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Technology for System

Synchronization
Multiplexing

Buffer Control
Delay Control
Scalability

Scene Composition

TA—FETI

m  STD E7/L (System Target Decoder)
— ¥ D Elementary Stream (F5LT—%) OHE
- ZTREROT—EOEYRL—t BEFIIVY | RRFAIY
JEEBDOTI—HIEZD
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Decoder Model

B STD Model (System Target Decoder)
— Decompose of Elementary Stream (coded data)
— Inform bitrate, decoding and presentation time
stamp to each decoder
V(K)
toy(k)
©
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n HEIOVIDE
— Video, Audio DA NDIOvIELEIC, HERHEERE
— STC (System Time Clock) # Clock Reference T—4%RU\T
PLL (Phase-Locked Loop) [Z&YHIE

B PTS (Presentation Time Stamp)
- RR/BEIIIVIERTT—H
— STC IT&YERS)

® DTS (Decoding Time Stamp)
- EEASVTERT T4
— STC ITkYERE)

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

B PTS (Presentation Time Stamp)

— Data indicating presentation/replay timing
— Drive by STC

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

RH(2)

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

— System clock frequency #EIEY 51=HIZALVS

SCR or PCR

27MHz
— Voltage-
Subtractor LPF & Gain Controlled —
Ocsillator
System

Clock
load Frequency

System Time Clock

I Counter

Synchronization(2)

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

— For correction of System clock frequency

SCR or PCR

27MHz
— Voltage-
Subtractor LPF & Gain Controlled —
Ocsillator
System

Clock
load Frequency

System Time Clock

I Counter

RHA(3)

m  Transport Stream TIXEHHD Elementary Stream Z{zi#
FTREELHY. System2 A TIE%AL, Program Z &I Clock
Reference #5 % %58 h% 518, “System Clock
Reference” Tl&#%< “Program Clock Reference” Z{EfR 9
%

Synchronization(3)

B 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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Synchronization (4)

ZE1k Multiplexing

m  Packet
— Video Packet, Audio PacketZi&
— BEHOEYRL—F RAM)—LID, RRAA(IVY  EBER13Y

m  Packet
— Video Packet, Audio Packet

— Specific bitrate, stream ID, presentation time
JEHD stamp, decoding time stamp
m Pack ®  Pack
— ¥ Video, Audio HNEELSh-KETORRE VL — Specify the maximum bitrate for multiplexed video
—hEIEE and audio

— Video Bitstream #{. Audio Bitstream $/GEZEEE — Specify the number of video and audio bitstream

Pack Packet Packet

Packet

Pack Packet

Packet Packet

Z2E1k(2) Multiplexing(2)

m  System Layer O

m  System Layer Structure
e [ e e

m  Pack Layer OH&RL m  Pack Layer Structure

Za“kl g?:c‘z"‘ System Packet Packet Packet :‘;l g?:c‘z"‘ System Packet Packet Packet
Code |Reference || Hcader L 22 o #N Code |Reference | Header L 22 o o
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Z2F1t(3)

m  Packet Layer DR

Packet
#i

Packet

Start Stream  Packet Packet i
Code D Length Data
Prefix

STD STD T - None
Buffer Buffer LA — - PTS

Scale Size Stamps RS

Stuffing
Byte

Multiplexing(3)

B Packet Layer Structure

Packet
#i

Packet

Start Stream  Packet Packet i

Code D Length Data

Prefix

Stuff STD STD T - None
Seyte”  Buffer Buffer I — - pTS

Scale Size Stamps RS

PSETS

m  PS (Program Stream)
— EWAT4T7AO Audio/Visual ZELRM)—L

— & D PES Packet (Packetized Elementary Stream)
M57%% Pack (2 Pack Header #{sin

— Bf-E-44ZD PES Packet £MIE @

L.
/=

m TS (Transport Stream)
— BE. BEATAFTHA®D Audio/Visual EE{EAR)—L
— Header & Payload m5%%(188byte) .
— Payload (& PES Packet Z4&|Lt=tD
- EEE

PS and TS

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

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

— Process different size of PES Packet
28,

B TS (Transport Stream)

