CONTENTS

Preface

Acknowledgments
List of Acronyms

Chapter 1

Multimedia Communications

1.1 Introduction

1.2 Multimedia Communication Model

1.3 Elements of Multimedia Systems

1.4 User Requirements

1.5 Network Requirements

1.6 Packet Transfer Concept

1.7 Multimedia Requirements and ATM Networks

1.8 Multimedia Terminals

1.9 Concluding Remarks

Chapter 2

Audio-Visual Integration

2.1 Introduction

2.2 Media Interaction

2.3 Bimodality of Human Speech

24 Lip Reading

2.5 Speech-Driven Talking Heads

2.6 Lip Synchronization

2.7 Lip Tracking

2.8 Audio-to-Visual Mapping
281 Classification-Based Conversion
282 HMM for Audio-to-Visual Conversion
283 Audio and Visual Integration for Lip-Reading Applications
284 Audio-Visual Information Preprocessing
2.8.5 Pattern-Recognition Strategies
2.8.6 Integration Strategy

Xiii
Xvil

XiX

Y L S O

—_—
| I e

13
13
14
16
18
21
23
24
27
27
28
28
29
29
29



2.9 Bimodal Person Verification
2.10  Joint Audio-Video Coding
2.11  Concluding Remarks

Chapter 3

Multimedia Processing in Communications
3.1 Introduction

3.2 Digital Media

3.3 Signal-Processing Elements

3.4  Challenges of Multimedia Information Processing

34.1
342
343
344

Pre and Postprocessing
Speech, Audio and Acoustic Processing for Multimedia
Video Signal Processing

Content-Based Image Retrieval
Texture-Based Methods
Shape-Based Methods
Color-Based Methods

3.5  Perceptual Coding of Digital Audio Signals

35.1
352

General Perceptual Audio-Coding Architecture

Review of Psychoacoustic Fundamentals
Absclute Threshold of Hearing
Critical Band Frequency Analysis
Simultaneous Masking and the Spread of Masking
Temporal Masking
PE

3.6 Transform Audio Coders

361
3.6.2
363
364
3.6.5
3.6.6
367
368
3.6.9
3.6.10

Optimum Coding in the Frequency Domain
Perceptual Transform Coder

Hybrid Coder

Transform Coding Using DFT Interblock Redundancy
ASPEC

Differential Perceptual Audio Coder

DFT Noise Substitution

DCT with Vector Quantization

MDCT

MDCT with VQ

3.7 Audio Subband Coders

3.7.1
3:7.2

Wavelet Decompositions
DWT-based Subband Coders

3.8 Speech Coder Attributes

Contents

30
31
32

35
37
37
40

- S S

48
48
49
49

51
51
53
53
54
55
56
57
58
59
60
61
62
62
63

65
65

66
67
69
69



Contents

39 (D Audio Coding for Multimedia Applications
3.10 Image Coding
3.11 Video Coding

3111
3.11.2
3.11.3

TC and Subband Coding (SBC)
Predictive Coding
Motion-Compensated Video Coding

3.12 Watermarking

3.121
3.122
3123

Watermarking Techniques
Main Features of Watermarking
Application Domains

3.13  Organization, Storage and Retrieval [ssues

3.13.1
3132

Streaming Issues for Speech and Audio
Streaming Issues for Video

3.14 Signal Processing for Networked Multimedia
3.15 NNs for Multimedia Processing

3.15.1
3.15.2
3.153
3154
3.15.5
3156

NNs for Optimal Visualization

Neural Technigues for Motion Estimation

NN Application to Face Detection and Recognition
Personal Authentication by Fusing Image and Speech
Subject-Based Retrieval for Image and Video Databases
Face-Based Video Indexing and Browsing

3.16 Multimedia Processors

3.16.1
3.16.2
3.16.3
3164

Image-Processing Hardware and Software
Multimedia Processors’ Classification
General Purpose Microprocessors
Microprocessors for Embedded Applications

3.17 Concluding Remarks

Chapter 4

Distributed Multimedia Systems
4.1 Introduction

4.2 Main Features of a DMS

4.3 Resource Management-of DMS

4.4 Networking

44.1

442

IP Networking
IP Multicast
Resource Reservation Protocol (RSVP)
RTP
Integrated Management Architecture for IP-Based Networks
Performance Management

