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Executive Summary

This document presents a summary for ETSI Adaptive Multi Rate (AMR) Noise Suppression (NS) Selection Test Experiment 3 conducted by ARCON Corporation in the English language.

1. Introduction

ARCON Corporation conducted a subjective evaluation in English for the AMR NS Selection Test Experiment 3. An Absolute Category Rating (ACR) test method was used. Experiment 3 was designed to reveal artifacts and clipping effects in the AMR codec operating at 12.2kbits/s introduced by the proponent noise suppression algorithms. 
The experimental details and the processing steps were defined in the AMR NS Selection Subjective Test Plan [1] and in the AMR NS Selection Processing Test Plan [2]. ARCON utilized English Harvard Sentence material from its extensive speech database as source material. The experiment was divided into 3 sub-experiments. These sub-experiments differed only in the type of acoustic background noise. Twenty-four unique subjects were used for the evaluation of each sub-experiment. These subjects were English speakers and were nominally balanced between males and females. Two male and two female talkers were used for each condition. Average scores and standard deviations were calculated across male, female and all talkers. 

2. Test Material

Six 4-sentence sets were selected for two male and two female English-speaking talkers from the ARCON Speech Database. An additional 4-sentence set was selected for each talker for the practice portion of the test. All files were exactly 16 seconds in length. The Host Laboratory provided all processed material on CD-R to ARCON. Details of this processing can be found in ARCON Host Laboratory Report [3].

3. Test Design

The test design was defined in the AMR Characterization Test Plan [1], as shown in Tables 1 and 2.

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

Table 1: Factors for Experiments 3A, 3B, 3C

4. Listener Information

Listeners were recruited from the extensive ARCON Corporation database, and by referral.  Before hiring, each went through an extensive, structured phone interview and hearing screen.  Biographical information was collected on each for variables deemed relevant to speech research.  It should be noted that if English was not listed as the individual’s native language, they were not included in testing unless they had been using English as their primary language for more than five years. Hearing screenings were performed on subjects upon arrival for testing. 

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

Table 2: Conditions for Experiments 3A, 3B, 3C

5. Testing Procedures

The Test Plan [1] was followed for all ACR test procedures.  Where clarification to instructions was needed the expertise of the ARCON Corporation testing personnel was used. The test schedule was designed to control the context of the systems being presented to the listeners, maximize listener performance, and minimize listener fatigue. 
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Language ENGLISH

Artifacts and Clipping Effects in Background Noise Conditions - Stationary Car Noise

ACR Test

Conditions:

36

Vote/Condition:

4 talkers * 24 subjects =

96

Ideal NS

Males Talkers

Females Talkers

All Talkers

Condition

Codec/MNRU

Tandems

SNR value

(dB)

