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Summary

In January 2002 Research Center of Digital Communications Technology (RCDCT1) performed two listening assessments for the AMR-WB floating-point verification test. This report describes the results obtained for the AMR-WB floating-point verification Experiment 2 and 4 for the Chinese language. A summary of the results was presented earlier in [1].

The experiments were designed to contain two codecs under testing: AMR-WB floating-point codec and AMR-WB fixed-point codec. Tests had been designed in a manner, that in each of the experiments, the same speech material was used for AMR-WB fixed-point and AMR-WB floating-point codecs. The tests were split into 4 experiments.The purpose of experiment 1 and 2 was to evaluate the performances of the AMR-WB floating-point codec in Clean Speech with different input levels, as Experiment 3 and 4 were designed to evaluate the performance of the AMR-WB floating-point codec under Background noise. The design of Experiment 1 and 3 was identical to the design of Experiments 2 and 4, respectively. The difference were the codec modes and the noise types used: in Experiments 1, the 6.60, 8.85, 14.25, 18.25, 23.05 kbit/s modes were used, and in Experiment 2, the 6.60, 12.65, 15.85, 19.85, 23.85 kbit/s modes were used; Experiments 3 used the car noise, and Experiment 4 used the babble noise. 
RCDCT performed Experiment 2 and 4 using a subset of the Chinese speech material available in the NTT Speech Database, which was pre-processed in compliance with the specifications in the AMR-WB Floating-point verification test plan [2]. Twenty-four distinct native speakers of the Chinese language performed as subjects for each of the two experiments, which were nominally balanced for gender. In total, 48 subjects were used.
As specified in the AMR-WB test plan, the assessment method was a modified version of the Category Comparison Rating (CCR) method defined in [3], in which the reference signal, instead of being the unprocessed (“Direct”) speech, was the speech processed through AMR-WB fixed-point codecs. 

The raw voting data collected was used to derive gender-wise and combined-gender Comparison Mean Opinion Scores (CMOS) and standard deviation statistics for each experiment. Additionally, 95% confidence intervals were calculated for the combined-gender CMOS values. The general observation was that in clean speech, a little better performance of floating-point codec than fixed-point codec was observed, while the differences observed in babble noise were below the 95% confidence-interval threshold to allow the determination of different performance for floating-point codec or fixed-point codec, thus their performance can be considered same.

1. Introduction

RCDCT Laboratories performed two listening assessments in Chinese for the AMR-WB floating-point verification test. The experiments were designed to contain two codecs under testing: AMR-WB floating-point codec and AMR-WB fixed-point codec. Tests had been designed in a manner, that in each of the experiments, the same speech material was used for AMR-WB fixed-point and AMR-WB floating-point codecs.

The tests were split into 4 Experiments listed in the following. The purpose of experiment 1 and 2 was to evaluate the performances of the AMR-WB floating-point codec in Clean Speech with different input levels, as Experiment 3 and 4 were designed to evaluate the performance of the AMR-WB floating-point codec under Background noise.

· Experiment 1: CCR-test, Clean speech and input levels for the 5 modes(6.60, 8.85, 14.25, 18.25, 23.05 kbit/s)

· Experiment 2: CCR-test, Clean speech and input levels for the 5 modes(6.60, 12.65, 15.85, 19.85, 23.85 kbit/s)

· Experiment 3: CCR-test, Background noise, Noise type: car noise

· Experiment 4: CCR-test, Background noise, Noise type: babble noise

The experiment designs were defined in Section 4,5,6 and 7 of the AMR-WB Floating-point verification test plan [2]. The test design of Experiment 1 and 3 was identical to the design of Experiments 2 and 4, respectively. The difference were the codec modes and the noise types used: in Experiments 1, the 6.60, 8.85, 14.25, 18.25, 23.05 kbit/s modes were used, and in Experiment 2, the 6.60, 12.65, 15.85, 19.85, 23.85 kbit/s modes were used; Experiments 3 used the car noise, and Experiment 4 used the babble noise.
RCDCT performed Experiment 2 and 4 using a subset of the Chinese speech material available in the NTT Speech Database, which was pre-processed in compliance with the specifications in the AMR-WB Floating-point verification test plan [2]. Twenty-four distinct native speakers of the Chinese language performed as subjects for each of the two experiments, which were nominally balanced for gender. In total, 48 subjects were used. The raw data collected was used to derive gender-wise and combined-gender Comparison Mean Opinion Scores (CMOS) and standard deviation statistics for each experiment.

