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5 MPEG

ISO/IEC

MPEG Overview

I

Video phone: PSTN, B-ISDN
Low quality: 64 kbps ~ 1.5 Mbps

JPEG

MPEG-1 MPEG-2
1992

Multimedia content search and filtering
Multimedia Info. Management
iginternet

Digital Camera
Internet

Video CD, Internet
VHS quality:

-< 1.5 Mbps

- Stereo audio

Multimedia Authoring,

Mobile communication
Internet streaming media
Various quality: 64kbps ~ 2Gbps
Synthetic Audio/Video

User Interactivity

»| JPEG2000

Digital Broadcasting

DVD, Digital Camcoder
High quality: 1.5 ~ 80 Mbps
5.1 channel audio

\
Motion :-
JPEG2000 '
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¢
o Scalable s,
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I‘ L4
. &
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P2, p3, p3, P6, p7

MPEG-21

p4,4%8, p9, p10, p11
p12:9&§:p14,p15,p16

1996

Digital Item distribution over networks
Transaction, Event reporting

Rights description language
Rights protection
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MPEG-1 Standards

B MPEG-1 Standards

ISO/IEC 11172-1 : System
ISO/IEC 11172-2 : Video

ISO/IEC 11172-3 : Audio

ISO/IEC 11172-4 . Conformance
ISO/IEC 11172-5 : Software

Publications of IS and TR
Parts 1, 2 and 3 were issued in Nov. 1992
Parts 4 and 5 were issued in Nov. 1994.

00000 ODO

Obijectives
O DSM Applications (e.g. Video CD)
U Target bitrate: ~1.5 Mbps

channels

Well suited for Digital media storage and telecommunication
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MPEG-1 Standards

MPEG-1 Systems

O |SO/IEC 11172-1

U Digital Storage Media

QO packet Multiplexing
packetization of elementary streams
time division multiplexing of packets

U Synchronization
STC (System Time Clock) : 90kHz
SCR (System Clock Reference)
DTS (Decoding Time Stamp)
PTS (Presentation Time Stamp)

?p‘-;n 2% g = Al oka
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MPEG-1 Standards

MPEG-1 Video

U Extended from H.261

O VHS picture quality

U Coding tools
DCT for intraframe coding (I-picture)
Quantization
MC for interframe coding (B- and P-picture)
2D VLC (Zigzag scan)
Progressive only (non-interlaced)

MPEG-1 Audio
QO 16 bits/sample
O 2 channel coding standard
O 32, 44.1, 48kHz sampling frequencies
O Layers

— Layer I: 32~448 kbps

Layer II: 32~384 kbps = Eureka 147
Layer Ill: 32~320 kbps = mp3
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MPEG-2 Standards

MPEG-2 Standards

00000000 O

O

Q

ISO/IEC 13818-1 : System

ISO/IEC 13818-2 : Video

ISO/IEC 13818-3 : Audio

ISO/IEC 13818-4 : Conformance testing

ISO/IEC 13818-5 : Software simulation

ISO/IEC 13818-6 : Extensions for DSM-CC

ISO/IEC 13818-7 : Advanced Audio Coding (AAC)

ISO/IEC 13818-8 : ISO/IEC 13818-8: 10-Bit Video (dropped!)

ISO/IEC 13818-9 : Extension for real time interface for systems

decoders

ISO/IEC 13818-10 : Conformance extensions for Digital Storage
Media Command and Control (DSM-CC)

ISO/IEC 13818-11 : IPMP on MPEG-2 systems

Obijectives
d Generic coding of moving pictures and associated audio
J Higher bit rates and broader generic applications

¥ Telecommunications,.HDI\.,.DVD.,.\OD., etc.
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MPEG-2 Standards

MPEG-2 Systems f
Q ISO/IEC 13818-1 .

U Digital Transmission & Storage
Transport Stream |
Program Stream /]

—
elementary streams for —>
one (or more) programs —

Y

—> :

Video and audio elementary
streams have beened | | e :
compressed usingthe | [ e :
appropriate MPEG algorithm | (e

A

E channel |

: i Error :
. ' | MPEG-2 i adaptor/ —» i
private’ data > : modulator | protectlon . A simple diagram of MPEG-2 Systems part
: Multiplexer |\ T
Service >
Information MPEG multiplex
— - contiguous stream of 8-bit data bytes
Condition N - ho error protection specified
Access Control - no modulation technique specified
- electrical signal levels not specified
@ . - physical connector not specified

Synchronization
information

lh" "113
T;I o ..,L B Mflr'i'l E" An MPEG-2 multiplexer m
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MPEG-2 Standards

