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Background

This document provides a guide to the ITU-R Recommendations in the BT-series related to broadcast television production. It is intended to help visitors at the ITU website to identify the Recommendations in the series that may be of interest in the area of television production.

NOTE – ITU-R Recommendations can be found at the following address: 
http://www.itu.int/ITU-R/publications/rec/index.asp
This annex is intended as a guide to all of the ITU-R Recommendations in the BT-series related to broadcast television production. It contains a brief description of each Recommendation and its areas of applicability.

ITU-R Recommendations are frequently updated as new technologies, practices or requirements appear. Version number suffixes of ITU-R Recommendations are therefore not appended. The most recent version of each Recommendation should always be used.

The Recommendations have been divided into the following categories:

•
general Recommendations for television systems;

•
conventional analogue 525-line and 625-line television systems;

•
enhanced analogue 525-line and 625-line television systems;

•
standard definition digital television systems;

•
high definition television.

General Recommendations for television systems

This group contains Recommendations on display adjustment, test signals, colorimetry, radio‑frequency interference levels, coordination of sound and picture timing and development of future television systems.

ITU-R BT.471-1
Nomenclature and description of colour bar signals (2 pages)





This document provides a uniform system of description and formatting for the four principal colour bar test patterns in common use. It includes: 



–
reference to Recommendations ITU-R BT.567 and BT.624;



–
standard measuring scale for luminance values;



–
colours to be used in colour bar signals, defined by their RGB levels;



–
standard order of presentation for colours in colour bars.

ITU-R BT.803

The avoidance of interference generated by digital television studio equipment (3 pages)





This document contains information to assist in determining whether studio equipment is radiating excessive amounts of interference and outlines techniques to reduce excessive interference. It describes:



–
allowable interference levels measured at 30 m;



–
measurement methods for interference levels;



–
circuit design methods to reduce interference levels.

ITU-R BT.814-1
Specifications and alignment procedures for setting of brightness and contrast of displays (5 pages)





This document contains information to assist in correct setting of black, white and 50% grey levels in a television picture by using a striped PLUGE (picture line-up generating equipment) test pattern:



–
details of the PLUGE test pattern;



–
details of PLUGE for HDTV systems.

ITU-R BT.815-1
Specification of a signal for measurement of the contrast ratio of displays (2 pages)





This document contains a description of a test pattern for on-screen photometer measurement of black and white luminance levels.

ITU-R BT.1198

Stereoscopic television based on R- and L-eye two-channel signals (1 page)





This document suggests some general principles to be followed in development of stereoscopic television systems to maximize their compatibility with existing monoscopic systems. It contains:



–
requirements for compatibility with monoscopic signal;



–
requirement for a discrete two-channel digital video coding scheme;



–
requirement for a discrete channel plus difference channel digital video
coding scheme.

ITU-R BT.1119-2
Wide-screen signalling for broadcasting (16 pages)





This document contains a list of display modes for translation of 4:3 aspect ratio pictures to and from 16:9 format and a data transmission format using the vertical interval for transmitting the picture format information.

ITU-R BT.1359-1
Relative timing of sound and vision for broadcasting (5 pages)





This document recommends maximum operating limits for delay between sound and picture. These delays arise from separation of sound and picture during processing or transmission. Such delay must be limited to prevent discomfort to the viewer. It also describes:



–
detectable thresholds of delay between sound and picture;



–
measurement conditions for subjective assessment of delay detectability.

ITU-R BT.1361

Worldwide unified colorimetry and related characteristics of future television and imaging systems (13 pages)





This document recommends chromaticity coordinates for standardized primary colours, analogue encoding equations, digital encoding equations, strategy for extended colour gamut and optimized integer coefficients for extended colour gamut.

ITU-R BT.1377


Labelling of video and audio apparatus throughput (processing) delay (1 page)





This document recommends labelling of audio and video processing equipment with throughput delays to assist in control of delay difference between sound and picture as discussed in ITU-R BT.1359.

ITU-R BT.1379-1
Safe areas of wide-screen 16:9 and standard 4:3 aspect ratio productions to achieve a common format during a transition period to widescreen 16:9 broadcasting (12 pages)





This document recommends areas at the edge of the picture in which critical content should not be placed. This maximizes compatibility between standard and widescreen formats.

ITU-R BT.1543

1 280 x 720, 16:9 progressively-captured image format for production and international programme exchange in the 60 Hz environment (10 pages)





This document specifies parameters for opto-electronic conversion, picture aspect ratio, signal format, digital representation, analogue representation, picture capture characteristics, level and line timing and frame timing for 1 280 x 720 pixel 60 Hz progressively-captured image format.

Conventional analogue television systems

ITU-R BT.470-6
Conventional television systems (36 pages)





This document contains operating parameters for analogue monochrome and analogue colour television systems including:



–
signal characteristics for monochrome 525-line and 625-line systems;



–
signal characteristics for PAL, NTSC and SECAM colour television systems;



–
a listing of the television standard currently used in each country;



–
colorimetric standards in colour television.