71
71
74
74
75
76
78
80
81
83
85
85
87
88
89
90
91
9]
92
93
94
94
95
96
98

101

102

105
105
107
107
108
109
110
111
112
i12
114



vi

Fault Management

Configuration Management

Security Management

Accounting and Billing Management
443 ATM
444 Integration of IP and ATM
445 Real-Time Multimedia over ATM (RMOA)

4.5 Multimedia Operating Systems

CPU Manragement

Memory Management

IO Management

File System Management

4.6 Distributed Multimedia Servers
4.6.1 Multimedia Packing
4.7  Distributed Multimedia Applications

471 ITV
VoD

4.72 Telecooperation
Telecooperation Infrastructure
Telecooperative Applications
Telemedicine

473 Hypermedia Applications
Basic Features of a Hypermedia System
The Web

4.8 Concluding Remarks

Chapter 5
Multimedia Communication Standards
5.1 Introduction )
5.2 MPEG Approach to Multimedia Standardization
5.3 MPEG-1 (Coding of Moving
Pictures and Associated Audio)
5.3.1 The Basic MPEG-1 Interframe Coding Scheme
5.3.2 Conditional Replenishment
5.3.3  Specific Storage Media Functionalities
5.3.4 Rate Control
5.4 MPEG-2 (Generic Coding of
Moving Pictures and Associated Audio)
54.1 MPEG-2 Video
MPEG-2 Video—The Basics
MPEG-2 Video Syntax

Contenta

114
115
115
116

116
119
120

122
123
123
124
124

124
125
126

127
128

131
132
133
135

135
135
136
137

139
140
142

146
149
152
152
153

154
157

158
163



Contents

MPEG-2 Video Scalability
MPEG-2 Video: Profiles and Levels

542 MPEG-2 Audio
543 MPEG-2 Systems
544 MPEG-2 DSM-CC
5.5 MPEG-4—Coding of Audiovisual Objects

551

Overview of MPEG-4;
Motivations, Achievement, Process and Requirements

Media Objects

MPEG-4 Version 1

MPEG-4 Version 2

Extensions to MPEG-4 Beyond Version 2

Profiles in MPEG-4

Verification Testing: Checking MPEG's Performance
MPEG-4 Standardization Process

Requirements for MPEG-4

5.5.2 MPEG-4 Systems

MPEG-4 Systems Architecture

Elementary Stream Management (ESM)

Auxiliary Descriptors and Streams

Structuring Content by Grouping of Streams
Managing Content Complexity

Distributed Content-Handling Considerations

System Decoder Model (SDM) for ES Synchronization
MPEG-4 Systems BIFS

553 DMIF

DMIF Computational Model

554 MPEG-4 Video

Shape-Coding Tools for MPEG-4 Natural Video
Motion Estimation and Compensation
Texture-Coding Tools

Multifurcrional Coding

Sprite Coding

Scalability

Error Resilience

Relationship Between Natural and Synthetic Video Coding

Synthetic Images

Integration of Face Animation with Natural Video
FAPs

Face Model

Coding of FAPs

FIT

vil

163
166

167
171
175
176

178
180
182
183
188
189
192
193
194
195
196
199
201
203
203
204
204
205
210
213

214
216
217
218
220
221
221
223
223
225
226
227
232
233
235



vili

Integration of Face Animation and Text-to-Speech {TTS) Synthesis
BIFS for Facial Animation :

2D Mesh Coding

VO Tracking

2D-Mesh Object Encoder/Decoder

5.5.5 MPEG-4 Audio

MPEG-4 Natural Audio Coding

General Audio Coding (Advanced Audic Coding Based)
Twin VQ

Speech Coding in MPEG-4 Audio

Sealability in MPEG-4 Natural Audio

Synthetic Audio in MPEG-4

Audio BIFS

5.5.6  Profiles and Leveis in MPEG-4

Visual Object Types
Visual Profiles
Audio Object Types
Audio Profiles
Graphics

Svstems Profiles

5.6 MPEG-4 Visual Texture Coding (VTC)
and JPEG 2000 Image Compression Standards

5.6.1

JPEG 2000 Development Process

5.6.2  Overview of Still-Image Coding Standards

5.6.3

564
5.6.5
5.6.6

MPEG-4 VTC
JPEG
PNG

Significant Features of JPEG 2000

Region of Interest (RO!) Coding
Scalabiliry

Error Resilience

IPRs

Architecture of JPEG 2000
JPEG 2000 Bit Stream
Compression Efficiency Comparisons