Audio/Visual multiplexed stream for communication and
broadcasting

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

PSETS (2)

B RN—LOERK

PS Pack PES PES Pack PES PES
Header Pkt#1 PKt#2 Header PKt#3, Pkt#4

PES 3 p
Packet [ A

Pay
load

TS

188 byte Filler: “1°

PS and TS (2)

B Stream structure

PS 3 PES PES Pack PES PES
eade Pkt#1 Pkt#2 Header PKt#3, Pkt#4

PES
Packet

Pay
load

TS

Filler: “1”

188 byte
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PSETS (3)

Video
B 1tvideo ¢ | PES 7ruME
Data PES/VruE —| 188 bytes/TS packet
| Audio |
FH1EAudio PES IS uME
Data PES/VTuME I | 188 bytes/TS packet
I Dataj |
User Data ¢ PES 184 yME
PES/ V7 uME I 'l 188 bytes/TS packet
—_— AR —L
Elementary PES Multiplex — Pack L=~
Streams some number of PES/Pack
BAIVY
LE

PS and TS(3)

Timing
Information

Video
coacs V|deo_v| PES |E_,| Packetization
Data Packetization 188 bytes/TS packet TS Mux.

Audio stream
Coded Audio PES | PES | packetization
B Packetization | [ o8 oveeers pacier

Data]
I —-| PES IPES Packetization

Packetization I | 188 bytes/TS packet
] PS

Elementary L] PES Multiplex — Pack stream

Streams some number of PES/Pack

Timing
Information

I\ 7 Hil{H

® VBV (Video Buffer Verifier)

Decoder
Buffer
Capacity
Bmax
" picture Header Decoder Buffer
BlcL Underflow
Pic#2
1
IS Encoder Buffer
Overflow
0 1 1

Time
(0] 1 2 3 l/

Buffer Control

® VBV (Video Buffer Verifier)

Decoder
Buffer
Capacity
Bmax
" Picture Header Decoder Buffer
glcL Underflow
Pic#2
1
IS Encoder Buffer
Overflow
0 1 1

Time
(0] 1 2 3 l/

NI 7HIE (2)

m VBV (Video Buffer Verifier)

Decoder
Buffer
Capacity .
Picture Header
Bmax ; Pic#4
= A/ —
V1 Decoder Buffer
Pic#3 Overflow
Pic#2 n
=il Encoder Buffer
Underflow
0 I N N N S| T

Buffer Control (2)

® VBV (Video Buffer Verifier)

Decoder
Buffer
Capacity .
Picture Header
Bmax ; Pic#4
N e A/ —
V1 Decoder Buffer
Pic#3 Overflow
Pic#2 n
=il Encoder Buffer
Underflow
0 I N N N S| T
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nEEBERSEICETHVBY

Decoder
Buffer
Capacity
B N
mex BHHILE VM
DHEIE
pic#1 PicH2 Pic#3 Pic#4 1
Delay DIE:
Time
— Time

0o 1 2 3 4

Delay Control

m VBV at low delay mode

Decoder
Buffer
Capacity
Bmax Homogenize
the number of
coded bits
pic#1 Pic#2 Pic#3 Pic#4 1
Lower opera-
tional point in
Delay the buffer
Time
— Time

0o 1 2 3 4

Playbackil

®  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

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

6. China

7. Reserved

8. Special international venues (airplanes, cruise ships, etc.)

Playback Control

®m  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

6. China

7. Reserved

8. Special international venues (airplanes, cruise ships, etc.)

o

Copy Protection

m  DVD Copy Protection
— Analog CPS (Macrovision)
= Modulated color burst, AGCOLNILEEFFIEFET
+

— CGMS
- “serial” copy generation management system
e Line 21IcT—4i2HAH
— CSS (Content Scrambling System)
= data encryption and authentication scheme
« deCSSIZHLTHSEH (LinuxIZkBPlaybackfiE)
— Digital Copy Protection System (DCPS)
= DTCP, 5C, XCA ... : flag and key system

