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Contents & Rights holder

We want....

« No piracy

* No illegal distribution
« Safe coliection of $$

* etc., etc.

Consumers

We want....

< Privacy

+ Simple terminal

+ Easy to find, pay, share
* etc., etc.

Integrated Framework is necessary !!
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MPEG-21 Multimedia Framework J
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MPEG-21 (ISO/IEC 21000-1)

— Part 1: Vision, Technologies and Strategy

— Part 2: Digital Item Declaration (DID)

-~ Part 3: Digital Item Identification (DII)

— Part 4: Intellectual Property Management and Protection (IPMP)
— Part5: Rights Expression Language (REL)

— Part 6: Rights Data Dictionary (RDD)

— Part 7: Digital Item Adaptation (DIA)

— Part 8: Reference Software

— Part9: File Format

— Part 10: Digital Item Processing

— Part 11: Evaluation Tools for Persistent Association
— Part 12: Test Bed of MPEG-21 Resource Delivery
Others: Event Reporting
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MPEG-21
“Multimedia Framework”

o MPEG-21 will enable
- All-electronic creation, delivery and trade of
digital multimedia content

- Transparent usage of various content types on
network devices

¢ For this,
- Documented ‘big picture’ around any interaction
with multimedia content

o ‘ISO/IEC TR 21000-1: Vision, Technologies &
Strategy’

- Identified seven architectural elements

Digital Item MPEG-21
Declaration DIDL
MPEG-21's
Seven Elements MPEG-4,
for Transactions MP3, ...
LRz, MI3P, DI,
Dascription
" Transaction/Use/Relationship
User A &Digital ltem = User B

- €Authorization/Value Exchange >

Content
Handling and
Usage

RDD/REL,

QOther DRM Tech.

DIA, QoS,
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MPEG-21 Architectural Elements

©

Digital Item Declaration
Digital Item Description & Identification

©

<]

Content Representation
Content Handling & Usage
Terminals & Networks

©

©

®

Intellectual Property Management & Protection

®

Event Reporting

Digital Item

@ The fundamental unit of distribution &
transaction in the MPEG-21 framework
e Digital Item =
resources + metadata + structure

@ Resource: individual asset
o Metadata: data about or pertaining to the Item

e Structure: relationships among the parts of the
Item
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Digital Item

Resources Metadata
MPEG-1 MPEG-7
MPEG-2 .
MPEG-4
MPEG-21
Part 2: DID

o DID = Digital Item Declaration

o Realize

- general, flexible and interoperable solution for
all kinds of content in any context.

- uniform way of /linking all types of descriptive
information to any kind of media resource

- ability to intelligently manage collections of
content of diverse types and from all sources

242




DID
e Need
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Digital Item : 1 content

Digital Item : Multiple contents

Content 2 &@cm
e N

We need Uniform way for handling contents !!

D

O

®
8
flQ

- Represent abstract structure of a Digital Item
o Container, Item, Component, Descriptor, Resource

o Condition, Choice, Select, Assertion, Statement, Anchor,
Fragment

©
FEl
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- Normative description of the syntax and semantics
o of each DID element

o AJ|0HSchema)
- The entire grammar of the DID representation in XML
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Part 3: DII

o Digital Item Identification

¢ MPEG-21 uses Uniform Resource Identifiers (URIs) to
identify

Digital Items

Metadata Schemes

Users

Other entities (e.g., territories, rights expressions,
terminals, ...)

o URIs allow industry-specific identification schemes to be
used within MPEG-21 framework
- URLs (e.g., http://www.kangwon.ac.kr/mpeg-21.htmi)
- URNSs (e.g., urn:isbn:0-672-30894-0)

DII

o ERH
- 8l eEe dad=xes Aldg 28 IDJ 2t S.
o No name (or ID), no explanation, only content as is
- We need Identification in order to do:
o IPMP, search, filtering, cataloguing
o DII= U2 AEMAE LEIH ALS =8 generic EEH

- Many identification systems have been implemented or
are in progress

o ISBN (Int’l Standard Book Number)

o ISRC (Int’l Standard Recording Code)

o ISWC (Int’l Standard musical Work Code)
o ISAN (Int’'l Standard Audio-visual Number)
o URN, URI

o DOI (Digital Object Identifier)

o cIDf (content IDentification Forum)

