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Summary
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 Introduction

A work item to enhance G.711 Recommendation has been launched in ITU-T SG16 plenary meeting in early 2009. The first activity deals with pre and post processing modules and the list of conditions to assess the quality of such pre and post processing modules has been agreed in February 2009. The test results of the first candidate solutions proposals are expected to be provided by end of September 2009. 

Overview of the test plan 

Responsibility 

The listening lab is responsible for the preparation of speech samples and music items, the noise files (except for interfering talker) will be common to all processing laboratories. Interfering talker file shall be provided by the listening laboratory in the specific language of the listening laboratory. 
Experiments 1 and 3 shall be run with 2 different languages; experiment 2 shall be run with two different sets of music samples.
It is assumed that the set of experiments (experiments 1, 2 and 3) will be run with flat input signals to represent VoIP terminals.

Material

The speech samples for experiments 1 and 3 are two sentence files, the music samples for experiment 2 are meaningful musical passages. Typical length of music samples is about 12-20 second.

For speech samples it should not be pure silence between the sentences. But the SNR should be at least 38dB, signal to noise ratio being computed by means of P.56 on the sentence and by means of P.56 with RMS option on the silence.

For Music, 4 types of music have to be considered:

· Classical orchestral

· "Classical orchestral" means a piece of music played by large ensemble of instruments played usually in Classical music (an "orchestra").

· Classical vocal

· "Classical vocal" means a piece of music of the same era as "Classical orchestral" usually sung by an opera singers accompanied by orchestra/piano and etc.
· Modern orchestral or instrumental 
· "Modern instrumental" means a piece of modern music played by an ensemble of instruments.

· Modern vocal

· "Modern vocal" is a piece of modern music comprising one or more singers accompanied or not by instruments. 

Modern music is music that is part of either the movement of musical modernism or the era of 20th century music, or is contemporary music.

Classical music is a broad term that usually refers to music produced in, or rooted in the traditions of, Western art, ecclesiastical and concert music.
For each type of music, 5 items have to be chosen. In order to have more variety, they shall be taken from different music pieces.

File name convention 

The filenames of speech samples are built on the following way: xxLGyS0z.cnn where

where xx represents experiment number (1a, 3a)

L stands for the laboratory designator

G is gender of talker (i.e. F for female and M for male) 

y is the talker number 1, 2 or 3.

S stands for sample and z is the sample number (1, 2, 3, 4, 5)

nn stands for the condition number.

The filenames of music items are 2aLMuySz.cnn 

where L stands for the laboratory designator

y is the number of music type 1, 2, 3 or 4

S stands for sample and z is the sample number (1, 2, 3, 4, 5)

nn stands for the condition number.

Subjects

Subjects taking part in the tests are chosen randomly from the population using telephone, they should be native naïve listeners i.e. they are not directly involved in work related with quality assessment or telephony or speech coding. 

Experiments

Formal quality assessment test plan is organized in three experiments designed for three kinds of input signals: clean speech, music, and noisy speech. FLAT I/O (i.e. without IRS) are tested.

All experiments are in narrowband. Experiment 1 will test the coder quality under clean speech conditions. Experiment 2 will evaluate the coder quality under music conditions. In Experiment 3, noisy speech conditions will be tested in the presence of different types of background noise. Three types of background noises are used: office noise, babble noise and interfering talker.
Experiments 2 and 3 will be performed under error-free condition at nominal input level. The effects of input level variation (-16dB, -26dB, -36dB) and frame erasure will be tested in experiment 1.
Terminology

CuT = pre processing module followed by G711 legacy encoder ( G.711 legacy decoder 

or 

CuT = G711 legacy encoder ( G.711 legacy decoder followed by post processing module

Table 1: Overview of the test – Formal Subjective experiments

	Exp
	Methodology
	Conditions
	CuT
	CoderRef

	1
	ACR
	Clean speech for narrowband speech signals: different input levels, bursty frame erasure, A-law and μ-law
	CuT
	G.711 @64 kbit/s

	2
	ACR
	Music signal, A-law and μ-law, no error, nominal input level
	CuT
	G.711 @64 kbit/s

	3
	DCR
	Speech Quality with background noises; A-law and μ-law, no error, nominal input level, three types of :background noises (office noise SNR=20dB, babble noise SNR=30dB, interfering talker SNR = 15dB)
	CuT
	G.711 @64 kbit/s


Listening device

All test stimuli will be presented to the subjects over supra-aural headphones (closed back) (for example Sennheiser HD25) with one capsule rotated for one-ear listening. Calibration should be made according to the procedure described in P.380. 

