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Introduction
Procedure

Objective: Validate the Objective Test Method

130 out of the 432 initial conditions per language

Due to the consistent problems -> 81 French and 28 Czech
The process carried out to validate the Objective Test Method had
the following steps:

Objective results obtaining using the developed calculation algorithms ->
N/S/G-MOS

Comparison between previously obtained objective results and the
subjective results

Results comparison -> global and per language
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Introduction
Metrics (1)

Obtain -> accuracy, monotonicity and consistency of
the Objective Test Method
Characterization through Statistical Metrics:

Root Mean Square Error

Pearson Correlation

Spearmans’ Rank Correlation Coefficient

Kendall Tau Rank Correlation Coefficient

Residual Error Distribution
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Introduction
Metrics (Il)

Root Mean Square Error (RMSE)

RMSE measures the difference between values predicted by the
algorithm and the auditory values to evaluate its accuracy

Optimum value RMSE =0

1 .2
RMSE = \/WZNPerror[l] N = number of samples
MOS = subjective MOS

: _ _ MOSp = predicted MOS
Perror(i) = MOS(i) — MOS (1)
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Introduction
Metrics (lll)

Pearson Correlation Coefficient (R)

R measures the linear relationship between the algorithm performance and the
subjective data

R varies from -1 to 1 (R=1 -> perfect linear relationship)

Z(X' X)*(¥i-Y) Xi = subjective MOS
Y1 = predicted MOS
\/Z(m X )*‘/Z(w Y2

The 95% confidence interval — values of R for which the difference between the
parameter and the observed estimate is not statistically significant at the 5% level

ZiZ'GZ

2:0.5-In(1+Rj S
R

N = number of samples
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Introduction
Metrics (1V)

Spearman’s Rank Correlation Coefficient (p)

p assesses how well an arbitrary monotonic function
could describe the relationship between two variables

o varies from -1 to 1 (optimum value p =1)

6- Y dj
| di = difference between each rank of
_1_ N corresponding values of x and y
N (N 2 1) N = number of samples
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Introduction
Metrics (V)

Kendall Tau Rank Correlation Coefficient (T)

T measures the degree of correspondence between
two rankings.

T varies from -1 to 1 (optimum value T =1)

>Y
X gi = sum of samples ranked after the
r=—N -1 given sample

N(N -1 N = number of samples
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Introduction
Metrics (VI)

Residual Error Distribution (e)

e = |[MOSauditory — MOSobjective|
Perfect result: e =0

To evaluate the consistency we used the Cumulative
Density Function (CDF) applied to the error e

The graphical representation of the CDF will show the number
of conditions which yields a maximum residual error
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All Conditions Results Analysis

Comparing Subjective and Objective N-MOS Results
Pearson correlation = 0.954; confidence interval [0.933, 0.969]
Spearman Correlation Coefficient = 0.952; Kendall Tau = 0.821

RMSE = 0.255 e<0.25 for 67%; €<0.6 for 99%
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All Conditions Results Analysis
Comparing Subjective and Objective S-MOS Results

Pearson correlation = 0.920; confidence interval [0.884,0.945]

Spearman Correlation Coefficient = 0.914; Kendall Tau = 0.749

RMSE =0.338 e<0.25 for 55%: €<0.75 for 99%
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All Conditions Results Analysis
Comparing Subjective and Objective G-MOS Results

Pearson correlation = 0.945; confidence interval [0.920,0.962]

Spearman Correlation Coefficient = 0.935; Kendall Tau = 0.793

RMSE = 0.272
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French Conditions Results Analysis
Comparing Subjective and Objective G-MOS Results

Pearson correlation = 0.939; confidence interval [0.906,0.961]

Spearman Correlation Coefficient = 0.925; Kendall Tau = 0.781

RMSE =0.253 e<0.25 for 70%: €<0.65 for 99%
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Czech Conditions Results Analysis
Comparing Subjective and Objective G-MOS Results

Pearson correlation = 0.949; confidence interval [0.892,0.976]

Spearman Correlation Coefficient = 0.935; Kendall Tau = 0.793

RMSE = 0.321

e<0.25 for 50%; €<0.65 for 99%
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error e for Czech validation conditions

14

B 7ecsonica



Universidad deValladolid




	Index
	IntroductionProcedure
	IntroductionMetrics (I)
	IntroductionMetrics (II)
	IntroductionMetrics (III)
	IntroductionMetrics (IV)
	IntroductionMetrics (V)
	IntroductionMetrics (VI)
	All Conditions Results AnalysisComparing Subjective and Objective N-MOS Results
	All Conditions Results AnalysisComparing Subjective and Objective S-MOS Results
	All Conditions Results AnalysisComparing Subjective and Objective G-MOS Results
	French Conditions Results AnalysisComparing Subjective and Objective G-MOS Results
	Czech Conditions Results AnalysisComparing Subjective and Objective G-MOS Results

