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Abstract
This study aims to understand the influence of the environ-

ment over the perception of Audiovisual quality on IPTV services.
Thus, the test participants were distributed between 2 groups.
One group performed the test in a living room lab. This labora-
tory has the typical characteristics of a regular living room. The
second group performed the test in a room which characteristics
were based on the ITU Recommendation ITU-R Rec. BT. 500.
To ensure the reciprocity of the conditions between both rooms,
extreme care of environmental conditions were taken. Hence, fac-
tors such as ambient light, ambient noise, temperature, and rela-
tion between TV size and viewing distance were replicated in both
rooms. Preliminary results reveals discrepancies between subjec-
tive quality evaluations performed in both rooms.

Introduction
Laboratory based conditions and objective tests have

been until now, the most efficient approach to achieve reliable
results. Unfortunately, this type of set-ups rarely replicate the
real conditions in which the evaluated activity takes place. A
clear example of those limitations can be seen in the results
obtained in traditional laboratory quality test. Standardized
quality test results in terms of MOS (Mean Opinion Score), in
addition collected in a Lab environment, cannot readily be used
to evaluate how users actually appreciate multimedia services
under real-life conditions. The main concern is that every user
has a different perception created by several influential factors
such as own previous experience or cultural background. Hence,
lab oriented subjective quality assessment, provide little or no
information about perceived value of a service may have for the
user while using in real conditions (e.g. home).
Thus, to ensure the proper development of a user model, it is
imperative to understand the effects of the environment on user
perception. Therefore,the development of test targeting specific
factors of a user case should be the next step on the development
of more reliable user model test.
Laboratory conditions are a good basis for understanding the
relation between technology and user-perceived quality, but it
is unclear if the results can be extrapolated to a realistic usage.
Therefore, it is necessary to identify any significant user factors
which can lead to a possible differentiation when evaluating
quality and acceptability. The intention is to implement subjec-
tive assessment methodologies that take into account extrinsic
influencing factor.

The paper is structured as follow: Section one illustrate
the limitations encountered in the traditional testing paradigm
and how researchers nowadays develop different approach

towards an ecologically valid test scenario; Section two describe
the entire project set-up, aim of the study and experimental
conditions evaluated; Section three describes the final test
set-up, and test subject selection. Section four presents ob-
tained results; and in section 4 we provide a conclusion and
present our future approach towards and ecologically valid model.

Previous Work
Laboratory conditions are good basis for understanding

the relation between technology an user-perceived quality, but
it is unclear if the results can be extrapolated to a realistic
scenario. Unfortunately, the possibilities in which people enjoy
of audiovisual content are every day more diverse and complex.
This phenomenon can be observed in the context of adoption
of mobile telephony. As a result of the constant evolution and
improvement of mobile network. the consumption of mobile
audiovisual content has been able to reach the levels in which
it can compete with traditional fixed services such Television.
These complex scenarios presents a new an bigger challenges
for researcher who strive to develop close to realistic Quality
of experiences model. On these days, context of usage which
were previously considered irrelevant such as the environment
can cause a significant influence in the final perception of quality
of users. A clear example of this have been seen in a test
performed by Jumisko-Pyykoö, and Hannuksela in [1]. Their
test revealed that similar technical parameters can be perceived
and evaluated differently depending of where is the measurement
performed. The obtained results demonstrated the effect of
extrinsic influencing factors not previously taken into account.
When talking about extrinsic influencing factors, we are referring
to all those properties or characteristics which are originated in
the environment that surrounds the service user. Hence, it means
that such factor could influence in the final intention of the user
of adopting or dropping a service. unfortunately,). These factors
are particularly difficult to analyse in real conditions, due to their
singularity, which is dependent on the context.

The most effective approach to mitigate the effect of
extrinsic influencing factors is to develop standardized tests.
Good guidelines can be followed from standardized procedures
such as the presented in ITU-T P910 [2] and BT.500-11 [3].
Regrettably, the gain of reliability and repeatability is traded of
with its ability of resembling an ecologically valid scenario.
Even factors such as the length duration of a video sequence
need to be scarified in order to gain reliability. In a typical
standardized audiovisual test, an audiovisual sequence has a
duration of between 10 and 15 seconds. Not only it is understood
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that content of such duration cannot be compared with the
experience of watching a complete movie or a tv series, but even
when compared with sequences which are slightly longer it can
be seen a difference in evaluation of a service. An example of
this phenomenon is seen in the work of FrÖhlich et al [4]. Their
study demonstrate that even a difference between sequences
below 3 minutes, there can be a significant difference on quality
rating. The study concluded with the premise that shorter videos
are evaluated more critically than longer sequences.

