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Summary

This document contains the summary of the ITU-T G711.1 characterisation step2 test. France Telecom (Lab A) acted as one of the listening laboratories and performed Experiments #1a, 3 a, b, c, d in French language and Experiments #2a, for music. NTT (Lab B) acted as one of the listening laboratories and performed Experiments #1a, in Japanese language and Experiments #2a, for music. VoiceAge (Lab C) acted as one of the listening laboratories and performed Experiments #3 a, b, c and d in English language. 

All comparisons give a result "not worse than" or "better than".

1 DESCRIPTION OF THE EXPERIMENTS
a. Experiment 1a
The purpose of this experiment is to further evaluate the performances of G711.1 algorithm with respect to well known references, in clean speech (free of background noise) conditions with a variety of input levels and frame error rates. The procedure used is the Absolute Category Rating method.

b. . Experiment 2a
The purpose of this experiment is to further evaluate the performances of G711.1 algorithm with respect to well known references, in music conditions. The procedure used is the Absolute Category Rating method. 
c. . Experiment 3
The purpose of this experiment is to further evaluate the performances of G711.1 algorithm with respect to well known references, in noisy conditions. The procedure used is the Degradation Category Rating method.
· Experiment 3a
Background music SNR=25dB; 

· Experiment 3b
Office noise SNR=20dB; 

· Experiment 3c
Babble noise SNR=30dB;
· Experiment 3d
Interfering talker SNR = 15dB.
2. RESULTS
All results are reported in Table 1 for Exp#1a, Table 2 for Exp#2a and Tables 3, 4, 5 and 6 for Exp#3.

a. Experiment 1a results (clean speech)
Table 1:  Exp#1a test results

	
	
	
	Lab A (French)
	Lab B (Japanese)