Instructions

Examples of instructions to the subjects are found in Annex A. In order to accustom the subjects to the procedure, preliminary conditions should be administered, which give all subjects the same starting point of expectation. These conditions will span the range good to poor, excluding the extreme categories. Scores from each listener will be recorded but will play no further part in the experiment. 

Initially the subjects are shown the instructions for the experiments. These should also be explained verbally by the experimenter. When the subject has understood the instructions, they will first listen to the preliminary conditions, giving their opinion after each one. After the preliminaries have been completed, sufficient time should be allowed for answering possible questions from the subjects. Any questions about the procedure or the meaning of the instructions should be answered, but any technical questions on matters such as the experimental methodology or details of the types of distortions they are listening to must not be answered until they have completed the experiment. 

Subjects can experience fatigue if the period spent listening to sentence material is too long. To reduce this effect, the test can be split into sessions. 
Clean speech 

Table 2: Factors for experiment 1 (clean speech)

	Main Codec Conditions
	
	

	Candidates
	1
	CuT = pre processing module followed by G711 legacy encoder ( G.711 legacy decoder 
Or 
CuT = G711 legacy encoder ( G.711 legacy decoder followed by post processing module

	Rate
	1
	64kbit/s

	Law
	2
	A-law and u-law

	FERs
	2
	No error, and 3% bursty frame erasures

	Input level
	3
	No Error: -16, -26 and -36 dB relative to OVL 
(FER: -26 dB relative to OVL)

	Noise
	-
	Clean speech

	Input Characteristic
	1
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005

	Codec references
	
	

	Codecs 
	1
	G.711 legacy codec

	Law
	2
	A-law and u-law

	FERs 
	2
	No error, and 3% bursty frame erasures

	Input level
	3
	No Error: -16, -26 and -36 dB relative to OVL 
(FER: -26 dB relative to OVL)

	Noise
	-
	Clean speech

	Input Characteristic
	1
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005, no noise

	Other references
	
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005, no noise

	Direct
	1
	

	MNRU 
	7
	Q=8, 12, 16, 20, 24, 28, 32 dB

	Common Conditions
	
	

	Number of talkers
	6
	3 male and 3 female

	Speech samples
	24 + 6
	4 samples per talker (1 sample per talker per group of listeners) (+ 1 sample per talker for preliminaries)

	Listening level
	1
	79dB SPL

	Listening device
	1
	Monaural headset

	Characteristic of Listening system
	1
	no filtering on output signal

	Listeners
	32
	Native naïve listeners

	Randomisations
	4
	One for each group of 8 listeners

	Voting Scale
	1
	ACR


Table 3: List of conditions for experiment 1 (clean speech) 

	Number
	Test Condition
	Input level
	FER

	1
	MNRU, Q = 8 dB
	-26 dBov
	0%

	2
	MNRU, Q = 12dB
	-26 dBov
	0%

	3
	MNRU, Q = 16 dB
	-26 dBov
	0%

	4
	MNRU, Q = 20 dB 
	-26 dBov
	0%

	5
	MNRU, Q = 24 dB 
	-26 dBov
	0%

	6
	MNRU, Q = 28 dB 
	-26 dBov
	0%

	7
	MNRU, Q = 32 dB
	-26 dBov
	0%

	8
	Direct
	-26 dBov
	0%

	9
	G.711@64k A-law
	-26 dBov
	0%

	10
	G.711@64k A-law
	-16 dBov
	0%

	11
	G.711@64k A-law
	-36 dBov
	0%

	12
	G.711@64k A-law with Appendix I
	-26 dBov
	3% bursty

	13
	G.711@64k µ-law
	-26 dBov
	0%

	14
	G.711@64k µ-law
	-16 dBov
	0%

	15
	G.711@64k µ-law
	-36 dBov
	0%

	16
	G.711@64k µ-law with Appendix I
	-26 dBov
	3% bursty

	17
	CuTA-law
	-26 dBov
	0%

	18
	CuTA-law
	-16 dBov
	0%

	19
	CuTA-law
	-36 dBov
	0%

	20
	CuTA-law with appendix I of G.711
	-26 dBov
	3% bursty

	21
	CuTµ-law
	-26 dBov
	0%

	22
	CuTµ-law
	-16 dBov
	0%

	23
	CuTµ-law
	-36 dBov
	0%

	24
	CuTµ-law with appendix I of G.711
	-26 dBov
	3% bursty


Table 4: List of preliminary conditions for experiment 1
	Number
	Test Condition
	Input level
	FER
	Input signal