Error Resilience

5.7 MPEG-7 Standardization Process
of Multimedia Content Description

57.1

Objective of the MPEG-7 Standard

5.7.2  Status of the MPEG-7 Standard

5.7.3

Major Functionalities in MPEG-7

MPEG-7 Svstems

235
236
237
238
239
243
244
244
248
248
252
252
255
256
256
259
260
261
261
261

262
263
267
267
267
268

268
268
268
269
269

269
275

277
281

. 282
282
285

286
286



5.74

MPEG-7 DDL

MPEG-7 Audio

MPEG-7 Visual

MPEG-7 MMDSs

MPEG-7 Reference Software (XM)
MPEG-7 Conformance

Applications Enabled by MPEG-7

5.8 MPEG-21 Multimedia Framework

5.8.1
5.8.2

5.8.3

Audiovisual Content Representation Issues
Description of a Multimedia Framework Architecture
MPEG-2] Digital Item Declaration
Content Representation
Digital Item Identification and Description
Content Management and Usage
Intellectual Property Management and Protection
Terminals and Networks
Event Reporting
Requirements for Digital Item Declaration

5.9 ITU-T Standardization of
Audiovisual Communication Systems

5.9.1
592

593

594

59.5

ITU-T Standardization Process

Audiovisual Systems

(H.310, H.320, H.321, H.322, H.323, and H.324)
H.320 Srandard
Standards for Audiovisual Services Across ATM H.310 and H.321
Standard H.322—Guaranteed QoS LAN Systems
ITU-T H.323 Standard
H.324 Standand

Video-Coding Standards (H.261, H.263 and H.26L)
H.261 Standard
H.263 Standard
H.263+ (H.263 Version 2) Standard
H.263++ Standard Development
H.26L Swandard

ITU-T Speech-Coding Standards
Bit Rate
Delay
Complexity
Quality

Multimedia Multiplex and Synchronization Standards
ITU-T Recommendation H.22}
ITU-T Recommendation H.223

289
289
290
297
299
299
300
301
303
304
304
305
305
305
305
306
306
306

308
308

310
312
312
315
317
319
3t9
319
323
327
332
333
336
338
338
339
339
340
341
341



ITU-T Recommendation H.225
Common Control Protocol H.245
5.10 IETF and Internet Standards

5.10.1 IETF Standardization Process
5.10.2  Internet Network Architecture
5.10.3 Internet Protocols

Classical IP Stack

IP Version 6

Priority Field

Flow Label

IPv6 Addresses

Hop-by-Hop Options Header

Fragment Header

Routing Header

IPv6 Security
5.10.4 Real-Time Multimedia Transmission Across the Internet

Signaling

Session Control

Transport

Network Infrastructure

Multimedia Data for Network Use
5.10.5 MPEG-4 Video Transport Across the Internet

Use of RTP

System Architecture

MPEG-4 Server

MPEG-4 Client

511 Concluding Remarks

Chapter 6
Multimedia Communications Across Networks
6.1 Packet Audio/Video in the Network Environment
6.1.1 Packet Voice
6.1.2 Integrated Packet Networks
6.1.3 Packet Video
6.2  Video Transport Across Generic Networks
6.2.1 [Layered Video Coding

Layered Compression
Layered Transmission

6.2.2 Error-Resilient Video Coding Techniques
Error-Resilient Encoding
Decoder Error Concealment
Error-Resilient Entropy Code

Contents

341
343

344
344
347

348
350
351
352
353
353
358
356
356
357
359
360
360
3614
363
364
365
365
366
368
369

370

373
373
374
mn
380
382

386
386
388
388
390
392
393



Contents

Scalable Rate Control
Rate Control Techniques )
Theoretical Foundation of the SRC
Streaming Video Across the Internet
Videar Compression
Requirements Imposed by Streaming Applications
Application Layer QoS Control
Continuous Media Distribution Services
Streaming Servers
Vedia Synchronization
FPrevocols for Streaming Video