	Test Condition
	Input level
	FER
	mean
	std
	mean
	std

	MNRU. Q = 8 dB
	-26 dBov
	0%
	1.05
	0.21
	1.04
	0.20

	MNRU. Q = 12dB
	-26 dBov
	0%
	1.16
	0.45
	1.15
	0.37

	MNRU. Q = 16 dB
	-26 dBov
	0%
	1.46
	0.61
	1.34
	0.47

	MNRU. Q = 20 dB 
	-26 dBov
	0%
	1.88
	0.67
	1.72
	0.52

	MNRU. Q = 24 dB 
	-26 dBov
	0%
	2.48
	0.77
	2.03
	0.54

	MNRU. Q = 28 dB 
	-26 dBov
	0%
	3.05
	0.80
	2.41
	0.78

	MNRU. Q = 32 dB
	-26 dBov
	0%
	3.53
	0.73
	3.04
	0.90

	Direct
	-26 dBov
	0%
	4.47
	0.56
	3.97
	0.84

	G.711@64k A-law
	-26 dBov
	0%
	3.29
	0.82
	3.42
	0.90

	G.711@64k A-law
	-16 dBov
	0%
	3.88
	0.76
	3.69
	0.85

	G.711@64k A-law
	-36 dBov
	0%
	2.38
	0.79
	2.66
	0.83

	G.711@64k A-law with Appendix I
	-26 dBov
	3% random
	3.24
	0.78
	2.79
	0.89

	G.711@64k A-law with Appendix I
	-26 dBov
	3% bursty
	3.10
	0.77
	2.82
	0.89

	G.711@64k u-law
	-26 dBov
	0%
	3.64
	0.74
	3.49
	0.81

	G.711@64k u-law
	-16 dBov
	0%
	3.86
	0.81
	3.65
	0.86

	G.711@64k u-law
	-36 dBov
	0%
	3.11
	0.76
	3.53
	0.84

	G.711@64k u-law with Appendix I
	-26 dBov
	3% random
	3.66
	0.68
	2.95
	0.85

	G.711@64k u-law with Appendix I
	-26 dBov
	3% bursty
	3.61
	0.71
	2.91
	0.92

	G.711.1@64k (R1) A-law
	-26 dBov
	0%
	4.19
	0.74
	3.90
	0.85

	G.711.1@64k (R1) A-law
	-16 dBov
	0%
	4.01
	0.78
	3.94
	0.81

	G.711.1@64k (R1) A-law
	-36 dBov
	0%
	3.72
	0.78
	3.70
	0.84

	G.711.1@64k (R1) A-law
	-26 dBov
	3% random
	4.09
	0.74
	3.44
	0.93

	G.711.1@64k (R1) A-law
	-26 dBov
	3% bursty
	3.93
	0.87
	3.12
	1.03

	G.711.1@64k (R1) u-law
	-26 dBov
	0%
	4.29
	0.72
	3.83
	0.81

	G.711.1@64k (R1) u-law
	-16 dBov
	0%
	4.11
	0.76
	3.82
	0.86

	G.711.1@64k (R1) u-law
	-36 dBov
	0%
	4.14
	0.70
	3.71
	0.84

	G.711.1@64k (R1) u-law
	-26 dBov
	3% random
	4.11
	0.74
	3.39
	0.88

	G.711.1@64k (R1) u-law
	-26 dBov
	3% bursty
	3.98
	0.82
	3.03
	0.99

	G.711Enc-G.711.1Dec A-law
	-26 dBov
	0%
	3.37
	0.70
	3.43
	0.86

	G.711Enc-G.711.1Dec u-law 
	-26 dBov
	0%
	3.91
	0.80
	3.74
	0.84

	CuT@64k (R1) A-law
	-26 dBov
	0%
	4.47
	0.69
	4.00
	0.77

	CuT@64k (R1) A-law
	-16 dBov
	0%
	4.41
	0.67
	3.93
	0.86

	CuT@64k (R1) A-law
	-36 dBov
	0%
	4.28
	0.71
	3.79
	0.79

	CuT@64k (R1) A-law
	-26 dBov
	3% random
	4.40
	0.66
	3.50
	0.95

	CuT@64k (R1) A-law
	-26 dBov
	3% bursty
	4.20
	0.87
	3.15
	1.00

	CuT@64k (R1) u-law
	-26 dBov
	0%
	4.47
	0.65
	3.91
	0.83

	CuT@64k (R1) u-law
	-16 dBov
	0%
	4.49
	0.64
	3.87
	0.85

	CuT@64k (R1) u-law
	-36 dBov
	0%
	4.38
	0.67
	3.81
	0.82

	CuT@64k (R1) u-law
	-26 dBov
	3% random
	4.38
	0.71
	3.49
	0.92

	CuT@64k (R1) u-law
	-26 dBov
	3% bursty
	4.17
	0.87
	3.13
	1.06

	G.711Enc-CuTDec A-law 
	-26 dBov
	0%
	3.73
	0.80
	3.67
	0.81

	G.711Enc-CuTDec u-law 
	-26 dBov
	0%
	4.18
	0.72
	3.78
	0.82


	Comparisons at 95% CI

	Exp
	Test Condition
	Lvl
	Reference condition
	Lab A 
	Lab B 

	1a
	C31-CuT@R1 (A-law)
	-26
	C9-G.711@64k (A-law)
	BT
	BT

	1a
	C32-CuT@R1 (A-law)
	-16
	C10-G.711@64k (A-law)
	BT
	BT

	1a
	C32-CuT@R1 (A-law)
	-36
	C11-G.711@64k (A-law)
	BT
	BT

	1a
	C34-CuT@R1 (A-law) , 3% random FER
	-26
	C12-G.711@64k App.1 (A-law) , 3% random FER
	BT
	BT

	1a
	C35-CuT@R1 (A-law) , 3% bursty FER
	-26
	C13-G.711@64k App.1 (A-law) , 3% bursty FER
	BT
	BT

	1a
	C36-CuT@R1 (u-law)
	-36
	C14-G.711@64k (u-law)
	BT
	BT

	1a
	C37-CuT@R1 (u-law)
	-16
	C15-G.711@64k (u -law)
	BT
	BT

	1a
	C38-CuT@R1 (u-law)
	-16
	C16-G.711@64k (u-law)
	BT
	BT

	1a
	C39-CuT@R1 (u-law) , 3% random FER
	-26
	C17-G.711@64k App.1 (u -law) , 3% random FER
	BT
	BT

	1a
	C40-CuT@R1 (u-law) , 3% bursty FER
	-26
	C18-G.711@64k App.1 (u-law), 3% bursty FER
	BT
	BT

	1a
	C31-CuT@R1 (A-law)
	-26
	C19-G.711.1@64k (A-law)
	BT
	BT

	1a
	C32-CuT@R1 (A-law)
	-16
	C20-G.711.1@64k (A-law)
	BT
	nwt

	1a
	C32-CuT@R1 (A-law)
	-36
	C21-G.711.1@64k (A-law)
	BT
	nwt

	1a
	C34-CuT@R1 (A-law) , 3% random FER
	-26
	C22-G.711.1@64k (A-law) , 3% random FER
	BT
	nwt

	1a
	C35-CuT@R1 (A-law) , 3% bursty FER
	-26
	C23-G.711.1@64k (A-law) , 3% bursty FER
	BT
	nwt