	1
	MNRU, Q = 28 dB
	-26 dBov
	0%
	f1s05

	2
	G.711@64k µ-law
	-36 dBov
	0%
	m1s05

	3
	MNRU, Q = 12dB
	-26 dBov
	0%
	f2s05

	4
	G.711@64k A-law with Appendix I
	-26 dBov
	3% bursty
	m2s05

	5
	MNRU, Q = 20 dB 
	-26 dBov
	0%
	f3s05

	6
	G.711@64k A-law
	-16 dBov
	0%
	m3s05

	7
	MNRU, Q = 8 dB 
	-26 dBov
	0%
	f2s05

	8
	G.711@64k µ-law with Appendix I
	-26 dBov
	3% bursty
	m3s05

	9
	MNRU, Q = 24 dB 
	-26 dBov
	0%
	f1s05

	10
	G.711@64k A-law
	-26 dBov
	0%
	m2s05

	11
	MNRU, Q = 16 dB
	-26 dBov
	0%
	f3s05

	12
	Direct
	-26 dBov
	0%
	m1s05


Table 5: Allocations of sentences to conditions and groups FOR EXPERIMENT 1 (clean speech)
	Number
	Test Condition
	Input level
	FER
	G1
	G2
	G3
	G4

	1
	MNRU, Q = 8 dB
	-26 dBov
	0%
	S1
	S2
	S3
	S4

	2
	MNRU, Q = 12dB
	-26 dBov
	0%
	S3
	S4
	S1
	S2

	3
	MNRU, Q = 16 dB
	-26 dBov
	0%
	S4
	S1
	S2
	S3

	4
	MNRU, Q = 20 dB 
	-26 dBov
	0%
	S2
	S3
	S4
	S1

	5
	MNRU, Q = 24 dB 
	-26 dBov
	0%
	S1
	S2
	S3
	S4

	6
	MNRU, Q = 28 dB 
	-26 dBov
	0%
	S4
	S1
	S2
	S3

	7
	MNRU, Q = 32 dB
	-26 dBov
	0%
	S2
	S3
	S4
	S1

	8
	Direct
	-26 dBov
	0%
	S3
	S4
	S1
	S2

	9
	G.711@64k A-law
	-26 dBov
	0%
	S1
	S2
	S3
	S4

	10
	G.711@64k A-law
	-16 dBov
	0%
	S2
	S3
	S4
	S1

	11
	G.711@64k A-law
	-36 dBov
	0%
	S3
	S4
	S1
	S2

	12
	G.711@64k A-law with Appendix I
	-26 dBov
	3% bursty
	S4
	S1
	S2
	S3

	13
	G.711@64k µ-law
	-26 dBov
	0%
	S1
	S2
	S3
	S4

	14
	G.711@64k µ-law
	-16 dBov
	0%
	S2
	S3
	S4
	S1

	15
	G.711@64k µ-law
	-36 dBov
	0%
	S3
	S4
	S1
	S2

	16
	G.711@64k µ-law with Appendix I
	-26 dBov
	3% bursty
	S4
	S1
	S2
	S3

	17
	CuTA-law
	-26 dBov
	0%
	S1
	S2
	S3
	S4

	18
	CuTA-law
	-16 dBov
	0%
	S2
	S3
	S4
	S1

	19
	CuTA-law
	-36 dBov
	0%
	S3
	S4
	S1
	S2

	20
	CuTA-law with appendix I of G.711
	-26 dBov
	3% bursty
	S4
	S1
	S2
	S3

	21
	CuTµ-law
	-26 dBov
	0%
	S1
	S2
	S3
	S4

	22
	CuTµ-law
	-16 dBov
	0%
	S2
	S3
	S4
	S1

	23
	CuTµ-law
	-36 dBov
	0%
	S3
	S4
	S1
	S2

	24
	CuTµ-law with appendix I of G.711
	-26 dBov
	3% bursty
	S4
	S1
	S2
	S3


Table 6: Duration and direction for running of exp 1

Size for one group of subjects: 8

Preliminary conditions for exp1 with explanations ( 15 minutes

24 conditions * 6 speakers *13 seconds = 31 minutes 

a 10 minute break is needed after 72 samples 

Total duration: 56 minutes for one group of 8 subjects

Music 

Table 7: Factors for experiment 2 (music)

