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Introduction

This document reports on results from ITU-T P.835 listening tests conducted according to the EATS-3 common subjective testing framework [1].  The conditions were as reported previously in S4-120322 [2], but noise levels were increased by 6 dB.  
This adjustment was motivated by the observation that in [2], the majority of the SIG scores were greater than 3.0 (95.8% in narrowband Experiments 1 & 2; 97.5% in the wideband Experiments 3 &4).  In Contribution S4-120348 [3] where noise levels were both increased and decreased by 6dB, 95.6% of the SIG scores were also greater than or equal to 3.0.  In S4-120074 [4], where ‘SNR sweeps’ were included 68.3% (for US panels) and 75% (for German panels) of the SIG scores were greater than 3.0.  
There is risk that this quite low representation of the range of SIG scores below 3.0 in the training databases will result in greatly reduced quality of predictions in this range.  
In addition, in these series of experiments, the NoNoise condition used [2] was replaced by the Crossroad noise, so using all eight noise types of the EATS-3 test plan.
Experiment 1A: Narrowband

Reference Results

The results for the reference conditions are shown in Figure 1.  
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Figure 1.  Results for reference conditions, Experiment 1A
Results here are quite similar as for Experiment 1.

Test Results

The results for the test conditions are shown in Figure 2.
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Figure 2. Results for test conditions, Experiment 1A
Again, the overall range of scores obtained in Exp1A is similar to those of Exp1.  
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Figure 3. Scatter plot BAK vs SIG, all conditions, Experiment 1A
In Figure 3, it can be seen that the ratings for reference conditions generally bound the ratings for the test conditions.  The distribution of scores has shifted somewhat, to lower levels.  This is more readily seen in the following figure.
Comparison between Exp1 and Exp1A

Figure 4 shows a scatter plot comparing the per-condition results from Experiment 1, plotted on the abscissa, to those from Experiment 1A, plotted on the ordinate, to more directly compare results. 
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Figure 4.  Scatter plot of Exp1A versus Exp1. Regression shown for Reference scores only
The results for the references show that the full range of scores is exercised and the responses to the references continue to bound responses to the test conditions. Further, the responses to the reference conditions in the two experiments are quite consistent, as shown by the regression line, with correlation coefficient of 0.986 for the responses to the reference conditions.  Overall, all scores from the test conditions in Exp1A are reduced from those in Exp1, which is reasonable given the increase in noise level.  The range of SIG scores is also increased, and the number of conditions falling at or below 3.0 is increased from one (Exp1) to five (Exp1A).  Note that the scores for the reference conditions in Exp1A are higher than those in Exp1 by about 0.27 MOS, which may be evidence of a context effect.
Sample-level Results

As sixteen votes per sample were collected, the average ratings at the per-sample level can be used for retraining of ETSI EG 202 396-3.  While not included in this report due to size limitations, the results will be provided to Head Acoustics along with listening files and input signals for retraining.

Experiment 2A: Narrowband

Reference Results

The results for the reference conditions are shown in Figure 4. [image: image5.wmf]1
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Figure 5. Results for reference conditions, Experiment 2A
Error bars show the 95% confidence intervals.  The results for the reference conditions in Experiment 2A are quite similar to those from Experiment 1, 2, and 2A.  
Test Results
The results for the test conditions are shown in Figure 6.
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Figure 6. Results for test conditions, Experiment 2A
Error bars show the 95% confidence intervals.  In general, the results for Experiment 2A appear qualitatively similar to those from Experiment 1A in terms of range.  Plotting the SIG and BAK results as a scatter plot, Figure 7, helps to illustrate.
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Figure 7. Scatter plot BAK vs SIG, all conditions, Experiment 2A
The results from Experiment 2A shown in Figure 7 are qualitatively similar to those from Experiment 1A, shown in Figure 3.
Comparison between Exp2 and Exp2A

Figure 8 shows a scatter plot comparing the per-condition results from Experiment 2, plotted on the abscissa, to those from Experiment 2A, plotted on the ordinate, to more directly compare results. 
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Figure 8.  Scatter plot of Exp2A versus Exp2. Regressions shown for Reference
scores only, separately for SIG, BAK, REF
The results for the references show that the full range of scores is exercised and the responses to the references continue to bound responses to the test conditions. In this experiment, there are some differences in the responses to the reference conditions.  The largest deviations are for the OVRL ratings to the lower two NS Level conditions (i06 and i07; can also be seen in Figure 5).  For the OVRL scores, the correlation between the two experiments is 0.84.  As in Exp 1A, the scores for the references in 2A are higher than those from Exp 1.  

The scores for the test conditions show similar pattern to Exp 1A, where all scores are reduced in the A experiment, with 6-dB higher noise levels.
Sample-level results

As sixteen votes per sample were collected, the average ratings at the per-sample level can be used for retraining of ETSI EG 202 396-3.  While not included in this report due to size limitations, the results will be provided to Head Acoustics along with listening files and input signals for retraining.

