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Summary

In this report a summary for AMR-NS Selection Phase Experiments 3a, 3b and 3c (Artifacts, Clipping and Distortion Effects in Background Noise Conditions) conducted by FUB in the Italian language is given.

1. Introduction

FUB performed listening tests, in accordance with the Test Plan Specification for the AMR-NS Selection Phase [1] Experiments 3a, 3b and 3c to evaluate the performance of the six AMR (Adaptive Multi-Rate Speech Codec) Noise Suppressers candidates in several conditions through the measure of modified ACR.

These experiments are designed to characterize the performance of the AMR-NS as concerning the requirement of “No artifacts in residual noise, and no speech clipping and no reduction in intelligibility”. These ACR experiments will be run for three types of acoustic background noise: a car noise (that is stationary both in level and in spectrum); a street noise (that is non-stationary in level but fairly stationary in spectrum); a babble noise (that is fairly stationary in level but non-stationary in spectrum).

The test design is defined in Section 9 of the AMR-NS Selection Phase Test Plan [1].

In these tests speech signal of four speakers (2 male, 2 female) have been used as source material. The original sentences are “short samples” sentence pairs of 8 seconds length selected from the “Multi-lingual Speech Database for telephonometry 1994" [2]. These have been processed in order to obtain “long samples”; that is sentence quadruplets 16 seconds in length in compliance with the specifications in the AMR-NS Characterization Selection Phase Test Plan [1] §6.4.

As required 4 groups of six subjects (native speakers of the Italian language, balanced in gender) performed as subjects in the test.

The votes of the modified ACR test have been copied to a standard spreadsheet and simple statistical analysis as MOS and Standard Deviation, both gender-wise and combined-gender, have been computed.

2. Source Material

28 “long samples” sentences have been created selecting from a list of “short samples” sentence-pairs database collected by CSELT laboratories, that kindly give the permission to use this speech material in this experiment. In conclusion for each of the 4 speakers we have 7 different “long samples”: 1 for practice and 6 for test, as required in the AMR-NS Selection Phase Test Plan [1] §9. All files fulfill the required conditions defined in chapter six of the test plan, and have an exact duration of 16 seconds.

This database contains speech sampled at 16 kHz, for a bandwidth of 8 kHz. No filtering has been executed on these files; only the active speech level was adjusted to -26 dBov. The preprocessing has been performed using the ITU STL96 software tool. 

The processing has been performed on a PC with Microsoft NT 4.0.

Due to the limited amount of data, it was decided, according with the host lab, that these 28 files may be uploaded via ftp procedure. The host lab, COMSAT, provided the necessary instructions to perform the upload. So that the speech material, according to the structure and name convention defined in the test plan available at the time of the delivery of the speech files, was provided to COMSAT, that is the designed Host Laboratory for this specific experiment. 

3. Experimental Design

The test design followed the specification in the AMR-NS Selection Phase Test Plan, and is summarized in Table 1.

Table 1: 
Factors and Conditions for Experiment 5.

Main Codec Conditions
#
Notes

Noise Suppresser Candidates
6


Codec
1
AMR

Codec Modes (FR/HR)
FR
12.2 kbps rate

BERs
0
Clear channel, no transmission errors

Input level
1
nominal: -26dB relative to OVL

Acoustic Background Noise
3
Static Car @ 6dB and 12dB

Street @ 9dB and 15dB

Babble @ 9dB and 15dB

Tandeming
1
Self tandem condition at one noise level

Input Characteristic
1
GSM Filtered

Codec references
#
Notes

All Experiments
1
AMR wo/ NS





Other references
#
Notes

Direct

nominal level, GSM Filtered

MNRU, Exp 3a, 3b, 3c

nominal level, with background noise, GSM Filtered,  Q= 6, 12, 18, 24, 30dB

Ideal Noise Suppression
9
5 levels from SNR, 4 levels from SNR+6

Common Conditions
#
Notes

GSM Channel
0
NO channel model

Number of talkers
4
2 male + 2 female 

Number of speech samples
28
6/ talker for the main test + 1/ talker for the Practice session

Listening Level
1
-15dBPa (79dB SPL) at ERP

Listeners
24
Naive Listeners

Randomizations
6
6 groups of 4 listeners

Rating Scale
1
Modified ACR Instructions

Replications
1
Original Presentation Only

Tables 2 and 3 describe the conditions for the 16 practice speech samples, as well as the 36 conditions object of the subjective listening test under consideration.