6.3 Muitimedia Transport Across ATM Networks

6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.3.7

Multiplexing in ATM Networks
Video Delay in ATM Networks
Errors and Losses in ATM
MPEG Video Error Concealment
Loss Concealment

Video Across WATM Networks
Heterogeneous Networking

6.4  Multimedia Across IP Networks

6.4.1
6.4.2

6.4.3
6.4.4

Video Transmission Across [P Networks

Traffic Specification for
MPEG Video Transmissicn on the Intemet

Bandwidth Allocation Mechanism

Fine-Grained Scalable
Video Coding for Multimedia Across [P

6.5 Multimedia Across DSLs

6.5.1
65.2
6.5.3

VoDSL Architecture
Delivering Voice Services Across DSL
Multimedia Across ADSL

Serial Transmission: TDM

Paralle!l Transmission Frequency Division Multiplexing

6.6 Internet Access Networks

6.6.1
6.6.2
6.6.3

DSL Networks
Cable Access Networks
Fixed Wireless Routed for Internet Access

6.7 Multimedia Across Wireless

6.7.1

Wireless Broadband

Communication System (WBCS) for Multimedia
6.7.2 Audiovisual Solutions for Wireless Communications

xi

394
396
397
400
401
403
404
407
409
409
410

411
412
413
417
420
420
421
422
424
424

426
427

428
432
433
438

439
439
441

441
443
445
447
449

451
453



6.7.3 Mobile Networks 458
Speech Transmission in GSM 459
Video Across GSM 460
Mobile ATM 462
Mobile IP 462
Wireless Multimedia Delivery 467
SIP in Mobile Environment 469
Multicast Routing in Cellular Networks ) 470
Broadband Wireless Mobile 471
6.7.4 Broadcasting Networks 473
Digital Video Broadcasting (DVB) 477
Data Transmission Using MPEG-2 and DVB - 478
MPEG Program Stream 480
MPEG Transport Stream 481
Broadband Multimedia Satellite Systems 484
Multimedia Home Platform 486
Multimedia Car Platform ‘ 487
6.8 Digital Television Infrastructure
for Interactive Multimedia Services 488
Interactive Broadcast Data (IDB) Services 490
Data Carousel Concept 492
6.9 Concluding Remarks 493
References . 497
Index 537

About the Authors 545



PREFACE

he past years have seen an explosion in the use of digital media. Industry is making signifi-
T cant investments to deliver digital audio, image and video information to consumers and
customers. A new infrastructure of digital audio, image and video recorders and players; online
services and electronic commerce is rapidly being deployed. At the same time, major corpora-
tions are converting their audio, image and video archives to an electronic ferm. Digital media
offer several distinct advantages over analog media. The quality of digital audio, image and video
signals is higher than that of their analog counterparts. Editing is easy because one can access the
exact discrete locations that need to be changed. Copying is simple with no loss of fidelity. A copy
of digital media is identical to the original. Digital audio, image and video are easily transmitted
across networked information systems. These advantages have opened up many new possibilities.

Multimedia consists of Multimedia data + Set of interactions. Multi-
media data is informally considered as the collection of three Ms: multisource, multitype and
multiformat data. The interactions among the multimedia components consist of complex rela-
tionships without which multimedia would be a simple set of visual, audio and other data.

Multimedia and multimedia communication can be globally viewed as a hierarchical sys-
tem. The multimedia software and applications provide a direct interactive environment for
users. When a computer requires information from remote computers or servers, multimedia
information must travel through computer networks. Because the amount of information
involved in the transmission of video and audio can be substantial, the multimedia information
must be compressed before it can be sent through the network in order to reduce the communi-
cation delay. Constraints, such as limited delay and jitter, are used to ensure a reasonable video
and audio effect at the receiving end. Therefore, communication networks are undergoing con-
stant improvements in order to provide for multimedia communication capabilities. LANs are
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used to connect local computers and other equipmém, and Wide Area Networks (WANs) and the
Internet connect the LANS together. Better standards are constantly being developed, in order to
provide a global information superhighway across which multimedia information will travel.

Organization of the Book

The book is organized into six chapters:

Chapter 1 describes the concept of multimedia communication modeling. It presents a
brief description of elements for multimedia systems. After that, we discuss user and network
requirements together with the packet transfer concept. An overview of multimedia terminals is
also given.