Experiment 3A: Wideband

Reference Results

The results for the reference conditions are shown in Figure 9.
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Figure 9. Results for reference conditions, Experiment 3A
Error bars show the 95% confidence intervals.  The overall pattern of results for the reference conditions in Experiment 3A (wideband) is quite similar to those for Experiments 1A & 2A  (narrowband) and Experiment 3 from [2].
Test Results
The results for the test conditions are shown in Figure 10.


[image: image10]
Figure 10. Results for test conditions, Experiment 3A
Error bars show the 95% confidence intervals.  Results for Experiment 3A also appear to be spanning the full range of ratings, as can be more easily seen in the scatter plot shown in Figure 11.
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Figure 11. Scatter plot BAK vs SIG, all conditions, Experiment 3A
The reference conditions generally bound the range of the test conditions as in Exp 3 [2], with the exception of one data point for device E (lower left corner).  This condition corresponds to a device with a one-mic NS, operating in handheld handsfree mode, for the Pub noise, so the lowest input SNR of the test set.
Note that this implies that some changes to the reference system may be desirable, possibly increasing the distortion in the NS Level cases (lowest SIG rating of about 2.6, with BAK of 4.5 and increasing the noise level (lowest BAK rating of about 2.2 with SIG of about 4.6).

Comparison between Exp3 and Exp3A

Figure 12 shows a scatter plot comparing the per-condition results from Experiment 3 [2], plotted on the abscissa, to those from Experiment 3A, plotted on the ordinate, to more directly compare between experiments. 
[image: image12.emf]y = 0.9556x + 0.3628

R² = 0.9804

1

2

3

4

5

1 2 3 4 5

Mean Subjective Rating [Exp 3A]

Mean Subjective Rating [Exp 3]

Ref

SIG

BAK

OVRL

unity

Linear (Ref)


Figure 12.  Scatter plot of Exp3A versus Exp3. Regression shown for Reference scores only

The results for the references show that the full range of scores is exercised and the responses to the references continue to bound responses to the test conditions. There is very high consistency in the responses to references, with correlation of 0.99.  The responses to the test conditions are generally lower with the increased noise level, as seen in Exps 1A & 2A.  Note that there appears to be a shift in the reference scores, with those from Exp3A higher than those from Exp3 by about 0.36, similar to that shown in Fig. 4 for Exp1A.
Sample-level results

As sixteen votes per sample were collected, the average ratings at the per-sample level can be used for retraining of ETSI EG 202 396-3.  While not included in this report due to size limitations, the results will be provided to Head Acoustics along with listening files and input signals for retraining.

Experiment 4A: Wideband

Reference Results

The results for the reference conditions are shown in Figure 13.
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Figure 13. Results for reference conditions, Experiment 4A
Error bars show the 95% confidence intervals.  The pattern of results for the reference conditions in Experiment 4A (wideband) is quite similar to that seen for Experiment 3A.
Test Results
The results for the test conditions are shown in Figure 14.
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Figure 14. Results for test conditions, Experiment 4A
Results for Experiment 4A also appear to be spanning the full range of ratings, as can be more easily seen in the scatter plot shown in Figure 15.
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Figure 15. Scatter plot BAK vs SIG, all conditions, Experiment 4A
Again, as for Experiment 3A, the reference conditions generally bound the range of the test conditions, with a few exceptions.  In Exp4A, device F is operated in handheld handsfree mode and the two lowest scores are for the two loudest noise types, Pub and Car.  Device D is also operating in handheld handsfree mode and the lowest score is for noise type Pub.   As in Exp1A, five conditions result in SIG scores below 3.0.
Comparison between Exp4 and Exp4A

Figure 16 shows a scatter plot comparing the per-condition results from Experiment 4 [2], plotted on the abscissa, to those from Experiment 4A, plotted on the ordinate, to more directly compare between experiments. 
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Figure 16.  Scatter plot of Exp4A versus Exp4. Regression shown for Reference scores only

The results for the references show that the full range of scores is exercised and the responses to the references continue to bound responses to the test conditions. There is very high consistency in the responses to references, with correlation of 0.99.  The responses to the test conditions are generally lower with the increased noise level, as seen in Exps 1A, 2A and 3A.  Note that there appears to be a shift in the reference scores, with those from Exp4A higher than those from Exp4 by about 0.56, similar to that shown in Fig. 4 for Exp1A.

Sample-level results

As sixteen votes per sample were collected, the average ratings at the per-sample level can be used for retraining of ETSI EG 202 396-3.  While not included in this report due to size limitations, the results will be provided to Head Acoustics along with listening files and input signals for retraining.
Summary

The results reported here follow the EATS-3 common subjective testing framework and provide P.835 data on six narrowband and six wideband devices, each tested in both handset and handheld speakerphone modes, with sixteen votes per sample.  It is intended that these P.835 data will form part of the EATS collective database for retraining ETSI EG 202 396-3 [6].  

These devices are the same as tested in the results reported in [2].  Based on the similarity of the responses to the reference conditions, they can be combined with those results to increase the range of the scores. 
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