Table 2: 
List of preliminary conditions for experiments 3

Cond.
Presentation

order
SNR value
Ideal NS (dB)
Trans-codings 
Codec
Talker and 

Sample Number

P1
5
SNR
-
-
Direct
M1S07

P2
1
SNR
-
-
MNRU-12
M2S07

P3
3
SNR
-
1
AMR@12.2
M1S07

P4
7
SNR
6
1
AMR@12.2
M2S07

P5
6
SNR
10
1
AMR@12.2
F1S07

P6
2
SNR+6
4
1
AMR@12.2
F2S07

P7
4
SNR+6
8
1
AMR@12.2
F1S07

P8
8
SNR
-
2
AMR@12.2
F2S07

P9
14
SNR
-
-
Direct
F1S07

P10
10
SNR
-
-
MNRU-12
F2S07

P11
12
SNR
-
1
AMR@12.2
F1S07

P12
16
SNR
6
1
AMR@12.2
F2S07

P13
13
SNR
10
1
AMR@12.2
M1S07

P14
9
SNR+6
4
1
AMR@12.2
M2S07

P15
11
SNR+6
8
1
AMR@12.2
M1S07

P16
15
SNR
-
2
AMR@12.2
M2S07

Table 3: 
List of test conditions for experiments 3
Cond.
SNR value
Ideal NS  (dB)
Trans-codings 
Codec
Speech sample number 

(6 sequences)

