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1. Introduction

This document is an addendum to Tdoc S4(02)0049r1 [1] and presents results comparing the performance of a revised version of the fixed-point AMR-WB implementation described in Change Request CR011 [2] and version 0.2.2 of the floating-point AMR-WB implementation. 

The comparisons were performed using a wideband version of the ITU-T P.862 Perceptual Evaluation of Speech Quality (PESQ) algorithm originally reported in [3]. The work was performed on behalf of mmO2 by Psytechnics
, a BT spin-off company founded by the co-developers of PESQ.

2. Background

When comparing the performance of version 5.3.0 of the fixed-point AMR-WB implementation and version 0.2.2 of the floating-point implementation, the performance of the floating-point implementation was found to be significantly better (a mean difference in WB-PESQ score of +0.36 across four experiments). These results are reported in [1].

Psytechnics notified Nokia of this discrepancy on 11 February 2002. Nokia provided a new version of the fixed-point coder.c module, which was successfully integrated into version 5.3.0 of the AMR-WB fixed-point code. It is understood that the replacement module implements the fix related to reading a mode file described in CR011 [2].

Psytechnics repeated the experiments reported in [1] using the revised fixed-point encoder. The main results are summarised below. 

Combined results

The distribution of differences between the encoders, across all experiments and all modes, is shown in Figure (a) below.  The distribution of differences for all fixed-rate modes (excluding the switched-rate conditions) are shown in Figure (b) below.  The distribution of differences for only the switched-rate conditions are shown in Figure (c) below.

As before, the histogram bins used are separated by 0.05 and centred on 0.0.

[image: image1.emf]-0.6 -0.4 -0.2 0 0.2 0.4 0.6

0

100

200

300

400

500

600

700

Delta PESQ score for each file

Number of files

All experiments: Per file difference between encoders

[image: image2.emf]-0.6 -0.4 -0.2 0 0.2 0.4 0.6

0

100

200

300

400

500

600

Delta PESQ score for each file

Number of files

All experiments: Per file difference between encoders excl. switched-rate


	(a) All combined results
	(b)
All fixed-rate modes (excluding switched-rate conditions)
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	(c) All switched-rate conditions
	


Significance tests

Table 1: Significance tests

	Sample
	Sample mean
	Sample std. dev
	Min/max sample range
	Number of data points
	Approx. symm. 99% CI
	Significant?

	All conditions
	0.0001
	0.054
	-0.38

0.58
	1280
	0.0039
	No

	All modes (excl. switched-rate)
	-0.0002
	0.054
	-0.38

0.58
	1152
	0.0041
	No

	Switched-rate conditions only
	0.0026
	0.052
	-0.14

0.29
	128
	0.0118
	No


3. Observations

For the fixed-mode conditions across all four experiments, there was no significant difference in the performance of the two encoders.

For the switched-mode conditions across all four experiments, there was no significant difference in the performance of the two encoders.

4. Conclusions

It is most likely, from the data, that there is no significant subjective difference between version 5.3.0 of the fixed-point AMR-WB encoder with CR011 implemented and version 0.2.2 of the floating-point AMR-WB encoder. 
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