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Introduction

This document gives a short summary of the results of the subjective listening tests Nokia performed in ITU-T AMR-WB characterization phase (March-May 2002). Global analysis laboratories are currently analysing the results from the listening laboratories and hence the global results are not available yet. 

Overview of the ITU-T AMR-WB characterisation tests

Characterisation tests [1] [2] were divided into following three experiments: 

	Experiment 1:
	Quality for various rates under VAD/DTX on and off and different input levels for speech signal at 23.85, 15.85, and 12.65 kbit/s. (See Annex B, Table 1)

Reference codecs: 
G.722    @ 48k, 56k, 64k


G.722.1 @ 24k, 32k

Test method: Modified DCR

	Experiment 2:
	Quality under additional background noises (Babble and Interfering talker) for one and two tandems at 23.05, 18.25, 14.25, 8.85 and 6.6 kbit/s. (See Annex B, Table 2)

Reference codecs: 
G.722    @ 48k, 56k, 64k

Test method: Modified DCR

	Experiment 3:
	Quality for music signals at 23.85, 15.85, and 12.65 kbit/s. (See Annex B, Table 3)

Reference codecs: 
G.722    @ 56k


G.722.1 @ 24k

Test method,
sub-exp a: ACR

sub-exp b: DCR
Difference between experiments 3a and 3b is test methodology and shortened listening samples.


Responsibilities in the test procedure were allocated in the following manner:
1) Host labs: 
Nokia and ARCON
2) Listening labs: 
Nokia (experiments 1,2, 3a and 3b in Finnish language) and Dynastat 

(experiments 1 and 2 in North American English)
3) Global analysis labs: 
Dynastat and France Telecom R&D

Subjective test results from the tests Nokia performed

Graphs for subjective test results from the listening tests Nokia performed can be found in Annex A in figures 1, 2, 3 and 4 for experiments 1, 2, 3a and 3b respectively. Analysis of the test results will be available in the next ITU-T/SG12 meeting (May 27-31) by global analysis laboratories.
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01-AMR-WB-23.85 -16dBov VAD/DTX on 

02-AMR-WB-23.85 -16dBov VAD/DTX off 

03-AMR-WB-15.85 -16dBov VAD/DTX on 

04-AMR-WB-15.85 -16dBov VAD/DTX off 

05-AMR-WB-12.65 -16dBov VAD/DTX on 

06-AMR-WB-12.65 -16dBov VAD/DTX off 

07-AMR-WB-23.85 -26dBov VAD/DTX on 

08-AMR-WB-23.85 -26dBov VAD/DTX off 

09-AMR-WB-15.85 -26dBov VAD/DTX on 

10-AMR-WB-15.85 -26dBov VAD/DTX off 

11-AMR-WB-12.65 -26dBov VAD/DTX on 

12-AMR-WB-12.65 -26dBov VAD/DTX off 

13-AMR-WB-23.85 -36dBov VAD/DTX on 

14-AMR-WB-23.85 -36dBov VAD/DTX off 

15-AMR-WB-15.85 -36dBov VAD/DTX on 

16-AMR-WB-15.85 -36dBov VAD/DTX off 

17-AMR-WB-12.65 -36dBov VAD/DTX on 

18-AMR-WB-12.65 -36dBov VAD/DTX off 

19-G.722-48 -26dBov 

20-G.722-56 -26dBov 

21-G.722-64 -26dBov 

22-G.722.1-24 -26dBov 

23-G.722.1-36 -26dBov 

24-DIRECT 

25-MNRU 45 dB 

26-MNRU 37 dB 

27-MNRU 29 dB 

28-MNRU 21 dB 

29-MNRU 13 dB 

30-MNRU 05 dB 

DMOS

CIU (95%)

Mean

CIL (95%)

ANNEX A

Figure 1: Nokia results for Experiment 1 (ITU-T G.722.2 Characterisation tests)