As specified in the AMR-WB Floating-point test plan, the assessment method was a modified version of the Category Comparison Rating (CCR) method defined in [3], in which the reference signal, instead of being the unprocessed (“Direct”) speech, was the speech processed through AMR-WB fixed-point codecs. 

2. Source Material

Ten sentence-pairs ( two of which were used for pre-listening ) were selected for two male and two female Chinese-speaking talkers from the NTT Speech Database. This database contains quiet background speech sampled at 16 kHz, for a bandwidth of 8 kHz. 

The quiet background sentence pairs were filtered by the P.341 software filter, and had the active speech level adjusted to -26 dBov using the STL96 sv56demo tool, as specified in the verification test plan [2]. The pre-processing was done by ERICSSON.

ERICSSON was responsible for adding the background noise files to the appropriate sentence-pairs. In Experiment 4, babble background noise at a 15 dB SNR was used. 

3. Experiment Design

The test design followed the specification in the AMR-WB Floating-point verification Test Plan[2], and is summarized in Tables 1 and 2.

Table 1(a): 
Factors and Conditions for Experiment 2
Main Codec Conditions



Candidates
5
AMR-WB Floating-point 6.60, 12.65, 15.85, 19.85 and 23.85 kbit/s

Error Conditions 
0
No errors

Input levels
3
-16, -26 and –36 dBov

Tandeming and noise
0
No tandeming 

Input characteristic
1
P.341





Codec references



Codec references
5
AMR-WB Fixed-point 6.60, 8.85, 14.25, 18.25, 23.05 kbit/s

Other references



MNRU
5
Q=21,28,35, 42, 49 dBQ (compared to 35 dBQ), P.341





Common Conditions



Number of talkers
4
2 male and 2 female

Stimulus type

Sentence-pairs

Number of speech samples
10
8 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Groups
8
3 subjects/group

Directions
2
A/B and B/A presentation directions

Randomisation
24
Randomisation is unique for each listener

Rating Scale
1
CCR

Replications
1


Languages

Depends on the test lab

Listening System
1
Monaural headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open. 

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 1(b): 
Factors and Conditions for Experiment 4
Main Codec Conditions



Candidates
9
AMR-WB Floating-point 6.6, 8.85, 12.65, 14.25, 15.85, 18.25, 19.85, 23.05, 23.85 kbit/s

Error Conditions 
0
No errors

VAD/DTX 
2
With and without VAD/DTX (AMR-WB Floating-point 6.6 kbit/s and 23.85 kbit/s modes)

Input level
1
-26 dBov

Tandeming and noise
0
No tandeming 

Background noise
4
Babble noise at S/N = 15 dB

Input characteristic
1
P.341





Codec references



Codec references
9
AMR-WB Fixed-point 6.6, 8.85, 12.65, 14.25, 15.85, 18.25, 19.85, 23.05, 23.85 kbit/s


2
With and without VAD/DTX (AMR-WB Fixed-point 6.6 kbit/s and 23.85 kbit/s modes)

Other references



MNRU
5
Q=21,28,35, 42, 49 dBQ (compared to 35 dBQ), P.341





Common Conditions



Number of talkers
4
2 male and 2 female

Stimulus type

Sentence-pairs

Number of speech samples
10
8 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Groups
8
3 subjects/group

Directions
2
A/B and B/A presentation directions

Randomisation
24
Randomisation is unique for each listener

Rating Scale
1
CCR

Replications
1


Languages

Depends on the test lab

Listening System
1
Monaural headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open. 

