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Abstract

In this article we discuss the suitability of various
equipment types used to capture the user’s subjective
perceptual quality evaluation for video streams with
time-variant quality. We present four basic types of
testing equipment (mouse, joystick, throttle and slid-
ing bar). Since method and equipment used for testing
must not influence the test results, we analyzed the re-
quirements for the testing equipment in general and in
particular its usability and design features. Further-
more, we performed and evaluated an assessment of
video quality using all presented tools. The evaluation
allows us to propose the most appropriate testing tool
for time-variant video quality.
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1 INTRODUCTION

Transport of real-time video streams over an error
prone environment results in packet loss. This leads
to various kinds of error artifacts and their possible
spatial and temporal propagation in the video stream
rendered at the user terminal. The character of the ar-
tifacts depends on the used compression method, the
position of the error and the decoder implementation
(i.e. using error concealment). The sensibility of the
user to different types of artifacts can be measured
by means of the mean opinion score (MOS) according
to [1, 2]. These MOS values can be captured contin-
uously while the sequence is being displayed which is
especially suitable for evaluating of time-variant video
quality. However, performing the MOS measurements
is demanding time and human resources. Therefore,
there are many proposals for video quality metrics sup-
posed to correspond to human perception and their
proper design, see for example [3, 4, 6]. In order to find
such metrics, a reliable set of MOS measurements is
of utmost importance. There are several methods how
continuous feedback from the users during the eval-

uation process can be captured. Oral feedback from
users [5] is rather ambiguous and difficult to evaluate.
Therefore, different kinds of electronic equipment are
utilised in praxis [4, 6], usage of which can more or less
influence the test results.
Intention of this article is to analyze the differences
between four basic types of capturing equipment both
theoretically and by means of a survey. Section 2
contains the analysis of the requirements on the test
equipment from the design point of view. In Section 3
the evaluated test equipment is described. In Section 4
the test method for presented types of equipment is
described, while in Section 5 the results are presented
and evaluated. Section 6 contains conclusions.

2 USABILITY OF THE TEST

EQUIPMENT

It is known from literature [7, 8] that humans can
consciously perform one action at a time only. As
a test person has to concentrate on both the video
quality assessment as well as the evaluating process,
it is necessary to ensure that the evaluating process
is as simple as possible and thus does not influence
the video quality survey results. This requirement is
closely connected to the usability and design of the
test equipment. From [8, 9] we collected the follow-
ing common requirements for the usable design and
interpreted them with respect to the test equipment
design:

• Common understanding, knowledge, natural con-
straints and habits should be taken into account
(i.e. the way of using the equipment should be
the same for testing as for the purposes usually
used for).

• The structure of the task to be performed by the
equipment should be as simple and easy as possi-
ble (i.e. equipment handling should not cause any
physical or psychical fatigue).

• The purpose of the equipment’s functional units
should be as visible and understandable as possi-
ble without any need for further explanation (i.e.
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start/stop button position and the way of evalu-
ation should be clearly visible).

• The user should be provided a continuous feed-
back about the equipment state (i.e. instanta-
neous position).

• The mapping of the desired action (i.e. to give
higher grade for better quality) onto the per-
formed equipment manipulation (i.e. moving the
equipment) should be as obvious as possible (i.e.
moving up).

• Design of the equipment should be robust against
human error (i.e. unambiguous buttons).

To evaluate the usability of different test captur-
ing tools according to the above design rules we for-
mulated a questionnaire and performed the video eval-
uation tests as described in the following sections.

3 EQUIPMENT DESCRIPTION

We implemented four types of test equipment (joy-
stick, sliding bar, throttle and a mouse with control
software). Pictures of these tools can be seen in Fig-
ure 1. Each of these tools can be controlled by the
same PC software allowing for starting and stopping
the data capturing, saving or resetting the captured
data and changing the sampling frequency. The soft-
ware also contains a vertical bar showing the instanta-
neous value of the evaluation. However, if the equip-
ment were properly designed, the bar would not be
needed, and the information would be provided by the
test equipment itself. Looking at the bar as well as
looking at the test equipment can distract the test
person’s attention to the video sequence. This is espe-
cially critical for the tests with mobile terminals as it
is not possible to have the feedback bar together with
video on the same screen.

3.1 Mouse

The simplest and also widely used method to capture
the user feedback is using the mouse. In Figure 1 the
snapshot of the software slider moved using the mouse
is shown.
The slider can be either moved by the mouse wheel
or by keeping the left mouse button pressed upon the
slider and moving the mouse up or down. Starting
and stopping of the capturing has to be performed via
the PC software (clicking on the button). There is no
notifcation upon achieving the lower or upper range
value. This tool keeps its position constant if there is
no force to change it.

Figure 1. User interfaces to capture the evaluation:
joystick, sliding bar, throttle, screenshot of a program
controlled by a standard mouse or any of the men-
tioned devices.

