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Test Report - Repeat of EVS Characterization Test bs1 with Noisy Speech
1. Summary

This document is Dynastat's report of the methods and procedures used to conduct a  subjective test for Qualcomm, inc.. Dynastat contracted with Qualcomm to run a repeat test of the superwideband Experiment bs1 described in permanent document EVS-8c, Test Plan for the EVS Characterization Phase [1]. In the Characterization Phase, Exp. bs1 was conducted by Dynastat using one of Dynastat's North American English speech databases (NAE1). The repeat experiment described in this document used that same speech database and the same 36 test conditions that were tested in Exp. bs1. The only differences between the two tests were: (1) different panels of subjects and (2) use of a noisy speech source, i.e., the NAE1 database with Car Noise added at a SNR of 15dB. 
1. Test Methods and Procedures
1.1. Test Overview
Dynastat conducted the subjective test using the same testing parameters described in the Test Plan [1] for Exp. bs1. Those parameters included:

· Test method - Degradation Category Rating (DCR) method described in ITU-T Recommendation P.800 [2]. 
· Subjects - 4 panels of 8 naive NAE subjects with the panels presented the randomization-playlists developed for bs1. 
· Source Speech - (NAE1) 6 talkers, 3 Males/3 Females, 5 samples per talker where each sample was a pair of Harvard sentences, duration = 8 sec. 
1.1. Listening Test Environment

The subjective test was performed in the same listening environment as described in Dynastat's Listening Lab report for the EVS Characterization Phase [3]. Speech materials were presented to subjects diotically over Sennheiser HD-280Pro Headphones at a level of 73dB SPL in each ear. Subjects were seated at visually-screened listening positions equipped with a monitor for presentation of the rating scale, a keyboard for registering responses, and the headset.
1.1. Processing of Test Materials
Qualcomm provided Dynastat with scripts for processing the source speech materials. Dynastat used the scripts to process the 36 test conditions for the repeat of EVS  Characterization Test  bs1 using Noisy Speech input. Neither the processed speech files nor the Source speech database were made available to Qualcomm.
2. Test Results

Table 1 shows the test results (Means, Standard Deviations, and 95% Confidence Intervals) for the 36 conditions involved in the repeat test for bs1. Each value shown in the table is based on 192 votes (32 subjects x 6 talkers). Figure 1 shows a column graph or score profile of the results shown in Table 1. 
Table 1  DMOS Results for the Repeat Test of bs1 using Noisy Speech Input 
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Condition (Source = NAE1 with Car Noise at 15dB SNR)