MPEG-2 Video
U Wide range of bit rates

U Coding tools
MPEG-1 Video Coding Tools +
Scalability
® SNR, spatial, temporal, simulcast, data partitioning
Progressive/Interlaced (Frame/Field)
2D VLC (Zigzag and Alternate scans)
Frame-pictures and field-pictures
Input formats: 4:2:0, 4:2:2, 4:4:4
Profiles and levels

® 5 Profiles of Functionality
Simple, Main, Spatial Scalable, SNR Scalable, High

® 4 Levels of Resolution

Low, Main, High-1440, High
Tp‘ Tt B RO Y
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MPEG-2 Standards

MPEG-2 Audio

U |ISO/IEC 13818-3
16 ~24 bits/sample
Backward compatible to ISO/IEC 11172-3
Multi-channel coding standard
16, 22.05, 24, 32, 44.1, 48kHz sampling frequencies
Layers |, I, Il

O ISO/IEC 13818-7
a higher quality multi-channel standard than achievable with

MPEG-1 extensions
Multi-channel audio
8~96kHz low sampling frequency
‘ﬂ]‘?“ T HEEUY YR w«u
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MPEG-4 Standards

0 0000000000000 O0O0O0O0O0O

ISO/IEC 14496-1 :
ISO/IEC 14496-2 :
ISO/IEC 14496-3 :
ISO/IEC 14496-4 :
ISO/IEC 14496-5 :
ISO/IEC 14496-6 :
ISO/IEC 14496-7
ISO/IEC 14496-8 :
ISO/IEC 14496-9 :
ISO/IEC 14496-10 :
ISO/IEC 14496-11

ISO/IEC 14496-12 :
ISO/IEC 14496-13 :
ISO/IEC 14496-14 :

ISO/IEC 14496-15
ISO/IEC 14496-16

ISO/IEC 14496-17 :
ISO/IEC 14496-18 :
ISO/IEC 14496-19 :
ISO/IEC 14496-20 :

ISO/IEC 14496-21 :

j!i-_' Sl T
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MPEG-4 Standards

System

Visual

Audio

Conformance testing

Reference Software

Delivery Multimedia Integration Framework (DMIF)

: Optimized reference software for coding of audio-visual objects

Carriage of ISO/IEC 14496 contents over IP networks
Reference hardware description

: Advanced Video Coding

: Scene description and application engine

ISO base media file format

IPMP extensions

MP4 file format

: Advanced Video Coding (AVC) file format

- Animation Framework eXtension (AFX)

Streaming text format

Font compression and streaming

Synthesised texture stream

Lightweight Application Scene Representation (LASeR) and
Simple Aggregation Format (SAF)

MPEG-J extensions for rendering

Q" o
1
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MPEG-4 Standards

MPEG-4 Obijectives

U Content based Interactivity
Content-based Multimedia Data Access Tools
Content-based Manipulation and Bit-stream Editing
Hybrid Natural and Synthetic AV Object Coding
Improved Random Access

O Compression
Improved Coding Efficiency
Coding of Multiple Concurrent Data Streams

U Universal Access
Robustness in Error-prone Environments
Content-Based Scalability

T? o133 % u g Alg ofa
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MPEG-4 Standards

audiovisual objects

hierarchically multiplexed presentation

downstream control / data

________".1.

hierarchically multiplexed
upstream control / data
- %

y

3D objects

/ scene i i
/coordinate | - bl
' system | i:'
X Lo
z user evc_a_nt—s”'" ! i
video \ audio
compositor compositor
projection . . !
plane / P
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: | |
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MPEG-4 Standards

|
i
§

F

B

: i
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Upstream Data

Scene Description
(Script or Classes)

Composition
Informations

Audiovisual Hierarchical
" Interactive Scene

Demultiplex Syntactic Decompr ession Composition and
Decoding Rendering I—

m— | e ) ll])))) r
w uuuuuuu @
L $ nnnnn ﬂ
L - |V g e
Elementary Syntactic Primitive

Streams Decoded Streams AV Objects

(User Events, Class Request, ...)
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MPEG-4 Standards

MPEG-4 Systems

Scene description (BIFS: Binary Format for Scene)
Object Description Framework

Synchronization

File Format

MPEG-J

IPMP/IPMPX

O 000 0CQO




MPEG-4 Systems
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MPEG-4 Standards

Scene Description Stream

SO oo o

Object Descriptor Stream _ »

Visual Stream

Visual Stream

Visual Stream

Audio Stream
1
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MPEG-4 Standards

MPEG-4 Systems

initial
ObjectDescriptor

ES_Descriptor

eg. Audio eg. Movie
Source | Textur

ES ID Ob]/ gctDacn ptorID

ObjectDescriptor

Object
Descriptor

ESD '