Fortunately, in last years, researchers have been taken
a more holistic approach on the development of more close
to realistic scenarios. Prominent examples this new adopted
paradigm can be seen in the study of mobile communication.
Examples of this can be studied in [5] and [6]. These studies
encounter the challenges of performing quality tests in scenarios
systematically controlled. Their obtained results reported how
acceptability is affected, not only by the technical parameters,
but by the environment. Specifically speaking of Schatz et al.
study [5]. Their results revealed that test participants were more
critical in the evaluation process of the usage of web services in
the laboratory than in an ecologically valid environment.
In the area of audiovisual quality, more prominent studies can
be found. One of the most significant studies to the date is
the one presented by Staelens et al. [7]. In their study, they
attempted to perform a test simulating a entire home experience.
Despite of the difficulties encountered in the complexity of the
test set-up. The studies revealed the significant influence that
the home environment can have over user quality of experience
while watching a movie in the comfortability of their home places.

For our study, we developed a systematic approach in
which we strive to analyse the effect of technical quality levels
on a close to realistic scenario. The present study is the first
project of a series of 4 projects towards a better understanding of
acceptability and Quality of experience in IPTV services.

Audiovisual Quality Assessment Project
This section describes a series of audiovisual Subjective

quality test designed for the purpose of understanding the possible
influence from the visual appeal of the environment on perceived
quality. to this end, we designed a series of test based on the sin-
gle stimuli audio visual quality test performed according the cf.
ITU-T Rec. P.910 [2] and P.800 [8].
The visual appeal differences between rooms can be seen in 2 and
1. 2resembles an standard ITU-T based laboratory room, and 1
a typical living room environment. However, both rooms were
build taking into account the standardized requirements for room
testing based on ITU-T standards. The project was divided into
two phases. The first phase, or exploratory phase, consisted of
two independent groups of test participants who performed sepa-
rated audiovisual quality tests on different environment with sim-
ilar controlled environmental conditions, but with different visual
appeal characteristics. The second phase, or repeated-measures
phase, consist on a repetition of the first phase. The difference
between phases resides in the fact that test some participants from
the first phase were invited to perform the test in the second envi-
ronment.

Figure 1. Living Room test environment

Figure 2. Laboratory test environment

In the table 1 are listed all the condition are all the condition
which were controlled during the project.

Rooms Controlled Conditions (Ranges)
Ambient Light 200 Lux at the viewing spot
Ambient Noise 60 5 dB on Quiet Scenes 73 5 dB on Loud Scenes
Room Temperature 22C
Viewing distance 2.5 Times the size of the television

Table1 :Controlled environmental parameters

Audiovisual Material
The audiovisual material used in this test consist of 70 se-

quences of 15 seconds. 15 of the sequences belongs to the dataset
used in the development and validation of the standardized model
ITU-T Rec. P.1201 [8] and P.1202 [9]. The other 35 sources were
selected under the criteria of bein highly engagin content. The
selection of the highly engaging content was made using a search
script which evaluates the most popular movie scenes in the area
of Germany in 2012.
All sequences were process in FULL HD and with 3 different
quality levels. In table 2 are described the details of the technical
parameters from the original sources. the different levels of
quality were defined based on the percentage of packet loss
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(0%,0.625% and 1.25% packet loss). the errors were inserted
directly into the stream files using a 4-state Markov model [4].
The impairment style used was slicing. At the end, 210 sequences
with different quality levels were generated for this project. As a
result of the large quantity of sequences used in the project, the
total list was randomized, divided and presented in two session
by an intermediate break of 5 to 10 minutes.

