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ABSTRACT

In this paper we describe a database containing subjective assess­
ment scores relative to 78 video streams encoded with H.264/AVC
and corrupted by simulating the transmission over error-prone net­
work. The data has been collected from 40 subjects at the premises
of two academic institutions. Our goal is to provide a balanced and
comprehensive database to enable reproducible research results in
the field of video quality assessment. In order to support research
works on Full-Reference, Reduced-Reference and No-Reference
video quality assessment algorithms, both the uncompressed files
and the H.264/AVC bitstreams of each video sequence have been
made publicly available for the research community, together with
the subjective results of the performed evaluations.

Index Terms- Subjective video quality assessment, packet loss
rate, H.264/AVC, error resilience.

1. INTRODUCTION

The use of IP networks for the delivery of multimedia contents is
gaining an increasing popularity as a mean of broadcasting media
files from a content provider to many content consumers. In the
case of video, for instance, packet-switched networks are used to
distribute programs in IPTV applications. Typically, these kinds of
networks provide only best-effort services, i.e. there is no guarantee
that the content will be delivered without errors to the final users. In
some circumstances, the content provider and the user might decide
to stipulate a Service Level Agreement (SLA) that fixes an expected
perceived quality at the end-user terminal: the provider fixes a price
to the customers for assuring the agreed Quality of Service (QoS),
and pays a penalty if the SLA is unfulfilled. For this reason, it is
fundamental in IP networks in particular, and video broadcasting ap­
plications in general, to assess the visual quality of distributed video
contents.

In practice, the received video sequences may be a degraded ver­
sions of the original ones. Besides the distortion introduced by lossy
coding, the user's experience might be affected by channel induced
distortions. In fact, the channel might drop packets, thus introducing
errors that propagate along the decoded video content because of the
predictive nature of conventional video coding schemes [1, 2, 3], or
it might cause jitter delay, due to decoder buffer underflows deter­
mined by network latencies.

*The presented work was developed within VISNET II, a European Net­
work of Excellence (http://www.visnet-noe.org), funded under the European
commission 1ST FP6 programme.

With this contribution, we aim at providing a publicly available
database containing Mean Opinion Scores (MOSs) collected during
subjective tests carried out at the premises of2 academic institutions:
Politecnico di Milano - Italy and Ecole Polytechnique Federale de
Lausanne - Switzerland. Fourty subjects were asked to rate 72 video
sequences corresponding to 6 different video contents at CIF spatial
resolution and different packet loss rates (PLR), ranging from 0.1%
to 10%. The packet loss free sequences were also included in the
test material, thus finally 78 sequences were rated by each subject.
In this paper we address only the effect ofpacket losses and we refer
the reader to the available literature [4][5] for aspects related to the
effect of delay.

We emphasize that the availability of MOSs is fundamental to
enable validation and comparative benchmarking of objective video
quality assessment systems in such a way to support reproducible
research results.

The rest of this paper is organized as follows. Section 2 intro­
duces subjective quality assessment and illustrates the test material,
environmental setup and subjective evaluation process used in our
tests. Section 3 presents the processing over subjective data in or­
der to normalize the collected scores and prune them from outliers.
Section 4 presents the results and the correlation between the col­
lected data in the two institutions and, finally, Section 5 concludes
the paper.

2. SUBJECTIVE VIDEO QUALITY ASSESSMENT

In subjective tests, a group of subjects is asked to watch a set ofvideo
clips and to rate their quality. The scores assigned by the observers
are averaged in order to obtain the Mean Opinion Scores (MOSs). In
order to produce meaningful MOS values, the test material needs to
be carefully selected and the subjective evaluation procedure must
be rigorously defined. In our work, we adapted the specifications
given in [6] and [7].

