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1
Introduction

This contribution proposes new text for sub-clause 7.2.2 (Video quality) of the working document of FG IPTV-DOC-0089 (Performance monitoring for IPTV).

2
Video quality monitoring parameters
According to the context of DSL Forum TR-126 [1], it is understood that video quality assessment can be carried out in three ways:

· Subjective assessment

· Objective assessment

· Parameter set based assessment

2.1
Subjective quality monitoring

There are a number of subjective video quality measurement methods suggested in ITU-R BT. 500 [2]. Depending on the impairment being evaluated, the selection of a method requires careful considerations of sequence duration, transmission condition, ecological environment and other factors. The output of the subjective tests is often an average of the quality ratings called Mean Opinion Score (MOS).

ITU-R BT.500-7 recommends a five-grade impairment scale:


5 – imperceptible


4 – perceptible, but not annoying


3 – slightly annoying


2 – annoying


1 – very annoying

The grading of video quality can also be expressed as a percent from 0 to 100, with 0 indicating no distortion. The higher the value is, the greater the distortion occurs.
ITU-R BT.500-11 includes specifications on how to perform different types of subjective test. The double stimulus continuous quality scale (DSCQS) and double stimulus comparison scale (DSCS) are both double stimulus where viewers rate the quality or change in quality of two video streams (reference and impaired). The single stimulus continuous quality evaluation (SSCQE) assesses only one impaired video stream. The DSCQS is claimed to be less sensitive to the context, while SSCQE is claimed to produce more representative estimates for quality monitoring.
2.2
Objective quality monitoring

Many advances have been made in objective video quality monitoring techniques. Although not as accurate as subjective quality measurement, objective assessment can provide quick support to fine-tuning network variables. Due to the complexity and time consuming of subjective video monitoring, there has been significant development of perceptual video quality measurement (PVQM) algorithms in recent years in an attempt to replicate the scores given by subjects in an objective tool. Objective quality monitoring can be classified into following categories:

· Techniques based on models of human video perception

· Techniques based on video signal parameters

Human video perception models attempt to emulate the characteristics of the human vision system to obtain video quality scores. A good model should yield high correlation to the ratings the actual viewers would provide. Three popular approaches can be used:

· Full reference (FR) – both the original transmitted and received video are available to determine the video quality

· Reduced reference (RF) – partial information about transmitted video and full information about received video are available to determine the video quality

· No reference (NF) – only the received video is available to determine the video quality.

By comparison between the transmitted and received video, various parameters can be obtained which are valuable in quality monitoring. Mean square error (MSE) and mean absolute error (MAE) calculate the frame difference between corresponding streams. The difference can also be assessed by the peak signal to noise ratio (PSNR) which is the log of the ratio of the peak signal squared to the MSE in a similar fashion to analogue system.

2.3
Quality monitoring based on parameter set

Various parameter sets have significant impact on the perceptual quality of transmitted video. These can be related to the duration of the impairment in the video signal, or to the network impairment parameters. They are indispensable for equipment specifications, as well as daily system performance measurement, improvement and monitoring.

Group of picture (GOP) length has impacts on transmitted video quality over error-prone networks. It has direct relation with the error propagation (the error length), the severity of loss (which conceptually refers to the difficulty in lost frame concealment, and can be measured by the PSNR drop following a loss), the loss position (measured by the time to the end of sequence, known as the “forgiveness effect”), the number of loss in a sequence, and the loss pattern (random or impulsive), etc.

From the network provider’s point of view, the transmitted compressed video quality can be monitored indirectly by network parameters including:

· Packet arrival time

· Packet delay and jitter

· Network bandwidth

· Impairment duration

· Packet loss (or drop), duplication or out of sequence

· PSI data presence rate

· Payload compression schemes (MPEG-2, MPEG-4 AVC, VC-1, etc.)

· Encapsulation schemes (Ethernet/IP/UDP/MPEG-2 TS, Ethernet/IP/UDP/RTP/MPEG-2 TS, Ethernet/MPLS/IP/UDP/RTP/MPEG-2 TS, etc.)

These network parameters can be monitored to provide cost-effective indications of the contribution of network behaviour to video quality.

3
Proposal
It is proposed to add the text of sub-clauses 2.1, 2.2 and 2.3 of this contribution to sub-clause 7.2.2 (Video quality) of the working document FG IPTV-DOC-0089 (Performance monitoring for IPTV).
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