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1. Introduction

This document presents results from subjective tests comparing the quality of the AMR fixed-point codec and the proposed AMR floating point codec. Experiment 1 and 2 from [1] were carried out; an ACR test for clean speech and a DCR test for car and babble background noise. 

2. Codecs and processing 

The source material used is an Ericsson internal database in Swedish. In experiment 1 the source material was filtered with a modified IRS-send filter and level adjusted according to the test plan. The processed material was filtered with a modified IRS-receiving filter prior to the monaural presentation to the subjects. The stl2000 toolbox was used for the processing.

The fixed-point codec used was the ETSI reference codec version 7.4.0, and the floating-point codec used was version 0.5. 

In total 23 persons performed experiment 1. The listeners were divided into four groups, and four listening randomization’s were used, one per group. 24 subjects participated in experiment 2. These listeners were also divided into four groups. The listeners were naïve listeners with balanced representation of age and gender.

3. Results

The results from experiment 1 and 2 are given in tables 1 and 2. The results are illustrated in graphical form in the following charts. 

In summary, the results show that there is no significant difference between the fix-point codec and the floating-point codec for any of the conditions.

Table 1. Results from Experiment 1 (ACR test)


Codec

Level
MOS
St Dev
CI 95 %

1
DIRECT


3.85
0.88
0.18

2
MNRU 25


3.54
0.85
0.18

3
MNRU 20


3.04
0.97
0.20

4
MNRU 15


2.29
0.79
0.17

5
MNRU 10


1.52
0.62
0.13

6
MNRU 5


1.15
0.36
0.08

7
AMR-FR-12.2
FIXED
-36 dB
3.48
0.99
0.21

8
AMR-FR-12.2
FLOAT
-36 dB
3.55
1.03
0.22

9
AMR-FR-12.2
FIXED
-26 dB
3.75
0.85
0.18

10
AMR-FR-12.2
FLOAT
-26 dB
3.74
0.91
0.19

11
AMR-FR-12.2
FIXED
-16 dB
3.91
0.77
0.16

12
AMR-FR-12.2
FLOAT
-16 dB
3.78
0.86
0.18

13
AMR-FR-10.2
FIXED
-36 dB
3.16
0.94
0.20

14
AMR-FR-10.2
FLOAT
-36 dB
3.34
0.95
0.20

15
AMR-FR-10.2
FIXED
-26 dB
3.70
0.78
0.16

16
AMR-FR-10.2
FLOAT
-26 dB
3.61
0.91
0.19

17
AMR-FR-10.2
FIXED
-16 dB
3.79
0.77
0.16

18
AMR-FR-10.2
FLOAT
-16 dB
3.73
0.81
0.17

19
AMR-FR-7.95
FIXED
-36 dB
3.03
0.91
0.19

20
AMR-FR-7.95
FLOAT
-36 dB
3.13
1.04
0.22

21
AMR-FR-7.95
FIXED
-26 dB
3.39
0.82
0.17

22
AMR-FR-7.95
FLOAT
-26 dB
3.57
0.91
0.19

23
AMR-FR-7.95
FIXED
-16 dB
3.67
0.84
0.18

24
AMR-FR-7.95
FLOAT
-16 dB
3.82
0.89
0.19

25
AMR-FR-7.40
FIXED
-36 dB
3.12
0.98
0.21

26
AMR-FR-7.40
FLOAT
-36 dB
3.28
0.98
0.20

27
AMR-FR-7.40
FIXED
-26 dB
3.49
0.90
0.19

28
AMR-FR-7.40
FLOAT
-26 dB
3.50
0.91
0.19

29
AMR-FR-7.40
FIXED
-16 dB
3.73
