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Current HRC verification issues for RRNR-TV tests

The HRC verification methods and measurement tolerances, explained in Annex IV of the FR-TV test plan, are based upon the visual inspection of waveform monitor displays, and become less accurate as the video becomes increasingly degraded. But very low bitrate HRCs and NTSC/PAL encoded HRCs introduce ambiguities that require measurement tolerances that exceed the now tighter RR-NR HRC acceptance tolerances. For highly degraded video sequences, measurements become unreliable for most parameters, and in particular, Horizontal Shift and Chroma Differential Timing.

Given the above, it has been suggested that software tools may be helpful, specifically the calibration routines in NTIA's VQM software, and I have been testing this with some success. For each sequence of a given HRC, the software method has been very good at measuring the Temporal Alignment to within 1 field. Also, spatial registration measurements for each sequence (Vertical & Horizontal Shifts) seem very repeatable. I am obtaining software results that are very consistent with my own visual waveform inspection results for less degraded HRCs, and stable numbers using the software with even heavily impaired video. 

However, there remain several criteria that the software does not address, or that it addresses only indirectly. 

The following criteria are not addressed at all:

Vertical or Horizontal Re-scaling, Picture Jitter, and Chroma Differential Timing 

These parameters can be measured using the visual waveform methods with fairly good reliability, except where heavily degraded (or NTSC/PAL converted) material is involved. Where the video is heavily degraded, only a guess-timate is possible. 

The following criteria are addressed only indirectly:

Peak Video and Black Levels
The software method reports these parameters as Gain and Offset values for Y, Cb and Cr. I need to consult with the software authors in order to interpret, in particular, the Offset values that are reported. Or we can rely on the visual waveform inspection methods since the tolerances for these parameters are adequate.

Horizontal and Vertical Cropping

The software instead reports a Processed Valid Region (PVR) on a sequence by sequence basis. I think that the visual inspection method, which directly compares SRC and HRC colourbars, is simpler and quite reliable, given the generous tolerances for this parameter.

Dropped or Repeated Frames

The software may detect theses as field delays. But typically, only a small number of measurements are taken. I will need to consult with the software authors to, hopefully, verify each frame IF any Temporal Alignment problems are noted for a given sequence / HRC combination.

It has been suggested that a second software method also be provided to the ILG, but none has not yet been offered.

The following table summarizes the current situation with respect to HRC conformance test methods, showing that a combination of software and visual inspection methods could provide a reasonable solution to HRC conformance testing, if tolerances for some parameters are allowed to loosen for heavily degraded video sequences. Note that if CRC is to perform this verification, we would need timely access to both the 525 and 625 sequences. 

Parameter Verification Summary

	Parameter
	Tolerance
	Visual method
	VQM method
	Status

	Peak Video level


	+/- 10%
	OK
	OK
	OK

	Black level


	+/- 10%
	OK
	OK
	OK

	Horizontal Shift
	+/- 1 pixel
	Difficult to ascertain when video is heavily degraded
	OK
	OK

	Vertical Shift
	+/- 1 line
	Difficult to ascertain when video is heavily degraded
	OK
	OK

	Horizontal Cropping


	30 pixels
	OK
	Results can be ambiguous
	OK

	Vertical Cropping


	20 lines
	OK
	Results can be ambiguous
	OK

	Horizontal Re-scaling
	none
	Difficult to ascertain when video is heavily degraded
	Not possible
	?

	Vertical Re-scaling
	none
	Difficult to ascertain when video is heavily degraded
	Not possible
	?

	Temporal Alignment


	+/- 2 frames
	Difficult to ascertain visually
	OK
	OK

	Dropped / Repeated Frames
	Permitted
	Time consuming to ascertain visually --- would only be checked if Temporal Alignment (above) problems are reported
	To be determined


	Maybe OK

	Chroma Differential Timing
	none
	Difficult to ascertain when video is heavily degraded
	Not possible
	?

	Picture Jitter
	none
	Difficult to ascertain when video is heavily degraded
	Not possible
	?


For Horizontal and Vertical Re-scaling, using the visual method, a measurement tolerance of 1 Y pixel (or line) is typical. For highly degraded video, this tolerance should probably be increased to around 4-5 units.

The same measurement tolerances would apply to Chroma Differential Timing.

For Picture Jitter, a 2 line measurement tolerance would probably be adequate.

525 Noise HRCs

Because these are of particular interest, I have confirmed that they contain a 6 line vertical displacement. This displacement could be corrected via software.
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