1
SNR
-
-
Direct
4 3 4 5 6 1

2
SNR
-
-
MNRU-30
4 3 4 5 6 1

3
SNR
-
-
MNRU-24
4 3 4 5 6 1

4
SNR
-
-
MNRU-18
4 3 4 5 6 1

5
SNR
-
-
MNRU-12
4 3 4 5 6 1

6
SNR
-
-
MNRU-6
4 3 4 5 6 1

7
SNR
-
1
AMR@12.2
1 2 3 4 5 6

8
SNR
4
1
AMR@12.2
1 2 3 4 5 6

9
SNR
6
1
AMR@12.2
1 2 3 4 5 6

10
SNR
8
1
AMR@12.2
1 2 3 4 5 6

11
SNR
10
1
AMR@12.2
1 2 3 4 5 6

12
SNR
12
1
AMR@12.2
1 2 3 4 5 6

13
SNR+6
-
1
AMR@12.2
2 3 4 5 6 1

14
SNR+6
4
1
AMR@12.2
2 3 4 5 6 1

15
SNR+6
6
1
AMR@12.2
2 3 4 5 6 1

16
SNR+6
8
1
AMR@12.2
2 3 4 5 6 1

17
SNR+6
10
1
AMR@12.2
2 3 4 5 6 1

18
SNR
-
2
AMR@12.2
3 4 5 6 1 2

19
SNR
-
1
AMR/NS1@12.2
1 2 3 4 5 6

20
SNR
-
1
AMR/NS2@12.2
1 2 3 4 5 6

21
SNR
-
1
AMR/NS3@12.2
1 2 3 4 5 6

22
SNR
-
1
AMR/NS4@12.2
1 2 3 4 5 6

23
SNR
-
1
AMR/NS5@12.2
1 2 3 4 5 6

24
SNR
-
1
AMR/NS6@12.2
1 2 3 4 5 6

25
SNR+6
-
1
AMR/NS1@12.2
2 3 4 5 6 1

26
SNR+6
-
1
AMR/NS2@12.2
2 3 4 5 6 1

27
SNR+6
-
1
AMR/NS3@12.2
2 3 4 5 6 1

28
SNR+6
-
1
AMR/NS4@12.2
2 3 4 5 6 1

29
SNR+6
-
1
AMR/NS5@12.2
2 3 4 5 6 1

30
SNR+6
-
1
AMR/NS6@12.2
2 3 4 5 6 1

31
SNR
-
2
AMR/NS1@12.2
3 4 5 6 1 2

32
SNR
-
2
AMR/NS2@12.2
3 4 5 6 1 2

33
SNR
-
2
AMR/NS3@12.2
3 4 5 6 1 2

34
SNR
-
2
AMR/NS4@12.2
3 4 5 6 1 2

35
SNR
-
2
AMR/NS5@12.2
3 4 5 6 1 2

36
SNR
-
2
AMR/NS6@12.2
3 4 5 6 1 2

Notes:
· 4 talkers are used for all conditions: 2 male and 2 female 

· 6 speech samples (16 s) are used for each talker

· AMR@12.2 means AMR at 12.2 kbit/s

· AMR/NSx@12.2 means NS candidate x with AMR at 12.2 kbit/s

· Conditions 9 and 13, 11 and 14, and 12 and 15 are at the same SNR, respectively, but the sample order are different and allows for comparison NS candidate<-> Ideal NS for both SNR levels.

Experiment 3a: Car noise with SNR = SNR_C = 6 dB,

Experiment 3b: Street noise with SNR = SNR_S = 9 dB  

Experiment 3c: Babble noise with SNR = SNR_B = 9 dB

4. Processed Material

The host laboratory provided a CDROM BOX (printed the 22nd October 1999) set of 3 CDs, one for each experiment. Each CD contains 880 speech audio files. CD and directory names are related to the experiment and sub experiment name, while file names are related to the randomization lists provided in appendix of the test plan.

The CD material has been also checked in FUB. First we checked that all the filenames matched with the list given in Annex F3 of the test plan, then an operator listened to all the speech files in order to check for possible (macroscopic) errors.

5. Listening Sessions

5.1 Presentation Sequence Material

FUB used the grouping and randomization sequences specified in the AMR-NS Selection Test Plan for Experiments 3 (Annex F3).

5.2 Listeners

The subjective assessment was performed using 24 listeners (nominally balanced between male and female), divided into six groups of four listeners each. Each group of listeners was presented with different material, appropriately randomized, i.e. according to the lists defined in the Test Plan (Annex F3).

The listener selection criteria were compliant with the AMR Characterization Test Plan.

About 90% of subjects were selected from an existing pool of native Italian language listeners for which past assessment performance data exists indicating their general hearing integrity, the remaining 10% of subjects (two for each experiments) were naive listeners.

In the following graphs (Figure 1A, 1B, 1C) the results of the 24 listeners class is reported for the NMRU condition (plus the direct condition) for each of the three experiments.
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Figure 1A
NMRU and direct condition for FUB’s Experiment 3A (car noise)
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Figure 1B
NMRU and direct condition for FUB’s Experiment 3B (street noise)
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Figure 1C
NMRU and direct condition for FUB’s Experiment 3C (babble noise)

5.3 Audio Presentation

The speech material was presented to listener monaurally using a telephone handset (receiver only) implementing the required modified-IRS receive characteristic. A pink noise (previously calibrated at -26dB rms using the STL96 software tools) file produced by the D/A has been utilized to calibrate monophonic speech to the listener's preferred listening ear at an active level of -15 dBPa (79 dB SPL). Two listeners were seated in a room that fulfills the specification given in ITU-T P.800; listeners had to sign the appropriate box on a module after the presentation of a file. 

Between two consecutive presentations we put a pause of five seconds, sufficient to sign the choice and turn to next page. Listeners cannot see each other vote neither the face as well as any other part of the other person performing the test. 

5.4 Scoring

The presented sentences were scored by the listeners using a five-point scale as defined in the Modified ACR instruction module defined in the Test Plan (Annex A2).