Chapter 2 explains that multimedia communication is more than simply putting together
text, audio, images and video. It reviews a recent trend in multimedia research to exploit the
audio-visual interaction and to build the link between audio and video processing. The emphasts
is on lip reading, synchronization and tracing audio-to-visual mapping as well as the bimodal
person verification.

Chapter 3 is devoted to multimedia processing in communication. We present and analyze
digital media and signal processing elements. Next, we describe a general framework for image
copyright protection through digital watermarking. We then review the key attributes of neural
processing essential to intelligent multimedia processing. Finally, this chapter concludes with
recent large-scale-integration programrmable processors designed for multimedia processing
such as real-time compression and decompression of audio and video as well as the next genera-
tion of computer graphics.

Chapter 4 deals with the issues concerning distributed multimedia systems. We give an
overview: main features, resource management, networking and multimedia operating systems.
Next, we identify the applications like interactive television, telecooperation and hypermedia,
and we survey the important enabling technologies.

Chapter 5 focuses on multimedia communication standards. We discuss Moving Pictures
Experts Group (MPEG)-1, MPEG-2, MPEG-4, MPEG-4 Visual Texture Coding (VTC), Joint
Photographic Experts Group (JPEG)-2000, MPEG-7, MPEG-21, International Telecommunica-
tions Union-Telecommunication Sector (ITU-T) and Internet standards. We discuss the ITU-T
standardization process in multimedia communications from the video and speech coding, as
well as from multimedia, multiplex and synchronization points of view (H.320, H.321, H.322,
H.323, H.262, H.263, H.26L, H.221, H.222, H.223 and H.225).

) Chapter 6 concentrates on multimedia communication across networks. After an introduc-
" tion about packet- audio-video in the network environment, we discuss the concept of video
transport across generic networks. Multimedia transport over ATM networks is described, too.
We then move to multimedia across IP networks, including video transmission, traffic specifica-
tion for MPEG video transmission on the Internet and bandwidth allocation mechanism. We
present and illustrate the concepts of Internet access networks, In addition, we discuss special
issues relating to multimedia across wireless networks such as wireless broadband commaunica-
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tion for multimedia audiovisual solutions, mobile and broadcasting networks and digital TV
infrastructure for interactive multimedia services.

Appendix/Web Site

Appendix A contains useful information available on the Internet: standardization organizations,
associations, alliances, fora and consortia; documents, software and hardware reference, and a
products and services list. No software is provided. The appendix can be downloaded at the fol-
lowing Web site: www.phptr.com/rao.

References

The references are grouped according to the various chapters. Special efforts have been taken to
make this list as up to date and exhaustive as possible.
A number of forces are driving communications, such as the following:

« The evolution of communications and data networks in today’s modern Plain Old Tele-
phone Service (POTS) network and packet (including the Internet) networks, with major
forces driving these networks into an integrated structure

« The increasing availability of almost unlimited bandwidth demand in the office, the home
and eventually on the road, based on high-speed data modems, cable modems, hybrid
fiber-mix systems, and, recently, a number of fixed wireless access systems

« The availability of ubiquitous access to the network through Local Area Networks
(L.ANs), wireline and wireless networks providing the promise of anywhere, anytime
access

» The ever-increasing amount of memory and computation that can be brought to bear on
virtually any communications or computing system h

« The terminals, including sophisticated screen phones; digital telephones; multimedia per-
sonal computers (PCs) that handie a wide range of text, image, audio and video signals;
network computers and other low-cost Internet-access terminals and Personal Digital
Assistants (PDAs) of all types that can access and interact with the network using wired
and wireless connections

» The digitalization of virtually all devices, including cameras, video capture devices, video
playback devices, handwriting terminals, sound capture devices and so forth

Multimedia Communication Systems provides a comprehensive coverage of various sur-
veys of the current issues relating to multimedia communications. This book addresses the fun-
damentals of the major topics of the multimedia communication systems: audio-visual
integration, multimedia processing in communications, distributed multimedia systems, multi-
media communication standards and multimedia communications across networks.