Technical Parameters
Video
Bandwidth 15 Mbits/s
Resolution 1920 x1080p
Codec H.264/AVC
Frame Rate 24 fps
Audio
Bandwidth 320 kbits/s
Channels 2
Codec AAC
Sampling frequency 44100Hz

Table2 : Sources Processing Param-
eters

Evaluation Methods
In this Project, emotional state information was collected

using a single dimensional seven point pictorial scale. The
evaluation was repeated during the three phases: at the briefing,
after the intermediate break, and at the end of the test. The goal
of such evaluative schema aims to detect possible changes in the
emotional state which could influence the evaluation criteria of
test participants.
The audiovisual quality evaluation was performed in terms
Absolute Category Rating (ACR) scheme on a 5-point scale, cf.
ITU-T Recs. P.910 and P.800. During the briefing phase, the
test participants received precise instructions on the usage of
the evaluating system. Furthermore, a series of sequences with
different quality levels were used in the training phase to indicate
what kind of audiovisual impairments the test participant should
expect. Additional to the quality evaluation, test participants were
asked to provide ratings of acceptability on a binary yes/no scale.
The test participants were encouraged to evaluate acceptability
based on the hypothetical questio: ” would you use a service
under the current condition or not?”
Additionally, socio-demographic and television consumption
habits information was collected using surveys during the briefing
and post-test phases.

Project Development
AS previously mentioned, the project was divided into two

phases, the exploratory phase and the repeated-measures phase.
The first phase aims to identify any possible differences in the
rating behaviour between the different environment and quality
levels for two distinct groups. In the second phase, the study
focused on a deeper understanding of test participants rating
behaviour across the different environments. To this end, a sub
group of participants from the first phase were invited to perform
once more the test this time in a different environment in which

they performed the test during the exploratory phase. Prior
starting the repeated-measured phases, we established a pause
of 2 week after the completion of the exploratory phase. With
the pause we attempt to reduce any possible bias triggered by
performing the same test in for a second time in a short period of
time.

In both phases, the test set-up remained unchanged, and con-
sisted of the following six phases:

1. Briefing: a visual acuity test, a socio-demographic and an
initial emotional state information were evaluated using sur-
veys

2. Training: Test participant were instructed on the usage of
the rating system and evaluative criteria. Also they per-
formed a mocking test with several sources showing the va-
riety of quality conditions

3. First audiovisual test: Test participants evaluated half of the
randomly presented sequences were evaluated (105 sources)

4. Intermission: during the pause an emotional state survey
was answered by the test participant

5. Second audiovisual test : The second half of the randomly
selected sequences were evaluated (105 sources)

6. Post-test: Here, a third emotional state and TV consumption
behavior surveys were evaluated by the test subjects

The programmed test duration was of approximately 1 hour 45
minutes.

Project Results
This section presents the results obtained during both phases

of the project. Firstly, the results from the socio-demographic
and audiovisual content consumption surveys performed by test
participant are described. Later, results from emotional state
survey in term of mood evaluated on different time lapses of the
test will presented. Finally, the findings from both phases of the
project are exposed and discussed.

Socio-Demographic Results
In the entire project, 48 test participants took part. 22 were

men, and 26 women. The average age of the participants was
31.9 years old being the youngest participant 18 years old, and
the oldest participant 51 years old with an standard deviation of
9.03 years. The average consumption of audiovisual content per
service is described in the table 3.

Values Represented in Minutes
TV Online-Media Live-TV Video On demand

137,54 50,18 23,090 64,63
Table3: Participants Average Multimedia Consumption in Minutes

Emotional state results
A mayor concern in the development of the test was a

possible negative effect in quality evaluation caused by the
duration of the test. As a control measure, we performed an
exploratory comparison between mean ratings across the different
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time periods. The results illustrated in figure 3 presents mean
ratings for each time period on each test environment. At first
glance, figure 3 shows that tests participants who took part the
living room test have slightly higher mood that those who took
part in the test in the laboratory, as well as, their rating behavior
is similar in both cases. This insights reveals that the test duration
have a slight effect on users mood. However, the differences
between evaluations on all different periods of times and the
environment is minor and can be consider negligible.

