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The Video Quality Experts Group (VQEG) is pleased to offer the results of our recent test of objective measurement methods for television quality using a full reference methodology.

The main purpose of the Video Quality Experts Group (VQEG) is to provide input to the relevant standardization bodies responsible for producing international Recommendations regarding the definition of an objective Video Quality Metric (VQM) in the digital domain.  

Full Reference Television (FR-TV) Phase II addresses secondary distribution of digitally encoded television quality video.  FR-TV Phase II contains two tests, one for 525-line video and one for 625-line video.  Each test spans a wide range of quality, so that the evaluation criteria are able to determine statistical differences in model performance.  The 525 test had a wider range of DMOS (0 to 80) than the 625 test (3 to 55). The Phase II tests contain a broad coverage of typical content (spatial detail, motion complexity, color, etc.) and typical video processing conditions, to assess the ability of models to perform reliably over a very broad set of video content (generalizability).  To address the concern that standardization bodies would prefer to recommend a complete system, models submitted to Phase II were required to supply their own video calibration (e.g., spatial registration, temporal registration, gain and level offset).

Three independent labs conducted the FR-TV Phase II tests. Two labs, Communications Research Center (CRC, Canada) and Verizon (USA), performed the 525 test and the third lab, Fondazione Ugo Bordoni (FUB, Italy), performed the 625 test.  Of the initial ten proponents that expressed interest in participating, eight began the testing process and six completed the test.   The six proponents in the FR-TV Phase II are Chiba University (Japan), British Telecom (UK), CPqD (Brazil), NASA (USA), NTIA (USA), and Yonsei University (Korea).

This final report (attached) presents the methodology and complete results of Phase II of FR-TV tests.

The Pearson correlation coefficients for the six models ranged from 0.94 to 0.681.  It should not be inferred that VQEG considers the Pearson correlation coefficient to be the best statistic. Nevertheless, the ranking of the models based upon any of the seven metrics is similar but not identical.

Using the F test, finer discrimination between models can be achieved.  From the F statistic, values of F smaller than approximately 1.07 indicate that a model is not statistically different from the null (theoretically perfect) model.  No models are in this category.   Models D and H performed statistically better than the other models in the 525 test and are statistically equivalent to each other.

For the 625 data the same test shows that no model is statistically equal to the null (theoretically perfect) model but four models are statistically equivalent to each other and are statistically better than the others.  These models are A, E, F, and H.

Using the aggregated (both 525 and 625 test data taken together) individual viewer data, the model H performed statistically better than all other models.  When using the aggregated means of the viewer data, the models H and D perform equally well. However, the aggregation depends upon as yet unverified statistical assumptions, and may favor models that did well in the 525 test. This is because of the larger number of viewers in the 525 test.  The 525 can be considered a stronger test for this reason and also because it had a greater range of DMOS than the 625 test.

PSNR was calculated by BT, Yonsei, and NTIA.  The results from Yonsei were analyzed by six of the seven metrics used for proponents’ models. For both 525 and 625 data sets, the PSNR model fit significantly worse than the best models.  It is very likely that the same conclusions would hold for PSNR calculated by other proponents. 

VQEG believes that some models in this test perform well enough to be included in normative sections of Recommendations.
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