244




Part 4: IPMP

o IPMP = Intellectual Property Management and Protection
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o Digital Content delivery
- Internet : Napster
o Music, Video, eBooks, Games
- Digital Broadcast
o STB with HDD, PDR, DVCR
- Industry is expecting increasing revenue from Digital delivéry
- But, there is no proper IPMP systems yet

IPMP

o Current Situation
- Most of the e-content is governed by at best
rudimentary IPMP systems
- No de-facto standard IPMP system yet
Lack of interoperability between IPMP systems
o A framework required
Requires
o the freedom to exercise their rights by choosing
channels and technologies
o the freedom to manage their privacy
- interacting with content anonymously
Existing IPMP systems cannot deal with the subtleties
of issues related to Intellectual Property Law.
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IPMP

¢ specifies communication protocols for the

access to protected Digital Items
- For creation and consumption of content
- Standardised messages between ‘IPMP Tools’
o Authentication
o Cryptographic containers
o Watermarking
o Payment systems
o Key management, ...

o Does not standardise Specific Tools

Part 5: REL

Q

REL = Rights Expression Language

Based ContentGuard’s XrML

“Programming” language for the creation of
rights expressions

XML Schema based
Intended for digital and non-digital resources in

media and
non-media space

Dependent on MPEG's RDD
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Part 6: RDD

RDD = Rights Data Dictionary

An interoperable Dictionary of Terms for use in Rights
Management

e ©

@ Includes Descriptive Metadata and Rights Metadata

e Machine actionable, therefore automatable

¢ Provides mechanisms for transformation from one schema to
another with minimal loss of semantic precision

¢ Provides definitions for MPEG’s REL

Part 7: DIA

o DIA = Digital Item Adaptation

¢ To achieve interoperable transparent access to (distributed)
advanced multimedia content by
- shielding users from network and terminal installation,
management and implementation issues
- allowing the multimediz applications to connect diverse sets of

Users,
such that the quality of the user experience will be guaranteed

¢ A Digital Item is subject to a resource adaptation engine,
as well as a descriptor adaptation engine, which produce

together the adapted Digital Item
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DIA

Digital Item Adaptation

Descriptor
D |Adaptation| D?
Engine

Digital
Item ’ l T
R | Resource | R?

| Adaptation| —%
Engine

A4

Normative
. Ryatax & Semantics

Possible DIA Technologies
(examples)

o DID Adaptation
- Using audio instead of text resource
- Include subtitles into video stream
- And: Audio description for video scenes

@ Resource Adaptation
- Transcoding, bit rate conversion, ...
- Magnifying
- Text-to-speech modules

- Extracting information from resources and presenting
it to Users (for EPG)
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DIA - Status

e Call for Proposal on technology issued June
2002

- After MPEG-internal requirements gathering process

o Technology selection under way - SoCD 5.0

o FCD expected

Part 8: Reference Software
o MPEG-212| Parts®| Jls2 S&=0/10 MA QI
ATEQNR P8E 2F

o MPEG-21 EZ R 0H0l J|uHat

A
2y Us HHES 28 2HEF 0

—
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DIA Processing

XDI
Context Digital Items

B, ... B,

Content Adaptaﬁon A’ Content
Digital Engine Digital
Item (DIA) Item
(input) (output)

CDI '

Part 9: File Format

e Standardized file format for MPEG-21
Digital Items

- Combines MPEG-4 features with new MPEG-
21 features

- Will accommodate a valid DID, media
resources and references to external
resources

@ Currently, Working Draft v.1.0 published
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MPEG-21 (ISO) File Format

meta-data box {meta box)

handler box  Datalnformation box  itemLocation box ather box...
[3][v) 1
i
MOAL - e e e e e s g e o
m21 filew ‘
Y .. .
moov mdat media resource chunk -
med hunk R el o m mdat
m4 file - T

MPEG-21(ISO) File Format

¢ Based on WD1.1
- ISO media file format

@ Supports backward compatibility with
mp4
- Moov + mdat (media resources)

