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1. Introduction

This document presents a performance evaluation of AMR floating-point codec. This is a contribution to the AMR floating-point specification work. The tests show that the overall performance of a floating-point version of the AMR codec equals or exceeds that of the official AMR fixed-point code. 

2. The codec used in this study

The codec used in this study is the latest AMR floating-point codec version distributed to the verification organisations just before this meeting. The fixed-point ETSI reference codec was version 7.30. All 8 AMR bit-rates were tested. There were two experiments in this test, the first experiment tested modes 12.2, 7.95, 6.7 and 5.15 and the second experiment tested modes 10.2, 7.4, 5.9 and 4.75. The detailed test plans for these experiments 3 and 4 and the previous experiments conducted by Nokia can be found from the document S4-000317.

3. Paired comparison tests

The perforrmance of the floating-point codec was studied with different input levels (-16, -26 and –36 dBov), self tandeming and with the background noise  (Car noise at S/N=10 dB and Cafe babble noise at S/N=20 dB). The test was carried out as a two paired comparison experiments using 10 expert listeners. This was done because the tests were very difficult for the naïve listeners because the differences were very small. Not all the codecs were tested in every condition in order to reduce the test size. Table 1 below shows which conditions were used for each of the AMR modes.

Table 1: Tested conditions for different AMR modes


Exp4
Exp3
Exp4
Exp3
Exp4
Exp3
Exp4
Exp3


12.2 kbit/s
10.2 kbit/s
7.95 kbit/s
7.4 kbit/s
6.7 kbit/s
5.9 kbit/s
5.15 kbit/s
4.75 kbit/s

Clean speech, -36 dBov
x
x
x
x
x
x
x
x

Clean speech, -26 dBov
x
x
x
x
x
x
x
x

Clean speech, -16 dBov
x
x
x
x
x
x
x
x

Self Tandeming
x
x
x
x
x
x
x
x

Car Noise, 10 dB
x

x

x

x


Cafe noise, 20 dB

X

x

x

x

The test results are shown in Fig. 1 for both the experiments. Confidence intervals (95%) are shown in both figures with heavy black lines. 
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Fig. 1. Results of the experiments 3 and 4
The following table shows the the results for all the modes when summing up all the given votes in every tested conditions:

12.2 kbit/s
10.2 kbit/s
7.95 kbit/s
7.4 kbit/s
6.7 kbit/s
5.9 kbit/s
5.15 kbit/s
4.75 kbit/s

57.75 %
52.75 %
57 %
53.5 %
56.25 %
52.5 %
53.5 %
51.25 %

4. Conclusions

This document presented results for a performance evaluation of the AMR floating-point code. Even there are some conditions where the floating-point seems to be clearly preferred and also two conditions with fixed-point being slightly more preferred, it must be emphasised that the absolute quality difference between floating-point and fixed-point is very small in every tested case.

As an overall, the results show that the performance of the AMR floating-point is at least equal to that of the AMR fixed-point. 
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