Figure 2: Nokia results for Experiment 2 (ITU-T G.722.2 Characterisation tests)
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Figure 3: Nokia results for Experiment 3a (ITU-T G.722.2 Characterisation tests)
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Figure 4: Nokia results for Experiment 3b (ITU-T G.722.2 Characterisation tests)[image: image4.wmf]Experiment 2
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01-AMR-WB- 6.60 1 tandem Babble noise 

02-AMR-WB- 8.85 1 tandem Babble noise 

03-AMR-WB-14.25 1 tandem Babble noise 

04-AMR-WB-18.25 1 tandem Babble noise 

05-AMR-WB-23.05 1 tandem Babble noise 

06-AMR-WB- 6.60 2 tandem Babble noise 

07-AMR-WB- 8.85 2 tandem Babble noise 

08-AMR-WB-14.25 2 tandem Babble noise 

09-AMR-WB-18.25 2 tandem Babble noise 

10-AMR-WB-23.05 2 tandem Babble noise 

11-G.722-48 Babble noise 

12-G.722-56 Babble noise 

13-G.722-64 Babble noise 

14-DIRECT Babble noise 

15-MNRU 45 dB Babble noise 

16-MNRU 38 dB Babble noise 

17-MNRU 31 dB Babble noise 

18-MNRU 24 dB Babble noise 

19-MNRU 17 dB Babble noise 

20-MNRU 10 dB Babble noise 

21-AMR-WB- 6.60 1 tandem Interfering-talker

22-AMR-WB- 8.85 1 tandem Interfering-talker

23-AMR-WB-14.25 1 tandem Interfering-talker

24-AMR-WB-18.25 1 tandem Interfering-talker

25-AMR-WB-23.05 1 tandem Interfering-talker

26-AMR-WB- 6.60 2 tandem Interfering-talker

27-AMR-WB- 8.85 2 tandem Interfering-talker

28-AMR-WB-14.25 2 tandem Interfering-talker

29-AMR-WB-18.25 2 tandem Interfering-talker

30-AMR-WB-23.05 2 tandem Interfering-talker

31-G.722-48 Interfering-talker 

32-G.722-56 Interfering-talker 

33-G.722-64 Interfering-talker 

34-DIRECT Interfering-talker 

35-MNRU 45 dB Interfering-talker 

36-MNRU 38 dB Interfering-talker 

37-MNRU 31 dB Interfering-talker 

38-MNRU 24 dB Interfering-talker 

39-MNRU 17 dB Interfering-talker 

40-MNRU 10 dB Interfering-talker 
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CIU (95%)

Mean
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ANNEX B

	Codec
	
	

	Input characteristic
	1
	UPCM, P.341

	VAD/DTX
	2
	On, Off


	Bit-rates
	3
	23.85, 15.85, 12.65 kbit/s 

	RFER
	-
	No errors

	Input speech level
	3
	-36dBov (Low), -26dBov (Nominal), -16dBov  (High)

	Tandeming 
	1
	1 transcoding

	Noise
	-
	Environmental noise is not used in this experiment

	
	
	

	Reference
	
	

	Input characteristic
	1
	UPCM, P.341

	Reference codec
	2
	ITU-T G.722
	ITU-T G.722.1

	Bit-rates
	3
	2
	48, 56, 64 kbit/s
	24, 32 kbit/s

	Input speech level
	1
	-26 dBov (Nominal)

	RFER
	-
	No errors

	Tandeming 
	1
	1 transcoding

	Noise
	-
	Environmental noise is not used in this experiment

	
	
	

	Other references
	
	

	Direct
	1
	UPCM, P.341, nominal level, with no noise

	MNRU
	6
	Q= 10, 17, 24, 31, 38, 45 dB

	
	
	

	Common Conditions
	
	

	Number of talkers
	6
	3 male and 3 female

	Speech samples
	24

(+6)
	4 sentence-pairs per talker

(+ 1 sample per talker for preliminaries)

