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1.
Introduction


NTT-AT conducted a listening experiment to evaluate the performance of AMR-WB speech codecs in Japanese. The experimental design and procedures are specified in the subjective selection test plan for AMR-WB, Version 1.2, published on July 02, 2001. The results of experiment 8A were evaluated using Modified DCR.
Table 1. Summary of Listening Test Experiments 

	Exp.
No.
	Purpose

	Method
	Number of Talkers
	Conds.
	Number of Listeners

	8A
	Effect of Background Noise under Static C/I conditions in 3G
	Mod. DCR
	4
	48
	24



Error profiles in the receiving end are uplink, vehicular profile A at 50 km/s and profile B at 120 km/s. The noise type at the transmission end is car noise. In this scenario, the person is talking in the car and the listener is in a quiet environment in a very good converging area.

2. Source Materials

We recorded speech samples from four speakers. These speakers had never been recorded for the previously published NTT multi-lingual speech database or in experiments conducted by ETSI and other standardization bodies. The new speakers were used to avoid any optimization of the internal parameters of the algorithms being tested based on pre-published speech samples. Some of the sentences in the NTT database were also modified. Different sentences were assigned to each speaker. All speech samples were sent to the host laboratory (LMGT) by FTP.


Our experiment was conducted according to the procedures described in the AMR-WB Characterization Test Plan Version 1.2.


Twenty-four subjects, none of whom had had any previous experience in this type of research, were recruited for the experiment. 
2 Processed material

We received the processed speech files on a CD-ROM from the host laboratory. Some samples that had previously been lost in the CD-ROM were retrieved from the LMGT site by FTP.

3. Listening sessions


The subjects used closed-back, supra-aural headphones (Sennheiser HD25 headphones). To enable monaural listening to be achieved, one ear cup was removed. A Yamaha YDG 2030 graphic equalizer was used to compensate for the deviation in the frequency response. A high-quality, digital-audio conversion system, which meets the requirements of the test plan, was used to reproduce analog signals. The samples were presented to four subjects at one time.

The subjects evaluated the quality of each sentence and entered their scores into a PC by pressing keys on a keyboard. In the DCR experiment, the listeners evaluated the overall speech quality of the second sample by comparing it with the first sample. The expression “rating scale” was translated into Japanese.
4. 
Results
The results of experiment 8a are shown in Table 1. . 
Table 1 
Results of Experiment 1
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All Talkers All Talkers All Talkers

