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v Why another TV-like service?

7~ mobile reception (TV in my car/pocket/palm)

Digital Multimedia
Broadcasting
Terminal
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v Why another mobile-phone-like multimedia

service?

rfree services like conventional TV il

free TV services

r7high-bandwidth data box in my pocket for free

reception
high-
bandwidth
data-box !
r;z:;rt?:n =
-
7
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v Yes, DMB also provides FM-like services with the
following upgrades

r~CD-quality Audio Broadcasting beats analog FM

r~Audio possibly with slide show

115




XIAL-LLI' DMB &+ Al__g . auNaAna
volg 0e
r~CD-quality stereo
v HEIDICINH AHIA
r~HIC 2 : VCD-quality
~ 20l 2 : max. CD-quality stereo
7~ HI0IE 2 : text & graphic
v Ol Ol& MYl : optionally many

v Number of channels : enough to promote market
penetration

r~Number of multimedia channels : at least 6

X| &kt DMB A & |

v A& Fb==0 : VHF 6MHz TV Channel
AAME R A2 XY CHIREAE s
o CH HI(MBC)2t2l 2t 0l 2 2R
OEF U AF NEY E-HI EAS
o XIAIIOIEZI TV UIXE S 3B Al FIHME &2 Jis
v DMB &
7~3 X 1.5MHz FDM in the 6 MHz
O 1 ensemble = a multiplexed stream for one of the 1.5 MHz slots
v HEIDICIH E2 0
7= 1 per ensemble (768 Kbps video) : 3 programs
=2 per ensemble (384 Kbps video) : 6 programs
7~ 3 per ensemble (256 Kbps video) : 9 programs
7= contents-dependent dynamic rate allocation may help.
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« PAD - Program Assotiated Data
» NPAD : Non-Program Associated Data
- OFDM :Orthogonal Frequency Division Multiplex
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EUREKA-147 sS4 = =8
Services
Fast FIB& Energy

CC ™. fNun2g

Data

)
Multiplex M Information »| Dispersal mgvnf:;g‘a'
Control data Block Scranibler
- s Assembler
Service
=
Packet Energy -
Mutiplex [ i | s, [Convolutional
spersal encoder nterleaver]
Program assembler Scrambler
JAssociated
Data — ey
MPEG . Energy Convolutional
y Optional CA Dispersal ubiona
24kHz or [Rudio Laverth g e ] Sc'f;:bler encoder rterieaver
encoder
48kHz _p] Main
PCM Service
udio signal Packet mode Muttiptexer
Data
: Packet - Energy >
Optional CA| IOptional CA| " Convolutional Time
General | L Mux '—' Dispersal Interleaver
Data Scrambler assemble(’_’ Scrambler Scrambler encoder
SerViCeS ,-:}-’ E
»{Optionai CA! Energy Convolutional) J Tine
Stream mode | Dispersal Interieaver
Scrambler {} Scrambler encoder

DMB Service Structure

Ensemble Ensemble

L |

Service 1

Audio Service} |Audio Service DMB Service

2

LI

Service component Audio || T™MC

Audio DMB

MCI ST | ' L ll

VAR i ——

FIC 1

SubCh | SubCh | SubCh
2

SubCh SubCh
4 63
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7~ EUREKA-147 (ETSI EN 300 4012} 72| 5
ostza 2L F7}
OMPEG-4 HE[D|C|O] MH|AE 9I8HH|0|H ElR] BE F7}
v BIDQ £4M HE EX 0|0 B53 r
d|O|E{(Optional), AV C}E &, It B E 53t
~I7tsetetciilg 8
oHIC|2 F L[5 Hlw HItAMA
O2UL|2 YF 2|5 dlul HIHAA
v OOl &4 HetEF
=7 e DAB E& L& I XA| 7He 724 5 Lol A
Hesiot AME= Hioje MelA AH 2 dHEeRE &35}
(all optional)