	Main Codec Conditions
	
	

	Candidates
	1
	CuT = pre processing module followed by G711 legacy encoder ( G.711 legacy decoder 
Or 
CuT = G711 legacy encoder ( G.711 legacy decoder followed by post processing module

	Rate
	1
	64kbit/s

	Laws
	2
	A- and u-law

	FERs
	-
	All conditions have no frame erasures

	Input level
	-
	All at the nominal level : -26dB relative to OVL

	Noise
	-
	Music (no noise)

	Input Characteristic
	1
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005, no noise

	Codec references
	
	

	Codecs 
	1
	G.711 legacy codec

	Law
	2
	A-law and u-law

	FERs
	-
	All conditions have no frame erasures

	Input level
	-
	All at the nominal level : -26dB relative to OVL

	Noise
	-
	Music (no noise)

	Input Characteristic
	1
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005, no noise

	Other references
	
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005, no noise

	Direct
	1
	

	MNRU
	3
	Q= 15, 25, 35 dB

	Common Conditions
	
	

	Number of types
	4
	Classical orchestral, Classical vocal, Modern orchestral, Modern vocal

	Music samples
	16

(+4)
	4 samples per type (1 sample per music per group of listener)

(+ 1 sample per music for preliminaries)

	Listening Level
	1
	79 dB SPL

	Listening device
	1
	Monaural headset

	Characteristic of Listening system
	1
	No filtering on output signal

	Listeners
	32
	Naïve listeners

	Randomisations
	4
	One for each group of 8 listeners

	Voting Scale
	1
	ACR


Table 8: List of conditions for experiment 2 (music)

	Number
	Test Condition 

	1
	MNRU, Q = 15 dB

	2
	MNRU, Q =  25 dB

	3
	MNRU, Q = 35 dB

	4
	Direct

	5
	G.711@64k A-law

	6
	G.711@64k µ-law

	7
	CuTA-law

	8
	CuTµ-law


Table 9: List of preliminary conditions for experiment 2
	Number
	Test Condition
	Input signal

	1
	MNRU, Q = 25 dB
	mu1s5

	2
	G.711@64k µ-law
	mu2s5

	3
	MNRU, Q = 15dB
	mu3s5

	4
	G.711@64k A-law
	mu4s5

	5
	MNRU, Q = 35 dB 
	mu2s5

	6
	G.711@64k A-law
	mu4s5

	7
	G.711@64k µ-law
	mu3s5

	8
	Direct
	mu1s5


Table 10: Allocation of music items to the conditions and groups for Experiment 2

	Number
	Test Condition
	G1
	G2
	G3
	G4

	1
	MNRU, Q = 15 dB
	S3
	S4
	S1
	S2

	2
	MNRU, Q =  25 dB
	S4
	S1
	S2
	S3

	3
	MNRU, Q = 35 dB
	S3
	S4
	S1
	S2

	4
	Direct
	S4
	S1
	S2
	S3

	5
	G.711@64k A-law
	S1
	S2
	S3
	S4

	6
	G.711@64k µ-law
	S2
	S3
	S4
	S1

	7
	CuTA-law
	S1
	S2
	S3
	S4

	8
	CuTµ-law
	S2
	S3
	S4
	S1


For more reliable results, each group runs two randomisation orders:

· Group 1 runs randomisation orders 1 and 2,

· Group 2 runs randomisation orders 2 and 3,

· Group 3 runs randomisation orders 3 and 4,

· Group 4 runs randomisation orders 4 and 1.

Table 11: Duration of exp 2

Size for one group of subjects:

Preliminary conditions with explanations ( 15 minutes

8 conditions * 4 music *20 seconds = 11 minutes 

For safer results, each group runs two randomisation orders separated by 10 minute break ( 31 minutes.