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table2(a): 
Processing Table for Experiment 2

Cond.
1st Codec
2nd Codec
Level
G1
G2
G3
G4
G5
G6
G7
G8

1
AMR-WB-6.6 Fixed
AMR-WB-6.6 Float
-16 dBovl
s1
s2
s3
s4
s5
s6
s7
s8

2
AMR-WB-6.6 Fixed
AMR-WB-6.6 Float
-26 dBovl
s2
s3
s4
s5
s6
s7
s8
s1

3
AMR-WB-6.6 Fixed
AMR-WB-6.6 Float
-36 dBovl
s3
s4
s5
s6
s7
s8
s1
s2

4
AMR-WB-12.65 Fixed
AMR-WB-12.65 Float
-16 dBovl
s4
s5
s6
s7
s8
s1
s2
s3

5
AMR-WB-12.65 Fixed
AMR-WB-12.65 Float
-26 dBovl
s5
s6
s7
s8
s1
s2
s3
s4

6
AMR-WB-12.65 Fixed
AMR-WB-12.65 Float
-36 dBovl
s6
s7
s8
s1
s2
s3
s4
s5

7
AMR-WB-15.85 Fixed
AMR-WB-15.85 Float
-16 dBovl
s7
s8
s1
s2
s3
s4
s5
s6

8
AMR-WB-15.85 Fixed
AMR-WB-15.85 Float
-26 dBovl
s8
s1
s2
s3
s4
s5
s6
s7

9
AMR-WB-15.85 Fixed
AMR-WB-15.85 Float
-36 dBovl
s1
s2
s3
s4
s5
s6
s7
s8

10
AMR-WB-19.85 Fixed
AMR-WB-19.85 Float
-16 dBovl
s2
s3
s4
s5
s6
s7
s8
s1

11
AMR-WB-19.85 Fixed
AMR-WB-19.85 Float
-26 dBovl
s3
s4
s5
s6
s7
s8
s1
s2

12
AMR-WB-19.85 Fixed
AMR-WB-19.85 Float
-36 dBovl
s4
s5
s6
s7
s8
s1
s2
s3

13
AMR-WB-23.85 Fixed
AMR-WB-23.85 Float
-16 dBovl
s5
s6
s7
s8
s1
s2
s3
s4

14
AMR-WB-23.85 Fixed
AMR-WB-23.85 Float
-26 dBovl
s6
s7
s8
s1
s2
s3
s4
s5

15
AMR-WB-23.85 Fixed
AMR-WB-23.85 Float
-36 dBovl
s7
s8
s1
s2
s3
s4
s5
s6

16
MNRU 21 dB
MNRU 35 dB
-26 dBovl
s8
s1
s2
s3
s4
s5
s6
s7

17
MNRU 28 dB
MNRU 35 dB
-26 dBovl
s1
s2
s3
s4
s5
s6
s7
s8

18
MNRU 35 dB
MNRU 35 dB
-26 dBovl
s2
s3
s4
s5
s6
s7
s8
s1

19
MNRU 42 dB
MNRU 35 dB
-26 dBovl
s3
s4
s5
s6
s7
s8
s1
s2

20
MNRU 49 dB
MNRU 35 dB
-26 dBovl