	1a
	C36-CuT@R1 (u-law)
	-26
	C24-G.711.1@64k (u-law)
	BT
	nwt

	1a
	C37-CuT@R1 (u-law)
	-16
	C25-G.711.1@64k (u -law)
	BT
	nwt

	1a
	C38-CuT@R1 (u-law)
	-36
	C26-G.711.1@64k (u-law)
	BT
	BT

	1a
	C39-CuT@R1 (u-law) , 3% random FER
	-26
	C27-G.711.1@64k (u -law) , 3% random FER
	BT
	BT

	1a
	C40-CuT@R1 (u-law) , 3% bursty FER
	-26
	C28-G.711.1@64k (u-law), 3% bursty FER
	BT
	BT

	1a
	C41-G.711Enc-CuTDec A-law
	-26
	C29-G.711Enc-G.711.1Dec A-law
	BT
	BT

	1a
	C42-G.711Enc-CuTDec u-law
	-26
	C30-G.711Enc-G.711.1Dec u-law
	BT
	nwt


b. Experiment 2a results (music)
Table 2:  Exp#2a test results

	
	Lab A (France Telecom) 
	Lab B (NTT)

	Test Condition
	mean
	std
	mean
	std

	MNRU. Q = 15 dB
	1.39
	0.77
	1.98
	0.90

	MNRU. Q = 22 dB
	2.14
	1.05
	2.73
	0.91

	MNRU. Q =  29 dB
	3.25
	1.25
	3.27
	0.92

	MNRU. Q = 36 dB
	3.76
	1.11
	3.46
	0.92

	Direct1
	4.19
	0.90
	3.41
	0.92

	Direct2
	4.30
	0.78
	3.50
	0.97

	G.711@64k A-law
	3.76
	1.02
	3.41
	0.93

	G.711@64k u-law
	3.80
	1.01
	3.40
	0.95

	G.711.1@64k (R1) A-law
	3.98
	0.94
	3.48
	0.89

	G.711.1@64k (R1) u-law
	4.04
	0.92
	3.51
	0.94

	G.711Enc-G.711.1Dec A-law 
	3.75
	1.01
	3.47
	0.91

	G.711Enc-G.711.1Dec u-law 
	3.83
	1.07
	3.47
	0.95

	CuT@64k (R1) A-law
	3.93
	1.00
	3.47
	0.93

	CuT@64k (R1) u-law
	3.97
	1.01
	3.42
	0.96

	G.711Enc-CuTDec A-law
	3.85
	0.98
	3.43
	0.88

	G.711Enc-CuTDec u-law
	3.82
	0.99
	3.41
	0.92


	Comparisons at 95% CI

	Exp
	Test Condition
	Lvl
	Reference condition
	Lab A  
	Lab B

	2a
	C13-CuT@R1 (A-law)
	-26
	C7-G.711@64k (A-law)
	BT
	nwt

	2a
	C14-CuT@R1 (u-law)
	-26
	C8-G.711@64k (u-law)
	BT
	nwt

	2a
	C13-CuT@R1 (A-law)
	-26
	C9-G.711.1@64k (A-law)
	nwt
	nwt

	2a
	C14-CuT@R1 (u-law)
	-26
	C10-G.711.1@64k (u-law)
	nwt
	fail

	2a
	C15- G.711Enc-CuTDec A-law
	-26
	C11-G.711Enc-G.711.1Dec A-law 
	nwt
	nwt

	2a
	C16- G.711Enc-CuTDec u-law
	-26
	C12-G.711Enc-G.711.1Dec u-law 
	nwt
	nwt

	2a
	C11-G.711Enc-G.711.1Dec A-law 
	-26
	C7-G.711@64k (A-law)
	nwt
	nwt

	2a
	C12-G.711Enc-G.711.1Dec u-law 
	-26
	C8-G.711@64k (u-law)
	nwt
	nwt

	2a
	C15- G.711Enc-CuTDec A-law
	-26
	C7-G.711@64k (A-law)
	nwt
	nwt

	2a
	C16- G.711Enc-CuTDec u-law
	-26
	C8-G.711@64k (u-law)
	nwt
	nwt


c. Experiment 3 results (noisy speech)
Table 3:  Exp#3a test results (Background music SNR=25dB)
	
	Lab A (French)
	Lab C (American English)

