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1 Introduction
The “Video Adhoc Group Database for Video Codec Evaluation“ contains several metrics to evaluate the subjective quality of video sequences in typical 3GPP encoding and transmission conditions. The metrics accepted for inclusion into the data base up to now include the averaging encoding PSNR, the average decoding PSNR, the standard deviation of the decoded PSNR, and the percentage of degraded video duration. However, the proposed objective metrics have significant limitations especially for description of quality variance over time in PSNR and temporal domain. Therefore, we propose to add additional metrics to the video adhoc group database and test their suitability within the constraints to be determined at SA4#37. 
2 Discussion
In our opinion, the following quality issues should be addressed in video quality work item:
· individual image quality should be high,

· temporal resolution should be high,

· the variance of the image quality and temporal resolution should be low,

· sudden changes of image quality and temporal resolution should be avoided.
This quality should obviously be measured at the receiver and therefore, the decoding quality is of major interest. Nevertheless, as also the encoder performance is to be tested, the encoding quality needs to be evaluated without taking into account any transmission artefacts.
We will briefly review the proposed metrics with respect their capability to address the quality issues above.

Average PSNR

The individual image quality is quite well addressed by this metric. All other subjective quality issues are not sufficiently addressed by this metric.

Standard Deviation of PSNR

The standard deviation at the encoder seems to be as important as at the decoder, especially if rate control algorithms are to be used. The standard deviation only addresses the variance of the image quality. Any other issues are not addressed. 
Percentage Degraded Video Duration
This metric only addresses the variance of the video quality at the decoder compared to the encoding quality.

Despite the suitability of these metrics to reflect some video quality aspects, many issues are not sufficiently addressed, e.g.

· The average PSNR does usually not sufficiently weigh bad frames. For example, frames with PSNR > 40 dB increase the average PSNR significantly though the difference to a frame of 35 dB is not visible.

· The standard deviation also does not allow to detect whether the deviation results from a few very bad pictures or many pictures which just slightly decreased quality, e.g. due to rate control. Some effects such as pumping, etc. are not detected by this metric.

· The rapidness of quality changes is not taken into account by these metrics.

· The fluctuation of video frame rates at the encoder (e.g., due to rate control) and the decoder (e.g., due to frame dropping), is not taken into account.

Some of these effects will be shown by subjective sequences at the meeting.
3 Additional Metrics
3.1 PSNR of Average NSD

We propose to add the PSNR of the average normalized sum-of-squared-difference (NSD) for the encoder and the decoder.
	Definition:
	PSNRNSD,c = PSNR(1/N Σi di)
PSNRNSD,r = PSNR(1/N Σi ei)

	Indications of metric:
	This metric indicates to some extent the overall quality of the received video. The metric significantly weighs bad looking frames, e.g. the quality and the variance of the sequence is taken into account in a single measure. 

	Limitations of metric:
	· The metric does not take into account the timely variance as well as the duration of bad quality spikes of the sequence.

· The metric might not sufficiently take into account specific loss artefacts.

· The metric does not take into account timely offset in the decoding and presentation.


3.2 Standard Deviation of Degraded Video Duration.

To express the timely variance of the degraded video duration, we propose to address not only the average percentage of the degraded video duration, but also the standard deviation.
	Definition:
	i=0;

DVD2 = 0

dvd=0;
while( i < N)

if (PSNR(di) – PSNR(ei)>x)
dvd++ ;

else

dvd=0 ;

DVD2 += (dvd*dvd)

end

i++ ;

end

STDDVD= (DVD2/N –(pDVD/100)2)1/2

	Indications of metric:
	This metric allows indicating the time variance of the duration of degraded video. Longer times of bad video quality are more significant and higher weighted by the variance.

	Limitations of metric:
	The variance can not distinguish between short-term and long-term variance.

	Further Remarks:
	 


3.3 Percentage of Skipped Frames

In some scenarios the encoder might decide to drop entire frames, e.g. because of rate control issues. The encoder should encode a sequence with a certain maximum video frame rate and should decide to appropriately adapt its video frame rate. Obviously, not too many frames should be skipped at the encoder, but also the quality of individual frames should not be sacrificed too significantly. The encoding should be performed based on the frame rate of the original sequence with No the number of frames in the original sequence.
	Definition:
	PSF    = 1/No · Σi 1(original frame oi skipped by encoder) · 100
1(y) is the indicator function with 1 if y is true and 0 otherwise

	Indications:
	The metric describes the performance of the encoder, especially in case that low-delay rate control needs to be used. 

	Limitations:
	The metric does not take into account the time variance of the frame rate.

	Further Remarks:
	· The metric might also be expressed at the average frame rate.

· The metric might be combined with the degraded video duration.


3.4 Standard Deviation of Skipped Frames

Frame rate variations are very annoying to the user. Therefore, the frame rate should be maintained as good as possible by the video encoder. The standard deviation of the skipped frames provides a suitable indication on the variance of the frame rate.
	Definition:
	i=0;
PSF2 = 0

sf=0;
while( i < No)

if (original frame oi skipped by encoder)
sf++ ;

else

sf=0 ;

PSF2 += (sf*sf)

end
i++ ;

end

STDSF= (PSF2/No –PSF2)1/2

	Indications of metric:
	This metric allows indicating the time variance of the encoder frame rate.

	Limitations of metric:
	The variance can not distinguish between short-term and long-term variance.

	Further Remarks:
	Similar as for the percentage of skipped frames, the metric might be combined with the degraded video duration.


4 Proposal
To address several of the mentioned aspects we propose 

· to add the following metrics to the video database.

· to add PSNR of average encoding NSD, percentage of skipped frames, and standard deviation of skipped frames to any encoder performance tests.

· to add PSNR of average decoding NSD and standard deviation of the degraded video duration to the metrics for any decoder performance tests.   

These metrics should be investigated under the agreed test conditions and will be reviewed at SA4#37.
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