ITU-R BT.472-3
Video-frequency characteristics of a television system to be used for the international exchange of programmes between countries that have adopted 625-line colour or monochrome systems (2 pages)





This document contains operating parameters for analogue video signals with 625-line frames, including line and field frequency, gamma, luminance and amplitude and timing of sync intervals. It can be applied to PAL, NTSC or SECAM colour signals as well as to monochrome signals.

ITU-R BT.1439

Measurement methods applicable in the analogue television studio and the overall analogue television system (34 pages)





This document classifies and describes measurements on the synchronising component, luminance component and chrominance component of an analogue television signal.

Enhanced analogue television systems

This group includes Recommendations on operating parameters for analogue television systems with extended picture resolution, modified picture aspect ratio, modified picture scan technique and reduced interference effects. These systems are generally based on, or are designed for maximum compatibility with, existing 525-line and 625-line systems using NTSC, PAL or SECAM colour encoding systems. 

ITU-R BT.796

Parameters for enhanced compatible coding systems based on 625-line PAL and SECAM television systems (5 pages)





This document contains a set of target areas for improvements to be made in existing analogue colour television systems without loss of compatibility with existing receivers:



–
picture enhancement techniques for:




–
wider aspect ratio;




–
reduced cross-effects between luminance and chrominance signals;




–
ghost cancellation;




–
increased resolution;




–
data signalling;



–
sound enhancement techniques for improved quality sound coding.

ITU-R BT.797-1
Parameters for 4:3 enhanced television systems that are NTSC compatible (4 pages)





This document contains target areas for compatible system enhancement similar to ITU-R BT.796 but aimed at NTSC analogue colour television systems, and with the addition of enhancements to the luminance and chrominance components of the signal before transmission to reduce crushing effects in highly saturated areas of the picture:



–
higher resolution signal sources;



–
pre-compensation of chrominance signal;



–
adaptive emphasis of luminance signal;



–
ghost-cancelling reference signals;



–
progressive scanning receiver display.

ITU-R BT.1117-2
Studio format parameters for enhanced 16:9 aspect ratio 625-line television systems (D- and D2-MAC, PALplus, enhanced SECAM) (31 pages)





This document contains a description of two systems for encoding and transmission of extra picture information for enhanced resolution to 625-line analogue colour television pictures. Both systems are compatible with existing receivers. The document contains:



–
a description of Com3 and MACP analogue encoding options;



–
a listing of adjustments required to production equipment to change the aspect ratio;



–
a discussion of issues relating to down conversion from HDTV sources;



–
a discussion of film production methods which are suitable for the aspect ratio;



–
an EBU evaluation of the Com3 system.

ITU-R BT.1358

Studio parameters of 625 line and 525 line progressive scan television systems (10 pages)





This document specifies operating parameters for standard definition analogue television systems with non-interlaced (progressive) picture scanning at twice the conventional frame rate. It recommends analogue and digital signal parameters for maximizing compatibility with existing interlaced scan analogue television systems.

Standard definition digital television systems

This group includes Recommendations on operating parameters for digital television systems with a similar scan rate to conventional 525-line and 625-line analogue television systems.

ITU-R BT.601-5
Studio encoding parameters of digital television for standard 4:3 and widescreen 16:9 aspect ratios (18 pages)





This document contains format information and operating parameters for analogue-to-digital conversion, processing and transmission of standard definition and enhanced standard definition uncompressed digital video:



–
video signal luminance and colour difference encoding;



–
video sample quantization;



–
video sample rates for luminance and colour difference signals;



–
ratios of sample rates for luminance and colour difference signals;



–
digital filter characteristics for video antialiasing.

High definition digital television systems

This group includes recommended operating parameters for digital implementation of high definition television systems and for future development of television or other image display systems with even higher definition which are compatible with the current high definition television system Recommendations.

ITU-R BT.709-5
Parameter values for the HDTV standards for production and international programme exchange (31 pages)





This document contains a description of a compatible format for HDTV production using a 1 920 x 1 080 pixel image which can be used on either 1 125 line or 1 250-line HDTV systems. It specifies:


–
opto-electronic conversion parameters (chromaticity of primary colours and reference white);



–
picture characteristics (aspect ratio, active lines per picture);



–
picture scanning characteristics (interlace ratio, line rate, field rate);



–
signal format (analogue encoding of colour difference signals);



–
analogue representation (signal voltage levels and bandwidth);


–
digital representation (sampling frequencies, converter resolution, code levels for minimum and maximum intensity);



–
progressive and interlace image capture modes and their compatibilities.

ITU-R BT.1201

Extremely high resolution imagery (10 pages)





This document reviews current high definition television technology and offers an overview of issues which will need to be addressed in further increasing the horizontal and vertical resolution. It contains:



–
a suggested hierarchy of screen resolutions;



–
a suggested standard aspect ratio;



–
a discussion of currently available resolution for image capture and image reproduction in various media and on the usage of high-resolution media;



–
issues for acquisition, encoding, storage, transmission and reproduction.

ITU-R BT.1202

Displays for future television systems (1 page)





This document considers the benefits of a common display format and recommends a standard aspect ratio and commonality of colorimetry for various display technologies available or under development.

ITU-R BT.1360

Capture characteristics for high-definition images (2 pages)





This document recommends chromaticity coordinates, aspect ratio and pixel array size for high definition images.
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