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_Digital TV broadcasting

O 1st generation : digital transmission of conventional
and/or high quality AV program is on-air in most
countries

O 2nd generation : + advanced EPG and data including
web will be introduced within 1 or 2 years

O 3rd generation : + interactive contents program will be
introduced in couple of years
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Digital TV Broadcasting in Korea

O DSTB(Digital Satellite TV Broadcasting) under
the tentative license already from 1996

U DTTB(Digital Terrestrial TV Broadcasting) field
trials by KBS, MBC, SBS, and EBS from 1999 in
Seoul area

UMultimedia data broadcasting trials in 2001
followed by the 2™ gen. in 2002

O For DCTB(Digital Cable TV Broadcasting)
domestic standardizations just start.

O 3DTV demonstration during the 2002 Worldcup
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Maior | e Service Activit

e WebTV, OpenTV : in business in USA, EU,
etc.

MS & AT&T : trial in USA

AOL & DirecTV : trial in USA

FloraTV : service research trial in USA

NexTV(New media consumption on
extended interactive broadcasting
environment) : service research trial in EU

T S S ———— ETnril
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Issues in interactive TV broadcasting

=

O No broadly agreeable specifications and trials

- ATSC, DVB, ITU

- ATVEF, TVAnytime, etc.

- NexTV, FloraTV, etc.

- MPEG-21, AICi, FIPA, OPIMA, DOI, INDECS, etc.
O Need provisions for the whole broadcasting chain
including contents creation, providing, delivery, and client
O Need contents IPMP(Intellectual Property Management
and Protection) and CAS(Conditional Access System)
O Need harmonization between broadcasting media as
well as communication networks

Q PConTVvs. TV on PC : Others vs WinTel

Radio & Broadcasting Technology Laboratory ,-_;m.;_;mmm

| .onal Standard Activiti

e Transport and service protocol (draft standard)
— ATSC T3/S13, S16
- DVB (ETSI)
e Client API (draft standard)
—~ ATSC-DASE (T3/S17), ATVEF
- DVB-MHP
e Service Specification (in progress)
— FloraTV : based on ATSC standard in USA
— NexTV : based on DVB standard in Europe

e [Interactive Contents Specification : AICi

Radio & Broadcasting Technology Laboratory 2 m;;.(m




_Interactive service system model
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Interactive system model

o Broadcast channel
- one-way from the broadcast provider to the user
- carry content and/or control data required by the interactive
application and/or communication protocol to the user(receiver)
- may include the forward interaction path for interactive

services

o Interactive channel

- bi-directional between the receiver and the interactive service
provider

- carry both content and control data required by the interactive
application or communication protocol

- forward interaction path for data from the broadcast provider
to the user, i.e., downstream

- return interaction path for data from the user to the broadcast

provider, i.e., upstream
Enril
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Protocols for Interactive Service
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_ATSC Standards
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:ATSC Data Broadcasting protocols

Applications
Application level . ... e I -
interface T " -
service service service
specific specific specific
service datagram ATSC
) specific | |spec. (eg IP/IPX, LLC-| | data download
service (A/V, IP. SNAP) (non—flow
specific LLC-SNAP) DSM‘CC addressap]e controlled or ATSC
ATSC section encapsulation data carousel) SDF or PSIP
data MPEG-2 DSM~CC
streaming private data data download
ATSC PES MPEG-2 DSM-CC MPEG-2
data pipin Packets Addressable Section Section Section
MPEG-2 Transport Stream J
Protocol . Data Data Addressable Section Data Download
Encapsulation © Piping Streaming Encapsulation

LLC-SNAP : Logical Link Control — Sub Network A Protocol
[j . ATSC Ej : MPEG-2 DSM~-CC . glxia ! ink Contro! ub Network Access Protocol
SDF : Service Dcscnﬁ(mn Framework 1
Eir}

- e .
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ATSC Data Broadcast Protocol Packetization,
Synchronization, and Protection Layers

Non-flow {{ data
controlled|[carousel
DSM-CC
download
LLC MPEG-2| LLC/
E}i ENAT 1P PTS 1P SNAP SDFj| PSIP
checksum checksum checksum
MPEG-2 PTS CRC32 CRC32 CRC32
Data DSM-CC addressable MPEG-2
- . PES packets . . .
Piping sections sections sections

MPEG-2 Transport Stream
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DVB reference model : APl &

middleware

Hardware/softweire

Softwere relutad to
the hardware:
Boot, aperating system,
memory mansgernen©t,
drivers,
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'DVB Data Broadcasting protocols