We have focused our attention on these topics with the hope that the level of discussion
provided will enable an engineer or a scientist to design multimedia communication systems or
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to conduct research on advanced and newly emerging topics. The objective of this book is not
only to familiarize the reader with multimedia communication systems, but also to provide the
underlying theory, concepts and principles related to these disciplines, including the power and
the practical utility of the topics.

A major challenge during the preparation of this book was the rapid pace of development,
both in software and hardware related to multimedia communication systems. We have tried to
keep pace by including many of the latest developments. In this way, it is hoped that the book is
timely and appeals to a wide audience in the engineering, scientific and technical communities.
In addition, we have included more than 270 figures and more than 800 references. Although
this book is primarily for graduate students, it can be also very useful for academia, researchers,
scientists and engineers dealing with multimedia communication systems.
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HTTP........ Hypertext Transport Protocol

HVS.. ...Human Visual System

HVXC .........Harmonic Vector Excitation Codin,

IAB. ...Intemnet Architecture Board

IAD.............Integrated Access Device

JIANA ..........Internet Assigned Number Authority

ICMP........... Internet Control Message Protocol

ICT. ...Jrreversible Component
Transformation

IDB....ccconee [nteractive Data Broadcast

IDCT ........... Inverse DCT

IEC ..o International Electrotechnical
Commission

[EEE............ Institute of Electrical and Electronics
Engineers

IESG.. ...Internet Engineering Steering Group

IETF........... Internet Engineering Task Force

ILP............ Integrated Level Processing

IMP.............. Intelligent Multimedia Processing

IMT ... Internationat Mobile
Telecommunication

IN...............Intelligent Network

/O ... -..Input/Qutput

IP .................Intermet Protocol

IPA . ...International Phonetic Alphabet

IP-H ...IP-based header plus Extensions

headers
Intellectual Property Identification

Intellectual Property Management
and Protection

Integrated Packet Network

Impulse Pay-Per-View
....Intellecual Property Rights
Internet Radio Operating System
...Independent Segment Decoding
Integrated Services Digital Network
Intersymbol Interference
...Industrial, Scientific, Medical
International Organization for

150C ...........
ISP ...
ISP POP ...

LSP..........
LTP..........

List of Acronyms

Standardization
Internet Society
Internet Service Provider

Internet Service Provider’s Point of
Presence

IETF Integrated Services WG

International Telecommunications
Union

ITU-Telecommunication sector
Interactive Television
Interactive Video Broadcast
Intra VOP

... Isolated Zero Tree
....Just Noticeable Distortion
... Joint Photographic Experts Group

Joint Source Channel Coding
Joint ISO/IEC Technical Committee
Kaiser-Bessel Derived

Karhunen-Loeve Transform

... Local Area Network

Low Complexity

... Low Delay CELP

... Low Frequency Enhancement

Low Level

... Logical Link Control
.. Local Multipoint Distribution Service

Least Mean Square

... Low Noise Block

Low Overhead Audio Stream

... Level of Detail
... Lapped Orthogonal Transform
... Linear Prediction Analysis by

Synthesis
Linear Prediction

... Lowpass

Linear Predictive Coding
Line Spectral Pair
Loag-Term Prediction



List of Acronyms

LZW ............ Lempel-Ziv-Welch

MA ............Multiple Access
MAC........ Media Access Control
MAD ........... Mean Absolute Difference
MAN ... Metropolitan Area Network
MB. -.....Macroblock

Mobile Broadband System

Motion Compensation

Multimedia Car Platform

Multipoint Centrol Unit
...Multidimensional

Multiple Description Coding
Modified Discrete Cosine Transform
Multipoint Distribution Service
Multimedia Description Schemes
Motion Estimation

Multimedia Environment for
Mobiles

ME-TDMA . Multifrequency Time Division
Multiple Access

MH ............. Multihypothesis

MHBP......... Multihypothesis Block Pattern

MHP........... Multimedia Home Platform

MIDL............ Musical Instrument Digital Interface

MIME....... Multipurpose Internet Mail
Extension

MIPS ... Millions of Instructions per Second

M-IPEG...... Motion-JPEG

ML...es Main Level

MLP........... Multilayer Perceptron

MM....cceene Multimedia

MMDS......... Multichannel MDS

MMDS.........Multimedia Description Scheme

MMSP .........Multimedia Signal Processing

MMX........... Multimedia kxtension

MOP............ Mesh Object Plane

MOPS.......... Mega Operations Per Second

MOS............Mean Opinion Scor

xxiil

MOT.......... Multimedia Object Transfer
MOTIVATE . Mobile Television and Innovative
Receivers

