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1. Introduction

As part of the codec selection for the SES service, the capability of candidate codecs to reconstruct speech was assessed in subjective listening tests. This document presents the speech reconstruction assessment test results.

2. Test overview

The test was split into three experiments concerning the different use conditions. AMR 12.2 and 4.75 kbit/s modes and ES 202 050 (with extension) were tested in each experiment.

	Exp. No.
	Test type
	Title

	1
	ACR test
	AMR and ES 202 050 (with extension) in clean speech in clean and error prone channel (8 kHz sampling)

	2
	DCR test
	AMR and ES 202 050 (with extension) in speech with background noise (babble) speech in clean and error prone channel (8 kHz sampling)

	3
	DCR test
	AMR and ES 202 050 (with extension) in speech with background noise (car) speech in clean and error prone channel (8 kHz sampling)


Table 1. Speech reconstruction assessment experiments

2.1 Test environment

The tests were conducted in Nokia listening test facilities in a quiet environment; 30dBA Hoth Spectrum (as defined by ITU-T, Recommendation P.800 [2], Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1) measured at the head position of the subject.

2.2 Listeners

All the listeners were native Finnish speakers and naïve with the listening tests. Altogether 58 listeners conducted this test (24 per experiment). Some of the listeners conducted two experiments. In that case they first conducted experiment 1 and then either experiment 2 or 3.
2.3 Input source material

Source material was balanced Finnish sentences recorded according to ITU-T recommendation P.800 [2]. A Corpus of balanced sentences was produced according to [3] by the Department of Phonetics in University of Helsinki. An external high quality studio performed all the recordings.

The packet loss simulation was done by corrupting the codec bit streams with an error pattern file consisting of lost packet flags. The error pattern files with 1 and 3% packet error loss rates were the same to those used in the 3GPP speech recognition experiments.

2.4 Processing

All the speech material was processed in Nokia according to test plan [1]. AMR speech coding was done also in Nokia. DSR coded material was processed by Motorola. 

3. Test results

The test results are presented below in Figures 1, 2 and 3. The diagrams contain the average MOS (experiment 1) and DMOS (experiments 2 and 3) values as well as 95% confidence intervals. The diagrams contain the score for each condition including the reference MNRU items. 

3.1 Experiment 1
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Picture 1. ACR test results in clean speech in clean and error prone channel

3.2 Experiment 2
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Picture 2. DCR test results in babble background noise in clean and error prone channel

3.3 Experiment 3
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Picture 3. DCR test results in car background noise in clean and error prone channel

4. Conclusion

The results obtained clearly indicate that only the AMR candidate codec is capable of producing high quality speech. Speech quality of the played messages is important for the user to conveniently interact with the speech recognition application and it thus impacts the user experience for the speech enabled service.
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