F&EH Ji=JlE

A& &2 / HI3Z S01F OI($H)
ZCOICIN 2028 S
@02 MEIA, HIOIL MElA, HIoIE MdlA
M2% / M9E ZSIICIXE 20l 28
D M & HI($758)
4t Al B 0| DA
QO AHIA Al

on

z

59| HAl

HICIQ MHIA AlS 2| & Al
CIOIEl MHIA A5 2| & Al

CHESH B2 / HStEal s/ HE L 4 XA
WO (AZBI) / ASSANY [ 2SN ISEL

121




e SETPLLTE
DMB &4l 8 HE(2)

o HEEF

o H2E MAE QFAE

o H3EZDMBs=A)| HE IE

ANL2E R /&S WHUS

=3t 78 32 (HIO2 MHIAE |8 OIOIH B F1)
QL #8535 /HOIH IS

Hgts=4l /ol Xl 2 &t

2N 2535/ A2AECIE

SSoH BT Y Y

CXEcUes 8s &S

clie =i 84

DMBOIl HELl= D22 DIV =28t 8= 2A4H AU
SFUIE FI)

| S S S I W SR R W )

DMB GIOIE S+4 SEHE(2)

o T2 L2 (20034 98Y X010 LK)

MOT (Multimedia Object Transfer) Protocol
IP Tunneling

Transparent Data Channel (TDC)

Interactive Service (Network-independent/dependent
protocoils)

Broadcasting Web Site (BWS)
JPEG Siide Show
EPG using XML
Voice EPG
g g:Faus
a BWS Profile definition

0 Network-dependent protocol : mobile networks
(CDMA, IMT-2000, Wireless LAN)

0o0oGo
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Layered Concept of DMB

—e Broadcasting Web Site
———s Interactive Service
4 JPEG Slide Show — TPEG. DGPS etc

MCI

mC
EWS

Iolr
2 [Mutti P MPEG4 | MPEG4
ch ch. ; g MOT | 1unneling | TP€ AN | Data
MPEG4 LVE TV
Audio! P
AD NPAD Block Code
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w :‘1 IVERSE v * ot :?og
DMB HICI2 &4 et HF(0)
g4&ls Oh=s3l: MPEG-2 TS, MPEG-4 SL
ogs
O8I0l 2 : MPEG-4 Part 10 Advance Video Coding
(H.264) Baseline Profile
Q20 : MPEG-4 Part 3 AAC-BSAC (Bit Sliced
Arithmetic Coding)
QM 0lE : MPEG-4 BIFS
amMg 258
0 Reed-Solomon Coding (204,188)
a Convolutional Interleave
QR+ BER 4= :108 0|5}
O &3 2 C : EUREKA-147 Stream Mode
23
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DMB components

EU-147 Stream Mode

24

124




) ) “*-\_N . h“.\ % ﬂ&:ﬁggiﬂ
Video service - 7 ot N

High leVel 'Disﬁzzrand
3 Interaction
architecture

Information

7

| Guela 147DABGhannel
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History of Video Standards

ITU-T H.261 H.261
Standard (Version 1)|(Version 2) H.263 |H.263+| H.263++
Joint
ITU-T/MPEG H.262/MPEG-2 H.264/MPEG-4 AVC
Standards
MPEG MPEG-4 | MPEG-4
Standard MPEG-I {Version 1) ] (Version 2)

L ). i i I i L 1 -
I 1 | ] b T
1988 1990 1992 1994 1996 1998 2000 2002 2004
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Layers in the MPEG-4 AVC

v' NAL (Network Abstraction Layer)
rgives VCL network independent interface

v VCL (Video Coding Layer)
H.320, Ve
H. 324/M é @

T

SN Mpeg-2

\:\ systems
" \ Mobile
] Communication
Broadcast
Content ‘
Serve x Q
TR
Link P
S - Internet RTP ISO media D
payload file format Storage
Streaming encapsulation -

