3GPP TSG-S4#14 meeting

Tdoc. S4 (00)0587
November 27 – December 1, 2000 , Bath UK

Title:
3G AMR-NB Characterization Experiment 1A – Dynastat Results

Source*:
Dynastat, Inc.

Summary

This document presents a summary of the results for the ETSI/AMR NB 3G Characterization Experiment 1A conducted by Dynastat, Inc.   Dynastat performed the experiment according to the AMR NB Test Plan [1].  There were no deviations from or exceptions to the listening test procedures and specifications described in the test plan.

1. Introduction

Dynastat conducted one listening test for the ETSI/AMR-NB Characterization Phase. The experimental design and test procedures for Experiment 1A were specified in the ETSI/AMR NB Characterization Test Plan [1].  The listening test was performed using the Absolute Category Rating (ACR) method in North American English (NAE). 

2. Source Material

Dynastat provided new quiet-background recordings of Harvard Sentences for use as source speech materials for the ETSI/AMR NB tests. Six sentence-pairs were provided for each of four native NAE talkers, two males and two females. The source speech materials were recorded according to specifications detailed in the AMR NB Processing Plan [2]. They were down-sampled from 48kHz to 16kHz and filtered by the appropriate weighting filter as specified in the processing plan.  The source speech materials were level-adjusted (SV56) and delivered to the Host Laboratory via email. 

3. Experiment Design

Experimental design and test procedures for the experiment were specified in the test plan [1]. Dynastat complied with all specified experimental design procedures. These procedures included:

· 24 naive listeners - 6 panels, four listeners per panel 

· partially-blocked experimental design

· use of specific presentation sequences (i.e., randomizations) listed in the test plan, one randomization per listening panel

· 96 votes per test condition  (i.e., 24 listeners x 4 talkers).

4. Processed Material

The host laboratory delivered the processed test materials to Dynastat via Internet FTP.

5. Listening Sessions

5.1 Presentation Sequences

For each experiment, Dynastat used the presentation sequences (i.e., randomizations) specified in the test plan. 

5.2 Listeners

For this experiment, 24 naïve listeners, six panels of four listeners each were used.   There were equal numbers of male and female listeners

5.3 Audio Presentation

The processed speech materials were presented to listeners seated at separate, visually screened listening stations contained within a Tracoustics soundproof room.  Speech materials were presented monaurally via Sennheiser HD-25 headsets with a single headphone on the listener’s preferred listening ear. The listener’s non-preferred ear was open. A constant background ambient noise level of 30dBA (Hoth noise) was maintained in the soundproof room as specified in the test plan.  Headphones were driven by a distribution amplifier set to deliver monophonic wideband speech to the listeners at an active level of -15 dBPa (79 dB SPL). The calibration was made using a B&K 4153 Artificial Ear with circumaural headphone adapter, 4134 Microphone element and 2609 Measurement Amplifier.

The processed speech files were channeled through a Townshend Computer Tools DAT-Link+ and recorded on Digital Audio Tape (DAT) in the presentation sequence specified in the test plan.   The DAT’s provide a permanent record of the specific processed speech materials and presentation sequences presented to each listening panel.

5.4 Scoring

In the ACR Experiment 1A conducted by Dynastat, listeners’ ratings of the speech materials were recorded using the Mean Opinion Score (MOS). In the ACR, listeners rate the overall speech quality of each sample (i.e., processed sentence-pair) using the five-point MOS scale:

5 Excellent

4 Good

3 Fair

2 Poor

1
Bad

In each listening station the appropriate rating scale was presented on a PC monitor and listeners entered their ratings using a PC keyboard. Upon completion of the listening sessions, raw ratings were scored and delivered to the Global Analysis Laboratory (GAL) using the Excel spreadsheet provided by the GAL. Raw listener ratings were also delivered to the GAL using a second Excel spreadsheet provided for that purpose.

6. Results

The test plan specified the results to be reported by the listening laboratories for each experiment. Those analyses included computation of Means and Standard Deviations for each Condition for the average of All Talkers (4), Male Talkers (2), and Female Talkers (2). Table 1 presents the results of the ACR listening test Experiment 1A conducted by Dynastat. Statistical analyses and conclusions are deferred to the GAL.

Table 1: Test Conditions for Experiment 1A
Cond.
Codec
Error
MOS(M)
SD(M)
MOS(F)
SD(F)
MOS(A)
SD(A)

