
Toward the Construction of HybridcastTMToward the Construction of Hybridcast

Kinji Matsumura
NHK Science and Technology Research LabsNHK Science and Technology Research Labs

All Rights Reserved, Copyright © NHK STRL



Outline

 Current situation in Japan

 Concept and objective of Hybridcast

 Demo - services and technologies

 System design
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Spread of digital broadcast and broadband in Japan
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Digital terrestrial TV approx 85.7M sets

sets(receiver) / subscriptions(broadband)

70,000,000

80,000,000
Digital satellite TV approx 84.2M sets

End of March 2010

50,000,000

60,000,000

End of March, 2010
Total 32.0M
DSL 9.7M

FTTH 17.8M

30,000,000

40,000,000
CATV 4.3M

10,000,000

20,000,000 Broadband
Satellite TV
TerrestriualTV

0

00
2.
6/
E

00
2.
9/
E

02
.1
2/
E

00
3.
3/
E

00
3.
6/
E

00
3.
9/
E

03
.1
2/
E

00
4.
3/
E

00
4.
6/
E

00
4.
9/
E

04
.1
2/
E

00
5.
3/
E

00
5.
6/
E

00
5.
9/
E

05
.1
2/
E

00
6.
3/
E

00
6.
6/
E

00
6.
9/
E

06
.1
2/
E

00
7.
3/
E

00
7.
6/
E

00
7.
9/
E

07
.1
2/
E

00
8.
3/
E

00
8.
6/
E

00
8.
9/
E

08
.1
2/
E

00
9.
3/
E

00
9.
6/
E

00
9.
9/
E

09
.1
2/
E

01
0.
3/
E

01
0.
6/
E

01
0.
8/
E

All Rights Reserved, Copyright © NHK STRL

20 20 20
0 20 20 20 20
0 20 20 20 20
0 20 20 20 20
0 20 20 20 20
0 20 20 20 20
0 20 20 20 20
0 20 20 20 20
0 20 20 20

Broadband includes FTTH, ADSL, CATV, FWA and BWA (data from Government)
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Situation surrounding broadcast and comm. services

Digitization of TV Spread of broadbandDigitization of TV Spread of broadband

• High quality and stability
• High adoption rate

Low transmission cost

• On demand
• Personalized/customized

Becoming high speed and stable• Low transmission cost • Becoming high-speed and stable

Growth of the Internet Diversification of connected devicesGrowth of the Internet Diversification of connected devices

• Cloud computing 
• Social networking service

• Mobile and personal 
• PC

Growth of the Internet Diversification of connected devices

Social networking service
• User-generated content

PC
• Mobile reception of broadcasting

For the creation of new and attractive broadcasting services, 
making full use of these elements is important
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making full use of these elements is important.



Evolution of interactive services in Japan
Communications network

(Internet or managed network)
Digital broadcasting

ARIB BML2000

ARIB BML with http support2003

Broadcast BML over 
broadcast AVStart

ARIB BML with http support2003

Broadcast BML over 
broadcast AV

Web BML over broadcast AVStart

HTML (no broadcast AV)

acTVila (IPTV Forum Japan)2008
Start

IP streaming AV (VoD) playback

ARIB BML with support for starting IPTV browser 2009

Broadcast BML over 
broadcast AV

HTML (no broadcast AV)

Web BML over broadcast AV

Start

Start
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What comes next?

Digital broadcasting Communications network

Hybridcast app over 

201X

Hybridcast app over 
broadcast / IP-streaming AV Start

Enables a variety of services
using the features below

<< Required features for future services >>Required features for future services

using the features below

<< Required features for future services >>

• Tight combination of broadcast and broadband content
• Use of network services together with a broadcast content

Required features for future services

• Use of network services together with a broadcast content
• Server-side processing (cloud computing)
• Internet communities  e.g. SNS, UGC, etc.