s4
s5
s6
s7
s8
s1
s2
s3

21
AMR-WB-6.6 Float
AMR-WB-6.6 Fixed
-16 dBovl
s1
s2
s3
s4
s5
s6
s7
s8

22
AMR-WB-6.6 Float
AMR-WB-6.6 Fixed
-26 dBovl
s2
s3
s4
s5
s6
s7
s8
s1

23
AMR-WB-6.6 Float
AMR-WB-6.6 Fixed
-36 dBovl
s3
s4
s5
s6
s7
s8
s1
s2

24
AMR-WB-12.65 Float
AMR-WB-12.65 Fixed
-16 dBovl
s4
s5
s6
s7
s8
s1
s2
s3

25
AMR-WB-12.65 Float
AMR-WB-12.65 Fixed
-26 dBovl
s5
s6
s7
s8
s1
s2
s3
s4

26
AMR-WB-12.65 Float
AMR-WB-12.65 Fixed
-36 dBovl
s6
s7
s8
s1
s2
s3
s4
s5

27
AMR-WB-15.85 Float
AMR-WB-15.85 Fixed
-16 dBovl
s7
s8
s1
s2
s3
s4
s5
s6

28
AMR-WB-15.85 Float
AMR-WB-15.85 Fixed
-26 dBovl
s8
s1
s2
s3
s4
s5
s6
s7

29
AMR-WB-15.85 Float
AMR-WB-15.85 Fixed
-36 dBovl
s1
s2
s3
s4
s5
s6
s7
s8

30
AMR-WB-19.85 Float
AMR-WB-19.85 Fixed
-16 dBovl
s2
s3
s4
s5
s6
s7
s8
s1

31
AMR-WB-19.85 Float
AMR-WB-19.85 Fixed
-26 dBovl
s3
s4
s5
s6
s7
s8
s1
s2

32
AMR-WB-19.85 Float
AMR-WB-19.85 Fixed
-36 dBovl
s4
s5
s6
s7
s8
s1
s2
s3

33
AMR-WB-23.85 Float
AMR-WB-23.85 Fixed
-16 dBovl
s5
s6
s7
s8
s1
s2
s3
s4

34
AMR-WB-23.85 Float
AMR-WB-23.85 Fixed
-26 dBovl
s6
s7
s8
s1
s2
s3
s4
s5

35
AMR-WB-23.85 Float
AMR-WB-23.85 Fixed
-36 dBovl
s7
s8
s1
s2
s3
s4
s5
s6

36
MNRU 35 dB
MNRU 21 dB
-26 dBovl
s8
s1
s2
s3
s4
s5
s6
s7

37
MNRU 35 dB
MNRU 28 dB
-26 dBovl
s1
s2
s3
s4
s5
s6
s7
s8

38
MNRU 35 dB
MNRU 35 dB
-26 dBovl
s2
s3
s4
s5
s6
s7
s8
s1

39
MNRU 35 dB
MNRU 42 dB
-26 dBovl
s3
s4
s5
s6
s7
s8
s1
s2

40
MNRU 35 dB
MNRU 49 dB
-26 dBovl
s4
s5
s6
s7
s8
s1
s2
s3

Table2(b): 
Processing Table for Experiment 4
Cond.
1st Codec
2nd Codec
G1
G2
G3
G4
G5
G6
G7
G8

