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Summary

The test 5 was run following the test plan Study on Surround Sound [1]. The same subjects have been used for both listening devices i.e. headphones and ear-plugs. A set of 15 subjects got recruited to perform both tests.
Only one rejection procedure based on reference recognition have been used, other rejection procedure such as correlation with the group was not possible since the subject had to run the test with both listening device and the rejection coming from the correlation discard different subjects for each listening device. 
Moreover the mono condition was supposed to be the low anchor of the test and it appears that this condition is scored very high for some items (items 4, 5, 10 and 11).
A lot of comments have been collected after the test:

· Subjects feel uncomfortable with some items 

· Some of the subjects find difficult to represent the scene only with audio. For some conditions, they would have preferred having the image to understand the noises.

· Subjects ask what to do with the mono condition

As a conclusion:

Considering the test results detailed below, the comments raised from the subjects and the very high score of the mono condition "low" anchor it must be concluded that these results may not be reliable.

It is however difficult to understand at this stage whether this comes from the items, the anchor conditions or the methodology used.

Further investigations are planned to better understand this and solve the problems and a re-run of this experiment would be possible using different items or different anchor conditions in order to try to solve these problems.

Such additional work is a prerequisite to allow drawing reliable conclusions from this experiment.
A question is still open: is it mandatory to have the same subjects in both parts of the experiment? 
1 Introduction

This document reports on subjective tests conducted by France Telecom for the Study on Surround Sound.
France Telecom has performed the experiment 5 of testing described in Test Plan Study on Surround Sound Version 1.0[1].
2 Test process 

2.1 Test method 

The methodology was used for this quality test was derived from MUSHRA. MUSHRA stands for MUlti Stimuli with Hidden Reference and Anchor points. The two methods differ in the scale used. 
Listeners should rate the quality by comparison to the given reference for each item, on a scale between -3.0 and 3.0

•
3.0 : Condition is much better than REF

•
2.0 : Condition is better than REF

•
1.0 : Condition is slightly better than REF

•
0.0 : Condition is similar to REF

•
-1.0 : Condition is slightly worse than REF 

•
-2.0 : Condition is worse than REF

•
-3.0 : Condition is much worse than REF
The MUSHRA test uses a quality scale between 0 and 100. In this new method we replace the quality scale by a comparison scale (see figure below) while allowing a more continuous grading with a resolution of 0.1. The hidden reference is added to the items to be evaluated. Its score shall be zero. 

An important feature of this method is the inclusion of the hidden reference and anchor signals. For this test, anchor point was the mono reference signal.
2.2 Training phase

Each listener had a period of training, in order to get familiar with the test methodology, the use of the interface software and with the kind of quality they have to assess. This was as well an opportunity to adjust the restitution level that then remained constant during the test phase.

The training session contained 3 audio items.

2.3 User Interface

The MUSHRA method has the advantage of displaying all stimuli for one test item at the same time. The subjects were therefore able to carry out any comparison between them directly as well as to assess the quality comparing to the one of the explicit reference signal.

Implementation of MUSHRA user interface from CRC (SEAQ) was used in those tests. A screenshot of one implementation of the user interface is shown in figure 1. The buttons represent all the configurations/codecs under test including the hidden reference and anchor signal, and the reference, which is specially displayed on the left as "REF". Above each button, with the exception of the "REF" one, a slider is used to grade the quality of the test item according to the continuous quality scale.

For each of the test items, the signals under test were randomly assigned, with a different assignment for each subject. In addition, the test items were randomised for each subject within a session to avoid sequential effects. The session files were prepared by the listening lab. There was one session file per listener. 

A randomisation process was used for the training sessions: the same training session was used for each listener.
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Figure 1 : MUSHRA Software

2.4 The Listening Panel

The listening panel consisted of 15 subjects, most of them experienced in audio but not only professionally involved. 3 listeners were discarded after applying the rejection process (see part 2.8). All the 12 remaining listeners were respectful regarding the listening instructions. 

2.5 Tests duration

As mentioned above the test was preceded by a training period. 

The training phase took about half an hour. This time was also used to describe the listening instructions and answer listeners' questions if any. If the listeners have faced difficulties in the assessment of the quality, this time was also used to explain them how to behave.
Then, one test took approximately 1 hour and 30 minutes (depending on listeners), including breaks. Every 20 minutes, the listener was asked to rest a bit by walking and breathing some fresh air. 

2.6 Listening conditions

The tests were performed on two different listening systems:

· STAX Signature SR-404 (open) and its amplifier SRM-006t. 
· Sony MDR EX500 and its amplifier Fostek PH-100
The subjects had the possibility to set the reproduction level individually before they started the actual test (during the training phase). The subjects were then restricted from changing the reproduction level during the test.

The test items were stored on a Windows 2k workstation. The digital sound was played through the PC board Digigram VX 222 and converted by 24 bits DAC (3Dlab DAC 2000).

The tests were run in an acoustically neutral room dedicated to such tests.