1

Direct -

4.88 4.88 4.92 5.00 4.92 0.31 0.06

2

MNRU Q=42dB

3.46 3.46 3.71 3.83 3.61 0.84 0.17

3

MNRU Q=36dB

2.88 2.42 2.79 3.04 2.78 0.96 0.20

4

MNRU Q=30dB

2.29 2.13 2.21 2.25 2.22 0.76 0.15

5

MNRU Q=24dB

1.58 1.71 1.71 1.79 1.70 0.74 0.15

6

MNRU Q=18dB

1.33 1.29 1.21 1.42 1.31 0.55 0.11

7

MNRU Q=12dB

1.25 1.08 1.08 1.08 1.13 0.44 0.09

8

MNRU Q=6dB

1.08 1.00 1.04 1.04 1.04 0.25 0.05

9

G.722-64 Nominal, no errors

4.38 4.42 4.04 4.58 4.35 0.74 0.15

10

G.722-56 Nominal, no errors

4.17 3.79 3.96 4.46 4.09 0.96 0.20

11

G.722-48 Nominal, no errors

4.04 3.83 4.00 3.88 3.94 0.87 0.18

12

G722.1-24 Nominal, no errors

4.08 4.42 4.29 4.46 4.31 0.74 0.15

13

Mode 0 (6.6 kbit/s) Nominal, no errors

1.79 1.79 1.83 1.96 1.84 0.70 0.14

14

Mode 0 (6.6 kbit/s) FER = 0.5 %

1.83 1.58 1.92 1.63 1.74 0.64 0.13

15

Mode 0 (6.6 kbit/s) FER = 1.0 %

1.83 1.67 1.96 2.04 1.88 0.74 0.15

16

Mode 0 (6.6 kbit/s) FER = 3.0 %

1.50 1.63 1.58 1.63 1.58 0.66 0.13

17

Mode 1 (8.85 kbit/s) Nominal, no errors

2.71 2.38 2.46 2.29 2.46 0.77 0.16

18

Mode 1 (8.85 kbit/s) FER = 0.5 %

2.25 2.38 2.71 2.08 2.35 0.86 0.17

19

Mode 1 (8.85 kbit/s) FER = 1.0 %

2.08 2.25 2.33 2.58 2.31 0.91 0.18

20

Mode 1 (8.85 kbit/s) FER = 3.0 %

1.83 2.04 1.67 2.25 1.95 0.72 0.15

21

Mode 2 (12.65 kbit/s) Nominal, no errors

3.29 3.58 3.63 3.25 3.44 0.90 0.18

22

Mode 2 (12.65 kbit/s) FER = 0.5 %

3.42 3.38 3.42 3.25 3.36 0.90 0.18

23

Mode 2 (12.65 kbit/s) FER = 1.0 %

3.00 2.71 3.13 3.04 2.97 0.90 0.18

24

Mode 2 (12.65 kbit/s) FER = 3.0 %

2.58 2.50 2.71 2.88 2.67 0.88 0.18

25

Mode 3 (14.25 kbit/s) Nominal, no errors

3.71 3.63 3.58 3.83 3.69 0.80 0.16

26

Mode 3 (14.25 kbit/s) FER = 0.5 %

3.21 3.25 3.50 3.29 3.31 0.89 0.18

27

Mode 3 (14.25 kbit/s) FER = 1.0 %

3.13 3.08 3.42 3.54 3.29 0.97 0.20

28

Mode 3 (14.25 kbit/s) FER = 3.0 %

3.25 3.21 3.25 2.75 3.11 0.79 0.16

29

Mode 4 (15.85 kbit/s) Nominal, no errors

3.67 3.58 3.88 4.04 3.79 0.86 0.17

30

Mode 4 (15.85 kbit/s) FER = 0.5 %

3.63 3.46 3.83 3.63 3.64 0.82 0.17

31

Mode 4 (15.85 kbit/s) FER = 1.0 %

3.67 3.33 3.58 3.71 3.57 0.86 0.17

32

Mode 4 (15.85 kbit/s) FER = 3.0 %

3.00 2.92 3.04 3.17 3.03 0.89 0.18

33

Mode 5 (18.25 kbit/s) Nominal, no errors

4.38 4.08 4.25 4.21 4.23 0.69 0.14

34

Mode 5 (18.25 kbit/s) FER = 0.5 %

4.08 4.25 4.21 4.13 4.17 0.75 0.15

35

Mode 5 (18.25 kbit/s) FER = 1.0 %

4.00 3.63 3.96 3.71 3.82 0.93 0.19

36

Mode 5 (18.25 kbit/s) FER = 3.0 %

3.08 3.04 2.96 3.13 3.05 0.91 0.18

37

Mode 6 (19.85 kbit/s) Nominal, no errors

4.38 4.33 4.38 4.08 4.29 0.72 0.15

38

Mode 6 (19.85 kbit/s) FER = 0.5 %

4.08 3.92 3.83 4.08 3.98 0.68 0.14

39

Mode 6 (19.85 kbit/s) FER = 1.0 %

4.08 3.67 4.00 4.13 3.97 0.80 0.16

40

Mode 6 (19.85 kbit/s) FER = 3.0 %

3.38 3.42 3.71 3.17 3.42 1.02 0.21

41

Mode 7 (23.05 kbit/s) Nominal, no errors

4.29 4.54 4.29 4.58 4.43 0.66 0.13

42

Mode 7 (23.05 kbit/s) FER = 0.5 %

4.42 4.29 4.42 4.38 4.38 0.70 0.14

43

Mode 7 (23.05 kbit/s) FER = 1.0 %

4.17 4.13 4.21 4.13 4.16 0.72 0.15

44

Mode 7 (23.05 kbit/s) FER = 3.0 %

3.08 2.83 3.42 3.33 3.17 0.97 0.20

45

Mode 8 (23.85 kbit/s) Nominal, no errors

4.50 4.33 4.67 4.71 4.55 0.61 0.12

46

Mode 8 (23.85 kbit/s) FER = 0.5 %

4.25 4.29 4.63 4.58 4.44 0.72 0.15

47

Mode 8 (23.85 kbit/s) FER = 1.0 %

3.92 4.25 4.21 4.21 4.15 0.81 0.16

48

Mode 8 (23.85 kbit/s) FER = 3.0 %

3.58 3.88 3.71 3.83 3.75 0.91 0.18

Cond. Male1 Male2 Female1 Female2

 
 
The relationship between equivalent Q-values and MOS is shown in Fig. 1.
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Fig 1.  Equivalent Q vs. MOS in Experiment 8a.
The MOS decreased with a decrease in the Q-value of the MNRU. As can be seen in the figure, there is no irregularity in the curve. The MOS for the direct unprocessed speech was higher than that for the highest Q-value, which was 42 dB.
The graph of the MOS results for nine different modes is shown in Figure 2.
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Fig. 2  DMOS for nine AMR WB-Coded modes

In the results we obtained using the Japanese language, quality increases with increasing bit rates. The rate of increase is fairly steep up to mode 3, but becomes more moderate starting with mode 4. When FER is larger, the quality tends to saturate at low DMOS.


No requirements in terms of reference were specified in relation Experiment 8a. Only the experimental results are shown in our report.
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