Ralf Schafer

HDTV and Beyond -
Technologies for
Tomorrow's Entertainment

Ralf Schafer

Fraunhofer Heinrich-Hertz-Institut

FraunhoferInstitut

Nachrichtentechnik
Heinrich-Hertz-Institut


mailto:schaefer@hhi.de
http://ip.hhi.de/

Ralf Schafer

Prerequisites for HDTV

HD sources

V

Wideband
distribution
channels HD displays

? V

slide 2

FraunhoferInstitut

Nachrichtentechnik
Heinrich-Hertz-Institut



Image Formats and Data Rates

TV HD(TV) D-Cinema

(ITU-R 601) 3k x 4k
Pixels per line 720 1920 4096
Number of lines 576/480 1080 3072
Frame rate 25/30 24/25/30 | 24
Components YUV YUV RGB
Bit/component 8/10 8/10 12
Data rate [Mbit/s] <165,9 <995,3 10.872

Digital HDTV requires al Gbit/ s
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Potential transmission channels for HDTV

Ralf Schafer

Channel Available Number of HDTV Comment

data rate programs (@ 1

Gbhit/s)

Terrestrial (DVB-T) 13 Mbit/s o) in 7/8 MHz channel
Cable (DVB-C) 38 Mbit/s 0 in 7/8 MHz channel
Sattellite (DVB-S/S2) | 38/50 Mbit/s 0 in 33 MHz channel
DSL < 50 Mbit/s 0
Fibre > Thit/s > 1.000 Not widely available

So we cannot transmit HDTV?

-> Compression is another prerequisite for HDTV?

slide 4

FraunhoferInstitut

Nachrichtentechnik
Heinrich-Hertz-Institut



ISO and ITU-T standards for image & video coding

D-Cinema 500 Mbit/s
production
TVIHDTV 100 Mbit/s
production
HDTV 20 Mbit/s
SDTV
CD-ROM — 1 Mbit/s
Videophone/
conference 64 kbit/s
Mobile video
services ' é%\é/TA)VC

' — 8 kbit/s

1990 1992 1994 1996 1998 2000 2002
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Milestones in Video Coding
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History of H.264/AVC
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ITU-T Q.6/SG16 (VCEG-Vi deo Coding Experts Gr
standardization activityterwmoe)re t he

August 1999: 1st test model (TML-1)
July 2001: MPEG open call for techr

December 2001: Formation of the Joint Video Team (JVT) between VCEG
and MPEG to finalize H.26L as a new joint project (similar to MPEG-
2/H.262)

July 2002: Final Committee Draft status in MPEG

Dec 002 technical freeze, FCD ballc
March 0603 final dr aft
May 0603 final approval compl eted 1T

July 004 Fidelity Range Extensions
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H.264/AVC Adoptions and Applications

C Wireless broadcast and mobile networks adoptions and applications
A Optional codec in 3GPP Release 6
A Optional codec in DVB (AVC) for DVB-H
A Mandatory in DMB (DAB application)
A Mandatory codec in Japanese 1 Segment ISDB-T system
C Broadcast adoptions and applications
Optional codec in DVB (DVB-AVC)
Optional codec for ATSC
Optional codec in Japan (ARIB) and Korea
HDTV services via satellite (DirecTV, Echo S
The only mandatory codec for HDTV services in Europe (EICTA)
SDTV services via IPTV (SBC, KPN, Belgacom, France Telecom, ...)
C Storage adoptions and applications
A Mandatory codec for HD-DVD
A Mandatory codec for Blu-ray Disk
A Mandatory codec for UMD in Sony Play Station Portable 3
A Used in Apple iPod Video

To To o To Io Do

C Internet
A Used in Adobedés Flash Player slide 9
A Used in Microsoftos Silverlight Faunhofer
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Number of HDTV Programs Using Compression

Channel

Available data
rate per channel

Number of
uncompressed
HDTV programs

Number of
compressed
(H.264/AVC)
HDTV programs

Terrestrial (DVB-T) | 13 Mbit/s 0 1
Cable (DVB-C) 38 Mbit/s 0 4
Sattellite (DVB- 38/50 Mbit/s 0 4-6
S/S2)

DSL < 50 Mbit/s 0 0es5
Fibre > 1 Thit/s > 1.000 > 100.000
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Today and the future

Ralf Schafer

Where are we today?