2.7 Test agenda

Test material has been received on November 26th. The raw data of test results have been sent to the global analysis laboratory on December 21st.
2.8 Rejection process

One post-screening method was used:

· One is based on the ability of a subject to make consistent repeated grading; and to recognize the hidden reference.
Usually in MUSHRA methodology, a second rejection process is used. The second rejection process relies on inconsistencies of an individual grading compared with the mean result of all subjects for a given item. When trying to apply this rejection process, it appears that a group of subjects could not be found with a good correlation for both listening devices.

For information the table below collects the correlation of each subject with the mean of the group.
	Listening device / Subject
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	STAX
	0,69
	0,71
	0,54
	0,60
	0,72
	0,65
	0,75
	0,46
	0,67
	0,81
	0,41
	0,55

	SONY
	0,74
	0,74
	0,48
	0,65
	0,50
	0,47
	0,64
	0,64
	0,80
	0,71
	0,57
	0,56


It was difficult to decide on the subjects to reject. For that reason it was tried to use the multiple comparison of mean but it did not help.

· Listening device STAX

A multiple comparison of mean was performed and the results are represented in the following figure.
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The subject 6 seems to be not in line with the others.

· Listening device SONY

In the following figure the results of multiple comparison of mean are represented.
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The subject 5 is not in line with subject 1 but Subject 6 should also be removed. Subject 6 was discarded in the test with the other listening device and then subjects 8 and 10 could not be kept. But then it implies also a modification in the results of the test using STAX listening device.
For those reasons it was decided not to use other rejection procedure than the one based on recognition of the reference. 
2.9 Comments from the subjects

After the test, some subjects expressed concerns about the work they had to perform. The main comments are the following:
· Some subjects feel uncomfortable with some items (too many noises and too much differences in energy)
· Some subjects find difficult to represent the scene only with audio, they would have prefer having the image to understand the noises.

· Some subjects ask what to do with the mono condition (how to rate it ?)
3 Test results
The test results are presented below as mean grades, standards deviation and confidence interval.
3.1 Stax

	
	all
	movie
	music
	radio
	sport

	
	Mean
	SD
	CI
	Mean
	SD
	CI
	Mean
	SD
	CI
	Mean
	SD
	CI
	Mean
	SD
	CI

	C1
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	C2
	-1.59
	1.07
	0.17
	-1.52
	1.05
	0.27
	-1.65
	1.10
	0.36
	-1.40
	1.28
	0.51
	-1.88
	0.78
	0.31

	C3
	-0.41
	1.00
	0.16
	-0.45
	0.98
	0.25
	-0.62
	1.01
	0.33
	0.13
	1.04
	0.42
	-0.52
	0.88
	0.35

	C4
	-1.28
	1.02
	0.17
	-1.35
	1.03
	0.26
	-1.37
	0.80
	0.26
	-0.73
	1.39
	0.56
	-1.53
	0.61
	0.24

	C5
	-1.26
	0.92
	0.15
	-1.29
	0.84
	0.21
	-1.31
	0.94
	0.31
	-0.60
	0.91
	0.37
	-1.77
	0.77
	0.31

	C6
	-0.70
	1.14
	0.19
	-0.74
	1.19
	0.30
	-0.75
	1.14
	0.37
	-0.97
	1.15
	0.46
	-0.29
	0.95
	0.38
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3.2 Earplug

	
	all
	movie
	music
	radio
	sport

	
	Mean
	SD
	CI
	Mean
	SD
	CI
	Mean
	SD
	CI
	Mean
	SD
	CI
	Mean
	SD
	CI

	C1
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	C2
	-1.40
	1.05
	0.17
	-1.38
	0.98
	0.25
	-1.25
	1.30
	0.43
	-1.31
	1.03
	0.41
	-1.77
	0.79
	0.32

	C3
	-0.40
	0.85
	0.14
	-0.33
	0.77
	0.19
	-0.48
	0.90
	0.29
	-0.35
	1.05
	0.42
	-0.53
	0.78
	0.31

	C4
	-1.35
	0.92
	0.15
	-1.48
	0.92
	0.23
	-1.19
	0.79
	0.26
	-1.17
	1.11
	0.44
	-1.45
	0.88
	0.35

	C5
	-1.27
	0.83
	0.14
	-1.29
	0.81
	0.20
	-1.25
	0.89
	0.29
	-0.85
	0.84
	0.33
	-1.66
	0.60
	0.24

	C6
	-0.94
	0.93
	0.15
	-0.94
	0.79
	0.20
	-0.99
	1.06
	0.35
	-1.14
	1.03
	0.41
	-0.68
	0.93
	0.37
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4 Result per item and listening device

Experience has shown that the scores obtained for different test sequences are dependent on the criticality of the test material used. Therefore, these figures have been included in this report in order to provide a more complete understanding of HRTF performance by presenting results for different test sequences rather than only as aggregated averages across all the test sequences used in the assessment.
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-3

-2

-1

0

1

Con1 Con2 Con3 Con4 Con5 Con6

item11

item12


[image: image13.emf]earplug : Sport

-3

-2

-1

0

1

Con1 Con2 Con3 Con4 Con5 Con6

item11

item12


References

[1] Tdoc S4-091004 “Test Plan Study on Surround Sound” version 1.01








3

