasting Technology Laboratory
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Personal Digital Recorder (PDR)

[w) Storage-based recorder for A/V content

(@] Already many PDRs on the market, but...

@ Proprietary solutions restrlct user to a single service or a single
content provider )

@ Locks together broadcaster, servuce prowder and PDR
manufacturer
To achieve mteroperablhty, some standardization is
required.
@ This will lead to a wider market, better choice for the consumer,
and reduced cost.
@] But TV-Anytime specifies only the minimal standard
necessary for interoperability.

N ——
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TV-Anytime Environment

N / /(( | é )

lee consumers
.| what they want, =
when they want it,
how they want it.

= TV-Anytime .o

R

Local storage [ J

Lk
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Phase I: Simple System

11 Provider(s)

service providers
content providers

Phase I spec is targeted for
completion June, 2001
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Phase Il: Scaled System
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) ) ; storage -
service providers home of the future
content providers _
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Local PDR

Service N o
Provider PDR @ HOME

¢

User
Interface
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BT
Service
Provider HOME
User
NDR =, [¢—f———>
Interface
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PDR+NDR compination

Service e
Provider - f?DR fj HOME
Sy User
NDR < >
Ej’ Interface
& ¥URA Propr ietary Radio & Broadcasting Technology Laboratory

Remote Access to Content

Service
Provider , PDR E:j} HOME
NDR | User
8 Interface
User e.g., access via PDA or
Interface | mobile phone
% IR Propr ietary T ) Radio & Broadcasting Technology Laboratory
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TVA Working Group

Business Models

System & Transport

Content Referencing

Metadata

Rights Management and Protection

S BTN Propy istary Radio & Br ing Te Jy L y -17-
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TVA Model

(w] Model 1: unidirectional (e.g., provider PDR
broadcast)
@ PDR W2 agent 0ff 218k Al E XS}
profile/preference 2|8+ 21E1 = ZHY
[w] Model 2: bi-directional (e.g., with
a return path) providerL_’ PDR
@ return pathE S8 A E X AKX
TR HEY
@©IZ2) ALOIO) ABIADF /6= B0
& Jts
(=] Model 3: bi-directional with .
broadband provider MPDR
@ ASl= HEIZO AN ME s
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Post Phase 1'_

Control Home
PDR hy PDA | __ . Network

_ | Port.Storage
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Distribution PDR) ;
____________________ 3
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Phase 2 Scenario

(w] Targeting
@A ZT2MAUN Mt d43 T2 I
@S ABAN Z2HY HE
~ JHQI PDROILI NDRS) S8 90 HE
~ B S4 SSA UG U A, Q35 FY, SHHSN Y8 15 B
~ SN S4: viewing history 2 “thumbs up” ratingS 2l & A2 EZ0HAM M4
[m] Targeting Framework
@® Targeting0| R 5= MIIK =& 2HE=
-~ Programming, Advertising, Promotions
@ TargetingS 98t =2 & Jis
OMO AHIKE0I RS Y8t TR 22
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Phase

(m] Redistribution(Super Distribution)
@ Network JIS2 H338t= PDR
@ Multi-screen, 012 H& & X2 22 networked & X S0
common PDR(media distribution hub)0il &1 &
SUS HU =X THZUH
@ Scenario ;
— Content Sharing : peer-to peer distribution

— Home Networking : Multipie storage and display terminals within
private physical network

- Removable Media

& BCIR Proprietary Radio & Broadcasting Technology Labotatory -21-

ETAl
Phase 2 Sc;enarip

(= New Content Types(Extended PDR Service)
@ N2, enhanced TV, & HIOIXl, 8 e, Jei®, HIOIH S2
Ctet HEIXE S8 MIol= MH A

@ TVE E8 2&/H 22| gateway

Ct 2t &t media format X 2
— Linear programme with non-synchronised, non AV content
— Linear programme with synchronised non AV content
— Non-linear single AV programme
- Hybrid VOD and nVOD

— Linear broadcast programme with dynamically inserted content
from other sources

— Single video stream with multiple audio
— Multi, parallel stream linear audio/video programme
— Non-linear multi, parallel stream audio/video programme

Radio & Broadcasting Technol L. Y -22-
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TVA Working Group

Business Models

System & Transport

Content Referencing

Metadata

Rights Management and Protection
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TV-Anytime Functional Elements

Location
resolution ’:
q

<
Search and [V . L
Navigati < »| User Interaction
avigation
Consumer

Content

ccess,
Presentation

Content Creation

&Y Content Service[—| Local Storage c a
Management ontent flow »
Metadata flow —p»

Provision
Control —

y

A
A

Rights Management
and Protection

S & T WG defines normative transport requirements for the unidirectional system
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Broadcast (Model 1)

Location
/\( resolution

Search and
Navigation

User Interaction

L

Content Creation

Content
Presentation

Content Service
Provision

Local Storage
Management

Rights Management
and Protection

-
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Consumer
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Bi-directional (Models 2 & 3)

Location
/\( resolution

Search and
Navigation

-

Content Creation

Acce

PDR

User Interaction

Content
Presentation

Content Service
Provision

Local Storage
Management

Rights Management
and Protection
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Dynamic Behavior of TVA System

ETRI

cC csp SN LR SM Ul
metadata (13)
-lécix.m:i s Fa ) > }Publlsh
> Search Search &
Select
(lille > (Time
CRID
f Locate
locators ’
Acquire
«
content (17) ’ Acquire
| metadata G6)f v
:‘:3 ENRE Propr ietary » Radio & Brc ing Technology Lab Y -27-
TVA Working Group
Business Models
System Design
Content Referencing
Metadata
Rights Management and Protection
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Content Referencing: Purpose

(@] To allow acquisition of a specific instance of a specific
item of content.