... Main Profile

... Multipulse Excitation or Multi-
Protocol Encapsulation

... Moving Pictures Experts Group
MPEG-Java

... Multiprotocol Label Switching
... Multiprogram TS

... Multimedia Processor Unit

... Multiple Quantization
Magnetic Resonance Imaging
... Mixed Raster Content

Most Significant Bit

... Mean Square Error

Mobile Support Station
Multistage Tree-Structured Vector
Quantization
MTU........... Maximum Transmission Unit
MV..n, Motion Vector
MVPD ........ Multichannel Video Program
Distribution
NADIB........ Narrow Band Audio Digital
Broadcasting
NAPT.......... Network Address and Port
Translation

... Network Address Translation
... Nonbackward Compatible
Noiseless Coding

.- Next Generation Network
Narrow-band ISDN

Nonlinear Interpolative Vector
Quantization

NM....ccoceni Nuclear Medicine
... Noise-to-Mask Ratio
Neural Network
NNTP.......... Network News Transfer Protocol
NTI ..o Null Timing Information
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NTP............ Network Time Protocol
NVoD..........Near Video on Demand

OBMC.........Overlapped Block Motion
Compensation

OCFD.......... Optimum Coding in the Frequency
Domain

...Object Content Information
...Object Clock Reference
...Object Descriptor

...Operating System

Open System Interconnection
Open Shortest Path First

Pixel Aspect Ratio

Personal Computer
...Principal Component Analysis
Picture Clock Frequency
Pulse Code Modulation
Program Clock Reference
Personal Communication System
...Processor Compiexity Units
Personal Digital Assistant
Personal Digital Cellular
Probability Density Function
Packet Division Multiple
Protocol Data Unit

Perceptual Entropy

Packetized Elementary Stream

Progressive FGS

...Packet Identifier

.............. Phase-Locked Loop

............. Portable Network Graphics

............. Perceptual Noise Substitution
........... Projection onto Convex Sets

............. Point of Presence

...Plain Old Telephone Service

............. Proposed Package Description
PPP.............Point-to-point Protocol

List of Acronyms

PSTN........... Public Switched Telephone Network
PVC.............Permanent Virtual Connection
P-VOP......... Predicted-VOP

PVR ............ Packet Voice Receiver

PVT............. Packet Voice Transmitter

PW .............. Perceptual Weighted

Q... Quantization

Quarter CIF

... Quadrature Mirror Filter

... Quality of Service

... Quantization Parameter

... Quadrature Phase-Shift Keying
Red

...Random Access Memory

... Registration, Admission, and Status

... Rate-Compatible Punctured
Convolution

Return Channel Satellite Terminal

... Reversible Component

Transformation
RCU............ RAM Complexity Units
R-D ............ Rate-Distortion
R&D........... Research and Development
RFC.............Request for Comments
RGB........... Red, Green and Blue
RIP............. Routing Information Protocol
RISC .......... Reduced Instruction Set Computer
RL............... Run-Length

RMOA ... Real-Time Multimedia over ATM
RMSE ........Root MSE

ROI ............. Region of Interest

ROM .......... Read-Only Memory

... Regular Pulse Excitation

Return Path Muitiplexer

... Read-Solomon

Resource Reservation Protocol
Real Time Control Protocol
-..Run Time Engine

Recommended Technical Framework



List of Acronyms

Document
Real Time Interface
...Real-Time Transport Protocol
...Real-Time Streaming Protocol

...Round-Trip Time

..Reversible Variable Length Coding

SA Structured Audio

SA-DCT ......Shape Adaptive - DCT

SAM ... Split-and-Merge

.SAOL .......... Structured Audio Orchestra
Language

Session Announcement Protocol

..Segmentation and Reassembly

Switched-Batch Bernoulli Process

SBC ... Subband coding

SCN....coee, Switched Circuit Network

SDC...ee Single Description Ceding

SDH.......... Synchronous Digital Hierarchy

SDL ... Specification and Description
Language

SDM ............ System Decoder Model

SDP ... Session Description Protocol

SDRAM.......Synchronous Dynamic Random
Access Memory

SDTV .......... Standard Definition Television
SER ... Symbol Error Rate
SEM............Spectrad Flatness Measure
SGos Study Groups
SH................Supervisor Host