1
 AMR-WB-6.6 Fixed
 AMR-WB-6.6 Float
s1
s2
s3
s4
s5
s6
s7
s8

2
 AMR-WB-8.85 Fixed
 AMR-WB-8.85 Float
s2
s3
s4
s5
s6
s7
s8
s1

3
 AMR-WB-12.65 Fixed
 AMR-WB-12.65 Float
s3
s4
s5
s6
s7
s8
s1
s2

4
 AMR-WB-14.25 Fixed
 AMR-WB-14.25 Float
s4
s5
s6
s7
s8
s1
s2
s3

5
 AMR-WB-15.85 Fixed
 AMR-WB-15.85 Float
s5
s6
s7
s8
s1
s2
s3
s4

6
 AMR-WB-18.25 Fixed
 AMR-WB-18.25 Float
s6
s7
s8
s1
s2
s3
s4
s5

7
 AMR-WB-19.85 Fixed
 AMR-WB-19.85 Float
s7
s8
s1
s2
s3
s4
s5
s6

8
 AMR-WB-23.05 Fixed
 AMR-WB-23.05 Float
s8
s1
s2
s3
s4
s5
s6
s7

9
 AMR-WB-23.85 Fixed
 AMR-WB-23.85 Float
s1
s2
s3
s4
s5
s6
s7
s8

10
 AMR-WB-6.6 DTX ON Fixed
AMR-WB-6.6 DTX ON Float
s2
s3
s4
s5
s6
s7
s8
s1

11
AMR-WB-23.85 DTX ON Fixed
AMR-WB-23.85 DTX ON Float
s3
s4
s5
s6
s7
s8
s1
s2

12
MNRU 21 dB
MNRU 35 dB
s4
s5
s6
s7
s8
s1
s2
s3

13
MNRU 28 dB
MNRU 35 dB
s5
s6
s7
s8
s1
s2
s3
s4

14
MNRU 35 dB
MNRU 35 dB
s6
s7
s8
s1
s2
s3
s4
s5

15
MNRU 42 dB
MNRU 35 dB
s7
s8
s1
s2
s3
s4
s5
s6

16
MNRU 49 dB
MNRU 35 dB
s8
s1
s2
s3
s4
s5
s6
s7

17
 AMR-WB-6.6 Float
 AMR-WB-6.6 Fixed
s1
s2
s3
s4
s5
s6
s7
s8

18
 AMR-WB-8.85 Float
 AMR-WB-8.85 Fixed
s2
s3
s4
s5
s6
s7
s8
s1

19
 AMR-WB-12.65 Float
 AMR-WB-12.65 Fixed
s3
s4
s5
s6
s7
s8
s1
s2

20
 AMR-WB-14.25 Float
 AMR-WB-14.25 Fixed
s4
s5
s6
s7
s8
s1
s2
s3

21
 AMR-WB-15.85 Float
 AMR-WB-15.85 Fixed
s5
s6
s7
s8
s1
s2
s3
s4

22
 AMR-WB-18.25 Float
 AMR-WB-18.25 Fixed
s6
s7
s8
s1
s2
s3
s4
s5

23
 AMR-WB-19.85 Float
 AMR-WB-19.85 Fixed
s7
s8
s1
s2
s3
s4
s5
s6

24
 AMR-WB-23.05 Float
 AMR-WB-23.05 Fixed
s8
s1
s2
s3
s4
s5
s6
s7

25
 AMR-WB-23.85 Float
 AMR-WB-23.85 Fixed
s1
s2
s3
s4
s5
s6
s7
s8

26
AMR-WB-6.6 DTX ON Float
 AMR-WB-6.6 DTX ON Fixed
s2
s3
s4
s5
s6
s7
s8
s1

27
AMR-WB-23.85 DTX ON Float
AMR-WB-23.85 DTX ON Fixed
s3
s4
s5
s6
s7
s8
s1
s2

28
MNRU 35 dB
MNRU 21 dB
s4
s5
s6
s7
s8
s1
s2
s3

29
MNRU 35 dB
MNRU 28 dB
s5
s6
s7
s8
s1
s2
s3
s4

30
MNRU 35 dB
MNRU 35 dB
s6
s7
s8
s1
s2
s3
s4
s5

31
MNRU 35 dB
MNRU 42 dB
s7
s8
s1
s2
s3
s4
s5
s6

32
MNRU 35 dB
MNRU 49 dB
s8
s1
s2
s3
s4
s5
s6
s7

4. Processed Material

ERICSSON provided processed speech files containing the two experiments through the Internet. For each experiment, a total of 43 files were produced, which contains 5 files for each listening group (8 groups totally) and 3 files for the pre-listening. 

5. Listening Sessions

5.1 Presentation Sequence Material

RCDCT used the grouping and randomization sequences provided by ERICSSON for Experiment 2 and 4.The subjects were divided in eight groups of three subjects and each group used its own randomization sequence file split into three parts corresponding to the three listening sessions. Together with the pre-listening sequence file , 9 sequence files were used for each experiment. All grouping and randomization sequences were used once.

5.2 Listeners

Each of the two subjective assessments was performed using 24 listeners (nominally balanced between male and female), divided into eight groups of three listeners each. In total, 48 different native speakers of Chinese performed as test subjects. Each group of listeners was presented with different codec/sentence-pair material, appropriately randomized to assure balanced presentation with minimized order effects.