Total duration: 46 minutes

Noisy speech 

Table 12: Factors for experiment 3 (noisy speech)
	Main Codec Conditions
	
	

	Candidates
	1
	CuT = pre processing module followed by G711 legacy encoder ( G.711 legacy decoder 
Or 
CuT = G711 legacy encoder ( G.711 legacy decoder followed by post processing module

	Rate
	1
	64kbit/s

	Laws
	2
	A-law and u-law

	FERs
	-
	All conditions have no frame erasures

	Input level
	-
	All at the nominal level: -26dB relative to OVL

	Noise
	3
	types of noises: office, babble, interfering talker

	Input Characteristic
	1
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005, no noise

	Codec references
	
	

	Codecs 
	1
	G.711 legacy codec

	Law
	2
	A-law and u-law

	FERs
	-
	All conditions have no frame erasures

	Input level
	-
	All at the nominal level: -26dB relative to OVL

	Noise
	3
	types of noises: office, babble, interfering talker

	Input Characteristic
	1
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005, no noise 

	Other references
	
	8 kHz sampled input; to be processed with FLAT1 filter in ITU-T STL2005

	Direct
	1
	

	MNRU 
	3
	Q= 14, 22, 30 dB

	Common Conditions
	
	

	Number of talkers
	6
	3 male and 3 female

	Speech samples
	24 + 6
	4 samples per talker (1 sample per talker per group of listeners) (+ 1 sample per talker for preliminaries)

	Listening Level
	1
	79 dB SPL

	Listening device
	1
	Monaural headset

	Characteristic of Listening system
	1
	No filtering on the output signal

	Listeners
	32
	Native naïve listeners

	Randomisations
	4
	One for each group of 8 listeners

	Voting Scale
	1
	DCR


Table 13: List of conditions for experiment 3 (noisy speech)
	Number
	Test Condition
	Noise

	1
	MNRU, Q = 14 dB
	office noise SNR=20dB

	2
	MNRU, Q = 22 dB
	office noise SNR=20dB

	3
	MNRU, Q = 30 dB
	office noise SNR=20dB

	4
	Direct
	office noise SNR=20dB

	5
	G.711@64k A-law
	office noise SNR=20dB

	6
	G.711@64k u-law
	office noise SNR=20dB

	7
	CuTA-law
	office noise SNR=20dB

	8
	CuTµ-law
	office noise SNR=20dB

	9
	MNRU, Q = 14 dB
	babble noise SNR=30dB 

	10
	MNRU, Q = 22 dB
	babble noise SNR=30dB

	11
	MNRU, Q = 30 dB
	babble noise SNR=30dB

	12
	Direct
	babble noise SNR=30dB

	13
	G.711@64k A-law
	babble noise SNR=30dB

	14
	G.711@64k u-law
	babble noise SNR=30dB

	15
	CuTA-law
	babble noise SNR=30dB

	16
	CuTµ-law
	babble noise SNR=30dB

	17
	MNRU, Q = 14 dB
	interfering talker SNR = 15dB

	18
	MNRU, Q = 22 dB
	interfering talker SNR = 15dB

	19
	MNRU, Q = 30 dB
	interfering talker SNR = 15dB

	20
	Direct
	interfering talker SNR = 15dB

	21
	G.711@64k A-law
	interfering talker SNR = 15dB

	22
	G.711@64k u-law
	interfering talker SNR = 15dB

	23
	CuTA-law
	interfering talker SNR = 15dB

	24
	CuTµ-law
	interfering talker SNR = 15dB


Table 14: List of preliminary conditions for experiment 3 
	Number
	Test Condition
	Noise
	Input signal

	1
	G.711@64k A-law
	babble noise 
	f3s05

	2
	MNRU, Q = 22 dB
	interfering talker 
	m3s05

	3
	G.711@64k µ-law
	office noise 
	f2s05

	4
	MNRU, Q = 30 dB 
	babble noise
	m1s05

	5
	G.711@64k µ-law
	interfering talker 
	f1s05

	6
	MNRU, Q = 14dB
	office noise 
	m2s05

	7
	G.711@64k A-law
	interfering talker
	f2s05

	8
	MNRU, Q = 22 dB
	office noise
	m3s05

	9
	G.711@64k µ-law
	babble noise
	f1s05

	10
	G.711@64k A-law
	office noise
	m2s05

	11
	MNRU, Q = 14dB 
	interfering talker
	f3s05

	12
	Direct
	babble noise
	m1s05


Table 15: Allocation of sentences to the conditions and groups For Experiment 3 (noisy speech)

