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Abstract 
This study investigates the perceived audio quality in two 5.1 surround systems. One system 
follows the ITU 775 recommendation while the other is an example of a “typical home” setup 
that does not follow the standard. The research question is based on observations made at 
people’s living rooms. The attributes that are examined in this study are basic audio quality and 
listener envelopment. A listening test was conducted to see if there was any difference between 
the two systems and in that case also how big difference. It was determined that there is a 
significant difference in the surround experience. Both the basic audio quality and especially 
listener envelopment are affected by placing the speakers in a different way than recommended 
by the ITU 775 recommendation. 
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1. Introduction 
 
1.1 History 
Sound engineers are always trying to improve the listening experience for the audience. That 
includes the reproduction system as well as the mixing and producing of the material. In general 
one can say that the evolution for producing and reproducing sound has gone from mono to 
stereo and then to surround sound, but there are some differences between theatrical and home 
reproduction systems. From the beginning of audio reproduction it was all mono because of the 
technical limits. In mono it is almost impossible to get a sense of “3D” sound. To some extent it 
is possible to get depth by recording more of the room or by adding reverbs. The mono format 
was the only one for home reproduction until 1958 when the two channel stereo LP was 
introduced. For theatrical sound Bell Labs engineers developed and tested a multichannel 
reproduction system in the 1933. It was described as 3-channel system with left, center and right 
loudspeakers [1]. The stereophonic reproduction is able to give more depth in the sound image, 
more than a mono source is able to do. Beyond that the stereo sound is also able to define sound 
sources on a horizontal line in front of the listener. In 1938 Walt Disney and Leopold Stokowski 
started to cooperate with a classical music animated film, Fantasia. Stokowski wanted the music 
to be in stereo, referring to the experiment in 1933. Disney on the other hand thought one step 
further and wanted the sound to surround the audience rather than being in front of them. 
Disney’s engineers developed the surround array for theatres along with multitrack recording, 
pan potting and overdubbing. The array consisted of three frontal speakers and two surround 
speakers. That was essentially the beginning of the 5.1 system we see today and the beginning of 
all surround reproduction.  
 
Since Disney’s Fantasia and that first surround system the technique has been improved and 
refined, although it took a long time. Disney’s 5-channel array wasn’t economical marketable at 
the time and have gone through many changes until today. One important improvement is the 
adding of a separate channel for bass management, the subwoofer channel. Gary Kurtz, the 
producer of Star Wars, and Dolby personnel considered that the low-frequency content required 
for the battle scenes in Star Wars couldn’t be reproduced in the sound systems that were used at 
that time. Therefore they developed the bass management system. The idea of that is to limit the 
bandwidth of that channel to get the larger headroom needed for the low-frequency content being 
perceived as loud as the mid- and high-frequency content. [1] 
 
Because of technical limitations it was hard to implement the surround sound to home systems. 
First with digital techniques it became possible to deliver stereophonic sound via VHS and laser 
disc. Later the Dolby Pro Logic system was introduced to carry the surround sound through the 
two channels available on the mediums for home reproduction. The system is built on a matrix 
that encodes the surround information into two channels by phase and amplitude differences. The 
system though caused some remarkable artifacts in the reproduction. This made professionals in 
the film industry want a discrete multichannel system for home cinema theatres. In 1987 the 
SMPTE subcommittee started to work out the 5.1 system and some years later some different 
coding systems were introduced, among them Dolby Digital and Digital Theatre Systems (DTS).  
 
1.2 Speaker placement 
The ITU-R BS.775-2 is the recommendation for 5.1 reproduction systems [2]. It is used around 
the world by mixing engineers and defines a series of standardized parameters for the surround 
system. In the present study it is the speaker placement that is the interesting part. The five main 
speakers should be placed in a 3/2 configuration, which means three front speakers (L=left, 
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C=center and R=right) and two rear speakers (LS=left surround and RS=right surround). Note 
that this only covers the reproduction system and has nothing to do with coding formats as DTS 
or Dolby Digital. According to the recommendation the speakers should be placed as shown in 
figure 1 and table 1 [2].  

