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Synchronization
Multiplexing
Buffer Control
Delay Control
Scalability

Scene Composition
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Decoder Model

m STD Model (System Target Decoder)
— Decompose of Elementary Stream (coded data)

— Inform bitrate, decoding and presentation time
stamp to each decoder
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KB VOVIDERTE

— Video, Audio DlADYAYIELEIT, BFREEZERTE

— STC (System Time Clock) # Clock Reference T—4#%FHL\T
PLL (Phase-Locked Loop) [Z&Y4HIE

PTS (Presentation Time Stamp)
— RR/IBEZFAZIVTERIT—H
— STC IZKYERES

DTS (Decoding Time Stamp)
— BB TERTT—A
— STC IZ&VYERE




Synchronization

Common Clock
— Based on video and audio clock, define tolerance

— Correct STC (System Time Clock) by PLL (Phase-Locked
Loop) using clock reference data

PTS (Presentation Time Stamp)
— Data indicating presentation/replay timing
— Drive by STC

DTS (Decoding Time Stamp)
— Data indicating decoding timing
— Drive by STC




RIHEA(2)

bd v 9

SCR (System Clock Reference... in Program Stream),
PCR (Program Clock Reference... in Transport Stream)

— System clock frequency ZEIET 51=HIZALS

SCR or PCR
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Subtractor LPF & Gain Controlled >
Ocsillator

System
Clock
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Counter




SCR (System Clock Reference... in Program Stream),
PCR (Program Clock Reference... in Transport Stream)

— For correction of System clock frequency

SCR or PCR
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Counter
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B Transport Stream TIX#EH D Elementary Stream %{ni%
I HIGEENHY. SystemEARTIZ%L, Program Z&IZ Clock
Reference #5 255680 %H 5. “System Clock

Reference” Tld7i< “Program Clock Reference” Z{#H9
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Synchronization(3)

For transport stream, multiple elementary streams
may be transmitted. In this case, it is required to
provide clock reference to each program, not to entire
system. Thus, “Program Clock Reference” is used
Instead of “System Clock Reference.”
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B Packet
— Video Packet, Audio PacketZi&
— BEHEOEYrL—b, AR)—LID, RRZAZIVT  EBR2(ZY
J%&HD

B Pack

— #EHO Video, Audio NEZEILESNT-IREETO R KRE vkL
—bh&xiEE
— Video Bitstream #{. Audio Bitstream #%GEEIETE
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B Packet
— Video Packet, Audio Packet

— Specific bitrate, stream ID, presentation time
stamp, decoding time stamp

B Pack

— Specify the maximum bitrate for multiplexed video
and audio

— Specify the number of video and audio bitstream

Packet Packet Packet
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Pack Start Code

B Pack Layer Structure

System
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Reference

System
Header

Packet
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B Packet Layer Structure
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PSETS

PS (Program Stream)

— BBEAT«T7HA® Audio/Visual ZEILAN)—L

— BED (Packetized Elementary Stream)
M54 % Pack [ Pack Header Z {0

B >4 XD PES Packet #L1# ° .

TS (Transport Stream) _—
BIE. BEAT+7A®D Audio/Visual ZEELRAN)—L
Header & Payload mM 5734 (188byte)
Payload (& PES Packet Z##nEILf-£®D ~
&2 IE E




PS and TS

®m PS (Program Stream)
Audio/Visual multiplexed stream for storage media

Pack, which consists of multiple (Packetized
Elementary Stream), added by Pack Header

Process different size of PES Packet
<

B TS (Transport Stream) D

Audio/Visual multiplexed stream for communication and
broadcasting

TS consists of Header and Payload (188byte)
Payload is a segment of PES Packet
Low delay

-~
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B Stream structure
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PSETS (3)
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Coded Video
Data

PES
Packetization

Packetization
188 bytes/TS packet

Timing
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m VBV (Video Buffer Verifier)
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Decoder
Buffer

