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PROPOSED DRAFT NEW RECOMMENDATION

IDENTIFICATION OF PROCESSING DELAY

IN VIDEO AND AUDIO EQUIPMENT
In its  New Recommendation [11/BL/14] of  __ November 1997, Study Group 11 provides guidance concerning the acceptable limits of errors in vision and sound timing in television signals. It becomes the responsibility of the broadcaster to identify and correct any timing errors that might occur.

All circuits through which a signal passes introduce some amount of time delay. In an analog environment, video timing adjustment within a range of one horizontal line is often provided and is adequate for most needs. However in a digital environment delay can be a more complex problem.

In a digital environment, implementation of equivalent circuits may result in significant differences in delay. As an example, an analog implementation of a PAL decoder may simply comprise correlators with a throughput delay of 350 - 700 nS. A 2 x 2H line comb filter decoder would introduce 4H delay. Many digital decoders provide additional delay to retime the signal to vertical resulting in one frame delay! This is far in excess of the typical +/- 0.4 H delay built into digital production switchers. 

Digital audio also requires careful timing design. Mixing of signals where one channel passes through a processor whilst the other is fed directly will result in frequency dependent cancellation of common components. As an example, a two clock delay at 48KHz sampling rate would result in a 180 degree phase shift or frequency null at 12KHz when recombined with the original undelayed signal.

Video and Audio delay are easily measured, however the implications of adding or bypassing equipment in an operational environment are not obvious. The introduction or removal of equipment can create system or sound/vision timing problems. A throughput delay marker would provide a guide to the remedial action required to ensure relative sound/vision timing is maintained.

To assist broadcasters in the management of the sound/vision timing issue, it is proposed that Study Group 11 adopt a recommendation for labelling equipment with the value of its through-put delay. A draft recommendation is given in the Annex.

ANNEX

DRAFT NEW RECOMMENDATION

Labelling of Video and Audio Apparatus

Through-put (processing) Delay
The ITU Radiocommunications Assembly;

considering
(a)
that the delay through digital audio and video equipment may be significant

(b)
that equipment processing delay may affect sound/vision timing

(c)
that delay results in timing or frame offset for vision

(d)
that delay results in audio relative phase shift

(e)
that throughput delay may be large especially with Video Codecs

(f)
that the processing time through a piece of equipment might not be readily apparent to the user

(g)
that the marking of equipment processing delay time would assist in the identification and correction of potential system timing problems

 recommends
1.
That throughput delay be clearly identified on digital audio and video products where such delay is deemed significant.

2.
That such delay be indicated for the normal operating state and expressed in clock cycles, milliseconds, lines or frames as a value or range of values where the delay is variable.

3.
That a unique and easily recognised symbol be reserved to clearly identify throughput delay.

Note: This recommendation is limited to equipment in a digital environment. A threshold beyond which delay should be indicated requires definition. One line delay for video and one clock delay for audio is proposed as a starting point for future discussions
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