 
Figure 1. Plot over the ITU 775 recommendation setup. (Numbers 1 
and 2 refers to screen specifications, which are neglected in this 
study). [2] 

 
Table 1. 

Loudspeaker Horizontal angle from 
centre Height Tilt 

C 0° 1,2m* 0°* 
L, R ±30° 1,2m 0° 

LS, RS ±100-120° ≥1,2m ≤15° 
* Depending on shape, type, and size of screen. 
 
According to Tomlinson Holman [1] it is suggested that the subwoofer should be placed in a 
corner of the listening room to increase the output (by reflecting the sound from three surfaces, 
the floor and two walls). Thus the cone movement can be reduced, which will result in a flatter 
frequency curve, and larger headroom is achieved. This is although just a suggestion. The 
subwoofers performance is mostly related to the quality of the room. Standing waves in the room 
will affect the low-frequency content more than other frequencies. Therefore the subwoofer can 
be placed where it works best and the reproduction is affected the least.  
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1.3 Stating the problem 
In many cases the ITU 5.1 surround home theatre recommendation seems to be hard to 
implement in the average living room. It is also hard to get a pleasant spatial quality in a normal 
living room. Because the amount of speakers it is hard to set up the system properly and the 
furnishing is often prioritized before speaker placement. In some cases the manufacturers 
suggests a slightly different setup than what is recommended in the ITU recommendation [3, 4, 
5]. For example some suggests that the surround speakers should be placed 90° to the sides of 
the listener or that left, right and center speakers should be placed on one row facing straight 
forward and not into sweet spot. The ITU 775 recommendation setup got its roots in sound for 
cinema auditory and a large audience [1]. It has then been adjusted to better fit in a living room. 
One can therefore wonder if it is the best way to reproduce surround sound at home. On the other 
hand, as it now is a recommended standard, it is hard to change the reproduction system and 
standardize a new surround setup. Therefore it is still of interest to see if it is possible to improve 
the ITU 775 recommendation to get a more pleasant surround sound.  
 
The purpose of this study is to investigate how much the surround experience differs between the 
ITU 775 recommendation setup and a “bad” home setup. The study focuses on the speaker 
placement because it is often poorly done in people’s living rooms.  
 
1.4 Listener envelopment 
To investigate how the listener perceives the surround reproduction it is crucial to have specified 
attributes to descried the experience. The present study is focused to the surrounding aspect, 
which is to say how the sound envelops the listener. The attribute Listener envelopment (LEV) is 
commonly used to test this parameter. There is no universal definition of the term but the 
definition for this study has been borrowed from [6]: 
 
 “Listener envelopment is the impression of the sound from the sound source 
 surrounding the listener, not the sound source width, and the amount that 
listener  feels inside/enveloped by the sound image.” 
 
1.5 The present study 
In this study one speaker setup, that do not follow the ITU 775 recommendation, has been 
compared to an ITU 775 recommendation setup. The alternative speaker alignment can be seen 
in figure 2 but is presented closer in the “Method” section. It is defined as a “typical home 
setup”. In the following documentation the ITU 775 setup is referred to as the “ITU” setup whilst 
the alternative setup is referred to as the “Home” setup. To evaluate the speaker arrays two 
attributes were used: basic audio quality and listener envelopment. Basic audio quality (BAQ) is 
defined as any and all audible differences between the reference and the systems to evaluate. 
Basic audio quality is interesting because it indicates if there is any audible difference at all, even 
if there should not be any difference in listener envelopment. There could be differences in other 
areas that is not investigated in this study but could be interesting for further work. Listener 
envelopment is meant for evaluation of the surround sound image as defined in the previous 
paragraph. The test is intended to evaluate the speaker system and therefore the picture was 
excluded from the sound examples.  
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Figure 2. Plot showing the speaker alignment for the Home setup. 
 