	Number
	Test Condition
	Noise
	G1
	G2
	G3
	G4

	1
	MNRU, Q = 14 dB
	office noise SNR=20dB
	S3
	S4
	S1
	S2

	2
	MNRU, Q = 22 dB
	office noise SNR=20dB
	S4
	S1
	S2
	S3

	3
	MNRU, Q = 30 dB
	office noise SNR=20dB
	S3
	S4
	S1
	S2

	4
	Direct
	office noise SNR=20dB
	S4
	S1
	S2
	S3

	5
	G.711@64k A-law
	office noise SNR=20dB
	S1
	S2
	S3
	S4

	6
	G.711@64k u-law
	office noise SNR=20dB
	S2
	S3
	S4
	S1

	7
	CuTA-law
	office noise SNR=20dB
	S1
	S2
	S3
	S4

	8
	CuTµ-law
	office noise SNR=20dB
	S2
	S3
	S4
	S1

	9
	MNRU, Q = 14 dB
	babble noise SNR=30dB 
	S1
	S2
	S3
	S4

	10
	MNRU, Q = 22 dB
	babble noise SNR=30dB
	S2
	S3
	S4
	S1

	11
	MNRU, Q = 30 dB
	babble noise SNR=30dB
	S1
	S2
	S3
	S4

	12
	Direct
	babble noise SNR=30dB
	S2
	S3
	S4
	S1

	13
	G.711@64k A-law
	babble noise SNR=30dB
	S3
	S4
	S1
	S2

	14
	G.711@64k u-law
	babble noise SNR=30dB
	S4
	S1
	S2
	S3

	15
	CuTA-law
	babble noise SNR=30dB
	S3
	S4
	S1
	S2

	16
	CuTµ-law
	babble noise SNR=30dB
	S4
	S1
	S2
	S3

	17
	MNRU, Q = 14 dB
	interfering talker SNR = 15dB
	S2
	S3
	S4
	S1

	18
	MNRU, Q = 22 dB
	interfering talker SNR = 15dB
	S3
	S4
	S1
	S2

	19
	MNRU, Q = 30 dB
	interfering talker SNR = 15dB
	S2
	S3
	S4
	S1

	20
	Direct
	interfering talker SNR = 15dB
	S3
	S4
	S1
	S2

	21
	G.711@64k A-law
	interfering talker SNR = 15dB
	S4
	S1
	S2
	S3

	22
	G.711@64k u-law
	interfering talker SNR = 15dB
	S1
	S2
	S3
	S4

	23
	CuTA-law
	interfering talker SNR = 15dB
	S4
	S1
	S2
	S3

	24
	CuTµ-law
	interfering talker SNR = 15dB
	S1
	S2
	S3
	S4


Table 16: Duration of exp 3 

Size for one group of subjects:

Preliminary conditions with explanations ( 15 minutes

24 conditions * 6 talkers *22 seconds = 53 minutes 

a 5 minute break is needed after the presentation of the first 48 samples and a longer break (10 minutes) after the presentation of the second set of 48 samples: 15 minute break

Total duration: 83 minutes

Total Duration

One set of 32 subjects is needed for exp 1and 2 and another one for exp 3.

If the same set of subjects is used for Exp1 and Exp2 then balancing speech and music presentation shall be applied as indicated in the following table.

	Group 1
	Group 2
	Group 3
	Group 4

	Preliminary of Exp 1 + Explanations
	Preliminary of Exp 2 + Explanations
	Preliminary of Exp1 + Explanations
	Preliminary of Exp2 + Explanations

	Exp 1
	Exp 2
	Exp1
	Exp2

	Preliminary of Exp 2
	Preliminary of Exp 1
	Preliminary of Exp2
	Preliminary of Exp1

	Exp 2
	Exp 1
	Exp2
	Exp1


In total, at least two different sets of 32 subjects are needed for the completion of the test.