The listener responses were collected on paper. Vote then have been copied on a spreadsheet by an operator, and checked for possible typing mistakes by a second operator. The votes of each group of listeners for each presentation set of speech material were stored as ASCII files for subsequent analysis and presentation.

Upon completion of the listening sessions, all raw data were de-scrambled and consolidated into a single ASCII file, which was used for the statistical analysis, necessary to fill the spreadsheet defined for the global analysis.

6. Statistical Analysis

Tables 4a, 4b, 4c present the basic statistical analysis data produced by FUB for AMR-NS Selection Phase Experiment 3. These are the same data as provided to the Global Analysis Laboratory. Each test condition received a total of 96 votes.

Table 4A: 
Experiment 3A – Means and standard deviations


ALL
FEMALE
MALE

Cond.
SNR value
Id NS (dB)
Tr-cod
Codec
AVER
STDEV
Mean(F)
Stdev(F)
Mean(M)
Stdev(M)

1
SNR
-
-
Direct
3.48
1.11
3.46
1.15
3.50
1.09

2
SNR
-
-
MNRU-30
3.30
1.17
3.29
1.20
3.31
1.15

3
SNR
-
-
MNRU-24
3.10
1.08
2.96
1.13
3.25
1.02

4
SNR
-
-
MNRU-18
2.67
1.15
2.65
1.19
2.69
1.11

5
SNR
-
-
MNRU-12
2.19
1.26
2.10
1.24
2.27
1.28

6
SNR
-
-
MNRU-6
1.69
1.06
1.69
1.11
1.69
1.01

7
SNR
-
1
AMR@12.2
3.15
0.99
3.08
0.94
3.21
1.05

8
SNR
4
1
AMR@12.2
3.52
0.98
3.44
1.03
3.60
0.94

9
SNR
6
1
AMR@12.2
3.59
0.95
3.54
0.92
3.65
0.98

10
SNR
8
1
AMR@12.2
3.78
0.78
3.71
0.82
3.85
0.74

11
SNR
10
1
AMR@12.2
4.01
0.83
3.98
0.86
4.04
0.80

12
SNR
12
1
AMR@12.2
4.10
0.84
4.08
0.85
4.13
0.84

13
SNR+6
-
1
AMR@12.2
3.64
0.90
3.69
0.97
3.58
0.82

14
SNR+6
4
1
AMR@12.2
3.90
0.83
3.92
0.87
3.88
0.79

15
SNR+6
6
1
AMR@12.2
4.09
0.78
4.02
0.81
4.17
0.75

16
SNR+6
8
1
AMR@12.2
4.19
0.89
4.17
0.97
4.21
0.80

17
SNR+6
10
1
AMR@12.2
4.25
0.82
4.25
0.84
4.25
0.81

18
SNR
-
2
AMR@12.2
2.66
0.86
2.60
0.84
2.71
0.87

19
SNR
-
1
AMR/NS1@12.2
2.97
0.84
2.90
0.83
3.04
0.85

20
SNR
-
1
AMR/NS2@12.2
2.92
0.87
2.85
0.95
2.98
0.79

21
SNR
-
1
AMR/NS3@12.2
2.86
0.88
2.83
0.93
2.90
0.83

22
SNR
-
1
AMR/NS4@12.2
2.84
0.89
2.88
0.91
2.81
0.87

23
SNR
-
1
AMR/NS5@12.2
3.08
0.85
3.04
0.97
3.13
0.73

24
SNR
-
1
AMR/NS6@12.2
2.74
0.89
2.67
0.88
2.81
0.89

25
SNR+6
-
1
AMR/NS1@12.2
3.70
0.93
3.58
0.96
3.81
0.89

26
SNR+6
-
1
AMR/NS2@12.2
3.64
0.91
3.73
0.87
3.54
0.94

27
SNR+6
-
1
AMR/NS3@12.2
3.70
0.88
3.60
0.96
3.79
0.80

28
SNR+6
-
1
AMR/NS4@12.2
3.79
0.93
3.77
0.95
3.81
0.91

29
SNR+6
-
1
AMR/NS5@12.2
3.78
0.82
3.73
0.82
3.83
0.83

30
SNR+6
-
1
AMR/NS6@12.2
3.43
1.05
3.38
1.06
3.48
1.05

31
SNR
-
2
AMR/NS1@12.2
1.65
0.68
1.52
0.58
1.77
0.75

32
SNR
-
2
AMR/NS2@12.2
1.76
0.78
1.73
0.82
1.79
0.74

33
SNR
-
2
AMR/NS3@12.2
1.74
0.84
1.50
0.46
1.98
0.78

34
SNR
-
2
AMR/NS4@12.2
1.57
0.76
1.52
0.74
1.63
0.79

35
SNR
-
2
AMR/NS5@12.2
1.86
0.85
1.65
0.70
2.08
0.94

36
SNR
-
2
AMR/NS6@12.2
1.53
0.78
1.50
0.77
1.56
0.80

Table 4B: 
Experiment 3B – Means and standard deviations


ALL
FEMALE
MALE

Cond.
SNR value
Id NS (dB)
Tr-cod 
Codec
AVER
STDEV
Mean(F)
Stdev(F)
Mean(M)
Stdev(M)

