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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
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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?
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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
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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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