	Test Condition
	mean
	std
	mean
	std

	MNRU. Q = 12 dB
	1.10
	0.33
	1.15
	0.37

	MNRU. Q = 18 dB
	1.73
	0.69
	1.98
	0.64

	MNRU. Q = 24 dB
	2.51
	0.80
	2.95
	0.80

	MNRU. Q = 30 dB
	3.46
	0.80
	4.16
	0.87

	MNRU. Q = 36 dB
	4.32
	0.67
	4.56
	0.64

	Direct
	4.68
	0.53
	4.81
	0.42

	G.711@64k A-law
	4.19
	0.72
	3.79
	0.75

	G.711@64k u-law
	4.23
	0.72
	4.38
	0.71

	G.711Enc-G.711.1Dec A-law
	4.20
	0.74
	3.73
	0.76

	G.711Enc-G.711.1Dec u-law
	4.27
	0.71
	4.38
	0.71

	G.711Enc-CuTDec A-law 
	4.47
	0.65
	4.08
	0.78

	G.711Enc-CuTDec u-law
	4.53
	0.60
	4.53
	0.67


	Comparisons at 95% CI

	Exp
	Test Condition
	Lvl
	Reference condition
	Lab A
	Lab C 

	3a
	C11-G.711Enc-CuTDec A-law 
	-26
	C7-G.711@64k (A-law)
	BT
	BT

	3a
	C12-G.711Enc-CuTDec u-law
	-26
	C8-G.711@64k (u-law)
	BT
	BT

	3a
	C11-G.711Enc-CuTDec A-law 
	-26
	C9-G.711Enc-G.711.1Dec A-law
	BT
	BT

	3a
	C12-G.711Enc-CuTDec u-law
	-26
	C10-G.711Enc-G.711.1Dec u-law
	BT
	BT

	3a
	C9-G.711Enc-G.711.1Dec A-law
	-26
	C7-G.711@64k (A-law)
	nwt
	nwt

	3a
	C10-G.711Enc-G.711.1Dec u-law
	-26
	C8-G.711@64k (u-law)
	nwt
	nwt


Table 4:  Exp#3b test results (Office noise SNR=20dB)
	
	Lab A (French)
	Lab C (American English)

	Test Condition
	mean
	std
	mean
	std

	MNRU. Q = 12 dB
	1.18
	0.46
	1.23
	0.45

	MNRU. Q = 18 dB
	2.07
	0.77
	2.19
	0.77

	MNRU. Q = 24 dB
	3.21
	0.86
	3.27
	0.91

	MNRU. Q = 30 dB
	4.08
	0.82
	4.24
	0.75

	MNRU. Q = 36 dB
	4.44
	0.64
	4.52
	0.63

	Direct
	4.72
	0.52
	4.56
	0.59

	G.711@64k A-law
	4.45
	0.72
	4.48
	0.69

	G.711@64k u-law
	4.49
	0.66
	4.46
	0.73

	G.711Enc-G.711.1Dec A-law
	4.49
	0.68
	4.36
	0.72

	G.711Enc-G.711.1Dec u-law
	4.44
	0.70
	4.41
	0.64

	G.711Enc-CuTDec A-law 
	4.42
	0.76
	4.48
	0.70

	G.711Enc-CuTDec u-law
	4.56
	0.63
	4.41
	0.67


	Comparisons at 95% CI

	Exp
	Test Condition
	Lvl
	Reference condition
	Lab A 
	Lab C 

	3b
	C11-G.711Enc-CuTDec A-law 
	-26
	C7-G.711@64k (A-law)
	nwt
	nwt

	3b
	C12-G.711Enc-CuTDec u-law
	-26
	C8-G.711@64k (u-law)
	nwt
	nwt

	3b
	C11-G.711Enc-CuTDec A-law 
	-26
	C9-G.711Enc-G.711.1Dec A-law
	nwt
	BT

	3b
	C12-G.711Enc-CuTDec u-law
	-26
	C10-G.711Enc-G.711.1Dec u-law
	BT
	nwt

	3b
	C9-G.711Enc-G.711.1Dec A-law
	-26
	C7-G.711@64k (A-law)
	nwt
	fail

	3b
	C10-G.711Enc-G.711.1Dec u-law
	-26
	C8-G.711@64k (u-law)
	nwt
	nwt


Table 5:  Exp#3c test results (Babble noise SNR=30dB)
	
	Lab A (French)
	Lab C (American English)