Codec

Bit rate

DTX

Level

FER/Profile

Mean

Stdev

95% CI

c01

Reference

DIRECT

-

-

-

4.74

0.57

0.080

c02

MNRU

MNRU Q=38 dB

-

-

-

4.77

0.47

0.067

c03

MNRU

MNRU Q=31 dB

-

-

-

4.46

0.69

0.098

c04

MNRU

MNRU Q=24 dB

-

-

-

3.04

0.96

0.136

c05

MNRU

MNRU Q=17 dB

-

-

-

1.78

0.84

0.118

c06

MNRU

MNRU Q=10 dB

-

-

-

1.18

0.52

0.074

c07

AMR-WB

AMR-WB

23.85

on

-26 dBov

-

4.08

0.83

0.117

c08

AMR-WB, frame erasures

AMR-WB

23.85

on

-26 dBov

Profile 7

3.30

0.94

0.133

c09

AMR-WB, frame erasures

AMR-WB

23.85

on

-26 dBov

Profile 8

2.66

1.05

0.148

c10

AMR-WB IO case B

EVS-WB

23.85

on

-26 dBov

4.13

0.81

0.115

c11

AMR-WB IO case B, MTSI bundled frame erasures

EVS-WB

23.85

on

-26 dBov

Profile 5

3.07

0.99

0.140

c12

AMR-WB IO case B, frame erasures

EVS-WB

23.85

on

-26 dBov

Profile 7

3.45

0.96

0.136

c13

AMR-WB IO case B, frame erasures

EVS-WB

23.85

on

-26 dBov

Profile 8

2.72

1.03

0.146

c14

AMR-WB IO case B, frame erasures

EVS-WB

23.85

on

-26 dBov

Profile 9

2.76

1.02

0.144

c15

AMR-WB IO case B, frame erasures

EVS-WB

23.85

on

-26 dBov

Profile10

2.53

0.95

0.135

c16

C.A.M. off, clean channel

EVS-SWB

13.2

on

-26 dBov

4.36

0.78

0.110

c17

C.A.M. off, MTSI bundled frame erasures

EVS-SWB

13.2

on

-26 dBov

Profile 5

3.21

1.01

0.142

c18

C.A.M. off, frame erasures

EVS-SWB

13.2

on

-26 dBov

Profile 7

3.73

1.01

0.143

c19

C.A.M. off, frame erasures

EVS-SWB

13.2

on

-26 dBov

Profile 8

3.35

0.99

0.140

c20

C.A.M. off, frame erasures

EVS-SWB

13.2

on

-26 dBov

Profile 9

2.95

1.06

0.151

c21

C.A.M. off, frame erasures

EVS-SWB

13.2

on

-26 dBov

Profile10

2.77

1.07

0.151

c22

Rate switching DTX on lower rates  No frame erasures

EVS-SWB

9.6-128

on

-26 dBov

-

4.43

0.69

0.098

c23

Rate switching DTX on lower rates  6% frame erasures

EVS-SWB

9.6-48

on

-26 dBov

6%

3.39

0.99

0.140

c24

channel aware mode clean channel (p=HI, o=3)

EVS-SWB

13.2CA

on

-26 dBov

4.21

0.75

0.106

c25

channel aware mode MTSI bundled frame erasures (p=HI, o=3)

EVS-SWB

13.2CA

on

-26 dBov

Profile 5

3.69

0.95

0.135

c26

channel aware mode frame erasures (p=HI, o=3)

EVS-SWB

13.2CA

on

-26 dBov

Profile 7

3.90

0.93

0.131

c27

channel aware mode frame erasures (p=HI, o=3)

EVS-SWB

13.2CA

on

-26 dBov

Profile 8

3.68

0.89

0.126

c28

channel aware mode frame erasures (p=HI, o=3)

EVS-SWB

13.2CA

on

-26 dBov

Profile 9

3.56

0.92

0.131

c29

channel aware mode frame erasures (p=HI, o=3)

EVS-SWB

13.2CA

on

-26 dBov

Profile10

3.39

0.95

0.134

c30

EVS-SWB/G.722.1C tandem EVS-SWB-->G.722.1C

EVS-SWB/G.722.1C

13.2/32

off

-26 dBov

3.79

0.98

0.138

c31

G.722.1C/EVS-SWB tandem G.722.1C-->EVS-SWB

G,722.1C/EVS-SWB

32/13.2

off

-26 dBov

4.16

0.84

0.118

c32

EVS-SWB tandem EVS-SWB-->EVS-SWB

EVS-SWB/EVS-SWB

13.2/13.2

off

-26 dBov

3.97

0.82

0.115

c33

G.722.1C tandem G.722.1C-->G.722.1C

G.722.1C/G.722.1C

32/32

off

-26 dBov

4.32

0.76

0.108

c34

EVS-SWB tandem EVS-SWB-->EVS-SWB

EVS-SWB/EVS-SWB

48/48

off

-26 dBov

4.63

0.67

0.094

c35

EVS-SWB @ 48

EVS-SWB

48

off

-26 dBov

4.79

0.50

0.071

c36

EVS-SWB @ 9.6

EVS-SWB

9.6

off

-26 dBov

4.18

0.80

0.113
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Fig.1  DMOS Profile for the Test Conditions in the Repeat of CT-Test bs1 using Noisy Speech Input