(=] To provide the ability to refer to content independent of
its location,

@ whether that location is on a parficular broadcast channel on
some date and time,

@ or on a file server connected to Internet, or wherever.
(m] To provide the ability to (subsequently) resolve such a

reference into one or more locations where the content
can be obtained

2 v b otary " Radio & Broadeasting Technology Laboratory -29-
B
Content Referencing: Environment
Content searching, Content Consuming
selection, etc.
Soms kind of input | spem&;mnm
A 1

[Content Referencing

<% T ; e ?v:;i.: i3 : ru wj& :
izl nava

Vi

:selecuon

The key concept is the separation of the reference to a content item
—the CRID - and mformatlon that is related to its retrieval.

£+ KNVRI Props ietary Radio & Br ing Technology Lab v -30-
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CRID Definition
CRID:// <authority> / <data>
Format of authority:
<DNS name>[;<path>]
Example of CRID:
=] CRID://www.tv-tokyo.co.jp/vpn-tv/
{®] crid://sony.com;columbia-tristar/jeopardy
(= CRID://nbc.com/UPID92f3-a30b-5177-08ac-4
S5 NARRA Propr ietary Radio & Broadcasting Technology Laboratory -31-
CRID Resolution
crids resolve to lists (of
A CRID can resolve crids or locators). Lists can
to other CRIDs. be getOne or getAll.
(locator ) (locator ) (locator )
At some point, CRIDs
must resolve to locations
Radio & Broad ing Te L Y ~32-
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TVA Workin*gjgfroup

Business Models

System Design

Content Referencing

Metadata

Rights Management and Protection

:3 WERRX proprietary

Radio & Broadcasting Technology Laboratory
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What is TVA metadata?

m XML-based description

@ for interoperability

@ metadata schema - MPEG-7 DDL
W TV-Anytime namespace

@ schema definition

— xmins="http.//www.tv-anytime.org/2001/04/metadata
MPEG-7 namespace

@ dictionary

- a semantic reference for the creation of new schemas
— attribute, element R

@] Main features

@ specifies metadata structures using XML schema
@ not specify transport encoding of metadata

4 much borrowed from MPEG-7

@ main areas - EPG, segmentation, user profile

28 ¥R propr ielary

Radio & Broadcasting Technology Laboratory
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'a N
Metadata [Li,...omme) Metadata L'l\_WMmMW Content
aggregation| [~ editing 1 creation
Create N
- J
( Metadata publishing Y . —\
» @ 'Y
382|285 ||(38 Content
§ 5_ S § % % :’.’ ‘i publishing
5331 585 |||52
\ T Ty L2 Iy Publish
Search & | V
Selection | Resolution
User
Metadata Interaction l Content =i
£ IR Propr ietary Radio & Broadcasting Technology Laboratory -35-
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Kinds of Metadéta

program title, genre,
summary, critic’s
review

Content Description
metadata

location (broadcast time

Instance Description
P & channel), usage rules,

metadata gt
delivery parameters
user preferences, usage
Consumer metadata history, personal
bookmarks
Radio & Br ing T Lab Y -36
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TVA Document Structure

"TVAMain” root element

ProgramInformationTable
GroupinformationTable {3 |

astMemberinformationTablelH i

ProgramReviewTable ;l

2 BN proprietary Radio & Broadcasting Technology Laboratory
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Content Description Metadata
(m] Content description metadata
@ describe content independently of instantiation (broadcast,
internet publishing) of that content
@ program information
group information
(@] Content description model
@ program )
— an editorially coherent piece of content
- may be found in many locations
@ program group
— group of program
- series, show
:«3 EBRE Propr ietary — T ’;Radio & Broadcasting Technology Laboratary -38-




Instance Description Metadata

(w]) Instance description metadata
4@ describe a particular instance of a piece of content
@ assigned by content provider
@ content location, usage rule, delivery format

[w] Program location data model
@ program location
— broadcast service and the Web
@ schedule event
— specific type of program location
- describing broadcast program locations (service, time, duration)

& IR Proprietary Radio & Broadcasting Technology Laboratory -39-

Consumer Metadata

W} Usage history DS
@ a list of the user’s actions for an observation time
@ used in automatic generation of user preference
@ interoperable exchange of usage history info.
@ applicaton areas
~ build a personalized TV guide
~ selling viewing history to advertisers/service provider
~ tracking/monitoring the content viewed by individual
@] User Preference DS
@ User’s preference pertaining to content consumption
@ Personalization of content access/consumption
— matching preference and media descriptions to search, filter, select and
consume
4 Enabled usage scenarios
~ identification of multiple users
filtering comb. of preference on genre, time, etc.
accurate and efficient agent operations
preference for particular kinds of highlights
exchange personal profiles