Capacit
P 4 :,Picture Header

Bmax | Pic#4

Decoder Buffer
Overflow

Encoder Buffer
Underflow

I » Time




m VBV (Video Buffer Verifier)
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B VBV at low delay mode
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DVD Region Code

1. U.S., Canada, U.S. Territories

2. Japan, Europe, South Africa, and Middle East (including
Egypt)

3. Southeast Asia and East Asia (including Hong Kong)

4. Australia, New Zealand, Pacific Islands, Central America,

Mexico, South America, and the Caribbean

. Eastern Europe (Former Soviet Union), Indian
subcontinent, Africa, North Korea, and Mongolia

. China

. Reserved

. Special international venues (airplanes, cruise ships, etc.)
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B DVD Copy Protection
— Analog CPS (Macrovision)
 Modulated color burst, AGCOLANIJLEFZFFISHEC
T

— CGMS
- “serial” copy generation management system

e Line 21T —4%1EHAH
(Content Scrambling System)
e data encryption and authentication scheme
e deCSSIZXLTHRES (LinuxiZkbPlayback[E )
— Digital Copy Protection System (DCPS)
« DTCP, 5C, XCA ... : flag and key system




B DVD Copy Protection

— Analog CPS (Macrovision)
e Modulated color burst, cause AGC level change

— CGMS
= “serial” copy generation management system

e date insertion to “Line 21~

(Content Scrambling System)
e data encryption and authentication scheme
e |aw suit to deCSS (playback issue at Linux)
— Digital Copy Protection System (DCPS)
« DTCP, 5C, XCA ... : flag and key system




B Synchronized Multimedia Integration Language
B World Wide Web Consortium (W3C) T&hg
— SMIL 1.0

W3C Recommendation 15-June-1998
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B Synchronized Multimedia Integration Language

B World Wide Web Consortium (W3C) recommendation
— SMIL 1.0

W3C Recommendation 15-June-1998

Construct multimedia presentation combined
with audio, video, text, and graphics

Exact synchronization mechanism when and
where images can be displayed on the monitor

Simplify the creation, layout and display of web-
based multimedia presentation

Simple and powerful markup language




B SMIL 2.0 (LLHIDSMIL Boston)
— Working Draft 01-March-2001
— HhakBERE
e TV BELEDIRE
e XMLIZ&AHTZA—2 3> DIERtRE

e JLEUT—LavDFES—avIixtd B R—rDME
i
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B SMIL 2.0 (former SMIL Boston)
— Working Draft 01-March-2001
— Enhanced Function
e Unification with TV broadcasting
e Creation of animation by XML

e Increased support for navigation at presentation

Unify multimedia object to digital television
broadcasting




B SNt

— Canon, Compaq, CSELT, CWI/Oratrix, France
Telecom, Gateway, GLOCOM, INRIA, Intel,
Macromedia, Microsoft, NIST, Panasonic, Philips,
RealNetworks




B Members

— Canon, Compaq, CSELT, CWI/Oratrix, France
Telecom, Gateway, GLOCOM, INRIA, Intel,
Macromedia, Microsoft, NIST, Panasonic, Philips,
RealNetworks




SMILTLULCS

SMIL 1.0/t#k

SMIL 2.0/t#k

ZDNet Japan, PC-magazine




Let’s use SMIL

SMIL 1.0 Specification

SMIL 2.0 Specification

ZDNet Japan, PC-magazine
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Synchronization
Multiplexing
Buffer Control
Delay Control
Scalability

Scene Composition
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Scalable Video Coding
Technology

Layering coding data
Several Videos having different nature can be played
back by combining some of layered coding data

— different picture quality
— different picture size
— different frame rate

Can correspond to bandwidth fluctuation in network
flexibly
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Scalable Video Coding
Technology(2)

B Layered coding data

High quality

coding I
data #4 Medium quality

coding
data #3

Low quality

coding

data #2 \Q‘
.,

coding 2% Small size picture
data #1
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Scalable Video Coding
Technology(3)