Applications
Application level -

interface service service
service specific service specific
specific i
service P datagram specific ~ DVB
specific (e.g. HTML, IP) Object Carousel
(BIOP)
ullDVB i
multiprotocol
encaj };ulation DVB ,DSM‘CC
DVB (LLC/SNAP) Data Carousel Object Carousel
data DSM-CC DSM-CC DSM-CC
streaming Add. Section Data Carousel Data Carousel
DVB PES MPEG-2 MPEG-2 MPEG-2
data piping Packets Add. Section Section Section
1 MPEG-2 Transport Stream
Protocol o Data Data Multiprotocol Data Object
Encapsulation : Piping Streaming Encapsulation Carousel Carousel
MPEG-2 MPEG-2 LLC-SNAP : Logical Link Control — Sub Network Access Protocol
DvVB
DSM-CC Systems BIOP : Broadcast Inter ORB Protocol
e Einrtl
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_Differences between DVB & ATSC .

Data Broadcasting Spec.
Broadcast Service pve ATSC
Proprietary Data Piping Data Piping
PES DSM-CC Add. section
Asynchronous | pgM-cC Data Carousel DSM-CC Data Carousel
Synchronous PES PES by SCTE DVS 132
Synchronized PES PES
protceo | DS e PRGN Socin
. ncapsulation ncapsulation
Encapsulation IP Datagram P IP Datagram

* SCTE(Society of Cable TV Engineers)

Radio & Broadcasting Technology Laboratory 2 m_‘.;mﬁm

_Differences between DVB & ATSC :
Data Broadcasting Spec.(cont.)

Protocol Characteristic DVB ATSC
Async. streaming Allowed Allowed
PES sync. Encapsulated Not specified LLC/SNAP
streams ot specitie
Protocol 1:LLC/SNAP
Encapsulation LLC/SNAP flag 0:1P Datagram 1
Dsl supported Not supported
DownloadCarousel supported supported
Data Carousel
Dl Single Multiple
DDB Unbounded module|Unbounded module
not supported supported
DSM-cC Synchronized PTS ext. in DSMCC
Download Data Carousel Not supported adaptation hdr
Protocol (optional) in DDB
[ T = T T T T —— ETrl
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) Application \

DASE Application Programming Interfaces
to access System Services

Presentatiory icati Application Content Presentation F'rot?col
Resource manager Engil Decoders Engine Engine
® (Jacgmng) (XHTML) (S8/S13/S16)

Native libraries for System Services
£.9. Presentation/Graphics, Communication Protocols, Channel Navigation

l Operating System and Native Software Libraries (Platform Specific) I

| Hardware J

ATSC-DASE components

¢ Application Execution Engine

Interprets or executes application code in platform independent
manner

Implemented directly on the receiver’s OS and libraries

Acts as glue or integrator of DASE environment

Provides a plugin-type platform for content decoders and
presentation engines

The selected application execution engine will be on all DASE-
compliant receivers

¢ Presentation Engine

Understands commands for how the screen is to appear
Provides spatial control over elements on screen

Provides temporal control over media elements

May be replaced or upgraded by broadcaster or manufacturer

The selected presentation engine must be on all DASE-compliant
receivers

- ] Einrtl
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|ATSC-DASE components

* Content Decoder
— Decodes or interprets mono-media content

* APIs for System Services

— Allow access to system services provided by underlying operating
system and hardware components on receiver

— Must be used via the application execution engine
— Abstraction layer above the operating system

e 5 e ] 1
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ATSC-DASE : components

o Application execution engine(AEE)
- Java VM
o Presentation engine(PE)
- xHTML with Cascading Style Sheets
- ECMAScript for inline dynamic control of the declarative content
(optional).
- Document Object Model interfaces for control of the declarative
content through ECMAScript or the application execution engine
o Content decoders
- Java Media Player API for MPEG-1, 2, QuickTime, AVI, WAV, AU,
MIDI, and MPEG-4/VRML
o System services
- JavaTV API to access system services, presentation service

Radio & Broadcasting Technology Laboratory = i
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DVB-Multimedia Home Platform

¢ Goal
— setting a scene for an horizontal market
— Local cluster + In home network
— Resolving the generic/proprietary API issues
¢ Priority
— One Standard API
¢ that handles Interactive Digital Television
¢ and can link to the Internet
* Applications
- EPG
— Software download
— Data service
— Internet Navigation

]
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DVB Data Broadcasting Spec.