@ Supports media resource addressing
structurally from mp21 and mp4 at the
same time
- Address different types of media resources
- Address more than one mp4 presentation
- Address an ES in @ mp4 presentation
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Media Resource Addressing Method

e Media Resource in a m21 file

- <Resource target="#offset=1000" mimeType="video/mp4” >
for a mp4 presentation

- <Resource target="+#offset=1000/moov/trak{1}”
mimeType="video/mp4” >
for the first track in a mp4
or
- <Resource target="#offset=1000//trak[1]”
mimeType="video/mp4” >
for the first track in a mp4

Media Resource Addressing Method
o Media Resource in a m21 file

- <Resource target="+#offset=1000/moov/trak[!]/mdia”
mimeType="video/mp4” >
for the media under the first track in a mp4
or
- <Resource target="#offset=1000//trak[1)/mdia"
mimeType="video/mp4” >
for the media under the first track in a mp4

- <Resource ref="#offset=1000:0did=0x10&esid=0x11">
for a media resource(ES) with ODID and ESID
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Media Resource Addressing Method
o Media Resource externally referenced

- <Resource ref="http://www.etri.re.kr/test.mp4”
mimeType="video/mp4"> for a mp4 presentation referenced

- <Resource
target="http://www.etri.re.kr/test. mp4:moov/trak[1]"
mimeType="video/mp4” >
for the first track in a mp4
or
- <Resource target="http://www.etri.re.kr/test.mp4:/trak{1}”
mimeType="video/mp4” >
for the first track in a mp4

Part 10: Digital Item Processing

o DIDOI S& s&= XMelg = U= Il
20st] JlsE9 MHEUHMY S
=Xl

e DIM (Digital Item Method) + DIME(DI
Method Engine) + DIBO(DI Basic
Operation) + DIML(DI Method Language)

0x o

L
=3
2t
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Digital ltem

Dim1
Di2
oM3

DIML
ECMAScript
Normative Language

Normative Invocation

Normative APT &V Syntax Non~norma'rive] APT
DIBO DIxO
Native Language Native Language
Non-normative Implementation Non-normative Implementation
\
M3W API
(MultiMedia MiddieWare APT)




MPEG-21 DIP WD 1.0

o DIM

- Provides a tool for expression the intended interaction of a
User with a DI at the level of DID.

o DIBO

- Provides functionality at the DID element level, not at the
level of individual resources.

o DIxO

- Motivation
o Extensibility.
o Any language can delegate for complex processing of
additional application requirement.
- Example
o TypeText, IMGTree, SlideShow, SearchHighlightText, etc.

MPEG-21 DIP WD 1.0

¢ DIML
- ECMAScript, DOM level 2
- Object Types
o MpegDIPException
- Exception.
o MpegDIPObjectMap [getNumberOfTypes(),
getTypeName(), etc.]
- DIP Object Map.
o MpegDIDDocument
- DID instance document.
o DIDL elemenet objects
- Element object.
o MpegDIPResourceStatus [isPlaying()]
- Status of resources.
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Part 11: Persistent Association Tech

o Generic PAT Reference Model

Association Step Detection Step

O
\&é‘“’

The Goal of MPEG-21 Part 11

e MPEG-21 (ISO/IEC TR 21000-11) documents best practice in the

evaluation of Persistent Association Technologies.
o PAT TR provides "yard sticks" to be used to benchmark PAT
@ Only for audio and video data, now.

o Expected that the scope of this Technical Report will be enhanced
in future to cover other media types including still pictures and

text

o Now, WD 3.0

256




Recent Activity of Part 11

- 65th AhG on MPEG-21 Part 11

o Check EBU requirements on PAT (Pattaya input) against the
requirements contained in Annex A of WD V3

o Distribute WD V.3 and invite relevant video experts inside and
outside MPEG to join the discussion

o Discuss video related issues and provide input to the next
meeting

o Enhance the WD V.3 concentrating on (i) converting audio
clauses into test recommendations and (ii) use cases for
evaluation of persistent association technologies

PAT (1)

@ Header Reference Model
DD

DD

> %,

Aesocition Detechon
Informretion
Tod Deta? Tod
-
« >
souce
Peta?2
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PAT (2)

o Extended Header Reference Model

DID
DID
y
< o]
source R
Association Y Detection
| Tool Re Tool

Database
-

Dl

PAT (3)

