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Introduction
In the EVS Qualification Phase, the same 12 subjective tests were conducted by 13 different Proponent Companies (PC) according to a common subjective test plan [1]. The tests were organized in three groups of four tests each, where each group involved a different bandwidth, i.e., Narrowband (NB), Wideband (WB), Superwideband (SWB). The subjective tests involved two testing methodologies, the Absolute Category Rating (ACR) method and the Degradation Category Rating (DCR) method, described in ITU-T Recommendation P.800 [2]. The tests were designed according to P.800 and recommendations in the ITU-T Handbook of Practical Procedures for Subjective Testing [3]. Table 1 summarizes the subjective tests involved in the EVS Qualification Phase.
Table 1. Subjective Tests In the EVS Qualification Phase
[image: image1.wmf]Test

Bandwidth

Method

Content and Degradation

A

NB

ACR

Clean Speech, Clean channel

B

NB

ACR

Clean Speech, Noisy channel

C

NB

DCR

Noisy Speech, Clean channel

D

NB

ACR

Music and Mixed-content

E

WB

ACR

Clean Speech, Clean channel

F

WB

ACR

Clean Speech, Noisy channel

G

WB

DCR

Noisy Speech,Clean channel

H

WB

DCR

Music and Mixed-content

I

SWB

DCR

Clean Speech, Clean channel

J

SWB

DCR

Clean Speech, Noisy channel

K

SWB

DCR

Noisy Speech,Clean channel

L

SWB

DCR

Music and Mixed-content


For each of the 12 subjective tests, a number of standard MNRU reference conditions were selected to provide the test subjects a frame of reference for making their judgments of absolute quality in the ACR tests and degradation quality in the DCR tests. In P.800 tests the reference conditions are designed to span the full range of the five-point scale in the subjective tests. Analysis of the results derived from the EVS Qualification Test shows that the selected reference conditions successfully served this purpose to varying degrees for the 12 subjective tests. The purpose of this contribution is to recommend MNRU reference conditions for the Selection Tests that will adequately serve the purposes for which they are intended in the subjective tests.
Narrowband Experiments
Figure 1 shows quality plots for the four NB tests (A, B, C, D) of the reference conditions, MNRU conditions plus Direct, across the 13 PCs. Figure 2 shows summary plots of the same data averaged over the 13 PCs and a trend line based on a third order polynomial fit. Figure 2 shows that the Reference conditions did a fairly good job of spanning the quality range for ExpC and ExpD, less so for ExpB, and a poor job for ExpA. 
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Fig.1. Quality Scores for the Reference Conditions across the 13 Proponents from the NB Tests
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Fig.2. Average Quality Scores for the Reference Conditions from the NB Tests
Wideband Experiments

Figure 3 shows quality plots for the four WB tests (E, F, G, H) of the reference conditions across the 13 PCs. Figure 4 shows summary plots of the same data averaged over the 13 PCs and a trend line based on a third order polynomial fit. Figure 4 shows that the Reference conditions did a fairly good job of spanning the quality range for ExpG and Exp.H, less so for ExpE and ExpF. In general, there were too many MNRU conditions in the "saturation region" of the scale, i.e., after the curves had reached an asymptote.
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Fig.3. Quality Scores for the Reference Conditions across the 13 Proponents from the WB Tests
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Fig.4. Average Quality Scores for the Reference Conditions from the WB Tests

Superwideband Experiments

Figure 5 shows quality plots for the four SWB tests (I, J, K, L) of the reference conditions across the 13 PCs. Figure 6 shows summary plots of the same data averaged over the 13 PCs and a trend line based on a third order polynomial fit. Figure 6 shows that the Reference conditions did a fairly good job of spanning the quality range for ExpK and ExpL, less so for ExpI and ExpJ. Specifically, there were too many MNRU conditions in the "saturation region" of the scale, i.e., after the curves had reached an asymptote.
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Fig.5. Quality Scores for the Reference Conditions across the 13 Proponents from the SWB Tests
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Fig.6. Average Quality Scores for the Reference Conditions from the SWB Tests
Recommendations
Based on an examination of the scores from the subjective tests in the EVS Qualification Phase, the source recommends the MNRU levels shown in Table 2 for the subjective tests in the EVS selection Phase.
Table 2. Recommended MNRU Conditions (dB) for the Subjective Tests In the EVS Selection Phase
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