1.6 Hypothesis 
In this study the null hypothesis (H0) is that there is no statistically significant difference in 
surround experience between the two speaker setups. The alternative hypothesis (H1) for the test 
is that there will be a significant different between the two systems being evaluated. If there is a 
difference, the test also determines how big difference there is. It is supposed that the 
participants will hear a difference and that the null hypothesis will be rejected. The interest lies 
in how big the difference will be between the ITU setup and the Home setup.  
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2. Method 
 
To be able to answer the research question a listening test was conducted. The focus was to 
compare a correct placed ITU 775 setup to a setup that don’t follows the recommendation, one 
that might be found in a typical living room. The two attributes that were examined was basic 
audio quality and listener envelopment. It was of great interest to find out how enveloping the 
sound image was in the “home” setup compared to the recommended speaker positions. The test 
consisted of two test signals: one movie example (without picture) and one music example (live 
concert recording). The subjects task were to evaluate the differences between the two speaker 
setups. They also had to comment the perceived differences afterwards in a minor questionnaire.  
 
2.1 Equipment 
The listening test took place in the control room K3 at Luleå University of Technology, 
Department of Art, Communication and Learning in Piteå (room dimensions can be seen in 
figure 3). The equipment used for reproducing the audio was a Pro tools HD system with 
Digidesign 192 interface and Digidesign Control 24. Nine Genelec 1030A speakers and one 
Genelec 7070A subwoofer were used for the test. The center and LFE speakers were the same 
for both speaker setups. The other speakers (L, R, LS and RS) were set up times two with 
different alignment, see figure 3. The distance to all speakers in the ITU setup was 130 cm 
(including the center speaker). The distance between the left and right speakers in the Home 
setup was 78 cm (±39 cm from the center speaker). These speakers were in line with the center. 
Left and right surround speakers in the Home setup were placed at ±90° from the center axis and 
115 cm from the listening position. They had the same angle as the LS and RS speakers in the 
ITU setup. This means that they were aimed a little bit in front of the sweet spot. The subwoofer 
was placed 200 cm from the listening position at 70° from the center axis. All speakers were 
hidden under acoustically transparent fabric, see figure 4. The listening environment without 
coverage can be seen in figure 5. 
 
Because of some problems with equipment at the time for the test being done a Motu 896HD 
interface was used to maintain the two last output channels required to be able to switch 
smoothly between the two speaker setups. The center and LFE channels were taken through the 
Motu 896HD interface because the same speakers were used for both setups. The sound pressure 
level for the speakers was calibrated to the recommended level according to ITU-R BS.1116. By 
using the following formula the recommended sound pressure level was calculated to 77,22 
dBA. 
 

Lref = 85 – 10 log n ± 0.25 dBA 
 

where n is the total number of reproduction channels in the system.  
 
2.2 Preparing the test 
The stimuli that were used for the test consisted of two different signals. The first one was the 
soundtrack from an action movie with a lot surround material and panning effects, such as 
airplanes flying around the listener. It also contained full orchestra movie-music. The second 
signal was taken from a concert with pop/rock music and mostly audience and ambience sound 
in the rear speakers. The concert was mostly produces from the audience’s point of view. The 
audience applauding is heard (most in the rear speakers) at some point of the example. The 
pop/rock genre was chosen because most people today can relate to it. The movie example was 
33 seconds long and the music example was 31 seconds. 
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To find out how to place the speakers that do not follow the ITU recommendation a minor 
research was made. Three different setups at people’s homes were observed and then the most 
common “mistakes” were used to create one poor setup for the test. The interesting things to 
look at were the placement of the speakers L, R, LS and RS and the angle of these. It was 
determined that all three setups had their left and right speakers in line with the center speaker. In 
two of the systems the left and right speakers wasn’t angled towards the sweet spot but rather 
facing straight forward. The front speakers were in all cases placed close to the sides of the TV-
screen, which means they became closer to the center than what is recommended. In all the 
examples observed the TV-couch was placed flat to the back-wall of the room. Therefore the 
surround speakers could not be placed behind the listening position but were placed at 90 
degrees out on the sides from the sweet spot. The surround speakers in all three setups were 
angled in different ways. The first had the rear speakers pointing straight forward. The second 
had the rear speakers aimed towards the sweet spot (90°). The third had the rear speakers at the 
same angle as they should have had in a “correct” ITU setup (approximately 120° from the 
center axis) but then moved forward to be placed at ±90° so that they ended up being aimed a bit 
in front of the listening position.  
 