1
Direct
-
4.688
0.589
4.375
0.640
4.531
0.632

2
MNRU
33 dBQ
4.583
0.613
4.042
0.944
4.313
0.837

3
MNRU
24 dBQ
3.792
0.850
2.896
1.036
3.344
1.045

4
MNRU
15 dBQ
1.750
0.700
1.500
0.684
1.625
0.700

5
MNRU
06 dBQ
1.167
0.429
1.125
0.606
1.146
0.523

6
G.726 32
EC0
4.083
0.739
3.896
0.881
3.990
0.814

7
G.723.1 6.3
EC0
4.021
0.758
3.292
0.988
3.656
0.950

8
G.729 8
EC0
4.063
0.727
3.583
0.919
3.823
0.858

9
IS-127
EC0
4.167
0.953
3.542
0.898
3.854
0.973

10
GSM FR
EC0
3.375
0.841
3.333
0.883
3.354
0.858

11
GSM EFR
EP7A
3.188
1.045
2.479
0.825
2.833
1.002

12
GSM EFR
EP10A
4.063
0.836
3.000
0.989
3.531
1.056

13
AMR 12.2
EC0
4.500
0.652
3.792
0.798
4.146
0.808

14
AMR 12.2
EC1A
4.042
0.743
3.313
0.949
3.677
0.923

15
AMR 12.2
EC2A
4.104
0.692
3.146
0.967
3.625
0.965

16
AMR 12.2
EC3A
3.146
0.922
2.708
0.944
2.927
0.954

17
AMR 12.2
EC4A
4.063
0.861
3.604
0.917
3.833
0.914

18
AMR 12.2
EC5A
4.125
0.789
3.333
0.834
3.729
0.900

19
AMR 12.2
EC6A
3.604
1.047
2.854
0.850
3.229
1.021

20
AMR 10.2
EC0
4.146
0.744
3.896
0.905
4.021
0.833

21
AMR 10.2
EC7A
4.146
0.744
3.438
0.943
3.792
0.917

22
AMR 10.2
EC8A
3.646
0.863
3.458
0.850
3.552
0.857

23
AMR 10.2
EC9A
3.458
0.922
3.146
1.031
3.302
0.985

24
AMR 7.95
EC0
4.125
0.815
3.438
0.920
3.781
0.931

25
AMR 7.95
EC1A
4.313
0.719
3.417
1.049
3.865
1.001

26
AMR 7.95
EC2A
3.938
0.755
3.208
1.110
3.573
1.013

27
AMR 7.95
EC3A
3.500
0.851
2.583
0.846
3.042
0.962

28
AMR 7.95
EC4A
3.896
0.857
3.208
0.898
3.552
0.939

29
AMR 7.95
EC5A
4.063
0.783
3.417
0.871
3.740
0.886

30
AMR 7.95
EC6A
3.146
0.967
2.708
0.967
2.927
0.987

31
AMR 7.40
EC0
3.979
0.812
3.500
0.744
3.740
0.811

32
AMR 7.40
EC7A
3.771
0.805
3.271
0.844
3.521
0.858

33
AMR 7.40
EC8A
3.958
0.850
3.042
0.771
3.500
0.929

34
AMR 7.40
EC9A
3.625
0.959
2.854
0.922
3.240
1.013

35
AMR 6.70
EC0
4.042
0.798
3.208
0.944
3.625
0.965

36
AMR 6.70
EC1A
3.917
0.846
3.125
0.815
3.521
0.917

37
AMR 6.70
EC2A
3.938
0.755
3.375
0.959
3.656
0.904

38
AMR 6.70
EC3A
3.396
1.144
2.958
0.922
3.177
1.056

39
AMR 6,70
EC4A
4.042
0.798
3.042
0.850
3.542
0.962

40
AMR 6.70
EC5A
3.813
0.842
3.313
0.903
3.563
0.904

41
AMR 6.70
EC6A
3.458
1.031
2.583
1.127
3.021
1.161

42
AMR 5.90
EC0
3.875
0.815
3.104
0.751
3.490
0.871

43
AMR 5.90
EC7A
3.729
0.869
3.167
0.834
3.448
0.893

44
AMR 5.90
EC8A
3.563
0.769
2.667
0.907
3.115
0.950

45
AMR 5.90
EC9A
3.021
0.934
2.396
0.818
2.708
0.928

46
AMR 5.15
EC0
3.542
0.771
3.000
0.799
3.271
0.827

47
AMR 5.15
EC1A
3.354
0.758
2.667
0.907
3.010
0.900

48
AMR 5.15
EC2A
3.417
0.739
2.583
0.895
3.000
0.918

49
AMR 5.15
EC3A
3.208
0.898
2.708
0.798
2.958
0.882

50
AMR 5.15
EC4A
3.583
0.795
2.813
0.867
3.198
0.913

51
AMR 5.15
EC5A
3.500
0.715
2.708
0.922
3.104
0.912

52
AMR 5.15
EC6A
3.208
0.988
2.167
0.808
2.688
1.039

53
AMR 4.75
EC0
3.708
0.824
2.875
0.841
3.292
0.928

54
AMR 4.75
EC7A
3.417
0.942
2.958
0.771
3.188
0.886

55
AMR 4.75
EC8A
3.417
0.739
2.563
0.897
2.990
0.923

56
AMR 4.75
EC9A
2.979
1.062
2.313
0.854
2.646
1.016

Legend:  Cond: condition number; Codec: Reference/Coder; Error: error rate for a given condition; MOS: Mean Opinion Score; SD: Standard Deviation; (M): male talkers, (F): female talkers, (A): all talkers
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