	Experiment
	Duration by group
	Total duration

	1 (clean)
	56 minutes
	4*56 minutes

	2 ( music)
	46 minutes
	4*49 minutes

	3 (noisy)
	83 minutes
	4*83 minutes

	Total 
	3 Hours 5
	12 Hours 15


_______________________
Annex A:
Instructions to subjects and data collection

The instructions given to the subjects will to some extent depend on the method used to collect opinion data.  In this section, example instructions are given for ACR. To ensure consistency between the different laboratories, the actual instructions given to the subjects should be as close as possible to these examples, adapted for the number of speech files and length of the actual experiment, data collection method, and translated into the native language. 

The instructions must be given prior to the commencement of the experiment, and the experimenter should ensure that the subject has understood them before starting the experiment. Questions asked by the subjects on procedural aspects of the experiment can, and should, be answered. However questions about the experiment design or what the experiment is investigating should not be answered until the subjects have completed the experiment. Subjects must be told not to give such information to subjects who are yet to participate in the experiment. 

Subjects' responses may be collected by any convenient method: e.g. pencil and paper, press buttons controlling lamps recorded by the operator, or automatic data-logging equipment. Whichever method is used, care must be taken that subjects should not be able to observe other subjects' responses, nor should they be able to see the record of their own responses made in a previous session. Apart from the inevitable memory effects, each response should be independent of every other. 

Annex A.1 Example Instructions for the ACR Listening Quality Scale

	INSTRUCTIONS TO SUBJECTS

In this experiment we are evaluating systems that might be used for telecommunication services.

You are going to hear [m] samples of speech reproduced through the headphone. Each sample will consist of a sequence of 2 sentences. Please listen to the complete sample, then indicate your opinion of the overall sound quality on the following 5-point scale:

Excellent

Good

Fair

Poor

Bad

After listening to a sample sequence, [please write the appropriate response on the sheet provided] which on this rating scale represents your opinion of the sound quality of the sample you just heard.

After you have given your opinion there will be a short pause before the next sample begins.

For practice, you will first hear [n] samples and give an opinion on each.  There will then be a short break to make sure that everything is clear.

From then on you will have a break approximately every [p] minutes. The test will last a total of approximately [q] minutes.

Please do not discuss your opinions with other listeners participating in the experiment.




Table A.1: Example Subject Instructions for an ACR test using the Listening Quality scale.

Annex A.2 Example Instructions for the ACR Listening Quality Scale relative to music

	INSTRUCTIONS TO SUBJECTS

In this experiment we are evaluating systems that might be used for telecommunication services.

You are going to hear [m] samples of music reproduced through the headphone. Each sample will consist of a meaningful musical passage. Please listen to the complete sample, then indicate your opinion of the overall sound quality on the following 5-point scale:

Excellent

Good

Fair

Poor

Bad

Please remember that your task is to judge the overall sound quality of the musical passage not how much you like the type of music.

After listening to a sample sequence, [please write the appropriate response on the sheet provided] which on this rating scale represents your opinion of the sound quality of the sample you just heard.

After you have given your opinion there will be a short pause before the next sample begins.

For practice, you will first hear [n] samples and give an opinion on each.  There will then be a short break to make sure that everything is clear.

From then on you will have a break approximately every [p] minutes. The test will last a total of approximately [q] minutes.

Please do not discuss your opinions with other listeners participating in the experiment.


Table A.2: Example Subject Instructions for an ACR test using the Listening Quality scale relative to music.

Annex A.3 Example Instructions for the Modified DCR Scale

	INSTRUCTIONS TO SUBJECTS

In this experiment we are evaluating systems that might be used for telecommunication services.
You are going to hear through the headphone pairs of speech samples, most of which have been recorded in different noisy environments (for example inside a car, in an office, or on the street).  The first sample you will hear will be the reference sample.  You will then hear the same sample again, but this time it will have passed through a telecommunications system.  These samples will each consist of two short unconnected sentences.

You should listen carefully to each pair of samples. When they have finished, please record your opinion of any degradation you can perceive on the second sample with regard to the first one (reference) using the following scale :

5 - Degradation not perceived or even some improvement

4 - Degradation perceived but not annoying

3 - Degradation slightly annoying

2 - Degradation annoying

1 - Degradation very annoying

For practice, you will first hear [n] sample pairs and give an opinion on each.  There will then be a short break to make sure that everything is clear.