These observations were taken in to consideration to create the “Home” setup. The obvious 
adjustments to do from the ITU setup was to place the left and right speakers at the same line as 
the center and also closer to the center. For the rear speakers there also was about one choice: to 
place the speakers as described in he last example because that is also the combination of the two 
other setups. The distances to the speakers in the Home setup were taken to fit with the ITU 
setup so the both systems should cover the same area. The both systems also had the same 
listening position. Because the speaker placement could be done in almost anyway to fit into a 
living room no larger research has been done in the area for this study. What is used in the 
present study is an example on how it could be setup, based on three different “real world” 
examples.  
 
The method for the listening test was based on the principle of MUSHRA BS.1534 [7] but 
modified to evaluating two different attributes for each stimulus. The stimuli in this case were 
the two different speaker setups. The test was split in two parts with different sound examples. 
Because of the participants being only trained listeners the anchor was excluded from the test to 
limit the test time and avoid confusion for the subjects.  
 
The subjects consisted of 15 sound engineer students at Luleå University of Technology. The 
group of listeners was chosen because they are trained listeners and can therefore detect any 
differences much easier than an “average listener”. Probably it is not that hard to explain what 
attributes are being evaluated to a person that is used to the terms. It is described in the 
recommendations for MUSHRA BS.1534 tests as follow [7]: 
 
 “Although the MUSHRA test method is not intended to be applied to small 
 impairments, it is still recommended that experienced listeners should be used. 
 These listeners should have experience in listening to sound in a critical way. 
 Such listeners will give a more reliable result more quickly than non-experienced 
 listeners. It is also important to note that most non-experienced listeners tend to 
 become more sensitive to the various types of artefacts after frequent exposure.” 
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Figure 3. Plot over listening room with its dimensions and speaker alignment. Speakers “A” 
belong to the ITU setup and speakers “B” belong to the Home setup. 
 
 

 
Figure 4. Listening position with control 
surface and covered speakers. 

Figure 5. The listening room with both 
speaker setups. 

 
2.3 Test procedure 
The procedure for a listening test was that the listener had to read the instructions that were 
written, see appendix A, but was also given oral directives to minimize misunderstandings. The 
instructions given were that they were going to listen to two different sound systems and grade 
two attributes for each system. The two attributes was basic audio quality and listener 
envelopment. They were given one reference and the two systems to evaluate, system A and B. 
One of A and B was a hidden reference, which means it was exactly the same as the known 
reference. It was the subject’s task to find which one was the hidden reference and mark it 
maximum on both the scales. Then the subject should evaluate how much he or she thought the 
other system differed from the reference for each attribute. The scale went from 0-100, see 
appendix B, and because the reference was maximum on the scale they could never grade the 
difference as being better than the reference, even if they thought so.  
The subject listened to either the movie material or the music material first and evaluated the 
both systems for the one sound example before the next example was played. The order of the 
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two signals changed from subject to subject but was arranged in such way that both ways should 
be played an equal number of times. The subject was instructed to listen through the three 
systems right through before starting the evaluation. After that they could switch freely between 
the systems during playback of the sound example. When the subject felt ready he or she 
switched to the second sound example, either movie or music material depending on what the 
first example was. The second sound example was evaluated in the same way as the first one. 
After the both sound examples were done the test leader changed the settings in the software 
settings. The participant then had to do the test once again. The settings were change so that the 
subject never should know which was the A and B system. The order of the two sound examples 
(movie and music) were always the same for one participant, in other words if the movie 
example was played first in test one it will also be first in test two. The repetition was made to 
get a more reliable result from each subject and avoid random answers. The whole test took 
about 15-25 minutes for each subject. 
 