C HDTV is almost (at least in Europe) there

C D-Cinema (2Kk) is still in its infancy but is growing fast
C There is a clear path towards 4k Digital Cinema

C NTT presented its 3xHD system

C NHK presented its 8k system

C HHI presented its 5k system

Where are we going to?

C There is a clear tendency towards higher resolutions (displays resolution already
exceeds HDTYV resolution)

C Higher resolution is also needed for (autosterescopic) 3D
C Immersive services (either high resoulution or 3D) will become more important
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Example: Creation of Ultra-High Resolution Video Panoramas

A Capturing with two synchronized, high-quality digital cameras
A Photometric and geometric corrections of individual images

A Stitching of ultra-high resolution (5016x1400 pel) video panoramas

Ultra-High Resolution Video Panorama
[ -:—7 i B o Fak 155 — E. l-' =
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Pick-up of Bundeliga Football Game at Commerzbank Arena/Frankfurt
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Ultra-High Resolution Projection (1)

A Multi-view projection using 5 SXGA+ projectors (5 x 1K x 1.4K resolution)

A Projection of 5 vertical stripes
A Overlap of ca. 60 pixel between neighbor views
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Ultra-High Resolution Projection (2)

A Seemless transitions by soft blending
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Public Presentations of 5k System

CinemaxX, Berlin, 16th June 2006

Brenden Theatre, Las Vegas,
15th April 2007
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The Next Step: Multi-Camera System for Real Time Operation

Omnidirectional camera system -> all cameras have same optical axis
-> automatic stitching is possible oo
sliage
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First Panoramas Picked-up by 5k Camera System

Ralf Schafer

Square_30fps.avi

5k x 1.4 k panorama
picked-up by HHI 6s omni di

rect i
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The Development of 3D Cinema

3D movies have higher revenues than 2D versions of the same movie
USA: the number of 3D screens has increased from 330 in 2006 to 789 in
Jahr 2007

C In 2010 more than 3000 3D screens are expected

4337

O 0

source: Insight Media

C The number of 3D film productions is increasing rapidly

-> This will have an influence on the TV industry
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The Development of 3DTV

C Today, there are several technologies for 3D displays available
C There are a number of national and international activities dedicated to the development of 3D
home systems:
A US/EU/Asia: 3D Home Consortium
A Japan: 3D Consortium
A SMPTE Task Force on 3D Home Display Formats
A ISO/MPEG
A |TU-R, SG 6 Total Revenues
C New technologies (such as Liquid Lenses $3,500

$3,000 /A

or double LCD) will allow the production of
displays, witch are switchable between zisgg /

2D and 3D PRy

, —
C The European NEM initiative $1,000 5 o
(Networked and Electronic Media) has 3500 ns:oﬂﬂ/—{ e

Display Sales
($Million WW)

identified 3D as a strategic area for nsight Media |- 30 = =T 2006 | 2007 | 2008 | 2000 | 2010 | 2011
Europe —=—|_ow $226 $205 $240 $342 $399 $473 $557
(; The growth Of 3D dlsplay Sales |S O Expected | $261 $240 $345 $472 $595 $797 | $1,073
exponential === Optimistic | $295 $284 $498 $773 | $1,246 | $2,079 | $3,037
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Special Requirements for 3DTV

3DTV viewing conditions are more complex than in 3D cinema:

Glasses are generally not accepted in the living room
There are many different 3D display technologies
Variing viewing conditions (distance, display size)
User preferences have to be considered

Not all users can see stereo ( a 1 0 %)

Not all users want to see stereo ide 23
Users might not want to see all programmes in stereo Featnbistar
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3DTV transmission chain and adaptation to different display types

3D
trans- :
—> : o ==d decodin
content mission )
creation

N> 2

display /

- -
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Concept of Video-Plus-Depth Representation

255 Lnear

Video + Per-Pixel Depth Map

Transmitting video-plus-depth instead of two stereo views:
A first successful demonstrations by ATTEST project (2002-2004)
A meanwhile an existing standard in MPEG-C Part 3 (SSV)
A enables adaptation to any type of 2D and 3D display and viewing conditions

A Suffers from occlusion problem
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