	Listening Level
	1
	73dB SPL, calibrated as explained in Annex B

	Listening Instrument
	
	Circumaural headphone, diotic

	Listeners
	32
	Naive listeners (minimum of 12 listeners per gender)

	Randomisations
	4
	One for each group of 8 listeners

	Voting Scale
	1
	Modified DCR, Listening Quality


Table 1: Factors for experiment 1

	Codec
	
	

	Input characteristic
	1
	UPCM, P.341

	Bit-rates
	5
	 6.60, 8.85, 14.25, 18.25, 23.05kbit/s 

	RFER
	-
	No errors

	Input speech level
	1
	-26dBov

	Tandeming 
	2
	1 and two transcodings

	Noise
	2
	Babble and Interfering-talker background noise 

	
	
	

	Reference
	
	

	Input characteristic
	1
	UPCM, P.341

	Reference codec
	1
	ITU-T G.722

	Bit-rates
	3
	48, 56, 64 kbit/s

	Input speech level
	1
	-26 dBov

	RFER
	-
	No errors

	Tandeming 
	1
	1 and 2 transcodings

	Noise
	2
	Babble and Interfering-talker background noise

	
	
	

	Other references
	
	

	Direct
	1
	UPCM, P.341, nominal level, with no noise

	MNRU
	6
	Q= 10, 17, 24, 31, 38, 45 dB

	Noise
	2
	Babble and Interfering-talker background noise

	
	
	

	Common Conditions
	
	

	Number of talkers
	4
	2 male and 2 female

	Speech samples
	16

(+4)
	4 sentence-pairs per talker

(+ 1 sample per talker for preliminaries)

	Listening Level
	1
	73dB SPL, calibrated as explained in Annex B

	Listening Instrument
	
	Circumaural headphone, diotic

	Listeners
	32
	Naive listeners (minimum of 12 listeners per gender)

	Randomisations
	4
	One for each group of 8 listeners

	Voting Scale
	1
	Modified DCR, Listening Quality


Table 2: Factors for experiment 2

	Codec
	
	

	Input characteristic
	1
	UPCM, P.341

	VAD/DTX
	1
	Off

	Bit-rates
	3
	23.85, 15.85, 12.65 kbit/s 

	RFER
	-
	No errors

	Input speech level
	1
	 -26dBov (Nominal)

	Tandeming 
	1
	1 transcoding

	Noise
	-
	Environmental noise is not used in this experiment

	
	
	

	Reference
	
	

	Input characteristic
	1
	UPCM, P.341

	Reference codec
	2
	ITU-T G.722
	ITU-T G.722.1

	Bit-rates
	1
	1
	56 kbit/s
	24 kbit/s

	Input speech level
	1
	-26 dBov (Nominal)

	RFER
	-
	No errors

	Tandeming 
	1
	1 transcoding

	Noise
	-
	Environmental noise is not used in this experiment

	
	
	

	Other references
	
	

	Direct
	1
	UPCM, P.341, nominal level, with no noise

	MNRU
	6
	Q= 10, 17, 24, 31, 38, 45 dB

	
	
	

	Common Conditions
	
	

	Music classes
	6
	Classical_1 (music only),  Classical_2 (music+vocal),

Modern_1 (music only),  Modern_2 (music+vocal),

VoiceOver_Classical,  VoiceOver_Modern

	Music samples
	16


(+8  voice over)

	4 music genres per class* (1 passage per genre) for Classical and Modern classes, 

VoiceOver classes reuse corresponding Classical and Modern music only samples with 2 male speakers (for half the samples) and 2 female speakers (for the other half)) mixed on top of  the music samples

	Listening Level
	1
	73dB SPL , calibrated as explained in Annex B

	Listening Instrument
	
	Circumaural headphone, diotic

	Listeners
	32
	Naive listeners (minimum of 12 listeners per gender)

	Randomisations
	4
	One for each group of 8 listeners

	Voting Scale
	2
	Exp 3a: ACR, Exp 3b: DCR** 


Table 3: Factors for experiments 3a and 3b
