Figure 2 shows a plot of the Reference conditions in the test, DMOS for Source and MNRU conditions. The plot of DMOS vs. Direct Source and MNRU is typical of the "S-shaped curve" observed in DCR tests. 
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Fig.2   Plot of DMOS for the Reference Conditions (MNRU and Direct Source)

3. Statistical Analyses
Qualcomm provided Dynastat with sets of Test-Conditions to compare statistically using  Analysis of Variance (ANOVA). Those sets are summarized in Table 2. The left-hand section shows the seven sets of conditions to be compared (Groups A - G) and the right-hand section shows the six ANOVA's to be computed, e.g., Group A vs Group B, Group E vs Group F, etc. 
Table 2. Lists of Test Conditions within Groups and Statistical Comparisons of Groups
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Table 3 presents the results (i.e., ANOVA Source Tables) for each of the statistical comparisons specified in Table 2. Each section of the Table shows the results for a single comparison, e.g., A vs B, A vs C, etc. The following section presents a description of the Source Table for comparison A vs B, but that description applies to each of the six Source Tables.

The first section of Table 3 shows the Source Table for the comparison, Group-A (c24, c26, c27) vs Group B (c24, c26, c27). The analysis is a two-way ANOVA with one fixed factor (Between Groups) and one Random Factor (Within Groups). The votes for the Conditions within each group (e.g., c07,c08,c09 for Group A) have been averaged. The obtained F-ratio for the Between Groups effect is 72.51 which has a probability less than 0.0001, well below the criterion probability for significance (p<0.05). This result means that there is a highly significant difference between the two Groups, A and B. An examination of the Mean Scores for the Groups shows that Group A (3.35) is significantly worse than Group B (3.93). 
Table 3.  Results of ANOVA for the Comparisons shown in Table 2
[image: image5.wmf]Source of Variation    (A vs B)

SS

df

MS

F

Prob.

Group-A

<

Group-B

Between Groups

32.3

1

32.279

72.51

0.0000

3.35

<

3.93

Within Groups

170.1

382

0.445

Total

202.3

383

Source of Variation    (A vs C)

SS

df

MS

F

Prob.

Group-A

<

Group-C

Between Groups

20.8

1

20.783

44.63

0.0000

3.35

<

3.81

Within Groups

177.9

382

0.466

Total

198.7

383

Source of Variation    (A vs D)

SS

df

MS

F

Prob.

Group-A

=

Group-D

Between Groups

0.7

1

0.723

1.56

0.2121

3.35

=

3.43

Within Groups

176.9

382

0.463

Total

177.6

383

Source of Variation    (E vs F)

SS

df

MS

F

Prob.

Group-E

>

Group-F

Between Groups

11.3

1

11.287

28.46

0.0000

3.74

>

3.39

Within Groups

151.5

382

0.397

Total

162.8

383

Source of Variation    (E vs G)

SS

df

MS

F

Prob.

Group-E

>

Group-G

Between Groups

37.9

1

37.918

97.68

0.0000

3.74

>

3.11

Within Groups

148.3

382

0.388

Total

186.2

383

Source of Variation    (F vs G)

SS

df

MS

F

Prob.

Group-F

>

Group-G

Between Groups

7.8

1

7.831

19.66

0.0000

3.39

>

3.11

Within Groups

152.2

382

0.398

Total

160.0

383


Table 4 summarizes the results of the ANOVA's presented in Table 3. 
Table 4.  Summary of the ANOVA Results
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Worse Than

Group-B (3.93) 

 Group-A (3.35)

Worse Than

Group-C (3.81) 

 Group-A (3.35)

Equivalent To

Group-D (3.43) 

 Group-E (3.74)

Better Than

Group-F (3.39) 

 Group-E (3.74)

Better Than

Group-G (3.11) 

 Group-F (3.39)

Better Than

Group-G (3.11) 
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