1
SNR
-
-
Direct
3.11
0.82
3.04
0.74
3.19
0.89

2
SNR
-
-
MNRU-30
2.94
0.71
2.92
0.74
2.96
0.68

3
SNR
-
-
MNRU-24
2.68
0.81
2.65
0.86
2.71
0.77

4
SNR
-
-
MNRU-18
1.99
0.77
1.81
0.76
2.17
0.75

5
SNR
-
-
MNRU-12
1.46
0.72
1.46
0.68
1.46
0.77

6
SNR
-
-
MNRU-6
1.10
0.31
1.08
0.28
1.13
0.33

7
SNR
-
1
AMR@12.2
3.00
0.91
2.77
0.90
3.23
0.86

8
SNR
4
1
AMR@12.2
3.36
0.87
3.31
0.90
3.42
0.85

9
SNR
6
1
AMR@12.2
3.45
0.89
3.29
0.90
3.60
0.87

10
SNR
8
1
AMR@12.2
3.66
0.89
3.54
0.80
3.77
0.97

11
SNR
10
1
AMR@12.2
3.79
0.89
3.81
0.89
3.77
0.90

12
SNR
12
1
AMR@12.2
3.93
0.92
3.88
0.94
3.98
0.91

13
SNR+6
-
1
AMR@12.2
3.58
0.82
3.56
0.90
3.60
0.74

14
SNR+6
4
1
AMR@12.2
3.73
0.90
3.67
0.95
3.79
0.85

15
SNR+6
6
1
AMR@12.2
3.92
0.88
3.98
0.98
3.85
0.77

16
SNR+6
8
1
AMR@12.2
3.93
0.85
3.79
0.87
4.06
0.81

17
SNR+6
10
1
AMR@12.2
4.07
0.97
4.17
0.91
3.98
1.02

18
SNR
-
2
AMR@12.2
2.55
0.84
2.40
0.76
2.71
0.90

19
SNR
-
1
AMR/NS1@12.2
2.72
0.79
2.65
0.79
2.79
0.80

20
SNR
-
1
AMR/NS2@12.2
2.81
0.85
2.79
0.77
2.83
0.93

21
SNR
-
1
AMR/NS3@12.2
2.60
0.88
2.46
0.87
2.75
0.86

22
SNR
-
1
AMR/NS4@12.2
2.60
0.85
2.44
0.82
2.77
0.86

23
SNR
-
1
AMR/NS5@12.2
2.95
0.80
2.73
0.74
3.17
0.81

24
SNR
-
1
AMR/NS6@12.2
2.41
0.88
2.25
0.76
2.56
0.97

25
SNR+6
-
1
AMR/NS1@12.2
3.27
0.96
3.19
1.00
3.35
0.91

26
SNR+6
-
1
AMR/NS2@12.2
3.38
0.84
3.50
0.85
3.25
0.81

27
SNR+6
-
1
AMR/NS3@12.2
3.33
0.84
3.27
0.89
3.40
0.79

28
SNR+6
-
1
AMR/NS4@12.2
3.36
0.92
3.29
0.87
3.44
0.97

29
SNR+6
-
1
AMR/NS5@12.2
3.41
0.87
3.38
0.79
3.44
0.94

30
SNR+6
-
1
AMR/NS6@12.2
3.03
0.99
3.02
0.91
3.04
1.07

31
SNR
-
2
AMR/NS1@12.2
1.63
0.73
1.60
0.68
1.65
0.79

32
SNR
-
2
AMR/NS2@12.2
1.86
0.75
1.73
0.57
2.00
0.88

33
SNR
-
2
AMR/NS3@12.2
1.79
0.74
1.54
0.46
2.04
0.75

34
SNR
-
2
AMR/NS4@12.2
1.61
0.69
1.58
0.61
1.65
0.76

35
SNR
-
2
AMR/NS5@12.2
2.07
0.76
1.96
0.77
2.19
0.73

36
SNR
-
2
AMR/NS6@12.2
1.58
0.69
1.46
0.58
1.71
0.77

Table 4C: 
Experiment 3C – Means and standard deviations


ALL
FEMALE
MALE

Cond.
SNR value
Id NS (dB)
Tr-cod 
Codec
AVER
STDEV
Mean(F)
Stdev(F)
Mean(M)
Stdev(M)