Profiles and Levels

v Profiles
r~Baseline (used in the DMB)
r~Main
r~eXtended

v’ Levels
r=~Major : QCIF, CIF, ITU-R 601(SDTV), HDTV

28
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Baseline Profile

v" I and P picture types

v In-loop de-blocking filter

v Integer DCT Transform

v 1/ 4 — sample motion compensation

v' Tree-structured motion segmentation down to 4x4 block size
v' CAVLC (Context-Adaptive Variable-Length Code)

v Flexible macroblock ordering (max 8 slice groups)

v" Chrominance Format 4:2:0

29
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ER-BSAC
Digital Audio Signal (PCM) Encoded Audio Bitstream
Noiseless
Tra Encoding

7

Arithmetic Coding
AAC Huffman Coding

Psycheacoustic |
del :

30
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Conventional

Bit Sliced Coding

Seetal s LSB
x[i] 01110800 ]
xfi+1] i1iolo0l0]] :
x[i+2] ioloj1i [l
x[i+3] Q] 1L

k

/processmg unit
F

V[l 0 1 1:(Least Significant Vector) |

v[0 0 1 1:(4th Significant Vector) |

{0 0 1 0:(3rd Significant Vector) |

‘|1 0 0 1:(2nd Significant Vector) |
v

[0 1 0 0:(Most Significant Vector) |

31

Bitstream structure

. auman:

Top layer

i Intermediate lavers

! Base layer

v

Side
header| Jnfo W/ A

Side
info

%/ Raed
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Core2D Scene Description Profile

basic 2D composition

2D texturing

local interaction

local animation

BIFS updates

quantization

access to web links and sub-scenes

back channel (ServerCommand)

VoD features (MediaControl, MediaSensor)

AN N N Y N N N
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Core2D Graphics Profile

Appearance
Background2D
Bitmap

Circle

Color
Coordinate2D
FontStyle
IndexedFaceSet2D
Material2D
PixelTexture
Rectangle
Shape

Text

AN NN Y U U N N NN

34

129




e S LARRE
Targeted applications

v Video on Demand
/' interactive audio-video over the Internet
;" + scalable content delivery
v Enhanced digital TV
/" + MPEG-4 video over MPEG-2 Picture in Picture
./ + Interactive Electronic Program Guides
.~ enriched TV programs
Advertisement
/- animated banners
,» video warping and incrustation
Personalization
. ~web links
Interactive presentations
. + basic graphics animations
.+ e-commerce
.+ interactive contests or voting

<

<
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v Probably Korea might be
7~the first country that provides terrestrial DMB

services

v’ Terrestrial DMB standard is
r=the first domestic broadcasting standard of our
own design!! (only parts are all international

standards.)

v’ No international standard exists for DMB.
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VHIOR 44 38 BE A5 Al
o HIAA HIEASR W 25

OXtY R DMBE I
MPEG-4ZEIDICIHABIAD =R 3]
v DMB & & 25
PAR S0 OB 24 Yo £F
ODMBA AU S M E
v OIOIE &4 Ha HE 22
oXe R DMBE I
EUREKA-147AHI A D=2 & 2
vV SHEZESHEHM S
r~ ITU-R SG6 WP 6M : Interactive and multimedia
broadcasting
7~ WorldDAB (www.worlddab.org) “
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X| At DMB Issues

v" Technical side
r~Harmonization with Satellite DMB Audio standard
OBSAC vs AAC+
v’ Customer side
r=Can viewer adapt to the video quality that sometimes
reveals things to be desired?
O DMB video will be sometimes similar to the Internet video.
v' Business side
7~Can we expect proper law establishment in time?

7~Can we expect efficient selection of service providers
without too much noise and delay?

40
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Some Comments

v New type of terminals
7vmobile PVR (Personalized Video Recorder)
O portable DMB terminal with flash memory or HDD
77 PAR (Personalized Audio Recorder) is possible as well.
=~ XA &IDMB/?I&DMB/EUE S& ¢t
v DMB broadcasting equipment
7~ Korea might be the first country for commercial DMB

O We have chances to build up engineering know-how throughout the
broadcasting chain. > International Standardization is essential!!

v" DMB Contents 2 2 @
7~ Need our own creativity
¢~ Authoring tools
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