Figure 3. Mood evaluation per group

Exploratory Phase
During the exploratory phase, 48 test participants were

evaluated. Unfortunately, data from 2 test participants had to be
excluded due technical problems. In this phase, test participants
were divided in 2 groups and each group performed the test in
one of the environments. An exploratory analysis revealed that
rating behaviour was slightly similar across conditions for both
groups . Based on this observation, an ANOVA was performed
to assess possible differences in perceived audiovisual quality
influenced by the environment between the to groups. Ours
findings presented in table 4 reveals that there is significant effect
of the room on quality behavior when the sequences has no
impairments. However, in cases where the sequences presents
impairments, the effect of the room seems not significant.
The relation between acceptability and Quality rating was
evaluated through a point-biserial correlation. The results pre-
sented in figure 5 revealed and a significant correlation between
acceptability and Perceived audio visual quality in all cases.

Packet loss Percentage F p
0,000% (1,7488)= 126,768 ,000
0,625% (1,7488)= 23,98 ,117
1,250% (1,7488)=12,53 ,411

Table 4: ** values significant at p <.001

Figure 4. Audiovisual Quality Assessment from the Exploratory Phase

Correlation Acceptance-Audio Visual Quality
95% BcA Cl

N r Lower Upper
Laboratory
0,000% 490 .415** .316 .498
0,625% 490 .641** ,591 .692
1,250% 490 .640** .581 .696
Living Room
0,000% 490 .433** .339 .519
0,625% 490 .602** .554 .649
1,250% 490 .562** .498 .621

Table5: ** values significant at p <.001

Paired Comparison test
In this phase we had the participation of 24 tests participants

from the exploratory phase. This time 11 men, and 13 women
participated. By repeating the test with the same participants, we
strive to understand wether the test subjects evaluative behaviour
remains constant when the visual appeal of the environment
is manipulated. To analyse the data, we performed a repeated
measure audiovisual quality test having the environment as
the independent variable with two levels(laboratory and living
room). Before performing the analysis, we split the data-set
per quality condition. This approach allows us to have a better
understanding of the effect of the environment, which could,
otherwise, would be difficult to interpret on a three by two
repeated measure ANOVA. Also, we support such approach
based on the differences on rating behaviour by quality level
observed during the exploratory phase.
Thus, the assumption of specificity is not taken into account for
this test because there are only 2 repeated-measures conditions.
The results of the study indicated a significant environment
effect in cases were there is no visual impairment present on
the sequences. However, in cases were visual impairments
are present, test participants tended to reveal a constant rating
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behaviour independently of the environment. The results are
presented in detail in . Follow up comparisons indicated that
the pair wise difference was significant (p <.001). Thus the
illustrated results in 5 illustrate that quality is perceived better
in the living room when no errors are present, but in presence
of impairments, the evaluative criteria from test participants
becomes constant.

Packet loss Percentage F p
0,000% (1,1679)= 7,979 ,005
0,625% (1,1679)= ,700 ,403
1,250% (1,1679)= 1,256 ,263

Table : ** values significant at p <.005

Figure 5. Repeated measured estimated marginal means

The last analysis of our study explores the relation between
acceptance and perceived quality. To this end, we conducted a
point-biserial correlation as performed in the exploratory phase.
The results are presented in 7, revealing a significant correlation
in all cases.

Correlation Acceptance-Audio Visual Quality
95% BcA Cl

N r Lower Upper
Laboratory
0,000% 490 ,518** ,472 ,559
0,625% 490 ,723** ,703 ,743
1,250% 490 ,703** ,678 ,726
Living Room
0,000% 1680 ,521** ,469 ,566
0,625% 1680 ,718** ,699 ,738
1,250% 1680 ,680** ,653 ,704

Table 7: ** values significant at p <.001

Conclusion and further work
This paper present two different approach towards a better

understanding of the influence of the environment visual appeal
on evaluative behaviour of audiovisual content. The results
specially remark that in cases when the conditions of the service
are optional, the environment presents a strong influencing factor
on the audiovisual experience. However, changes in the quality
level can greatly impact the user leaving aside the influence of
the environment. In addition, we want to highlight that this test
resembles a typical audiovisual quality test in which sequences
have a duration of 15 seconds. As a consequence of the short
duration of the sequences, the evaluative process could be
consider more critical than in longer sequences as seen in [10].
We considered that the information provided in this work
represents a relevant move towards the development of more
ecologically valid test setups. Thus, or next steps will be to
address the influence of environment over evaluative behavior
using longer and more engaging sequences. More precisely,
during our next project, we expect to extend the already used
content duration to an adequate length in which the level of
engagement could be measured based on the content of the
evaluated sources.
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