2.1. Test video sequences

In our subjective evaluation campaign we considered six video se­
quences at CIF spatial resolution (352x288 pixels), namely Fore­
man, Hall, Mobile, Mother, News and Paris. All the original se­
quences are available in raw progressive format at frame rate of
30fps. These sequences have been selected since they are repre­
sentative of different levels of spatial and temporal complexity. The
analysis of the content has been performed by evaluating the Spatial
Information (SI) and Temporal Information (TI) indexes on the lumi­
nance component of each sequence as indicated in [8]. Additionally,
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Sequence name
Table 2. Test sequences

Spatial res. MB/slice I Bitrate [kbps] I PSNR [db] I QPI I QPP I QPB I
Foreman CIF 22 353 34.35 32 32 32
News CIF 22 283 37.27 31 31 31
Mobile & Calendar CIF 22 532 28.29 36 36 36
Mother & Daughter CIF 22 150 37.03 32 32 32
Hall monitor CIF 22 216 36.16 32 32 32
Paris CIF 22 480 33.64 32 32 32

Poor

Bad

3. SUBJECTIVE DATA PROCESSING

stimuli related to the same original content are consecut ive.
Before each test session, written instructions are provided to the

subjects to explain their task. Add itionally, a tra ining session is per­
formed to allow the viewer to familiarize with the assessment pro­
cedure and the software user interface. The contents shown in the
training sess ion are not used in the test sess ion and the data gath­
ered during the training are not included in the final test results. In
part icular, for the training phase we used two ditTerent contents, i.e.
Coastgaurd and Container, and 5 realizations of each , representa­
tives of the score labels dep icted in Figure 3. During the display
of each tra ining sequence, the trainer explains the meaning of each
label , as summarized in the written instructions:

"In this experiment yo u will see short video sequences on the
screen that is in fron t of you . Each time a sequence is shown, you
shouldjudge its quality and choose one po int on the cont inuous qual­
ity scale:"

• Excellent: "the content in the video sequence may appear a bit
blurred but no other artifacts are noticeable (i.e. it is present
only the lossy coding noise)".

• Good : "at least one noticeable artifact is detected in the entire
sequence" .

• Fair: "several noticeable artifacts are detected, spread all over
the sequence" .

• Poor: "many noticeable artifacts and strong artifacts (i.e. art i­
facts which destroy the scene structure or create new patterns)
are detected".

• Bad : "strong artifacts (i.e. artifacts which destroy the scene
structure or create new patterns) are detected in the major part
of the sequence" .

Thus , the schedule of the experiment is the following:

• Subject training phase (approx. 5 min)

• Break to allow time to answer questions from observers

• Test phase (approx. 20 min):

Assessment of 5 dummy sequences

Assessment of 78 sequen ces

Twenty-three subjects and seventeen subjects participated in the
tests at PoliMi and EPFL, respectively. All subjects reported that
they had norm al or corrected to norm al vision. Their age ranged
from 24 to 40 year s old. Some of the subjects were PhD students
workin g in fields related to image and video proce ssing, some were
naive subjects.

The raw subjective scores have been proce ssed in order to obtain
the final Mean Opinion Scores (MOS) shown in Figure s 5-10, ac­
cord ing to the steps described in Figure 4. The results of the two

(b)(a)

Fair

Excellent

2.3. Subjective evaluation procedure

In our subjective evaluat ion we adopt a Single Stimulus (SS) method
in which a processed video sequence is presented alone , without be­
ing paired with its unprocessed ("reference") version. The test pro­
cedure includes a reference version of each video sequence, which in
this case is the packet loss free sequence , as a freestanding stimulus
for rating like any other.

Each sequence is displayed for 10 seconds. At the end of each
test presentat ion, follows a 3-5 seconds voting time, when the subject
rates the quality of the stimulus using the 5 point ITU continuous
scale in the range [0 - 5], shown in Figure 3. Note that the numerical
values attached to the scale were used only for data analysis and were
not shown to the subjects.

Fig. 2. EPFL (a) and PoliMI (b) test spaces.

Fig. 3. Five point cont inuous quality scale [8].

Each subjective experiment includes the same number of 83
video sequences: 6 x 12 test sequences, i.e. realizations corre­
sponding to 6 different contents and 6 different PLRs ; 6 reference
sequences, i.e. packet loss free video sequences; 5 stabilizing se­
quences , i.e, dumm y presentations, shown at the beginning of the
experiment to stabili ze observers ' opinion. The dummy presenta­
tions consist in 5 realizations, corresponding to 5 different qualit y
levels, selected from the Mobile , Foreman, Mother, News and Hall
video sequences. The results for these items are not registered by
the evaluation software but the subject is not told about this.

The presentation order for each subject is randomized according
to a random number generator, discarding those permutations where

Good
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