,‘—3 1R Propr ietary Radio & Broadcasting Technology Laboratory ~40-
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Segmentation Metadata

@] Segmentation metadata

@ restructure and re-purpose for alternative view
- highlights, bookmaking

start Stored program: 60 minutes end
Vi . M
[ — T T P W T 117 1 |
program segment oo Segmentation metadata

added by content provider
TN and sent with content. This
Highlight metadata points to those segments that is stored locally.
can be used to make a particular kind of highlight :
{goal scenes only, 15-minute summary, etc.)

-
\\\K /mlnute summary of the TV program can be

made from stored content by simply chaining
e o e e together those segments defined as highlights.

I S AN
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TVA quking Gro_up

Business Models

System Design

Content Referencing

Metadata

Rights Management and Protection
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RMP #3 -

(w] 2nd Draft on SP005v1.0 (2002. 4.)

] et LAALS
@IS0 4SSH II=ss L2 BHE 25 HAHLISE
Xl&
@ RMPI(RMP Information)E Z & & RMP Al A &2 2t& st F O
~ HIOIAZHS! 01219 HE RMP I st 282 L Atet
- CE HZHREUN 2C 28 FAEL NS
M AF 2FAE
SBHEO ML HB
& 2EIxO HED HhE
@ DEHXZ2 SAIS MU=

e
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RMP )“_{;5‘!}2“ _‘r‘_.ali Efal

L]

Standardized
£ Proprietary Applications
To TVA RMP
Baseline RMP
Systoms
System
RMP Serviee APE Application APY
I

| SecurityTools |

RMP System Functional Layer

Baseline RMP Device Interface

Baseline RMP System

-‘é 1R Propr ietary Radio & Broadcasting Technology Laboratory 44~
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RMP A 23] 2242 33

°CR % HEICIOIEl JI&2 AlAEIO 78

s BEMo2 LEM R4JRMP AR 9 LHo SHE
o MUl A B3 A0l & 8t Attractor & & 2] EPG A3

+ 2EXE #eE Acl(rights)®! RMPIE 48

Device certification
] enlity

2 NSO proprietary Radio & Broadcasting Technology Laboratory —45-

ATSC RFP on Metadata

@] Metadata for advanced EPG

@ Revision to ATSC (PSIP)

@ ATSC specialist group on transport T3/S8

@ Scope
— Channel and event logos
— Browsing/searching by metadata (genre, performer, etc)
— Muitimedia descriptions (trailer)
- Link to other sources (web)

Propose to the RFP
4 Content referencing and location resoiution mechanism (S-4)
@ Metadata Specification (S-3)
@ Continued cooperation as these specifications evolve
@ Review and feedback from ATSC on S-3 and S-4

2 00N proprietary Radio & 8r ing Tech L Y 48~
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Transport encoding

(w] Carriage of metadata over MPEG-2 TS
@ I1SO/IEC 13818-1:2000/PDAM 1:2001
@ Metadata can be carried by
— PES packets (for synchronized metadata)
- metadata sections (asynchrdnous, non-carousel, 4093 bytes)
— DSM-CC data carousel (for non-hierarchical metadata)
— DSM-CC object carousel (for hierarchical, file-based structures)
(@] Binary encoding
@ MPEG-7 Systems FCD
— provides a interface for textual and binary formats “BiM”
— Binary access unit

& FNRA proprietary Radio & Broadcasting Technology Laboratory -47-

TV Anytime & J|t}
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HDR: Rutwork Digital Recoder
Y1X1 4191 Location Rasolution Engine
u YOIET Al A
AN
PO .
72 BRI Proprietary

b Sk ks

W NHK<2! ISTV(Integrated Service TV)

Xl
EPG, Anytime A HIA, OIEICIOIE Off 218 X2

(i

S 2Ot MdlA N

. - EPG: Electronic Program Guide
- IHDN: In-Home Digital Network

X
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Metadata editor based on TV-Anytime

Table of Contents

Medatata
visualization

« Based on the normative specification of TV Anytime Forum metadata
- Visualization of XML-based metadata structure and contents
« Interoperation between the media and metadata processing modules
» Exporting/lmporting to/from the MPEG-7 compfiant metadata

F-29'1
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" Content
Presentation User interaction Presentation(Rendering)
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Storage
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related Data
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- Segment-based Search
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Advanced Contents Browser

s e s e

ToC View Example

Top level ; ) 2nd level

S

% TR Propy istary Radio & Broadcasting Technology taboratory -54-




peee

Networked ACG Browser

VIFW [Xin ) rved]
ERI onlw]
[ S

T

I\@/ﬂ\@(‘:
Sub-PDR{PDA)

Main-PDR(Set-top Box)

Remote control of Set-top Box by PDA
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AV
Content

Preferred
Content

Service Provider, Smart
Card, Other
Devices/Equipment
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