Proposed change to 8.2.2. Mapping to the Subjective Scale

I’d like to propose that method for mapping to subjective scale be changed in order to optimize the video quality method assessment accuracy, while having virtually no impact to the test schedule. 

Here is the proposed text to be added to 8.2.2 in order to prevent unnecessary error in assessment:

Where DMOSp is the predicted DMOS, and the VQR is the model’s computed value for a clip-HRC combination. The weightings a, b  and c and the constant d are obtained by fitting the function to the data [DMOS, VCR].  The mapping function will maximize correlation between DMOSp and DMOS while simultaneously minimizing mean squared error. This non-linear mapping procedure will be applied to each model’s outputs before the evaluation metrics are computed.
This proposed change would mitigate the following problem that occurs if only squared error is minimized:  equal mean square error results in different Pearson’s correlation coefficients as the following example illustrates.

Example:  Two hypothetical pDMOS sets are given here to show that for essentially equal (0.13860 vs 0.13862) rms error, the correlation coefficients are not (0.89277 vs 0.86526 respectively).
	Normalized “DMOS”
	Hypothetical pDMOS1
	Hypothetical pDMOS2
	
	Error1
	Error2

	
	
	
	
	
	

	0.00000
	0.00000
	0.04664
	
	0.00000
	0.04664

	0.04091
	0.04091
	0.02971
	
	0.00000
	-0.01120

	0.08182
	0.08182
	0.29030
	
	0.00000
	0.20848

	0.12270
	0.12270
	0.27740
	
	0.00000
	0.15470

	0.16360
	0.16360
	0.30290
	
	0.00000
	0.13930

	0.20450
	0.20450
	0.37540
	
	0.00000
	0.17090

	0.24550
	0.24550
	0.44820
	
	0.00000
	0.20270

	0.28640
	0.28640
	0.49120
	
	0.00000
	0.20480

	0.32730
	0.32730
	0.15530
	
	0.00000
	-0.17200

	0.36820
	0.36820
	0.35570
	
	0.00000
	-0.01250

	0.40910
	0.40910
	0.19050
	
	0.00000
	-0.21860

	0.45000
	0.45000
	0.42910
	
	0.00000
	-0.02090

	0.45000
	0.94090
	0.28190
	
	0.49090
	-0.16810

	0.49090
	0.98180
	0.35830
	
	0.49090
	-0.13260

	0.53180
	0.53180
	0.66900
	
	0.00000
	0.13720

	0.57270
	0.57270
	0.64590
	
	0.00000
	0.07320

	0.61360
	0.61360
	0.74360
	
	0.00000
	0.13000

	0.65450
	0.65450
	0.81250
	
	0.00000
	0.15800

	0.69550
	0.69550
	0.69490
	
	0.00000
	-0.00060

	0.73640
	0.73640
	0.54040
	
	0.00000
	-0.19600

	0.77730
	0.77730
	0.71090
	
	0.00000
	-0.06640

	0.81820
	0.81820
	0.77650
	
	0.00000
	-0.04170

	0.85910
	0.85910
	0.76580
	
	0.00000
	-0.09330

	0.90000
	0.90000
	1.01300
	
	0.00000
	0.11300

	
	
	
	
	
	

	
	Cxy1
	Cxy2
	
	Error Stdev1
	Error Stdev2

	
	0.89277
	0.86526
	
	0.13860
	0.13862


Note that in this case rms error is calculated using the standard deviation measurement, STDEV() in MS Exel, equivalent to rms error for an algorithm successful at optimizing over error metric since optimum mean error is zero),  and correlation is calculated using Exel’s CORREL() function.

Best regards,
Kevin Ferguson