Copy Protection

m  DVD Copy Protection

— Analog CPS (Macrovision)
= Modulated color burst, cause AGC level change
— CGMS
= “serial” copy generation management system
= date insertion to “Line 21”
— CSS (Content Scrambling System)
= data encryption and authentication scheme
= law suit to deCSS (playback issue at Linux)
— Digital Copy Protection System (DCPS)
= DTCP, 5C, XCA ... : flag and key system
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SMIL

B Synchronized Multimedia Integration Language
m  World Wide Web Consortium (W3C) T#&hs
— SMIL 1.0
= W3C Recommendation 15-June-1998
o FA—TAX ETHA.TXRAN IST400REMAEHE
FRVFATATILELT—av e/
- FEEZ)EG)%B%IZL\Oﬁﬁé“éﬁ\’éEﬁﬁl:Iﬁ%ﬁét*%:)‘j:

e WebR—ZADTIFATAT7ILELT—Lav DR, L
AT RREHEL

o VUINTHRAGI—ITVIERE

SMIL

B Synchronized Multimedia Integration Language
®  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

SMIL(2)

B SMIL 2.0 (MATDSMIL Boston)
— Working Draft 01-March-2001
— YLERMERE
- TV BEEDIHEE
o XMLIZ&B7=A—>av OIER#EE

e FLEVTF—lavmFES—SavixiT Y R— DM
+

o FTURNTULEMBICRIVFATATA IO IMEHE

SMIL(2)

®  SMIL 2.0 (former SMIL Boston)
— Working Draft 01-March-2001
— Enhanced Function
= Unification with TV broadcasting
= Creation of animation by XML
= Increased support for navigation at presentation

= Unify multimedia object to digital television
broadcasting

SMIL(3)

. SniE
— Canon, Compaq, CSELT, CWI/Oratrix, France
Telecom, Gateway, GLOCOM, INRIA, Intel,

Macromedia, Microsoft, NIST, Panasonic, Philips,
RealNetworks

SMIL(3)

B Members

— Canon, Compaq, CSELT, CWI/Oratrix, France
Telecom, Gateway, GLOCOM, INRIA, Intel,
Macromedia, Microsoft, NIST, Panasonic, Philips,
RealNetworks
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Site Site
® SMILTLIS m Let's use SMIL
— http://www.smi.co.jp/web-cm/smil/index.html — http://www.smi.co.jp/web-cm/smil/index.html
m  SMIL 1.04t#k ®  SMIL 1.0 Specification
— http://www.w3.org/TR/REC-smil/ — http://www.w3.org/TR/REC-smil/
m SMIL 2.01t# m  SMIL 2.0 Specification
— http://www.w3.0rg/TR/smil20/ — http://www.w3.0rg/TR/smil20/
B ZDNet Japan, PC-magazine B ZDNet Japan, PC-magazine
— http://www.zdnet.co.jp/magazine/pcmag/9901/pt990127a.html —  http://www.zdnet.co.jp/magazine/pcmag/9901/pt990127a.html
O AT LAE BT Technology for System
n [EH# ®  Synchronization
n 25 ®  Multiplexing
LA L m  Buffer Control
u EREHIE m Delay Control
n Ri—ZEYT1 m  Scalability
n J—UAH m  Scene Composition
-3 - Scalable Video Codin
24— L BE R B AL AT <
Technology
. FEET—2EREL m Layering coding data
B BEET 2RO ONERAEHE DL TRLOBRENEE m  Several Videos having different nature can be played
ATRE back by combining some of layered coding data
- RLZEH — different picture quality
- RLZE{YAX — different picture size
- EG5IL—LL—b — different frame rate
B RUNT—IOFEEBITILF DT IVITHIE m Can correspond to bandwidth fluctuation in network

flexibly
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n FEET20REL
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®  lLayered coding data

Scalable Video Coding
Technology(2)

g Scalable

coumg@ Coding ‘QO‘

e

High quality

Medium quality

LR Ip

data #3
-G Low quality
coding
data #2 \
coding g Small size picture
data #1
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R —57 LBREFF ST (3)