MOS

s

MOS

s

MOS

s

1

Direct

-

6 dB

-

2.063

0.727

2.250

0.838

2.156

0.786

2

MNRU-30

-

6 dB

-

2.042

0.771

2.167

0.753

2.104

0.761

3

MNRU-24

-

6 dB

-

2.083

0.767

2.208

0.743

2.146

0.754

4

MNRU-18

-

6 dB

-

1.833

0.834

2.104

0.951

1.969

0.900

5

MNRU-12

-

6 dB

-

1.396

0.707

1.250

0.438

1.323

0.589

6

MNRU-6

-

6 dB

-

1.042

0.202

1.208

0.504

1.125

0.391

7

AMR@12.2

1

6 dB

-

2.000

0.715

2.250

0.812

2.125

0.771

8

AMR@12.2

1

6 dB

4

2.792

0.874

3.000

0.744

2.896

0.814

9

AMR@12.2

1

6 dB

6

2.979

0.729

3.104

0.857

3.042

0.794

10

AMR@12.2

1

6 dB

8

3.146

0.714

3.229

0.722

3.188

0.715

11

AMR@12.2

1

6 dB

10

3.604

0.869

3.563

0.681

3.583

0.777

12

AMR@12.2

1

6 dB

12

3.750

0.729

3.750

0.668

3.750

0.696

13

AMR@12.2

1

12 dB

-

2.979

0.956

3.333

0.883

3.156

0.933

14

AMR@12.2

1

12 dB

4

3.500

0.899

3.729

0.707

3.615

0.813

15

AMR@12.2

1

12 dB

6

3.729

0.869

3.646

0.911

3.688

0.886

16

AMR@12.2

1

12 dB

8

3.729

0.844

3.688

0.926

3.708

0.882

17

AMR@12.2

1

12 dB

10

4.000

0.684

3.854

0.743

3.927

0.714

18

AMR@12.2

2

6 dB

-

1.667

0.694

1.979

0.758

1.823

0.740

19

AMR/NS1@12.2

1

6 dB

-

2.646

0.911

2.750

0.700

2.698

0.809

20

AMR/NS2@12.2

1

6 dB

-

2.708

0.824

2.896

0.692

2.802

0.763

21

AMR/NS3@12.2

1

6 dB

-

2.729

0.707

2.500

0.619

2.615

0.671

22

AMR/NS4@12.2

1

6 dB

-

2.438

0.848

2.646

0.601

2.542

0.739

23

AMR/NS5@12.2

1

6 dB

-

2.938

0.954

2.708

0.798

2.823

0.883

24

AMR/NS6@12.2

1

6 dB

-

2.771

0.660

2.688

0.879

2.729

0.774

25

AMR/NS1@12.2

1

12 dB

-

3.438

0.681

3.500

0.923

3.469

0.807

26

AMR/NS2@12.2

1

12 dB

-

3.417

0.821

3.667

0.781

3.542

0.807

27

AMR/NS3@12.2

1

12 dB

-

3.313

0.949

3.625

0.866

3.469

0.917

28

AMR/NS4@12.2

1

12 dB

-

3.688

0.803

3.604

0.676

3.646

0.740

29

AMR/NS5@12.2

1

12 dB

-

3.667

0.859

3.667

0.808

3.667

0.829

30

AMR/NS6@12.2

1

12 dB

-

3.500

0.945

3.625

0.789

3.563

0.868

31

AMR/NS1@12.2

2

6 dB

-

1.729

0.818

1.688

0.719

1.708

0.767

32

AMR/NS2@12.2

2

6 dB

-

1.875

0.959

1.875

0.761

1.875

0.861

33

AMR/NS3@12.2

2

6 dB

-

2.000

0.875

1.792

0.849

1.896

0.864

34

AMR/NS4@12.2

2

6 dB

-

1.854

0.922

1.667

0.724

1.760

0.830

35

AMR/NS5@12.2

2

6 dB

-

2.083

0.964

2.000

0.875

2.042

0.917

36

AMR/NS6@12.2

2

6 dB

-

1.688

0.829

1.625

0.815

1.656

0.819

After hearing screens and all paper work were completed, the ACR Introduction and Training was conducted.  Listeners read along as scripted instructions were read aloud.  After this was completed the ACR training block was run. The actual four test blocks followed this.  The presentation sequence of material was specified within the test plan [1]. The following is the text of the scripted instructions.

All test sessions were conducted with four subjects.  Up to four sessions were held per day. Errors in stimuli presentation order required repeat administrations of some sessions. The sessions were held as follows:

· 3A, Scramble 1, 10/26/99
4 listeners

· 3A, Scramble 2, 10/26/99
4 listeners

· 3A, Scramble 3, 10/27/99
4 listeners

· 3A, Scramble 4, 10/27/99
4 listeners

· 3A, Scramble 5, 10/28/99
4 listeners

· 3A, Scramble 6, 10/28/99
4 listeners

· 3B, Scramble 1, 10/29/99
4 listeners

· 3B, Scramble 2, 10/29/99
4 listeners

· 3B, Scramble 3, 11/01/99
4 listeners

· 3B, Scramble 4, 11/01/99
4 listeners

· 3B, Scramble 5, 11/02/99
4 listeners

· 3B, Scramble 6, 11/02/99
4 listeners

· 3C, Scramble 1, 11/03/99
4 listeners

· 3C, Scramble 2, 11/03/99
4 listeners

· 3C, Scramble 3, 11/04/99
4 listeners

· 3C, Scramble 4, 11/04/99
4 listeners

· 3C, Scramble 5, 11/08/99
4 listeners

· 3C, Scramble 6, 11/08/99
4 listeners

· 3A, Scramble 2, 2nd administration
11/08/99

4 listeners

· 3A, Scramble 3, 2nd administration 
11/08/99

4 listeners

· 3C, Scramble 2, 2nd administration 
11/09/99

4 listeners

· 3C, Scramble 3, 2nd administration 
11/09/99

4 listeners

· 3B, Scramble 2, 2nd administration 
11/09/99

4 listeners

· 3B, Scramble 3, 2nd administration 
11/09/99

4 listeners

· 3A, Scramble 4, 2nd administration 
11/10/99

4 listeners

· 3A, Scramble 5, 2nd administration 
11/10/99

4 listeners

· 3B, Scramble 4, 2nd administration 
11/10/99

4 listeners

· 3B, Scramble 6, 2nd administration 
11/10/99

4 listeners

· 3A, Scramble 6, 2nd administration 
11/11/99

4 listeners

· 3B, Scramble 5, 2nd administration 
11/11/99

4 listeners

· 3B, Scramble 5, 3rd administration 
11/11/99

4 listeners

· 3A, Scramble 4, 3rd administration 
11/12/99

4 listeners

· 3B, Scramble 6, 3rd administration 
11/12/99

4 listeners

A test session was conducted according to the following schedule where time is given in elapsed hours and minutes.

Hearing Screens & paper work - 30 minutes


ACR Comparison Training & Practice - 20 minutes


ACR Comparison Testing

(Total Time Elapsed)


36 stimuli - 12min 

(1:02)



Break - 5 min 

(1:07)


36 stimuli - 12min

(1:19)


Break - 10 min  

(1:29)

36 stimuli - 12min

(1:41)


Break - 5 min

(1:46)

36 stimuli - 12min

(1:58)
Listening Environment

Listeners were placed in an acoustic isolation room. The ambient sound pressure level within the room is 23.0dB SPL-A. The room dimensions are 20' x 10'. Listener stations are along both long walls. Each listener position is approximately 2 1/2' long. One side has 8 positions, the other has only 6 to allow for the doorway. For these experiments, listeners were placed in the middle four positions of the side opposite the doorway. The Hoth environmental noise required the use of full range speaker systems. Room size restrictions forced these transducers to be placed behind the listeners at a distance of 4 and 1/2'. Due to the close proximity of the hoth noise transducers to the listeners and the requirement of having either one of the listeners' ears uncovered, it was necessary to use 5 speaker columns arranged equidistantly with columns between each listener and on both sides of the listener group. In this way, uniform noise coverage was provided to each station. A single earcup of matched headsets was used as the transducer.

Audio material was upsampled from 16KHz to 48Khz and recorded to DAT. DAT playback was fed through

a filter set that adjusted to provide the required M-IRS response to the listener headsets. An active level of –15dBPa (79 dB SPL) was set using a B&K 4153 Artificial Ear, Type 4153 microphone element and 2610 Measuring Amplifier.

Environmental Noise

Environmental Noise was fed into the room with the required Hoth spectrum to represent typical room noise at the required 30dBA level measured with a precision sound level meter, used with the “A” weighting and the “fast” meter characteristic. In order to obtain accurate measurement resolution, the spectrum was measured at an overall SPL of 40dB SPL-A. (Table 4, Figure 1). Overall sound level was then reduced to 30dBA.

Frequency

(Hz)
Desired 1/3 octave power 

(dB SPL)  +/- 3dB
Measured 1/3 Octave Power

(dB SPL)
Deviation

(dB SPL)

100
35.9
34.2
-1.7

125
35.4
32.7
-2.7

160
34.9
35.2
0.3

200
34.1
33.8
-0.3

250
33.6
33.2
-0.4

315
33.1
33.1
0.0

400
32.3
31.8
-0.5

500
31.7
33.5
1.8

630
31.2
31.7
0.5

800
30.4
31.4
1.0

1000
29.7
29.3
-0.4

1250
29.3
28.3
-1.0

1600
28.7
28.4
-0.3

2000
27.8
27.1
-0.7

2500
27.2
27.0
-0.2

3150
26.5
26.1
-0.4

4000
24.8
24.8
0.0

5000
23.2
22.3
-0.9

6300
20.4
19.9
-0.5

8000
16.0
15.8
-0.2

Table 4 Acoustic Room Noise - 1/3 Octave Spectra

The following equipment was used in the generation and measurement of the Room Noise Field