From then on you will have a break approximately every [p] minutes. The test will last a total of approximately [q] minutes.

Please do not discuss your opinions with other listeners participating in the experiment.



Table A.3: Example Subject Instructions for an DCR test using the Modified DCR scale.

Annex B:
Randomisation order

One randomisation order is given for each group of subjects of each sub experiment (except experiment 2).  For experiment 2, there are two randomisation orders per group of subjects. The randomisation tables can be found in the attached Excel file (G711ext-random.xls).

Annex C:
Statistical Analysis

Every requirement has to be tested against the reference at 95% confidence level.

Annex C.1 Calculation of MOS and Standard Deviation 

If a condition C is assessed for T different talkers/sentence-pairs by L listeners, and given ratings denoted by Xc,l,t (l=1..L, T=1..T), the mean opinion score (MOS) or degradation MOS (DMOS) for each talker through condition C (Yc,t) can be derived using:
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The gender-wise MOS/DMOS for talkers of the same gender for condition C (Yc,m and Yc,f) can then be obtained from: 
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for female talkers
The (overall) MOS/DMOS for confounded talkers for condition C (Yc) can then be obtained from: 
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The standard deviation (S) for condition C, denoted as Sc, can be calculated as: 
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Finally, the confidence interval (CI) at the (1-α) level can be calculated for
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Annex C.2 Presentation of Basic Statistical Results

The test results should be reported by the Listening Laboratory as follows:

1 Calculate and tabulate Mean Opinion Scores for ACR/DCR test, Standard Deviations and Confidence Intervals.

2 Perform the relevant statistical tests and report the result of the comparison listed in the table below.

In the following tables, the test conditions and the reference conditions as well as the criterion are given.
	Exp
	Test
	Cri
	Ref
	Result
	Test Condition
	Input Condition
	Lvl
	Reference condition

	1
	
	nwt
	
	
	C17 - CuTA-law 0%
	clean speech
	-26
	C9 - G.711@64k A-law 0%

	1
	
	nwt
	
	
	C18 - CuTA-law 0%
	clean speech
	-16
	C10 - G.711@64k A-law 0%

	1
	
	nwt
	
	
	C19 - CuTA-law 0%
	clean speech
	-36
	C11 - G.711@64k A-law 0%

	1
	
	nwt
	
	
	C20 - CuTA-law with appendix I of G.711 3% bursty
	clean speech
	-26
	C12 - G.711@64k A-law with Appendix I 3% bursty

	1
	
	nwt
	
	
	C21 - CuTµ-law 0%
	clean speech
	-36
	C13 - G.711@64k µ-law 0%

	1
	
	nwt
	
	
	C22 - CuTµ-law 0%
	clean speech
	-16
	C14 - G.711@64k µ-law 0%

	1
	
	nwt
	
	
	C23 - CuTµ-law 0%
	clean speech
	-16
	C15 - G.711@64k µ-law 0%

	1
	
	nwt
	
	
	C24 - CuTµ-law with appendix I of G.711 
3% bursty
	clean speech
	-26
	C16 - G.711@64k µ-law with Appendix I 
3% bursty

	2
	
	nwt
	
	
	C7- CuTA-law
	music
	-26
	C5 - G.711@64k A-law

	2
	
	nwt
	
	
	C8 - CuTµ-law
	music
	-26
	C6- G.711@64k µ-law

	3
	
	nwt
	
	
	C7 - CuTA-law 
	office noise SNR=20dB
	-26
	C5 - G.711@64k A-law

	3
	
	nwt
	
	
	C8 - CuTµ-law 
	office noise SNR=20dB
	-26
	C6 - G.711@64k u-law 

	3
	
	nwt
	
	
	C15 - CuTA-law
	babble noise SNR=30dB
	-26
	C13 - G.711@64k A-law 

	3
	
	nwt
	
	
	C16 - CuTµ-law
	babble noise SNR=30dB
	-26
	C14 - G.711@64k u-law 

	3
	
	nwt
	
	
	C23 - CuTA-law
	interfering talker SNR = 15dB
	-26
	C21 - G.711@64k A-law

	3
	
	nwt
	
	
	C24 - CuTµ-law 
	interfering talker SNR = 15dB
	-26
	C22 - G.711@64k u-law 
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