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The role of the Radiocommunication Sector is to ensure the rational, equitable, efficient and economical use of the
radio-frequency spectrum by all radiocommunication services, including satellite services, and carry out studies without

Rec. ITU-R BT.709-6

Foreword

limit of frequency range on the basis of which Recommendations are adopted.

The regulatory and policy functions of the Radiocommunication Sector are performed by World and Regional

Radiocommunication Conferences and Radiocommunication Assemblies supported by Study Groups.

ITU-R policy on IPR is described in the Common Patent Policy for ITU-T/ITU-R/ISO/IEC referenced in Annex 1 of
Resolution ITU-R 1. Forms to be used for the submission of patent statements and licensing declarations by patent
holders are available from http://www.itu.int/ITU-R/go/patents/en where the Guidelines for Implementation of the
Common Patent Policy for ITU-T/ITU-R/ISO/IEC and the ITU-R patent information database can also be found.
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RECOMMENDATION ITU-R BT.709-6

Parameter values for the HDTV! standards for production
and international programme exchange

(Question ITU-R 27/11)
(1990-1994-1995-1998-2000-2002-2015)

Scope

This Recommendation defines the image format parameters and values for HDTV?2,

Keywords

HDTV (high definition television), Image format, EOTF (electro optical transfer function), OETF
(optical electrical transfer function), PsF (progressive segmented frame)

The ITU Radiocommunication Assembly,

considering
a) that for many years HDTV programmes have been produced worldwide;
b) that parameter values for HDTV production standards should have maximum commonality;
C) that the parameters defined for all these systems meet the quality goals set for HDTV;
d) that film productions are an important programme source for HDTV broadcasting and,
conversely, the use of HDTV production systems has significant benefits for film programme
production;
e) that high-quality conversion between the various HDTV systems, as well as
down-conversion to 525/625 television systems, has been successfully implemented;
f) that programmes produced and archived will have a long shelf life,

recommends

that for HDTV programme production and international exchange, one of the systems described in
this Recommendation, should be used.

1 <A high-definition system is a system designed to allow viewing at about three times the picture height,
such that the system is virtually, or nearly, transparent to the quality of portrayal that would have been
perceived in the original scene or performance by a discerning viewer with normal visual acuity”. Report

ITU-R BT.801.
2 Previous versions of this Recommendation that may contain historic information can be found on the ITU
website.
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HDTYV system with square pixel common image format

Introduction

Rec. ITU-R BT.709-6

The common image format (CIF) is defined to have common picture parameter values independent
of the picture rate. The following picture rates are specified: 60 Hz, 50 Hz, 30 Hz, 25 Hz and 24 Hz.
For the 60, 30 and 24 Hz systems, picture rates having those values divided by 1.001 are also

specified.

Pictures are defined for progressive (P) capture and interlace (I) capture. Progressive captured
pictures can be transported with progressive (P) transport or progressive segmented frame (PsF)
transport. Interlace captured pictures can be transported with interlace (1) transport. Refer to

Attachment 2 for a description of segmented frame transport.

This results in the following combinations of picture rates and transports:

System C?&tzl;re Transport
60/P 60 or 60/1.001 progressive Progressive
30/P 30 or 30/1.001 progressive Progressive

30/PsF 30 or 30/1.001 progressive Segmented frame
60/1 30 or 30/1.001 interlace Interlace
50/P 50 progressive Progressive
25/P 25 progressive Progressive

25/PsF 25 progressive Segmented frame
50/1 25 interlace Interlace
24/pP 24 or 24/1.001 progressive Progressive

24/PsF 24 or 24/1.001 progressive Segmented frame

Copyright International Telecommunication Union/ITU Radiocommunication Sector

Provided by IHS Markit under license with ITU-R
No reproduction or networking permitted without license from IHS

Full document details: ITU-R BT.709-6 2015

Licensee=/, User=,

Not for Resale,

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/itu-r-bt-709-6-2015
http://www.avadocuments.com/doc/itu-r-bt-709-6-2015
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1 Opto-electronic conversion
Item Parameter System Values
1.1 | Opto-electronic transfer Assumed linear

characteristics before
non-linear pre-correction

1.2 | Overall opto-electronic transfer V =1.099 L%%_0.099 for 1>L>0.018
characteristics at source® V = 4500 L for 0018>L>0
where:

L : luminance of the image 0<L <1
V: corresponding electrical signal

1.3 | Chromaticity coordinates X y
(CIE, 1931)
Primary
— Red (R) 0.640 0.330
— Green (G) 0.300 0.600
— Blue (B) 0.150 0.060
1.4 | Assumed chromaticity for Des

equal primary signals
(Reference white)

X y
Er =Ec =Es 0.3127 0.3290

@ In typical production practice the encoding function of image sources is adjusted so that the final picture has the
desired look, as viewed on a reference monitor having the reference decoding function of Recommendation
ITU-R BT.1886, in the reference viewing environment defined in Recommendation ITU-R BT.2035.

2 Picture characteristics
Item Parameter System Values
2.1 | Aspect ratio 16:9
2.2 | Samples per active line 1920
2.3 Sampling lattice Orthogonal
2.4 | Active lines per picture 1080
25 Pixel aspect ratio 1:1 (square pixels)
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4 Rec. ITU-R BT.709-6

3 Signal format
Item Parameter System Values
3.1 | Conceptual non-linear pre-correction v =0.45
of primary signals (see item 1.2)
3.2 Derivation of luminance signal EZ, E{ = 0.2126 Er + 0.7152 E& +0.0722 Es
3.3 | Derivation of colour-difference Err = Eg-EY
signal (analogue coding) T 1.8556
_ ~0.2126 ER ~0.7152 E; +0.9278 E
1.8556
,_ER-Ey
Erp =—R =Y
CR ™ 15748
_ 0.7874 ER —0.7152 Eg —-0.0722 E
1.5748
3.4 | Quantization of RGB, luminance and D, = INT[(219E; +16)-2"8]
colour-difference signals®: @ s
D = |NT[(219 Eg +16)-2" ]
Di = INT[(219 Eg +16)-2”—8]
Dy = INT[(219 EY +16)-2”—8]
Dig = |NT[(224 Eég +128)-2”_8]
Deg = |NT[(224 Etr +128)-2”’8]
3.5 | Derivation of luminance and colour- Dy =INT| 0.2126Dg +0.7152Dg +0.0722D4 |
difference signals via quantized RGB
signals ( 0.2126 0.7152 0.9278 j 224 41
D' =INT|| - D, - D + D. |- —+2
cB 1.8556 R 18556 C 18556 B ) 219
(0.7874 0.7152 0.0722 j 224 .4
D' =IN D - D. — D, |-—+2
CR 15748 R 15748 © 15748 B ) 219

@ “n” denotes the number of the bit length of the quantized signal.

@ The operator INT returns the value of 0 for fractional parts in the range of 0 to 0.4999... and +1 for fractional parts
in the range of 0.5 t0 0.9999..., i.e. it rounds up fractions above 0.5.

Copyright International Telecommunication Union/ITU Radiocommunication Sector
Provided by IHS Markit under license with ITU-R
No reproduction or networking permitted without license from IHS

Full document details: ITU-R BT.709-6 2015

Documents
Document Sharing Hub

Licensee=/, User=,
Not for Resale,


http://www.avadocuments.com/doc/itu-r-bt-709-6-2015
http://www.avadocuments.com/doc/itu-r-bt-709-6-2015