¢ Digital Signature Reference Model
D

%"’%r DD
Association ‘ IDetedion
ool © o
®© Sign
[ 4
[ 0| : Creck
E Signature's
§ Certificate
L

Certification Agency
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PAT (4)

o Fingerprinting Reference Model

Fingerprint
Genarator

Resource 1

Iy

(Track D)

Populating the Database

Content ldentification

If match

Test Fingerprint found, return:
Resource : Genarator - Resource 1D

- Confidence

PAT (5)

e Watermarking Reference Model

Contert Watermark Content
Encoder Distribution
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Part X: Event Reporting

¢ Event?
- Every interaction with a Digital Item in the
multimedia framework

- About User-User, User-Digital Item, Digital Item-
Digital Item interaction

¢ What is Event Reporting
- Metrics and interfaces that enable Users to
understand precisely the performance of alil
reportable events within the framework
- Refers to identified Digital Items, environments,
processes, transactions and Users

8
g DII £
-1 &
z =
- DII& D 3
2 £
a CH&U r**g

Transaction/Use/Relationship
<- DI -> User B

User A <- Authorization/Value Exchange ->
E ] IPMP o
B [
g €
o 3
E T&N s.
b=, o
2 CR t
2 $
o W
&

o

ERL (ER Language) and ERD (ER Dictionary)
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Examples

o Technical reports
- Bandwidth usage/Avallablllty
- Network congestion
- Load balancing
o Usage reports
- Copyright reports
- Performances
- Copies
o Financial reports
- Proof of purchase
- License Purchase and delivery

Network Traffic Analysis

High-resolution Video

Network Monitoring System

Low-resolutlon Video

Network Congestion
Coljision rate > x

Event Report
Adapted DI mpeg:mpeg21:DI:ERLIB: 1234

DIA for Video Resolution Event Report

mpeg:mpeg21:DI:ERLIB:1234

Peer 3
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Overview of a simple ER
use-case

Content
Consuming
Peer (CCP)

Event Report

- Track Title = value
' ISRC = value
- Date and Time = value
Territory of Purchase = value

Use Case Walkthrough

1. Content Consuming Peer (CCP) obtains the
DI it wishes to use.

2. The CCP obtains a license for the content
which contains an ER-R.

. The CCP “Plays” a track.

4. This action results in fulfillment of the ER-R’s
specified condition.

5. This results in an ER being created and sent
to the RHP (containing the specified data
fields).
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Peer A “initiates” the ER Actions

....... T —

BrewtRepens | |/ 00 T i A Buent Rﬁ;»r! Request
Roguest (ER-B) "uples/El Dispatcher
Parameters (sag1, valael),

Condition, a2, valueds;
ER Bvent § Yag3. valugd),

, Do {agd. valued)
ER Recipient(s), Pk

2N
() —
ER Request Handler
Event Report Request
Receiver

' Event Report Request Parser

{ Event Watchdog

l Event Report Builder Application-Specifi¢
Actions

’ Event Report Dispatcher v

Condition Handlers
(plug-ins?)

1

jER Request Handler

..................... Event Reporf Requast

Receiver

ER Request Handler 1

Event Report Request Event Report Request
Receiver ParserfInterpreter

] Event Report Request Parser + Calibacks

Conditions

Event
Callbacks

‘ Event Watchdog
Watchdog _
rEvem Report Dispatcher v
.............. Event Report Builder | i

e.g. DIME Handler

[ Event Report Builder
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Simple Extension:

o Use of ER-R’s within ER’s - this allows
delegation of ER functionality — DI usage
aggregation use-case illustrates this

- Event Report Request
Recoiver.

FEvent Report Request Parser Event Report Request
Dispatcher

Event Watchdog

1 Evnreportnui
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Possible Extensions
¢ A query mechanism that allows querying

for the “ER Plugins” (types and
versioning) that are hosted by the peer
(makes “unknown event handler plug-in”
errors less likely).

e Need to provide apps with a mechanism
to allow them to create ER’s themselves
(without an ER-R).

Part 12: MPEG-21 Testbed

¢ No Standard
» MPEG J|£2 E25610] testbed & &
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