1
SNR
-
-
Direct
3.46
0.96
3.33
1.02
3.58
0.90

2
SNR
-
-
MNRU-30
3.25
0.93
3.17
0.93
3.33
0.93

3
SNR
-
-
MNRU-24
2.69
0.84
2.54
0.80
2.83
0.86

4
SNR
-
-
MNRU-18
1.93
0.84
1.75
0.89
2.10
0.75

5
SNR
-
-
MNRU-12
1.26
0.51
1.31
0.55
1.21
0.46

6
SNR
-
-
MNRU-6
1.03
0.17
1.04
0.20
1.02
0.14

7
SNR
-
1
AMR@12.2
3.36
0.86
3.40
0.87
3.33
0.86

8
SNR
4
1
AMR@12.2
3.67
0.84
3.54
0.87
3.79
0.80

9
SNR
6
1
AMR@12.2
3.77
0.90
3.77
0.90
3.77
0.90

10
SNR
8
1
AMR@12.2
3.84
0.81
3.83
0.95
3.85
0.65

11
SNR
10
1
AMR@12.2
3.86
0.85
3.85
0.95
3.88
0.76

12
SNR
12
1
AMR@12.2
3.96
0.88
4.02
0.96
3.90
0.81

13
SNR+6
-
1
AMR@12.2
3.82
0.83
3.88
0.91
3.77
0.75

14
SNR+6
4
1
AMR@12.2
3.89
0.79
3.90
0.81
3.88
0.79

15
SNR+6
6
1
AMR@12.2
3.92
0.84
3.92
0.90
3.92
0.79

16
SNR+6
8
1
AMR@12.2
3.95
0.88
3.96
0.85
3.94
0.91

17
SNR+6
10
1
AMR@12.2
3.99
0.92
4.08
0.90
3.90
0.95

18
SNR
-
2
AMR@12.2
3.27
1.05
3.06
1.10
3.48
0.97

19
SNR
-
1
AMR/NS1@12.2
2.96
0.86
2.90
0.88
3.02
0.84

20
SNR
-
1
AMR/NS2@12.2
3.32
0.90
3.25
0.96
3.40
0.84

21
SNR
-
1
AMR/NS3@12.2
3.17
0.89
3.08
1.05
3.25
0.70

22
SNR
-
1
AMR/NS4@12.2
3.00
0.85
2.98
0.96
3.02
0.73

23
SNR
-
1
AMR/NS5@12.2
3.34
0.92
3.25
0.93
3.44
0.90

24
SNR
-
1
AMR/NS6@12.2
2.97
0.83
2.96
0.85
2.98
0.81

25
SNR+6
-
1
AMR/NS1@12.2
3.24
0.89
3.25
0.98
3.23
0.81

26
SNR+6
-
1
AMR/NS2@12.2
3.57
0.98
3.56
0.94
3.58
1.03

27
SNR+6
-
1
AMR/NS3@12.2
3.66
0.79
3.65
0.86
3.67
0.72

28
SNR+6
-
1
AMR/NS4@12.2
3.34
0.93
3.40
0.94
3.29
0.92

29
SNR+6
-
1
AMR/NS5@12.2
3.77
0.85
3.77
0.97
3.77
0.72

30
SNR+6
-
1
AMR/NS6@12.2
3.40
0.95
3.35
0.93
3.44
0.97

31
SNR
-
2
AMR/NS1@12.2
1.69
0.85
1.58
0.90
1.79
0.80

32
SNR
-
2
AMR/NS2@12.2
2.46
0.99
2.23
1.02
2.69
0.93

33
SNR
-
2
AMR/NS3@12.2
2.56
1.04
2.33
1.19
2.79
1.03

34
SNR
-
2
AMR/NS4@12.2
1.90
0.93
1.90
0.97
1.90
0.90

35
SNR
-
2
AMR/NS5@12.2
2.68
0.90
2.56
0.97
2.79
0.82

36
SNR
-
2
AMR/NS6@12.2
2.03
0.99
1.88
0.96
2.19
1.00

The global MOS values (male and female speakers), grouped for the different SNR and SNR+6, conditions from 7 to 12 and from 13 to 17 respectively, are shown in figures 2a, 2b and 2c.
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Figure 2A
AMR @ 12.2 
MOS values for
SNR
SNR+6


(car noise)
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Figure 2A
AMR @ 12.2 
MOS values for
SNR
SNR+6


(street noise)
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Figure 2C