To be able to analyze deviating or strange answers in the listening test an additional 
questionnaire was given the participants after the test, see appendix C. The questionnaire 
consisted of the following questions:  
 

• How often do you listen in 5.1 surround?  
• Answer alternatives: every day, every week, every month, more rarely. 
• Where do you listen in surround? 
• Answer alternatives: control room (or similar), at home, at cinema, other situation 
• Was it easy/hard to hear a difference between the systems, why? 
• Describe with own words what differences you heard between the systems. 
• Which of the systems did you prefer, why?  

 
2.4 Analysis 
The analysis of the collected values has been done using different statistical calculations. 
Analysis has been made for the movie example and music example separately as well as 
combined. From the two test rounds an average value has been calculated for each subject. 
Separate means have been made for the ITU setup and Home setup. The difference between the 
two means has also been calculated for each subject. That is to say: for each subject and sound 
example there has been calculated three values (ITU mean, Home mean and Mean difference). 
The same values have also been calculated for the sound examples combined. For each data 
series has been calculated standard deviation and average. To ensure that the data is statistically 
significant a within subjects Student’s t-test has been made for each of the three data series 
(movie example, music example and movie and music examples combined) of difference 
between the ITU setup and the Home setup, ITU-(minus)Home. [8]. 
 
The mathematical formula for calculating the standard deviation (stdev) is: 

stdev=√Σ(xi-xM)2/(n-1) 
where xi is the every participants mean, xM is the series mean and n is number of values in the 
series. 
 
The mathematical formula for calculating the t-value is: 

t=xM/(stdev/√n) 
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3. Results 
 
3.1 Listening test 
Student’s t-test for the significance of the difference between the means of two correlated 
samples was made to determine weather the results is statistically significant. According to the 
table of critical value the results to be significant by 95% the calculated t-value had to exceed 
2,14. In fact all the t-values for this test exceeds 4,14 that is the value for 99,9% significance. 
Therefore the null-hypothesis (H0) can be rejected. The following box charts show the spread of 
each subjects average for the two test rounds. Figure 6 show the spread of grades for each 
system, attribute and sound example. Figure 7 show the spread of grades for each system and 
attribute but with the sound examples combined. 
 

Figure 6. Box plot over the grading of the different systems for the two sound examples and both 
attributes. The vertical lines show the highest and lowest value and the bottom and top of the box 
show the first and third quartiles. BAQ=Basic Audio Quality and LEV=Listener Envelopment. 
 
 

 Movie 
 Basic Audio Quality Listener Envelopment 
 ITU Home Difference ITU Home Difference 

Average 99,1 79,5 19,6 99,2 80,5 18,7 
Std.dev. 2,5 15,1 16,5 1,6 11,9 12,7 
T-test   4,6   5,7 
Table 2. Mean values for the movie example. Std.dev.=standard deviation, Average=average for 
the series, T-test=t-value for the difference between ITU and Home setup. 
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 Music 
 Basic Audio Quality Listener Envelopment 
 ITU Home Difference ITU Home Difference 
Average 99,8 65,1 34,7 100,0 55,9 44,1 
Std.dev. 0,8 16,3 16,7 0,0 18,1 18,1 
T-test   8,0   9,5 

Table 3. Mean values for the music example. Std.dev.=standard deviation, Average=average for 
the series, T-test=t-value for the difference between ITU and Home setup. 
 
 

 
Figure 7. Box plot over the grading for the different systems and the two attributes but with 
movie and music examples combined. BAQ=Basic Audio Quality and LEV=Listener 
Envelopment. 
 
 
 Basic Audio Quality Listener Envelopment 
 ITU Home Difference ITU Home Difference 
Average 99,5 72,3 27,2 99,6 67,1 32,6 
Std.dev. 1,3 13,1 13,8 0,8 12,9 13,2 
T-test   7,6   9,5 

Table 4 Mean values for the movie and music material combined. Std.dev.=standard deviation, 
Average=average for the series, T-test=t-value for the difference between ITU and Home setup 
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Figure 8. Shows the difference between each listeners grading of the ITU setup and the Home 
setup for the movie example. BAQ=Basic Audio Quality and LEV=Listener Envelopment. 
 

  
Figure 9. Shows the difference between each listeners grading of the ITU setup and the Home 
setup for the music example. BAQ=Basic Audio Quality and LEV=Listener Envelopment. 
 