B |In case of video distribution for connected networks
with different rates

. High quality
Scalable

coding data ) _ _
Medium quality

/ Low quality

[]

Low quality

O Relay server
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Simulcast vs. Embedded

T7MILISEHED R AR — L T7AILIZ1DDRRM)—Ls

f I
[ 10kbps — T & -
/ f g, \ encode
—— g <

encode /|l 20kbps

giill 40kbps —— g

" ([T 60kbps > g “

\ . 1 o0kops— P

£ 5H230kbps £ 51100kbps
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Multiple different streams

Y~

encode

[ 10kbps
/

4 Il 20kbps

giill 40kbps

\- 60kbps —

I 10016

— &
. &

Total: 230kbps

Data file Is one stream

I

/
/

Total: 100kbps
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audiovisual objects

hierarchically multiplexed
downstream control / data

hierarchically multiplexed
upstream control / data
- &

3D objects
. scene
/coordinate | .
‘ system |.

user events””

-1

video
compositor

projection
plane

©)

hypothetical viewer

display

speaker

user inpu
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audiovisual objects

hierarchically multiplexed
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AT LaAvHR—Rk

Systems Decoder Model

Sync Layer (Synchronization)
FlexMux/TransMux (Multiplexing)
Scene Description (BIFS), Animation
Object Descriptors

IPMP/OCI
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Systems Decoder Model

Sync Layer (Synchronization)
FlexMux/TransMux (Multiplexing)
Scene Description (BIFS), Animation
Object Descriptors

IPMP/OCI
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STD Model

DMIF Appli- Decoding | Decoder  —> Composition
cation Interface Buffer DB, 1 Memory CB1

Decoding »| Composition
Buffer DB, Memory CB,

Decoding Compositor
Buffer DB,

\ Decoding Decoder »| Composition

(encapsulates BUffer DBn |\/|em0ry CBn

Demultiplexer)

Elementary Stream Interface
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DMIF Appli-

cation Interface

(encapsulates

Demultiplexer)

Decoding
Buffer DB,

Decoder .

Composition
Memory CB

Decoding
Buffer DB,

Decoding
Buffer DB,

Decoder ,

»| Composition

Memory CB,

N

Decoding
Buffer DB,
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Decoder )

,| Composition

Memory CB,
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Time Bases

— System Time Base (implementation-dependent)
— ObDbject Time Base - Object Clock Reference (OCR)
Timestamps

— DTS/CTS

— Rate-based

— None

Traditional Buffer Management
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Synchronization

Time Bases

— System Time Base (implementation-dependent)
— ObDbject Time Base - Object Clock Reference (OCR)
Timestamps

— DTS/CTS

— Rate-based
— None
Traditional Buffer Management
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B BIFS (Binary Format for Scene)

person 2D back- furniture Audiovisual
ground presentation

--------
~~~~~~~~
~~~~~~~~
~~~~~~~~
......
..... \ “te., teu, e,
--------
........
........
--------
--------
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Scene Description

B BIFS (Binary Format for Scene)

person 2D back- furniture Audiovisual
ground presentation

--------
~~~~~~~~
~~~~~~~~
~~~~~~~~
......
..... \ “te., teu, e,
--------
........
........
--------
--------
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Display and
User
Interaction

-
. e
Interactive Audiovisual
. ~“Scene
-

Upstream Compression
Information Layer

Description AV Object
Information data

Elementary Stream Interface

DMIF Application I nterface

Delivery
Layer

ission/Storage Medium

—_
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. e
Interactive Audiovisual
. ~“Scene
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Description
Information

—_
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initial
ObjectDescriptor

ES_Descriptor

ES_Descriptor

Source

' VObjectDescriptorUpdate

Object

( Object 1
Descnptor Descrlptor

Texture

ObjectDescriptorlD

ObjectDescriptor

ES_Descriptor

J
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