* Four profiles corresponds to an application area

— Data Piping
¢ simple, asynchronous, end-to-end delivery of data

— Data Streaming

* astreaming-oriented, end-to-end delivery of data in either an

asynchronous, synchronous or synchronized way
— Multi-protocol Encapsulation
e datagrams of communication protocols

— Data Carousels
¢ the periodic transmission of data modules

- |
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_ DVB-MHP reference model

Application in native, in Java byte code, or in MHEG :|

r Application Programming interfaces to access System Services T

Application Presentation Protocol
Content Engine Engine

(4533"\‘/14 ) Decoders (xHTMUMHEG)] | (data, NIP, s))

Resource manager

Native libraries for System Services
s G kA

Eg.F Channel
‘ Operating System and Native Software Libraries (Platform Specific) —I
( Hardware T
S e~ T T ———— Eiril
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_Differences between DVB & ATSC

Interactive Application Specification

Broadcast Service DvB ATSC
Application code Native/MHEG/Java Java
MHEG interpreter &
API Java TV API Java TV API
PE MHEG/XHTML xHTML & Java
AEE Java VM Java VM

Radio & Broadcasting Technology Laboratory %m&;mm
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Standards o\

JavaScript

ﬂ\Tsc-DASE ~

HTML

\ / \
Mecea” ’

ATSC 4 DVB
Java Java ij Java
\ AN
N DVB-MHP_/
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JavaTV
Internet ¢
: ] nterne
EPG Enhanced ECommerce
‘Broadcastp —

Java TV AP1

PersonalJava

TV OS Layer

RTOS

Hardware & Processor

Network Independent
Application Environment
for Broadcast Networks
and Television Receivers

An optional extension to
PersonalJava™ providing
standardized access to
set-top box capabilities

Provides JavaTV API

R
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'DAVIC Applications .
XS s BRUAN SR TV AHIA T

1. TV anytime

o User initiated services
- EPG, Internet connection, Embedded reference,

Immediate recording

o
@
ai

0 Agent initiated services
- pre-defined user profile
- PSIPﬁProgram & System Information Protocol) &
&= 2 018

o Video file transfer

Radio & Broadcasting Technology Laboratory & mx}w

DAVIC Applications(cont.

o Content usage
- Web link, segment jumping, content
customization

2. TV anywhere : Digital TV on Internet or mobile
networks

Radio & Broadcasting Technology Laboratory o mh::ﬁ_mm
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NexTV in Europe

o From 1999. 5.
o Purpose

- trials of interactive, on-line and e-commerce
services over digital broadcasting media and the internet

o Standards
- DVB, AICi(MPEG-4, Web3D, XML, Java, etc.)

o Receiver interoperability thru
- terrestrial/cable/satellite TV

Radio & Broadcasting Technology Laboratory = mh:‘,.:_mm

'NexTV Applications

: Digital TV 211 J|S a2 1aist A2 MHIA /=

o advanced EPG, program enhancement
o buy-me button with ad

o data ticker
o interactive home shopping

o interactive commercial
o interactive entertainment
o demographic programming, etc.

Radio & Broadcasting Technology Laboratory %m_:‘;mmm
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AlCi Purpose

o to integrate interactive content (creation)
specifications for user devices to offer a range of basic
through advanced interactive applications using 3D as
well as 2D content, in stored and streamed form :
missed in current ATSC and DVB standards

-->to integrate MPEG-4/X3D/JAVA, and xHTML in
order to provide interactive broadcasting services over
MPEG-2 TS, IP and DSM

Radio & Broadcasting Technology Laboratory a _m::,‘..:m.c.;..m

Insttiute

AICi Principles

* Delivery in various transport environments
— including MPEG-2 and IP environments
— and combinations of broadcast/interactive delivery

* Presentation engine : XML
— integration of MPEG-4, xHTML (XML-ized HTML
4.0), X3D (XML-ized VRML) content
— focus on high level session description and —
MPEG-4 BIFS commands and animation

| Einrtl
Radio & Broadcasting Technology Laboratory = mh:::m..mm
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o based on ATSC-DASE & MPEG-4 over MPEG-2 TS,
IP and file format for DSM

o delivery & streaming framework

o presentation engine(parsing & decoding, object
model integration, composition & rendering, ...)

o application execution engine(session management,
...) by JAVA VM and API

] Eir
Radio & Broadcasting Technology Laboratory = mh::hwm

Streaming for interactive services:

C )

environment
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ontents N
File Server T8 T8 Remux TSI .
) o TS/ Or ] Client
inc. video Content non-T8| Streaming — Sysmux _—_‘——-a STB
pump b3 Engoder [ Injector N 17,
A ; - 1
Lo [}
real time i
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|
]
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Content Web Interactive interactive dhannei
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_Streaming for interactive contents

services: reference model

o ————————— |
Radio & Broadcasting Technology Laboratory

Content features | -
(scenes) ! ication! | .
stills, text, graphics | A”‘s’l',,f;:“" | Data| | Video | Audlo | | (text graphics,
Declarative interface | subtitfes)
Pipes
(Faison between Audio-visual programme
content and code)
y
Interactive applications
DSM-CC UU carouse! objects » MPEG
(appiication objects (byte code and data) + streams
content / scene objects) l
Einil

- e oh
g Elactronics and Telecommunications.

Implementation example

Services olag HEA4 EEEE 2|3
EPG ATSC- MPEG-2 Private
PSIP Systems Section
ATSC t3/s13 | DSM-CC Data
Web TCP/IP data Carousel
broadcasting
ATSC t3/s13 | DSM-CC Data Chorst whed
=) XML data Carousel “Em
broadcasting =
MPEG-4 over PES
Interactive MPEG-2 TS Private
contents (ISO/IEC Section
(PIP video, 13818-1:
audio ciip, | MPEO™? | Amd7)
graphics, Y ATSC Private
BIFS/OD, Data Section
MPEG-7) broadcasting
(file)
Private
PSIP + .
Scene MPEG-2 Section + A
description )EBHITF“SA)L Systems | DSM-CC Data| "ML T3
Carousel
local storage MPEGJ TV anytime
. . il
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Streaming for interactive contents

contgris &8 e ] (o |
comgrs 88 D T
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' [ e =
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DsSM-cC HTML
1 Private ,:> Browser
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Interactive TV service demos

= SIETVHS 1: 2|08
- YSETVEHR 2: =5t Z2 2 Q0o
- HEETVHR3: SHYS

Radio & Broadcasting Technology Laboratory = mh;;mm

Terminal system demonstration - I

MPEG-2 video displayed

ETrnl
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F Terminal system demonstration - II

—

Additional information menu displayed

Radio & Broadcasting Technology Laboratory = mh.;ﬂ_m

:

Terminal system demonstration - III J
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Terminal system demonstration - IV

Menu selected(2)

R

b ]
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Terminal system demonstration - V

MPEG-4 menu displayed

= T . T T ———— Eitl
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_ Terminal system demonstration - VI:

- ERESL 2SS X BHRER IS Bl

s,

2Ny 2E0  EHY

X9

MPEG-4 objects selected
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Issues to be solved

o Contents production
- multiple standards and tools : need to harmonize
between DASE, DVB, AICi, etc.
- need to define contents exchange formats : mp4 file
format
o Delivery systems
- streaming thru broadcasting, telecommunications, and
Internet
- transcoding, splicing, switching(routing) in compressed
domain
- contents IPMP, CAS related to E-Commerce : MPEG-21
o Client
- universal STBs

2By Clectronics and Telecommunications
Vaw Research institrte

. |
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Methodology - | _

o Need to specify gradual APPLICATIONS/SERVICES
scenario first
- electronic commerce
- education : sw download etc.
- data services : EPG, data ticker, interactive ad.,
interactive entertainment, etc.

o Define functions to be provided from the client side first
then the delivery chain and service provider

o Define business models and do field trials to verify

D T e ——— Einrtl
Radio & Broadcasting Technology Laboratory = mh.;mwm

Methodology - i

o Need to harmonize between delivery media
- satellite : DVB-S MHP
- terrestrial : ATSC DASE
- cable : OpenCable
- Java is the key in maximizing commonality between
media

o Reduce the client side burden by providing the same
service to the user ‘
-> service profiling and format conversion in the service
provider is needed

o Reduce regulation in contents production and client devices

Radio & Broadcasting Technology Laboratory 2 ...““..,'“r“-: o
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Conclusion

» Need to specify what kind of interactive
services be introduced in time: E-
Commerce is the must

e Gradual development/deployment of
services including required equipments

e Join international and domestic
activities and develop domestic
development platform

— ] Eil
Radio & Broadcasting Technology Laboratory & mﬁ&:bw

_Further Information
e XN &S H&E 8
— http://www.nextb.or.kr
e MPEG £&
— http://www.mpeg.or.kr
e MPEG
— http://www.cselt.it/mpeg
e TVAnytime Forum
— http://www.tv-anytime.org

L
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