3.2 Questionnaire 
A summary of the answers from the questionnaire (appendix C) has been made and the most 
common comments about the differences was: 
 

• The ITU setup was more bright and clear. 
• The ITU setup had more depth and felt more enveloping. 
• The phantom sound sources were much better reproduced in the ITU setup. 
• The frontal sound image felt narrower in the Home setup. 
• The Home setup had less high-frequency content. 
• It was easiest to separate the two systems in the music example because of its static sound 

sources. 
• The ITU setup was best. 
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4. Discussion 
 
4.1 Results 
Since the t-test determined that there is a statistically significant difference between the ITU 
speaker setup and the Home speaker setup the null-hypothesis can be rejected. Thereby the 
alternative hypothesis can be verified. It is not a surprise there is a clear difference since the 
speaker placement of the two setups is quite different. By looking at the box plot over the spread 
of the grading for each sound example in figure 6 one can detect a number of patterns. First it is 
clear that there is a difference between the ITU and the Home setup since virtually everyone has 
detected the hidden reference, even if there are a few exceptions. It is also obvious that there is a 
difference in the perceived audio quality between the movie and music examples. One can see in 
the chart and in table 2 and table 3 that the spread of the answers is larger in the music example 
as well as the average is lower for the same. This is true for both basic audio quality and listener 
envelopment. For the music example the number of times the hidden reference was not detected 
correctly is less than for the movie example. As some of the participants described the Home 
setup was easier to detect in the music example because of its statically sound sources. The 
movie example had much panning effects, which made it hard to focus on the directions.  
 
There is another major difference between the two stimuli, which can be seen in figure 6, table 2 
and table 3. The average grade of LEV is higher than BAQ for the movie example but for the 
music example the relationship is the opposite. This may also have to do with the sound sources 
being statically in the music example whilst they are panning in the movie example. There may 
not be a statistical relationship between the two attributes but since BAQ covers every noticeable 
difference it also covers a bit of LEV. Therefore it may be so that the grade of LEV affects the 
BAQ, which can be lowering the grade. In the movie example it may be another factor that is 
lowering the BAQ while LEV is higher. Beyond that it can also be related to the mixing 
technique of the two examples. In the music material the rear speakers is used most for ambience 
and audience sounds. Therefore they are not used to the same extent as in the movie material. 
When the rear speakers then are moved forward (as in the Home setup) they are being less 
audible and combined with the narrower frontal reproduction the effect is that the feeling of 
envelopment is clearly reduced. In the movie example however, the envelopment of the listener 
is still perceived as rather acceptable since the material is mixed in such way there is more 
distinct sound sources in the rear speakers. This means that they don’t “disappear” as soon as 
they are moved forward.  
 
Looking at the charts in figure 8 and figure 9 there is a relationship between the two stacks of 
each subject. Most of the two grades are lying within the same area, which suggests that they are 
correlated with the same perceived difference. Since the test is about speaker placement it is 
relevant that there only should be differences in the spatial and surrounding qualities. Though the 
result can also depend on insecurity about the terms used for describing the sound experience. In 
the instructions there was only mentioned basic audio quality and listener envelopment. If there 
was given some more examples of attributes to listen after for the BAQ evaluation maybe there 
would have been greater difference between the attributes.  
 
In figure 7 and table 4 one can see that the difference between basic audio quality and listener 
envelopment is not that prominent as in the each of the separate sound examples. This, of course, 
comes from that the two examples were spread in one direction each. The movie example had 
lower BAQ whilst the music example had lower LEV. Though there is still a slightly difference, 
that the listener envelopment is most affected by the speaker placement.  
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4.2 Method 
The structure of the method was taken from the MUSHRA BS.1534 recommendation but 
adjusted to adapt this experiment. The result was presumed to fall out rather close to the actual 
result, that there would be a significant difference. Therefore one can assume that the method 
was constructed in an appropriate way.  
 