Object _
Descriptor [ ES_Descriptor

ES Descriptor

ES ID

By B '\, ES ID
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MPEG-4 Standards

MPEG-4 Visual

O Codec .
Texture VO VO
—> > 1 > 1 >
Coder Coding — Decoding o<
o cQ
Z @ 3 3
sh vO, | || £ 31, VO, v 26
VO, " VO,VO, | » ape Coding 5 » = | | Decoding G o7
Coder o e =)
> D © g
) P S &
- @
| _,| Motion VO, | . VO, o
Video Input coding " coding | "| Decoding Vieie
output

U Coding tools
Shape Coding
® Binary Shape Coding, Gray-scale Shape Coding
Motion Coding
Texture Coding
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MPEG-4 Standards
MPEG-4 Visual
- Shape [o2] Information
Coding |« @ ”
+
MPEG-4 Video Encoder 3 Motion
VOP Motion Information
> Estimation [ = o
; ! Previous s &
: — Reconstructed '% —» Buffer —»g
Motion VOP < o
"> compensation| <" g 3
i | -
a v g\
A > —
i Deblocking
: Filter
> Texture N
Coding Texture
Information
MPEG-4
: Shape Composition
Video ™ Decoder N
reconstructed
Decoder o <
— o o v %
= D - .
g Motion Motion E‘: , o
S = 3 NG 3 | >
g g Decoding _>Compensation ” > Compositor o)
3 — = _— =}
1=} PN
Q A
@
Texture
d Decoding
Motion |
} : Decoding |
P oa5esag0m
Bibareaen ard Comweprs; aieemy lbrsnrlp
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MPEG-4 Standards

MPEG-4 Audio
U MPEG-4 Speech Coding
U MPEG-4 General Audio Coding
O MPEG-4 Audio Synthesis
U MPEG-4 Audio Composition
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MPEG-7 Standards

B MPEG-7 Standards

D000 00O0O0O0O

What is MPEG-7?
U Representation of information about the content

ISO/IEC 15938-1 : System

ISO/IEC 15938-2 : Description definition language

ISO/IEC 15938-3 : Visual

ISO/IEC 15938-4 : Audio

ISO/IEC 15938-5 : Multimedia description schemes

ISO/IEC 15938-6 : Reference software

ISO/IEC 15938-7 : Conformance testing

ISO/IEC 15938-8 : Extraction and use of MPEG-7 descriptions
ISO/IEC 15938-9 : Profiles and levels

ISO/IEC 15938-10 : Schema definition

- “Metadata”
- “Bits about Bits”

WV o= sunoa FMPEG™
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MPEG-7 Standards

Systems
U BiM (Binary format for Metadata)
U TeM (Textualformat for Metadata)

Audio Descriptors
Q Description Categories
non-perceptual low-level signal information
Perceptual low-level information
Perceptual high-level information
Information not derived from audio signal

O Describe low level features
Spectrum, mood, rhythm, spoken content etc.

U Applications

Searching/Filtering speech and sound effect collections

T? o3} 2 g Al ota
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MPEG-7 Standards

Overview of Visual Descriptors

Basic Visual Descriptors e

- Color D Texture D Motion D Shape D

Location D Others
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MPEG-7 Standards

Overview of Multimedia Description Schemes

Content Organization -

l Content Management l

Content Description

Navigation
& Access

User
Interaction

Basic Elements
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able of contents: 0 o Index
Sequence Tree EZ Event Tree
Shotl Shot2 Shot3 Shot4 Shot5
Temporal | Introduction
. sequence 1 [§ | R - S
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= Overview
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MPEG-7 Standards

MPEG-7 Applications

Information Search:

Search and Get
Specific Contents
that | want

Information Manipulation:

VCR Content-based

Action
triggered

LMPEG™
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MPEG-21 Standards

MPEG-21 Standards

21000-1: Vision, technologies and strategies
21000-2: Digital tem Declaration

21000-3: Digital Item Identification

21000-4: Intellectual Property Management and Protection
21000-5: Rights Expression Language

21000-6: Rights Data Dictionary

21000-7: Digital Item Adaptation

21000-8: Reference Software

21000-9: File Format

21000-10: Digital tem Processing

21000-11: Persistent Association

21000-12: Testbed for MPEG-21 Resource Delivery
21000-13: Scalable Video Coding

21000-14: Conformance

21000-15: Event Reporting

21000-16: MPEG-21 Binarization

ﬂi A o
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Multimedia
Declaration

MPEG-21
User

??f.ﬂ 2% B Al ol

Identification

Terminal

- 7

Management

& Usage

Multimedia Environments

Multimedia Contents
MPEG-21

Digital ltem
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Multimedia Environments

Contents & Rights holder Consumers

We want.... We want....