The listener selection criterion was compliant with the AMR-WB floating-point verification Test Plan[2], noting that audiometric testing was not performed on the listeners, for practical reasons. Test subjects were selected at random from native Chinese language listeners in campus and their assessment performance data in pre-listening indicating their general hearing integrity. All listeners had not participated in any listening-opinion test before. Subject performance within each experiment was compared to the performance of the other two listeners within the same group as a check on the hearing integrity of each listener at the time of testing. The pre-test listener orientation used by RCDCT conformed to that specified in the Test Plan.

5.3 Audio Presentation
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The processed speech material was presented to groups of listeners, seated at separate, visually screened listening stations contained within an acoustically conditioned sound room meeting the requirements recommended by ITU-t P.800. Presentation was made monaurally using AKG K-55 headphone. The headphone was driven by a distribution amplifier set to deliver monophonic speech to the listener's preferred listening ear at an active level of -15 dBPa (79 dB SPL). The calibration was made by comparing with HD 545 headphone calibrated by ERICSSON with Textronix DMM16.
All processed audio files were filtered with the Modified IRS (MIRS) receive response filter available in the ITU STL2000 toolkit. The processed audio files with big endian were stored within the SUN Ultra1 station in controlling room, then were output to DAT under program control as 16 kHz samples in presentation order with a DATLink+ digital processor. The DAT output was presented to the listeners through a 16-bit D/A coupled to the input of the distribution amplifier. The room noise with HOTH spectrum characteristic is played via Yamaha CDX-393 and amplified by Yamaha AX-492.The whole presentation procedure is illustrated in figure 1. 
5.4 Scoring

Within experiments using a Comparison-Mean-Opinion-Score (CMOS) method of assessment, the presented sentence-pairs were scored by the listeners using a perceived opinion (7-point) of the quality of the Second compared to the quality of the First as either Much better, Better, Slightly better, About the same, Slightly worse, Worse and Much worse. The quality comparison designations were presented on the instruction document at each listening station.

The listener responses were drawn on the desired blank of the voting tables. The voting response time for each of nominally five seconds was rendered after the presentation of each new stimulus and voting was only permitted following the completed presentation of each voting stimulus (in this experiment, two sentence-pairs). All seated listeners were required to record responses prior to the subsequent presentation of a new stimulus. 

As all listeners completed their voting for one session, the voting tables for all stations were collected prior to the presentation of subsequent new material. Upon completion of the listening sessions (3 sessions of one group), the votes of each session for each presentation set of speech material were processed and stored as excel files within the computer for subsequent statistic analysis.

6. Statistical Analysis

In Experiment 2 and 4, CMOS expresses the quality change of stimulus “B” relative to stimulus “A”. In these tests, stimulus A was in general the processed speech with fixed-point codecs, and stimulus B was in general the processed speech with floating-point codecs (see Table 2 for precise descriptions). Positive CMOS values indicate a preference of stimulus B over stimulus A; negative values indicate a preference of stimulus A over stimulus B. A total of 192 votes were cast per test condition for male and female talkers combined, or 96 for the gender-wise statistics.

Table 3 presents the basic statistical analysis data produced by RCDCT for AMR-WB floating-point verification test. This is the data as provided to ERICSSON, except for the confidence interval columns. Each test condition received a total of 192 votes for combined talkers, or 96 votes per talker for gender-wise statistics. In the table, Cnd represents the test condition number, CMOS is the Comparison Mean Opinion Score, and SD is the standard deviation. The upper and lower 95% confidence intervals are denoted as +95% and ‑95%, respectively, in the table.

The results in Table 3 show the performance of the AMR-WB fixed-point and floating-point codecs under different operating conditions, as well as the performance of some reference conditions. Overall, in clean speech, a little better performance for floating-point codec than fixed-point codec was observed, though the test data indicate that AMR-WB floating-point codec quality improvement (relative to the AMR-WB fixed-point codec) was inferior to the magnitude introduced by an MNRU at Q=35 dB when compared to the MNRU at Q=28 dB. The differences observed in babble noise were below the 95% confidence-interval threshold to allow the determination of different performance for floating-point codec or fixed-point codec.