	Test Condition
	mean
	std
	mean
	std

	MNRU. Q = 12 dB
	1.15
	0.38
	1.193
	0.395

	MNRU. Q = 18 dB
	1.98
	0.74
	1.969
	0.730

	MNRU. Q = 24 dB
	3.01
	0.91
	2.943
	0.977

	MNRU. Q = 30 dB
	3.86
	0.88
	4.104
	0.932

	MNRU. Q = 36 dB
	4.46
	0.65
	4.661
	0.583

	Direct
	4.74
	0.47
	4.849
	0.413

	G.711@64k A-law
	4.32
	0.68
	3.776
	0.707

	G.711@64k u-law
	4.50
	0.60
	4.328
	0.664

	G.711Enc-G.711.1Dec A-law
	4.28
	0.73
	3.719
	0.674

	G.711Enc-G.711.1Dec u-law
	4.31
	0.68
	4.271
	0.709

	G.711Enc-CuTDec A-law 
	4.53
	0.63
	4.146
	0.663

	G.711Enc-CuTDec u-law
	4.63
	0.55
	4.276
	0.739


	Comparisons at 95% CI

	Exp
	Test Condition
	Lvl
	Reference condition
	Lab A
	Lab C 

	3c
	C11-G.711Enc-CuTDec A-law 
	-26
	C7-G.711@64k (A-law)
	BT
	BT

	3c
	C12-G.711Enc-CuTDec u-law
	-26
	C8-G.711@64k (u-law)
	BT
	nwt

	3c
	C11-G.711Enc-CuTDec A-law 
	-26
	C9-G.711Enc-G.711.1Dec A-law
	BT
	BT

	3c
	C12-G.711Enc-CuTDec u-law
	-26
	C10-G.711Enc-G.711.1Dec u-law
	BT
	nwt

	3c
	C9-G.711Enc-G.711.1Dec A-law
	-26
	C7-G.711@64k (A-law)
	nwt
	nwt

	3c
	C10-G.711Enc-G.711.1Dec u-law
	-26
	C8-G.711@64k (u-law)
	fail
	nwt


Table 6:  Exp#3d test results (Interfering talker SNR = 15dB)
	
	Lab A (French)
	Lab C (American English)

	Test Condition
	mean
	std
	mean
	std

	MNRU. Q = 12 dB
	1.13
	0.36
	1.19
	0.47

	MNRU. Q = 18 dB
	1.69
	0.60
	1.98
	0.76

	MNRU. Q = 24 dB
	2.63
	0.69
	3.03
	0.93

	MNRU. Q = 30 dB
	3.54
	0.89
	3.96
	0.86

	MNRU. Q = 36 dB
	4.29
	0.76
	4.57
	0.60

	Direct
	4.77
	0.45
	4.63
	0.63

	G.711@64k A-law
	4.21
	0.78
	4.17
	0.80

	G.711@64k u-law
	4.26
	0.76
	4.39
	0.69

	G.711Enc-G.711.1Dec A-law
	4.17
	0.71
	4.10
	0.84

	G.711Enc-G.711.1Dec u-law
	4.20
	0.76
	4.36
	0.73

	G.711Enc-CuTDec A-law 
	4.55
	0.59
	4.60
	0.58

	G.711Enc-CuTDec u-law
	4.54
	0.66
	4.63
	0.57


	Comparisons at 95% CI

	Exp
	Test Condition
	Lvl
	Reference condition
	Lab A 
	Lab C 

	3d
	C11-G.711Enc-CuTDec A-law 
	-26
	C7-G.711@64k (A-law)
	BT
	BT

	3d
	C12-G.711Enc-CuTDec u-law
	-26
	C8-G.711@64k (u-law)
	BT
	BT

	3d
	C11-G.711Enc-CuTDec A-law 
	-26
	C9-G.711Enc-G.711.1Dec A-law
	BT
	BT

	3d
	C12-G.711Enc-CuTDec u-law
	-26
	C10-G.711Enc-G.711.1Dec u-law
	BT
	BT

	3d
	C9-G.711Enc-G.711.1Dec A-law
	-26
	C7-G.711@64k (A-law)
	nwt
	nwt

	3d
	C10-G.711Enc-G.711.1Dec u-law
	-26
	C8-G.711@64k (u-law)
	nwt
	nwt


3. Conclusions

The statistical analysis of observed scores characterized the subjective quality of the G.711.1 with Appendix I compared with that of the G.711 and G.711.1 main body respectively.

In clean speech (exp 1a), G.711.1 with Appendix I is not worse than G.711 and G.711.1 main body for all conditions in both labs.

In music (exp 2a), G.711.1 with Appendix I is not worse than G.711 and G.711.1 main body for all conditions but one in one lab (G.711.1 with Appendix I worse than G.711.1@64k in µ-law).

In noisy speech (exp 3), G.711.1 with Appendix I is not worse than G.711 and G.711.1 main body for all conditions in both labs for 4 background noises (background music, office noise, babble noise, interfering talker). 

In noisy speech, in one of the two laboratories, G.711Enc-G.711.1Dec A-law is worse than G.711@64k (A-law) for office noise and in the other laboratory, G.711Enc-G.711.1Dec µ-law is worse than G.711@64k (µ-law) for babble noise
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