0.88
0.18

30
AMR-FR-7.40
FLOAT
-16 dB
3.74
0.86
0.18

31
AMR-FR-6.70
FIXED
-36 dB
3.03
0.92
0.19

32
AMR-FR-6.70
FLOAT
-36 dB
3.12
1.03
0.21

33
AMR-FR-6.70
FIXED
-26 dB
3.49
0.86
0.18

34
AMR-FR-6.70
FLOAT
-26 dB
3.58
0.92
0.19

35
AMR-FR-6.70
FIXED
-16 dB
3.83
0.90
0.19

36
AMR-FR-6.70
FLOAT
-16 dB
3.71
0.87
0.18

37
AMR-FR-5.90
FIXED
-36 dB
2.81
0.95
0.20

38
AMR-FR-5.90
FLOAT
-36 dB
2.97
0.90
0.19

39
AMR-FR-5.90
FIXED
-26 dB
3.53
0.92
0.19

40
AMR-FR-5.90
FLOAT
-26 dB
3.53
0.90
0.19

41
AMR-FR-5.90
FIXED
-16 dB
3.58
0.83
0.17

42
AMR-FR-5.90
FLOAT
-16 dB
3.78
0.81
0.17

43
AMR-FR-5.15
FIXED
-36 dB
2.76
0.87
0.18

44
AMR-FR-5.15
FLOAT
-36 dB
2.68
0.85
0.18

45
AMR-FR-5.15
FIXED
-26 dB
3.29
0.82
0.17

46
AMR-FR-5.15
FLOAT
-26 dB
3.40
0.90
0.19

47
AMR-FR-5.15
FIXED
-16 dB
3.51
0.90
0.19

48
AMR-FR-5.15
FLOAT
-16 dB
3.50
0.91
0.19

49
AMR-FR-4.74
FIXED
-36 dB
2.83
0.93
0.19

50
AMR-FR-4.74
FLOAT
-36 dB
2.79
0.78
0.16

51
AMR-FR-4.74
FIXED
-26 dB
3.22
0.79
0.16

52
AMR-FR-4.74
FLOAT
-26 dB
3.22
0.81
0.17

53
AMR-FR-4.74
FIXED
-16 dB
3.41
0.87
0.18

54
AMR-FR-4.74
FLOAT
-16 dB
3.22
0.91
0.19

Table 2. Results from Experiment 2 (DCR test).


Codec
Type
Noise
MOS
St Dev
CI 95 %

1
DIRECT

Car
4.63
0.54
0.10

2
DIRECT

Babble
4.67
0.59
0.11

3
MNRU 50

-
4.70
0.55
0.10

4
MNRU 25

-
4.40
0.70
0.13

5
MNRU 20

-
3.96
0.94
0.17

6
MNRU 15

-
2.85
0.84
0.16

7
MNRU 10

-
2.04
0.74
0.14

8
MNRU 5

-
1.29
0.51
0.09

9
AMR-FR-12.2
FIXED
Car
4.50
0.59
0.11

10
AMR-FR-12.2
FLOAT
Car
4.46
0.64
0.12

11
AMR-FR-10.2
FIXED
Babble
4.45
0.68
0.13

12
AMR-FR-10.2
FLOAT
Babble
4.51
0.71
0.13

13
AMR-FR-7.95
FIXED
Car
4.14
0.87
0.16

14
AMR-FR-7.95
FLOAT
Car
4.28
0.69
0.13

15
AMR-FR-7.40
FIXED
Babble
4.10
0.83
0.15

16
AMR-FR-7.40
FLOAT
Babble
4.16
0.77
0.14

17
AMR-FR-6.70
FIXED
Car
4.21
0.81
0.15

18
AMR-FR-6.70
FLOAT
Car
4.13
0.94
0.17

19
AMR-FR-5.90
FIXED
Babble
3.63
0.95
0.18

20
AMR-FR-5.90
FLOAT
Babble
3.83
0.82
0.15

21
AMR-FR-5.15
FIXED
Car
3.46
0.83
0.15

22
AMR-FR-5.15
FLOAT
Car
3.38
0.89
0.17

23
AMR-FR-4.74
FIXED
Babble
3.28
0.90
0.17

24
AMR-FR-4.74
FLOAT
Babble
3.40
0.94
0.17

25
AMR-FR-12.2 DTXON
FIXED
Car
4.50
0.57
0.11

26
AMR-FR-12.2 DTXON
FLOAT
Car
4.55
0.57
0.10

27
AMR-FR-4.74 DTXON
FIXED
Babble
3.24
0.97
0.18

28
AMR-FR-4.74 DTXON
FLOAT
Babble
3.30
0.91
0.17

Experiment 1.
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Experiment 2.
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4. Conclusions

This document presented results for a performance evaluation of the AMR floating-point code in comparison with the fixed-point reference codec. In the two experiments carried out, there was no significant difference between the codecs.
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