SHDSL ........ Single Pair High-Speed DSL
S Service Information

Source Input Format
Single Instruction Multiple Data
Session Initiation Protocol

Satellite interactive Terminal

Synchronization Layer

SLI...............Spoken Language Interfuce
SMo Simulation Model
SMG ... Statistical Multiplexing Gain

xXxv

SMIL ... Synchronized Multimedia
Integration Language
SMM ... Streaming Multimedia

SMPTE ....... Society of Motion Picture and
Television Engineers

SMR............ Signal-to-Mask Ratio

SMTP.......... Simpte Mail Transfer Protocol

SNHC ......... Synthetic and Natural Hybrid
Coding

SNMP......... Simple Network Management
Protocol

SNR ..o Signal-to-Noise Ratio

SONET ... Synchronous Optical Network

SPo Signal Processing

SPo Simple Profile

SPIE............ Society of Photo-optical and

[nstrumentation Engineers
Set Partitioning in Hierarchical Trees
Sound Pressure Level
SL-Packetized Streams
Single Program TS
Scalar Quantization
Scalable Rate Control
Session and Resource Manager
Scalable Sampling Rate
Synchronization Source RC
Set-Top Box
Synchronous Transfer Mode

... Subscriber Terminal Unit

... Switched Virtual Connection

(Circuit)

SZ . Step Size

Tabs .......... Absolute threshold

TAM ... Technical Issues Associated with
MHP

TCrio Technical Committee, or Transform
Coding

Transmission Control Protocol
TCQ........... Trellis Coded Quantization
D Tree-Depth
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TDM........... Time Division Multiplexing
TDMA ......... Time Division Multiple Access
TDNN......... Time-delayed Neural Network

TMT ..o True Motion Technique
TNS e Temporal Noise Shaping
ToR....coccin. Terms of Reference

Technical Report
Transport Stream
Transport Stream Packet
Text-to-Speech
....Text-to-Speech Interface

Transform Domain-Weighted
Interleave VQQ

UBR............Unspecified Bit Rate

UDP.............User Datagram Protocol

UEP .............Unequal Error Protection

UMTS.......... Universal Mobile
Telecommunication System

UNIIL............ Unlicensed National Information
Infrastructure

UPG............. Usage Parameter Control

URL............. Uniform Resource Locator

US.............. Ultrasound, or United States

UTTCQ....... Uniform Threshold TCQ

VAD ..o Voice Activity Detector

VB .. Video Buffer

VBR............. Variable Bit Rate

VC o Virtual Connection, Virtual Circuit

VCC...cos Virtual Circuit Connection

VCIP.......c... Visual Communicaticn and Image
Processing

............. Video Cassette Recorder
............ Vowel-Consonant-Vowel
............. Video Home System

.......... Very Low Bit Rate
............. Variable Length Coding
.... Variable Length Decoder
............ Very Large-Scale Integration

List of Acronyms

Verification Modes
... Video Object

... Voice over ATM
Video on demand

... Voice over DSL

... Voice over IP
Video Object Layer
Video Object Plane
Voice Over Packetts
Virtual Path

Virtual Path Identifier/Virtual
Connection Identifier

VPN ... Virtual Private Network
VQooi Vector Quantization
VRML......... Virtual Reality Modeling Language

VS Video Session

VS Visual Object Sequence

VSB............. Vestigial Side Band

VTC ... Visual Texture Coding

WiIC........ World Wide Web Consortium

... Wide Area Network

WATM.._.... Wireless ATM

WBCS....... Wireless Broadband Communication
System

WD Working Draft

WG Working Group

WLAN ........ Wireless LAN

WMFTWG.... Wireless Multimedia Forum Technical
Working Group

... Wavelet'Trellis Coded Quantization
World Wide Web

Extensible 3D

... eXperimental Model

... Extensible Markup Language
Extensible MPEG-4 Textual Format
... Luminance Bandwidth-Chrominace

... Zero Tree Root