Noise Generation Equipment

Noise Source


Stanford Research Systems Model DS335 Synthesized Function Generator

Band Limiting Filter Set


Precision Filter Set Model 636 Anti-Alias Filters


LP1-G-01-02 6 pole, 6 zero elliptic (Cauer)  Cutoff Frequency: 10KHz


HP1-G-01-02 6 pole, 6 zero elliptic (Cauer) Cutoff Frequency: 90Hz

Noise Shaping Filter Set


JBL Model 5547A Graphic Equalizer, 1/3 Octave

Amplification


Crown D-75 Power Amplifier (Mono)

Transducers:


Acoustic Research Model AR9 4-way Speakers (5 units)

The cutoff frequencies of the band limiting filter set were chosen to diminish the effect of the filters’ –3dB attenuation at the cutoff frequency on the power of the uppermost and lowermost 1/3 octave bands (i.e., 100Hz and 8,000Hz). The Noise Shaping Filter Set was used to adjust the spectra as actually measured in the room. Five speaker units were used to insure uniform coverage for all four listeners in the noise field.

Noise Measurement Equipment

Microphone - Bruel & Kjaer Type 4155 Electret Condenser Microphone

Sound Pressure Level Meter - Bruel & Kjaer Type 2230 

1/3 Octave Filter Set - Bruel & Kjaer Type 1625

Strip Recorder - Bruel & Kjaer Type 2317 Level Recorder

Linear SPL Measurements were performed in 1/3 octave steps on 1/3 octave bands in the range of 100-8kHz. 

Figure 1 Strip Recording of Room Noise: 1/3 Octave Spectra


Scoring

Listener responses were collected using individual response boxes tied to a single PC. Boxes provided a visual cue as to when voting may take place (only after complete presentation of stimuli) and a visual confirmation of the choice selected. All listeners were required to respond prior to presentation of any subsequent material. The results of each test session were stored in an ASCII file for subsequent collation and analysis.

6. Results

The following tables present the results for the three sub-experiments. Average and standard deviation values are presented by test condition for the combined female talkers, the combined male talkers and for all talkers. 
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Language ENGLISH

Artifacts and Clipping Effects in Background Noise Conditions - Street Noise

ACR Test

Conditions:

36

Vote/Condition:

4 talkers * 24 subjects =

96

Ideal NS

Males Talkers

Females Talkers

All Talkers

Condition

Codec/MNRU

Tandems

SNR value

(dB)