The listening condition in the test was meant to be in a larger and more damped room to 
eliminate as much of the room influences as possible. That was though not achievable because of 
limitations of equipment available. Since the test was intended to investigate the influence of the 
speaker placement the room acoustics should have as little affect as possible. But as told above it 
was not possible to conduct the test in such environment. It could also have been of interest to do 
the test in a room similar to a typical living room because of the test is meant to be applied to 
such situation, further on. 
 
The test signals was chosen to represent some of the common material that often is found at 
peoples homes. Since the variety of movies and music is very large it is hard to cover all types of 
material. It had been too hard to try. Therefore some material that might be rather common 
genres was chosen but it had probably been possible with a lot of other material too.  
 
4.3 Further work 
In further work it should be of interest to increase the amount of speaker placements and 
investigate different parts of the setup more closely. This study was made in a very small scale 
and to get a more universal applicable result the test have to include a large amount of speaker 
setups and stimuli. Because of different room shapes and furnishing at peoples homes it is almost 
impossible to cover the area properly but by enlarging this study it would be possible to at least 
get a fair picture of how the speaker placement influence the listening experience.  
 
Another approach to the same test could be to conduct a listening test with two separate test 
rounds with some time between the tests. It would then be “normal” people as subjects to 
determine if most people care about the difference that occurred in this study.  
 
The underlying purpose of this study was to find some different areas in which it may be 
possible to either improve the ITU 775 setup, by finding weaknesses, or to find an alternative 
surround reproduction system. It is also of major interest how the tests are set up and how to 
investigate different aspects of the reproduction systems. Since it would have been a very large 
study it wasn’t possible to do within the frames of the present study. Though it opens up for 
further research in the area. 
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Appendix A 
Instruktioner för lyssningstest 
 
Testet görs i två delar och omfattar jämförelse mellan två olika 5.1 surround-system. 
Den ena delen spelas ett musikexempel och i den andra delen spelas ett filmexempel 
(utan bild). 
 
Du ska gradera skillnaden mellan de två systemen och ett system som är referensen. 
Det ena systemet som ska graderas är samma som referensen och ska därför alltid 
graderas max på graderingsskalorna (så kallad dold referens).  
 
Det andra systemet graderas efter hur mycket du upplever att det skiljer sig från 
referensen. De två testsystemen är slumpade mellan alternativ A och B och du får inte i 
förväg veta vilket som ligger var. 
 
Det är två attribut som ska graderas: 

• Basic Audio Quality (Basal kvalité) - vilken som helst och alla upplevda skillnader i 
ljudåtergivningen. 

• Listener Envelopment (Omslutenhet) - graden av omslutenhet: hur väl ljudbilden 
omsluter dig. 

                                                  
 
Gradering sker genom att markera med ett streck var som helst på skalan OBS! Det 
måste inte vara på de utsatta värdena! Markeringen 100 betyder ingen skillnad mot 
referensen och den dolda referensen ska alltid markeras max på båda skalorna. 
 
Du kommer alltid veta vilket som är referensen men inte den dolda referensen. Du får 
höra alla ljud så många gånger du behöver för att göra en bra bedömning.  
 
Muntliga instruktioner om hur utrustningen fungerar ges av testledaren. 
 
När testets båda delar är genomförda kommer processen upprepas en gång. 
 
Efter lyssningstestet följer en kort enkät att fylla i angående lyssningsvanor. 
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Appendix B 
The subject was given two copies of these scales, one for each test round. The numbers 1 and 2 is 
correlated to either the movie example or the music example respectively.  
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Appendix C 
Enkät till lyssningstest 
 

Om lyssnaren 
Ålder: ____ 
Kön: Kvinna ☐ Man ☐ 
 
Hur ofta lyssnar du i 5.1 surround? 
Varje dag ☐     Varje vecka ☐  Varje månad ☐  Mer sällan ☐ 
 
Var lyssnar du i surround? 
Ljudteknisk inrättning ☐ Hemma ☐  På bio ☐  Annat sammanhang ☐ 
 

Om lyssningstestet 
Var det lätt/svårt att höra skillnad mellan systemen, varför? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
Beskriv med egna ord vilka skillnader du uppfattade mellan systemen: 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
Vilket av systemen föredrog du, varför? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 