Table 3(a)
CMOS and standard deviation for RCDCT’s Experiment 2




Male Talkers
Female Talkers
All Takers

Cnd
1stCodec/MNRU
2ndCodec/MNRU
Level(dBovl)
CMOS
SD
CMOS
SD
CMOS
SD
+95%
-95%

1
AMR@6.6 Fixed
AMR@6.6 Float
-16
0.19
0.91
-0.04
1.03
0.07
0.97
0.21
-0.06

2
AMR@6.6 Fixed
AMR@6.6 Float
-26
0.11
0.97
-0.10
0.98
0.01
0.98
0.14
-0.13

3
AMR@6.6 Fixed
AMR@6.6 Float
-36
0.03
0.90
-0.11
0.92
-0.04
0.91
0.09
-0.17

4
AMR@12.65 Fixed
AMR@12.65 Float
-16
-0.13
0.95
-0.08
0.91
-0.10
0.93
0.03
-0.24

5
AMR@12.65 Fixed
AMR@12.65 Float
-26
-0.08
0.96
0.10
0.92
0.01
0.94
0.14
-0.12

6
AMR@12.65 Fixed
AMR@12.65 Float
-36
0.10
0.79
0.03
0.86
0.07
0.83
0.18
-0.05

7
AMR@15.85 Fixed
AMR@15.85 Float
-16
0.10
0.95
0.03
0.73
0.07
0.84
0.19
-0.05

8
AMR@15.85 Fixed
AMR@15.85 Float
-26
0.15
0.91
0.09
1.02
0.12
0.96
0.26
-0.02

9
AMR@15.85 Fixed
AMR@15.85 Float
-36
0.00
0.83
-0.10
0.85
-0.05
0.84
0.07
-0.17

10
AMR@19.85 Fixed
AMR@19.85 Float
-16
0.09
0.85
0.03
0.91
0.06
0.88
0.19
-0.06

11
AMR@19.85 Fixed
AMR@19.85 Float
-26
-0.05
0.80
0.09
0.74
0.02
0.77
0.13
-0.09

12
AMR@19.85 Fixed
AMR@19.85 Float
-36
0.13
0.85
0.02
0.93
0.07
0.89
0.20
-0.05

13
AMR@23.85 Fixed
AMR@23.85 Float
-16
0.01
0.84
0.10
0.88
0.06
0.86
0.18
-0.06

14
AMR@23.85 Fixed
AMR@23.85 Float
-26
-0.01
0.88
-0.07
0.78
-0.04
0.83
0.08
-0.16

15
AMR@23.85 Fixed
AMR@23.85 Float
-36
-0.02
0.74
0.03
0.70
0.01
0.72
0.11
-0.10

16
MNRU 21dB
MNRU 35dB
-26
1.74
1.16
1.77
1.06
1.76
1.11
1.91
1.60

17
MNRU 28dB
MNRU 35dB
-26
0.72
1.06
0.70
1.10
0.71
1.08
0.86
0.56

18
MNRU 35dB
MNRU 35dB
-26
-0.11
0.86
0.06
0.98
-0.03
0.92
0.10
-0.16

19
MNRU 42dB
MNRU 35dB
-26
-0.68
0.92
-0.41
1.06
-0.54
1.00
-0.40
-0.68

20
MNRU 49dB
MNRU 35dB
-26
-0.71
1.20
-0.74
1.14
-0.72
1.17
-0.56
-0.89

Table 3(b)
CMOS and standard deviation for RCDCT’s Experiment 4




Male Talkers
Female Talkers
All Takers

Cnd
1stCodec/MNRU
2ndCodec/MNRU
CMOS
SD
CMOS
SD
CMOS
SD
+95%
-95%

1
AMR@6.6 Fixed
AMR@6.6 Float
-0.05
1.01
0.02
0.91
-0.02
0.96
0.12
-0.15

2
AMR@8.85 Fixed
AMR@8.85 Float
-0.01
0.83
-0.07
0.84
-0.04
0.83
0.08
-0.16

3
AMR@12.65 Fixed
AMR@12.65 Float
-0.06
0.81
0.01
0.79
-0.03
0.80
0.09
-0.14

4
AMR@14.25 Fixed
AMR@14.25 Float
0.05
0.84
-0.11
0.84
-0.03
0.84
0.09
-0.15

5
AMR@15.85 Fixed
AMR@15.85 Float
-0.03
0.89
0.07
0.87
0.02
0.88
0.15
-0.10

6
AMR@18.25 Fixed
AMR@18.25 Float
0.00
0.70
-0.04
1.00
-0.02
0.86
0.10
-0.14

7
AMR@19.85 Fixed
AMR@19.85 Float
0.10
0.80
-0.02
0.81
0.04
0.80
0.16
-0.07

8
AMR@23.05 Fixed
AMR@23.05 Float