AMR @ 12.2 
MOS values for
SNR
SNR+6


(babble noise)

The global MOS values for the different Noise Suppressor Candidates from NS1 to NS2 (male and female speakers), grouped for SNR no tandeming, SNR+6 no tandeming and SNR 2 tandeming, conditions from 19 to 24, from 25 to 30 and from 31 to 36 respectively, are shown in figures 3a, 3b and 3c.
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Figure 3A
AMR @ 12.2 
NS1 to NS6 
MOS values for
SNR
SNR+6
SNR 2T

(car noise))
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Figure 3B
AMR @ 12.2 
NS1 to NS6 
MOS values for
SNR
SNR+6
SNR 2T

(street noise)
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Figure 3C
AMR @ 12.2 
NS1 to NS6 
MOS values for
SNR
SNR+6
SNR 2T

(babble noise)

Looking at these graphs it can be stated that all the six NS candidates show a very similar behavior. For the experiments 3a and 3b the perceived quality seems to have a comparable shape (figures 3a and 3b) that outline a evident decrease in quality for two tandeming condition. In the case of babble noise, i.e. experiment 3c, differences between the six NS candidates are more evident. From a very crude visual evaluation of these graphs it seems that on the average the NS5 performs a little bit better than other candidates. 

It must be observed that the NMRU curves of the listener’s look correct (figures 1a, 1b and 1c), and that also the values of the SNR and SNR+6 for the AMR @12.2 (figures 2a, 2b, 2c) have a “reasonable” shape.
7. Conclusion

FUB performed AMR-NS Selection Phase Experiments 3a, 3b and 3c for the Italian language in compliance with the test plan [1], to evaluate the performance of the six AMR (Adaptive Multi-Rate Speech Codec) Noise Suppressers candidates in several conditions through the measure of modified ACR. These experiments verified performance as concerning the requirement “Artifacts, Clipping and Distortion Effects in Background Noise Conditions”.

According to the test plan dictations, it must be noted that no deviations from the procedures defined have been adopted in the execution of these experiments. It should be also noted that no particular problems were encountered in the experiments execution.
The execution procedures and the results are summarized. A simple statistical presentation of the MOS scores is also discussed.
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