= No piracy < = Privacy |
No illegal distribution Simple terminal

- Safe collection of $$ Easy to find, pay, share
- etc,, etc. - etc,, etc.

N
)

aymen (re)use manipulation

Az N
IP protection adaptation
e

storage

delivery networks
identification

distribution

property
IP managemen

representation

, Is it possible to easily
creation

use contents?

My privacy is
protected?
MPEG-21 Multimedia Framework

ﬂi oF 3 %4 14 541 1 6} 2 o

—
>

My content can be
protected from

ligice m egrated Framework is hecess
illegal usage~
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MPEG-21 Standards

Digital Item

d A Digital Item is a structured digital object with a standard
representation, identification and metadata within the
MPEG-21 framework.

4 This entity is also the fundamental unit of distribution and
transaction within this framework.

Y
] | I — | and
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Part 2 - Digital item Declaration

DID Abstract .~

Model
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MPEG-21 Standards

7 elements in MPEG-21 Example:

<Unique ldentifiers
=Content Descriptors

Example: =Resolution Services
<Package
eltem
~Resource Digital Item _ Example:
Identification =Storage Mgt.
& Description /\ =Content Personalization
Content
Handling and
Usage

Transaction/Use/Relationship

€Digital ltem >
€Authorization/Value Exchange 2

Terminals &
Networks

Example: ——F
' : Example:
<Graceful Degradation L IPMP =File format
<Resource Mgt. (QoS) Codec
=Scalability

<Rights & Permissions Representation
=Encryption

eAuthentication [r— Event Reporting

'ﬂ]w 2% 1§ AT O i
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MPEG-21 Standards

Multimedia Delivery Testbed (Pt.13)

LMPEG™
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MPEG-21 Standards

Digital tem Declaration

Q DIDL Definition

The DIDL element is the root element of a DIDL instance document.

The DIDL root element may contain an optional Declarations element, followed by exactly

one Container or Item.

<DIDL xmlIns="urn:mpeg:mpeg21:2002:01-DIDL-NS">

</DIDL>

Children

<Declarations> <Container> <ltem>

Source

<xsd:element name="DIDL">
<xsd:complexType>
<xsd:sequence>

<xsd:element ref="Declarations"” minOccurs="0"/>

<xsd:choice>
<xsd:element ref="Container"/>
<xsd:element ref="Item"/>
</xsd:choice>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
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MPEG-21 Standards

Digital Item Identification

U |dentification Systems
Structure of an Digital Item Identifier
Registered URN  URI classification

namespace of for MPEG-21 Dl
mpegRA by mpegRA
|

. R
[ ’
urn:mpegRA:mpeg21:dii:cid:1702.F109%2F0000011

Content identifier —'{

|A

»
|‘ >

|Identification scheme to be registered
to the registration authority (mpegRA)
by an identifier provider (cIDf)

.ﬁ]?‘ - e g A ola
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MPEG-21 Standards

(Item) (Descriptor)
(Item) (Descriptor) (Item)
|
Component (Descriptor)
(Descriptor)
(Item) (Descriptor) (Item) (Descriptor)
I
- (Descriptor)
(Component) (Descriptor)
(Descriptor)
(Statement) (Statement)
D D
1 G /. CEEE—
// \ / \
,/! \\ _/'/
<Statement> <Statement>
<dii: ldentifier> <dii: ldentifier>
my1D:-1234 ID_Scheme:ABCD
</dii:ldentifier> </dii:ldentifier>
</Statement> </Statement>
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MPEG-21 Standards
Digital Media

O Separation of representation and delivery
O One source for multi-purpose: multi-devices,

MPEG-21 provides, “a big picture”, a multimedia
framework for integrating the essentials tools for the
representation, delivery and exchange of
contexts/contents.

MPEG-21 moves towards Ubiquitous Multimedia in

Secured Environments!
W 2agesuaan CNPEG"
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Comments

MPEG
U Has been around 16 years by giving birth to
¥ MPEG-1, MPEG-2, MPEG-4, MPEG-7, MPEG-21
U Produced Generic coding tools, but

O Are doing not only generic coding for multimedia but also
generic information representation for multimedia and
environment

Glory of MPEG

U Some parts of MPEG have been very successful!

¥ DTV/DVD(MPEG-2), Mp3(MPEG-1 Audio Layer IIl), DMB(MPEG-4 Part
10)

Threats to MPEG
U Many standard parts are far away from the markets.
O No longer the only solutions for application domains
U Competition with defacto standards

U Approaches to generic coding and representation are
competitive?
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