. BEREORLLIRVNT—VERICLIBREREDNSS

BEHA
Rir—57 )L
BERIETF—%
hEH
SRR
- EEE
7/ %
EEH
O wagy—is
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Scalable Video Coding
Technology(3)

In case of video distribution for connected networks
with different rates

L]

High quality
Scalable

coding data é>

Medium quality

Low quality

Low quality

0 Relay server
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Simulcast vs. Embedded

T7AIVIEEBE DR R — L T7AIVETI DD AR )— L

0 10kbps — T & —U\
encode o 20kbps 5 [E \ % encode
% M 40kbps & = \ i
(I 60kbps & [m /
D 100kbps|— <% NI
£ #230kbps & &100kbps
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Simulcast vs. Embedded

Multiple different streams Data file is one stream

I 10kbps — :Cgf U
encode m 20kbps & E erfcgde‘
| Tl s0kbps &= i _'%
[ 6okbps ng
(D 100kbps |— <=

Total: 230kbps Total: 100kbps
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MPEG-4IZH 1+ —2 &

audiovisual objects

hierarchically muliplexed
downstream control / data

presentation

hierarchically multiplexed
upstream control | data

3D objects

user events

video audio
compositor compositor|

projection
plane

hypothetical viewer

sueakw eotay é;

user input

MPEG-4 Scene Decomposition

audiovisual objects

hierarchically multiplexed

presentation
downstream control / data i

hierarchically multiplexed
upstream control | data

user events

projection
plane

hypothetical viewer

video audio
compositor lcompositor]

S .
sueakw P e mpu.é;

Composition
Memory CB,

Decoding | .|
Buffer DB,

Composition
Memory CB,

i Decoding

Decoder ,

Decoding
Buffer DB,

Decoding Composition
\“ Buffer DBH’*" Decoder HMemoryCB"
)

Elementary Stream Interface
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Composition
Memory CB,

Decoder

DMIF Appli- Decoding
calionlnterfa/;e/ Buffer DB,

Decoding |, | Composition
7| Buffer DB, Memory CB,
2 Decoder , 2
Decoding |_,|
Buffer DB

Composition
Memory CB,

\ Decoding
‘ BuﬂerDBn’——" Decoder | }—'

Elementary Stream Interface |
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N7 —_— ~ ~
VAT LaAVKR—3RUE System Component
m  Systems Decoder Model m  Systems Decoder Model
B Sync Layer (Synchronization) B Sync Layer (Synchronization)
B FlexMux/TransMux (Multiplexing) B FlexMux/TransMux (Multiplexing)
m  Scene Description (BIFS), Animation m  Scene Description (BIFS), Animation
B Object Descriptors B Object Descriptors
m  |PMP/OCI m  |PMP/OCI
RNFATAF7RIEL AT L / Multimedia Distribution System 57 RINFATAFRIEL AT L / Multimedia Distribution System 58
~ — — > —
DATLTOA—FETIL System Decoder Model
® STD Model m STD Model

60
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B Time Bases
— System Time Base (implementation-dependent)
— Object Time Base - Object Clock Reference (OCR)
B Timestamps
— DTS/CTS
— Rate-based
— None
®  Traditional Buffer Management

Synchronization

B Time Bases

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

B Timestamps

— DTS/CTS
— Rate-based
— None

®  Traditional Buffer Management
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S, ,= ~.r. . .
—2REa Scene Description

® BIFS (Binary Format for Scene)

Audiovisual
presentation

2D back-
ground

person furniture
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® BIFS (Binary Format for Scene)

Audiovisual
presentation

2D back-
ground

furniture

person

sprite
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Display and

Inteaction

T
L[] Sway s

T T ‘

Avonel
i

hid ety
- Cor
wese || S || a || pem . ‘ "
r it
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Display and

Inteaction

Compression
Layer

£¢

feEe]

es || @m
weecz || uoe

]
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T
Onjeriscrivor

Es.1D 7 BIFS Comman (Repace Scee)

iR Svean

e ]
T X
y
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Object Descriptor

T
Objerivscripor

E5.1D 7 BIFS Comman (Repace Scee)

s ossavor ||

iy D s

Objed Do Swean

sl St (0. b )

'

s S
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