-0.20
0.84
-0.05
0.77
-0.13
0.81
-0.01
-0.24

9
AMR@23.85 Fixed
AMR@23.85 Float
0.05
0.72
0.05
0.75
0.05
0.73
0.16
-0.05

10
AMR@6.6 DTX ON Fixed
AMR@6.6 DTX ON Float
0.04
0.96
-0.03
0.92
0.01
0.94
0.14
-0.13

11
AMR@23.85DTXON Fixed
AMR@23.85 DTX ON  Float
0.03
0.80
-0.06
0.83
-0.02
0.82
0.10
-0.13

12
MNRU 21dB
MNRU 35dB
1.79
1.10
1.77
1.24
1.78
1.17
1.95
1.62

13
MNRU 28dB
MNRU 35dB
0.97
1.01
0.96
1.12
0.96
1.07
1.11
0.81

14
MNRU 35dB
MNRU 35dB
0.04
0.83
-0.04
0.83
0.00
0.83
0.12
-0.12

15
MNRU 42dB
MNRU 35dB
-0.40
0.96
-0.29
0.86
-0.34
0.91
-0.22
-0.47

16
MNRU 49dB
MNRU 35dB
-0.47
0.92
-0.42
0.95
-0.44
0.93
-0.31
-0.57

7. Conclusion

RCDCT performed Experiment 2 and 4 of the AMR-WB Floating-point verification test in the Chinese language in compliance with the test plans [2]. 

The experiments were designed to contain two codecs under testing: AMR-WB floating-point codec and AMR-WB fixed-point codec. Tests had been designed in a manner, that in each of the experiments, the same speech material was used for AMR-WB fixed-point and AMR-WB floating-point codecs. The tests were split into 4 experiments.The purpose of experiment 1 and 2 was to evaluate the performances of the AMR-WB floating-point codec in Clean Speech with different input levels, as Experiment 3 and 4 were designed to evaluate the performance of the AMR-WB floating-point codec under Background noise. The design of Experiment 1 and 3 was identical to the design of Experiments 2 and 4, respectively. The difference were the codec modes and the noise types used: in Experiments 1, the 6.60, 8.85, 14.25, 18.25, 23.05 kbit/s modes were used, and in Experiment 2, the 6.60, 12.65, 15.85, 19.85, 23.85 kbit/s modes were used; Experiments 3 used the car noise, and Experiment 4 used the babble noise.
Analyses of variance were performed on the experiment data. They revealed that, in clean speech, a little better performance for floating-point codec than fixed-point codec was observed, though the test data indicate that AMR-WB floating-point codec quality improvement (relative to the AMR-WB fixed-point codec) was inferior to the magnitude introduced by an MNRU at Q=35 dB when compared to the MNRU at Q=28 dB. The differences observed in babble noise were below the 95% confidence-interval threshold to allow the determination of different performance for floating-point codec or fixed-point codec, thus their performance can be considered same basically.
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