MOS

s

MOS

s

MOS

s

1

Direct

-

9 dB

-

2.250

0.786

2.438

0.897

2.344

0.844

2

MNRU-30

-

9 dB

-

2.167

0.781

2.229

0.831

2.198

0.803

3

MNRU-24

-

9 dB

-

2.167

0.753

2.292

0.713

2.229

0.732

4

MNRU-18

-

9 dB

-

2.104

0.831

2.167

0.808

2.135

0.816

5

MNRU-12

-

9 dB

-

1.521

0.618

1.708

0.582

1.615

0.605

6

MNRU-6

-

9 dB

-

1.167

0.377

1.146

0.357

1.156

0.365

7

AMR@12.2

1

9 dB

-

2.354

0.812

2.542

0.743

2.448

0.780

8

AMR@12.2

1

9 dB

4

2.979

0.729

2.875

0.815

2.927

0.771

9

AMR@12.2

1

9 dB

6

3.292

0.713

3.313

0.748

3.302

0.727

10

AMR@12.2

1

9 dB

8

3.396

0.765

3.313

0.879

3.354

0.821

11

AMR@12.2

1

9 dB

10

3.688

0.689

3.583

0.821

3.635

0.756

12

AMR@12.2

1

9 dB

12

3.833

0.663

3.625

0.815

3.729

0.747

13

AMR@12.2

1

15 dB

-

3.229

0.778

3.250

0.668

3.240

0.722

14

AMR@12.2

1

15 dB

4

3.542

0.713

3.667

0.753

3.604

0.732

15

AMR@12.2

1

15 dB

6

3.813

0.704

4.021

0.729

3.917

0.721

16

AMR@12.2

1

15 dB

8

4.042

0.651

3.854

0.714

3.948

0.686

17

AMR@12.2

1

15 dB

10

4.063

0.697

4.167

0.753

4.115

0.724

18

AMR@12.2

2

9 dB

-

2.292

0.771

2.271

0.736

2.281

0.750

19

AMR/NS1@12.2

1

9 dB

-

2.917

0.613

2.896

0.627

2.906

0.617

20

AMR/NS2@12.2

1

9 dB

-

2.854

0.799

2.729

0.765

2.792

0.780

21

AMR/NS3@12.2

1

9 dB

-

2.729

0.917

2.854

0.875

2.792

0.893

22

AMR/NS4@12.2

1

9 dB

-

2.875

0.640

2.875

0.733

2.875

0.684

23

AMR/NS5@12.2

1

9 dB

-

2.708

0.798

2.833

0.724

2.771

0.761

24

AMR/NS6@12.2

1

9 dB

-

2.688

0.926

2.771

0.722

2.729

0.827

25

AMR/NS1@12.2

1

15 dB

-

3.563

0.741

3.896

0.778

3.729

0.774

26

AMR/NS2@12.2

1

15 dB

-

3.542

0.771

3.458

0.713

3.500

0.740

27

AMR/NS3@12.2

1

15 dB

-

3.521

0.684

3.563

0.681

3.542

0.679

28

AMR/NS4@12.2

1

15 dB

-

3.750

0.812

3.688

0.829

3.719

0.817

29

AMR/NS5@12.2

1

15 dB

-

3.563

0.712

3.667

0.753

3.615

0.731

30

AMR/NS6@12.2

1

15 dB

-

3.542

0.922

3.521

0.799

3.531

0.858

31

AMR/NS1@12.2

2

9 dB

-

1.750

0.911

1.958

0.849

1.854

0.882

32

AMR/NS2@12.2

2

9 dB

-

1.938

0.836

1.813

0.790

1.875

0.811

33

AMR/NS3@12.2

2

9 dB

-

2.167

0.975

2.229

0.951

2.198

0.958

34

AMR/NS4@12.2

2

9 dB

-

2.042

0.944

2.042

0.922

2.042

0.928

35

AMR/NS5@12.2

2

9 dB

-

2.167

0.834

2.396

0.765

2.281

0.804

36

AMR/NS6@12.2

2

9 dB

-

1.688

0.748

1.563

0.712

1.625

0.729
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Conditions:

36

Vote/Condition:

4 talkers * 24 subjects =

96

Ideal NS

Males Talkers

Females Talkers

All Talkers

Condition

Codec/MNRU

Tandems

SNR value

(dB)