U ili i f d d i
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• Utilization of connected devices



Concept

Broadcasting

TV Centric broadcast and communication hybrid system

Broadcasting
(broadcast, quality, reliability)

TV program

H b id t i

Enriched/enhanced 
program viewing

Broadcast

Hybridcast receiver

Information 
t / d liBroadcast 

station Additional information

Request SNS input CGM
The cloudThe cloud

management / delivery

Request, SNS input, CGMCommunications network
(on demand, personalized, interactive) Synchronization

Collaboration with 
th d iContent protection
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In home
7

other devicesContent protection
Personal data protection



Services
Single broadcast program, multiple enhancing services

broadcast broadcast

Multi device linkProgram customization

Device & user 
control server

Extra content server

Multi device linkProgram customization

Extra content server

Recommend server
SNS server
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VoD server
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Program recommendationSocial TV



Demonstration

1. Program customization (media synchronization)

2. Social TV

3. Program recommendation

4. Multi device link
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1. Program Customization Service
Synchronization mechanism

MPEG-2 TS from broadcast

0”1”2”3”4”5”6”7”8”9”10”
PCR(Program Clock Rererence)

PTS for Video

PTS for Audio

1”0”3”2”5”4”7”6”9”8”11”
・・・・

Video The same PTS as in 
reference clock

0”PTS for Audio

P
re

s

Buffer0”1”2”3”4”5”6”7”8”9”10”
Audio 0”

3”
2”

1”

0”

0”3”

se
n
tatio

n
 (V

－ Sync technique - 1 －
Attach PTS based on 

broadcast reference time

－ Sync technique -2－
Delay and jitter absorption 

& presentation timing 
h i ti

0”2”1”

0”1”2”3”4”5”6”7”8”9”10”

Reference 
Time

PTS of additional contents

3 2” 1”

V
/
A

)

synchronization

012345678910

Additional Contents Hybridcast
receiver
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Additional function 
for communication channel

Delay and jitter of  networkDelay by server
process

receiver
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3. Program Recommendation Service
Program Recommendation Service

Broadcaster
Programs

with similar

Comment analysis
Program DB

Broadcaster

Related programs

Similarity-based search with similar 
description

< Past comments on SNS > Request and 
viewing-channel informationFavorite performer’s“He is the best actor  

I have ever seen !” 

Mr. A ‘s interest is ○○
Related programs

Your favorite programs

Search by performer

< Reviewer’s comments >

programs

RecommendationMost commented 
programs

“NHK Special : Antarctica”
500 comments

Your favorite programs

Talked-about programsp g

Highly rated
programs

< Reviewer’s ratings >
Mr. XYZ : “Must-viewing! ”

Rating = ★★★★★

Talked-about programs

Hi hl t d

Bulletin boards,
reviews, Link

Highly rated programs
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List of recommended 
programsSocial Networking Service

,
comments
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4. Multi Deice Link Service
Link TV with portable devices using 2D barcodep g

Capture QR code
Order “PLAY VoD” to TV

Terminal ID

User ID

“Play” command 
and Program ID

Search

Terminal ID,
Program ID and 
”Play” command 

Search 
VoD programTerminal ID 

& User ID

U d d i
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User and device
management  server Bookmark server

User and device
management  server



Prototype system (Exhibited at NHK Open House 2010)

Closed
caption

Slower
voice

User & device
management

Similarity-based
recommend

Comment-based
recommend

SNS-data
analysis

VOD

Broadcast

VOD
server

’s
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t

bookmark

Recommendation

B k k M lti D i Li k
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RESTful
Web API

Social TV Recommendation Bookmark Multi Device Link

M
P

E
G Program customization

B
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Application execution environment

Application Application Application Application Application

B

Receiver control 
API
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Prototype Hybridcast receiver  (implemented on Windows PC)

Application execution environmentAPI



Objective structure of Hybridcast system
Hybridcast =  Platform + Service system

= Broadcaster’s server + Receivers with fundamental functions and control API
+ Service-specific servers + Applications for receiver and other devices

Hybridcast
receiver

p pp

receiver

API

Application

Fundamental functions

Link

tag

A
PI

Content

Management
server

OS / HW

Content, data,
and applications

Content and
related data

Hybridcast
service server

Application
Application

Content
server

Broadcaster /

and applications

Platform
(to be defined as a common specification)

Portable devicesPC

Broadcaster Broadcaster / 
third party companies
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Service system
(to be created for each service)

(to be defined as a common specification)
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Conclusions

 Hybridcast
 TV-centric service model

 Will offer a variety of ways to enjoy TV programs

 Make full use of communications network

 Customization Customization

 Incorporation of social networking

 Linking with other devices Linking with other devices

 Ongoing work

 Define system specifications

 Develop a prototype STB-type receiver
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Thank youThank you.

TM
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Demonstration at NHK STRL Open House 2010