3.2 Joystick

More comfortable device than the mouse is a joysick.
It has an extra button to start and stop the capturing
so that the test person does not need to interact with
the PC software unless the captured results have to be
saved. The joystick is in the upright position at the
beginning and falls back to this position if not affected
by any other force. During the evaluation a force is
necessary to keep the joystick in the constant position
other than the center of the range. A joystick can be
used equally by left and right handed people.

3.3 Throttle

It is a tool originally designed for flight simulators.
It contains several buttons, one of them controlling
starting and stopping the data capturing. A test per-
son does not have to use the PC software unless the
data have to be saved. We used a left hand throttle
to allow the test person holding the mobile terminal
displaying the video stream in the right hand. The
throttle keeps the last set position. It is held by the
whole hand; evaluating is performed by moving it up
and down mainly in the horizontal plane.



3.4 Sliding Bar

We also constructed a hardware sliding bar. To con-
nect linear 10cm long potentiometer to the USB port
we used an 8-bit microcontroller PIC16C745 by Mi-
crochip. Our sliding bar contains one button to start
and stop the capturing process. The sliding bar can
be used equally by left and right handed people. It
also keeps the last position. Evaluating is performed
by sliding the potentiometer up and down in the hor-
izontal plane. The force needed for that is minimal -
it can be moved by one finger, the hand resting on the
sliding bar box.

4 EQUIPMENT AND VIDEO

TESTING

We performed the tests with 14 unpaid test subjects.
We chose the group to be homogenous in age and edu-
cation to obtain consistent evaluation. All test persons
were 20-30 years old students of the Vienna University
of Technology. We had two left-handed persons in the
test group. However, from our equipment the only
asymmetrical one was the left hand throttle to allow
people to evaluate with the left hand while keeping
the terminal in their right hand as usual. Each of the
test persons was asked to evaluate the overall quality
of one two-minutes long video sequence using mouse,
joystick, throttle and sliding bar. The video sequence
had QCIF (144×176) resolution and was displayed at
the screen of a UMTS mobile terminal from Sony Er-
icsson (Z1010). The two minutes long video sequence
contained artifacts corresponding to a 10% uniformly
distributed packet loss at the Internet Protocol (IP)
layer. We chose such extreme packet loss to obtain
a lot of impairments that need to be evaluated cor-
respondingly. An H.263 codec was used to compress
the sequence to a 128 kbit/s RTP stream. The same
sequence was shown to all the test persons, who eval-
uated it using all equipment introduced in Section 3.
It contained a soccer game with several scene cuts.
This sequence was chosen as the people are extremely
critical to such content [10].

At the beginning, the test person was informed
how to handle the equipment. We used single stimulus
continuous quality evaluation (SSCQE) as described
in [2]. After each evaluation, the test subjects were
asked to evaluate following equipment features using
a five-grade scale (one being the worst and five being
the best note):

• user friendliness

• simplicity of use

• visibility and clarity of equipment’s functional
units

• feeling for the position within the evaluation scale
(feedback).

We did not specially ask to evaluate the immediacy
of feedback as it was the same for all of the methods.
They were furthermore asked to answer the following
questions by ’yes’ or ’no’ and if needed to comment
the answer:

• Was there any previous knowledge about the
equipment necessary to perform the evaluation?

• Did the usage of the equipment cause any fatigue?

• Did you feel swamped using the equipment?

• Did the equipment mislead to the wrong evalua-
tion due to its construction or the difficulties to
manipulate it?

After testing with all the equipment, the test sub-
jects were asked to choose their favourite for the final
test of video quality.

5 RESULTS AND EVALUATION

5.1 Equipment Test Results

The results for user friendliness, simplicity, position
feedback and visibility of functions can be seen in the
Table 1.

Tool User Simple Position Visible
friendly feedback functions

mouse 2.50 3.21 2.57 4.21
slider 4.21 4.71 4.50 4.57

joystick 3.21 4.00 3.00 4.14
throttle 3.93 4.36 3.93 3.86

Table 1. Average user evaluation for different cap-
turing tools. Scale: 1-bad, 2-poor, 3-fair, 4-good, 5-
excellent.

Not surprisingly, the mouse reached the lowest
value for the user friendliness, simplicity and the po-
sition feedback. According to the comments this was
caused by the lack of feedback. As the mouse wheel
does not have any hard limits, the test person had
to check regularly the state of the slider at the PC
screen which on the other hand misled the attention
from the video displayed on the mobile terminal. The
simplicity was evaluated low because it was necessary
to simultaneously start the video sequence at the mo-
bile terminal and start the capturing by clicking the
button on the PC screen. The Mouse is a frequently
used tool for the evaluation of time-variant video qual-
ity [4]. Its disadvantages are not so apparent if the
video is displayed on the PC screen. Anyhow, the pe-
ripheral visual feedback when watching the video can



also mislead the attention from the artifacts and thus
influence the evaluation results.