MOS

s

MOS

s

MOS

s

1

Direct

-

9 dB

-

2.688

0.854

2.667

0.996

2.677

0.923

2

MNRU-30

-

9 dB

-

2.667

0.808

2.583

0.794

2.625

0.798

3

MNRU-24

-

9 dB

-

2.792

0.824

2.604

0.844

2.698

0.835

4

MNRU-18

-

9 dB

-

2.667

0.834

2.417

0.794

2.542

0.820

5

MNRU-12

-

9 dB

-

1.958

0.874

1.854

0.825

1.906

0.847

6

MNRU-6

-

9 dB

-

1.188

0.394

1.208

0.410

1.198

0.401

7

AMR@12.2

1

9 dB

-

2.750

1.082

2.813

0.891

2.781

0.986

8

AMR@12.2

1

9 dB

4

3.313

0.803

3.083

0.794

3.198

0.803

9

AMR@12.2

1

9 dB

6

3.438

0.873

3.354

0.785

3.396

0.827

10

AMR@12.2

1

9 dB

8

3.604

0.917

3.646

0.838

3.625

0.874

11

AMR@12.2

1

9 dB

10

3.750

0.887

3.646

1.000

3.698

0.942

12

AMR@12.2

1

9 dB

12

4.021

0.785

3.896

0.692

3.958

0.739

13

AMR@12.2

1

15 dB

-

3.521

0.922

3.458

0.824

3.490

0.871

14

AMR@12.2

1

15 dB

4

3.938

0.836

3.813

0.960

3.875

0.897

15

AMR@12.2

1

15 dB

6

4.021

0.812

4.167

0.808

4.094

0.809

16

AMR@12.2

1

15 dB

8

4.167

0.781

4.000

0.744

4.083

0.763

17

AMR@12.2

1

15 dB

10

4.063

0.836

4.271

0.765

4.167

0.804

18

AMR@12.2

2

9 dB

-

2.479

0.922

2.313

0.719

2.396

0.827

19

AMR/NS1@12.2

1

9 dB

-

2.896

1.077

2.917

0.895

2.906

0.985

20

AMR/NS2@12.2

1

9 dB

-

2.750

0.957

2.833

0.694

2.792

0.832

21

AMR/NS3@12.2

1

9 dB

-

2.771

0.692

2.917

0.794

2.844

0.744

22

AMR/NS4@12.2

1

9 dB

-

2.833

0.975

2.958

0.683

2.896

0.840

23

AMR/NS5@12.2

1

9 dB

-

2.771

0.951

2.833

0.808

2.802

0.878

24

AMR/NS6@12.2

1

9 dB

-

2.792

0.922

2.750

0.863

2.771

0.888

25

AMR/NS1@12.2

1

15 dB

-

3.667

0.808

3.542

0.967

3.604

0.888

26

AMR/NS2@12.2

1

15 dB

-

3.375

0.733

3.583

0.794

3.479

0.767

27

AMR/NS3@12.2

1

15 dB

-

3.583

0.794

3.708

0.713

3.646

0.754

28

AMR/NS4@12.2

1

15 dB

-

3.875

0.761

3.625

0.841

3.750

0.808

29

AMR/NS5@12.2

1

15 dB

-

3.500

0.923

3.604

0.893

3.552

0.905

30

AMR/NS6@12.2

1

15 dB

-

3.458

0.849

3.417

0.767

3.438

0.805

31

AMR/NS1@12.2

2

9 dB

-

2.354

1.041

2.229

1.057

2.292

1.045

32

AMR/NS2@12.2

2

9 dB

-

2.208

1.091

2.292

1.110

2.250

1.095

33

AMR/NS3@12.2

2

9 dB

-

2.500

1.011

2.292

0.824

2.396

0.923

34

AMR/NS4@12.2

2

9 dB

-

2.167

1.059

2.229

0.831

2.198

0.947

35

AMR/NS5@12.2

2

9 dB

-

2.458

0.874

2.458

0.988

2.458

0.928

36

AMR/NS6@12.2

2

9 dB

-

2.208

1.010

1.979

1.101

2.094

1.057


7. Analysis

ARCON Corporation performed Experiment 3 of the AMR NS Selection Test in the English language in compliance with the test plans [1,2].  An analysis of the final results can be found in the Global Analysis Report. 
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ACR TASK INSTRUCTIONS





In this test we are evaluating systems that might be used for a type of telephone service between separate places and under a variety of conditions.  You will be listening to short groups of sentences and giving your opinion of the speech you hear.  To insure everyone is hearing the same thing the headset should be positioned as instructed.  If you need to readjust headset placement, please do so in between samples.  





You will use the button box at your test station to make your opinion.  The quality opinion scale is indicated above the lights on your button box. Be careful to make sure you are using the buttons as labeled left to right, from Excellent to Bad.





After listening to a full sequence, all lights on the button box will flash.  At that time, press the appropriate single button that best represents your opinion of the communication quality of the sample just heard.  The corresponding light will activate when a button has been pushed.  You will not be allowed to change your mind, so respond carefully.  If you attempt to indicate your opinion prior to the completion of the sentence sequence, a response will not register and the light will not activate.  Press the single button representing your opinion again.  This does not cause a problem with the testing.  However, the test will not proceed until a response has been made by all participants, therefore, be sure that the light for your selection comes on when you push the button.  After everyone has registered an opinion there will be a short pause before the next sample begins. Quality is strictly your opinion and there is no wrong or right answer, other than a response that is not made thoughtfully.  Each decision is to be independent and should not be based on the preceding sentence groups.  Nor should you consider differences between talkers when you make your decision.





Each speech sample will consist of four unconnected sentences in a noise environment.  Your task is to indicate your opinion of the overall sound quality with respect to any unnatural sound in the sample.  Please make your judgement of the sample by considering the unnatural sounds. Listen to the complete sequence and then make a determination of the quality by using the following rating scale with five intervals identified by the descriptors of:


	    


	(5) Excellent


	(4) Good


 	(3) Fair


	(2) Poor


	(1) Bad





After each stimuli there will be a short pause for you to give your opinion. 





For practice, you will hear several samples and give an opinion on each.  Then there will be a break to make sure that everything is clear before we start the test. Do not hesitate to ask questions if you have any. 
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