More details on what notes the user gave to dif-
ferent test equipment are listed in Figure 2. For the

Figure 2. Histogram of values given to mouse, slider,
joystick and throttle together for user friendliness, sim-
plicity, position feedback and functions visibility.

visibility of the functions, the throttle obtained the
lowest value. This is caused by a rather high number
of buttons in its top part, which some users considered
to be confusing and not self-explaining.

The joystick has lost the users’ preferences mainly
for its property to fall back in the upright position if
there is no other force. This can be clearly seen in
Table 2.

Tool Prev. Fatigue Swamped Wrong
knowl. decis.

mouse 21.43 50.00 7.14 57.14
slider 14.29 0 0 7.14

joystick 14.29 42.86 14.29 71.43
throttle 21.43 14.29 7.14 14.29

Table 2. Percent of people that needed previous knowl-
edge, felt fatigue and swamped, and believed that the
equipment can lead to wrong evaluation for different
equipment types.

Test persons complained to get tired by using the
joystick for a longer time, as they had to concentrate
on holding it in the constant position. Forgetting to
do so led to wrong evaluations. Some people got tired
also when using a mouse, mainly because of the neces-
sity to watch both PC and terminal simultaneously.

Previous knowledge was needed to start evaluating by
mouse and by throttle, the joystick is a well-known
tool, people did not have problems with, while the slid-
ing bar seems to be simple and obvious enough. How-
ever, more than 71% of the test persons consider the
joystick to misleading the evaluation and more than
57% of the people do not trust the mouse. We asked
the people to choose one tool for the final test to see
their real preference. In Figure 3 the ratio of the cho-
sen tools can be seen.

Figure 3. Percent of the people that chose sliding bar,
mouse, joystick or throttle for their final test.

The definite winner was the sliding bar. There
were no problems with the feedback feeling, so that
the test person could fully concentrate on the displayed
video sequence.

5.2 Video Test Results

Different capturing tools can also influence the video
test results. The effect is not identical for each of the
users. In Figure 4 a typical evaluation of one user by
all four capturing tools can be seen.

All curves follow the same gross shape. However
it can be seen, that the difference between the max-
ima and minima (used range) is largest for the sliding
bar and smallest for the mouse. The difference be-
tween the peak value evaluation by two different tools
is more than 50%. The curve obtained by the joystick
contains more narrow peaks, probably caused by the
back falling effect. This in turn could fuzz the effect
of the error propagation on the user perceptual qual-
ity. The curves obtained by the throttle seem to decay
slower than the others. This can be caused by the
fact that the movement performed by the throttle is
of larger scale compared to other tools. The reason
can also be using the left hand that is slower for right
handed people.



Figure 4. Typical evaluation of one user.

6 CONCLUSIONS

According to our tests the sliding bar tool seems to
be the most appropriate for time-variant video qual-
ity testing. This is given by its simple design, obvious
functionality and comfortable size. The test persons
showed clear preferences for the sliding bar tool that in
turn also best corresponds to the design and usability
rules. Investigating the video evaluation, the difference
between the results obtained by different tools is con-
siderable. Therefore, we conclude that constructing an
appropriate capturing device is surely worth while if
a reliable set of measurements needs to be obtained.
When proposing such equipment, it is necessary to fol-
low the design rules for better usability of such device
as video quality evaluation is a task that requires high
concentration. People get easily annoyed by inappro-
priate designs.

The features that contribute at most to the us-
ability of the devices used for video quality testing are
according to our studies: simplicity, learnability and
the feedback. This is caused by the fact, that for the
testing of the video quality it is very important, that
the test person remains steadily concentrated to the
screen with the video sequence, as some of the impair-
ments can occur for a short time only. This requires
the test equipment to provide sufficient feedback on
the position of the capturing device preferably by feel-
ing, without looking on the computer screen contain-
ing the position bar.

To achieve this, the capturing device needs to be
very simple, so that the test person is able to learn the
necessary movements within the short time given by
the trial evaluation runs, that are not taken into ac-
count when evaluating the video quality tests. Thus,
suitable devices for video quality evaluation should
only contain separated start/end button and the mov-

ing part. The moving part should be easy to handle
and should not have any preferred state (like the mid-
dle position for joystick) to avoid wrong evaluation
and fatigue annoying the test persons. Furthermore,
the moving part should be of size corresponding to the
comfortable range of the movement of the human hand
fixed for instance on the table to get the feeling for the
position - feedback. If possible, the device should allow
only the movement in one direction to avoid confusing
position feeling (for instance by moving the mouse or
joystick left or right) and necessity to check the visual
position bar on the screen.
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