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ABSTRACT
The evaluation and benchmarking of QoE can be done only if
database of proper multimedia content annotated with subjective
ratings is available. One of the goals within the interests of the
COST Action IC1003 QUALINET and its Working Group 4
(Databases and Validation) is to create such databases and take the
steps to make these databases accessible to all researchers. This
paper presents an overview of this effort focusing on survey and
description of currently available databases and on explanation
how these databases can be used for QoE evaluations and
benchmarking.
Index Terms— QoE, QUALINET, evaluation, databases,
benchmarking

1. INTRODUCTION
A key for current and future developments in QoE resides in a rich
and internationally recognized database of multimedia content of
different sorts. This database should be available to the scientific
community at large. Thus, one of the main interests of the COST
Action IC1003 QUALINET (http://www.qualinet.eu) and its
Working Group 4 (WG4) entitled Databases and Validation is to
create such databases and take the necessary steps so as to make
them accessible to all researchers.
As the base of future efforts the WG4 decided to list and
summarize basic description of available multimedia databases
based on literature search and on the feedback from the
QUALINET members. As the number of databases in the list
rapidly increases (at the time of writing this paper in March 2013,
more than 110 multimedia databases from which about 55 are
owned by QUALINET partners) the handling of the necessary
updates starts to be inefficient. Based on these findings WG4
started to implement “QUALINET Multimedia Databases Online”
platform. This Web site will be used as QUALINET’s main
resource for sharing of the datasets among QUALINET members
and the scientific community. Currently, there is no other resource
of multimedia databases publicly available and similar to the
proposed one. The QUALINET platform is intended to provide
much broader functionality that other known similar solutions such
as Consumer Video Digital Library (http://www.cdvl.org). The
main difference lies in the fact that the “QUALINET Databases”
will not contain only the multimedia content but also the
subjective data such as MOS or eye-tracking data and detailed
description of the datasets including scientific references.
The basic functionality of the “QUALINET Databases” is
based on the idea that registered users (QUALINET members and
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approved users from the scientific community) will have access
through an easy-to-use Web portal providing a list of multimedia
databases and based on their user rights they will be allowed to
browse information about the particular database and eventually
download the actual multimedia content. Selected users and,
specifically, database owners will have rights to upload or edit
their items in the list of databases.
In the following paragraphs we present an overview of the
actual multimedia content available in the “QUALINET
Databases” focusing especially on the content created by the
QUALINET partners.

2. OVERVIEW OF THE QUALINET MULTIMEDIA
DATABASE
The actual “QUALINET Databases” document provides a list and
summarizes basic description of available multimedia databases
based on literature search and on the feedback from the
QUALINET members. The listed datasets focus mainly on the
publicly available audiovisual media content – some annotated
with subjective ratings – and on some databases with special
content.
One of the main resources used to create initial version of this
overview was the Web site by Stefan Winkler [1]. Other databases
were reported by the QUALINET members or found in the
respective references. At the time of writing this paper, there are
about 90 datasets listed in the “QUALINET Databases”, from
which about half was created and is owned by QUALINET
partners.
The described databases can be divided into three main categories: (1) Annotated Multimedia Quality Databases, (2) Eyetracking
Databases, and (3) Other Databases. The databases with the direct
utilization in QoE testing and benchmarking are mainly from (1)
Annotated Multimedia Quality Databases. The further classification of the datasets is based on the actual content type: (1.1)
Annotated Image Quality Databases and (1.2) Annotated Video
Quality Databases. These databases of images or videos are annotated with the results from subjective tests. There is also special
multimedia content available such as 3D images and videos or
results from visual attention experiments. Only a very limited
number of datasets is currently available in the audiovisual
category. Very quickly growing content is in the category of (2)
Eyetracking Databases. The “QUALINET Databases” contains
about 22 datasets with subjective data on visual attention from
which about 9 are owned by the QUALINET partners.
In the following we present a brief overview of the
“QUALINET Databases” content. This overview is focused on the
databases provided by the QUALINET partners.

2.1. Annotated multimedia quality databases
Currently (March 2013) the “QUALINET Databases” lists about
70 annotated multimedia datasets, from which about 50 are owned
by the QUALINET partners. About 22 datasets are focused on
images, of which 15 are owned by the QUALINET partners.
About 28 datasets are focused on videos or audiovisual content, of
which 26 are owned by the QUALINET partner.

2.1.1. Annotated image quality databases
A significant number of datasets available within the “QUALINET
Databases” was created by the Institut de Recherche en
Communications at Cybernétique de Nantes/Images et Video
Communications (IRCCyN/IVC). The IRCCyN/IVC Image Quality
Database includes JPEG, JPEG2000, and Locally Adaptive
Resolution (LAR) coding and blurred images with very different
types of distortion. Subjective evaluations were made using a
Double Stimulus Impairment Scale (DSIS) method with five
categories, 15 observers, and 10 original images were used [2].
The Media Information and Communication Technology
Laboratory (MICT) at the University of Toyama offer their MICT
Image Quality Database where the images are distorted with JPEG
and JPEG2000 codecs. The IRCCyN/IVC Scores on Toyama
(MICT) Database complements the MICT database with different
protocol, different type of display device and different populations.
The results of the two databases can be used to consider the
display technology and the population in a quality model. There
are 14 reference images and the degradations are JPEG and
JPEG2000 coding [3][4].
The IRCCyN/IVC DIBR Images Database contains 96 still
images and their associated subjective scores. Three different
multi-view plus depth (MVD) sequences are considered in this
database. Seven Depth Image Based Rendering (DIBR) algorithms
processed the three sequences to generate, for each sequence, four
new viewpoints [5].
The IRCCyN/IVC 3D images dataset contains 96 stereoscopic
images and their associated subjective scores. This dataset is composed of the six reference images (undistorted) and 15 distorted
version of each sources generated from three different encodings
(JPEG, JPEG2000, blurring) symmetrically to the stereopair
images [6]. The result of this database could be used to design new
metrics for 3D quality assessment.
The Wireless Imaging Quality (WIQ) Database is available
from the Radio Communication Group at the Blekinge Institute of
Technology. In this case 40 images were evaluated by 30 nonexpert viewers. The database focuses on gray-scale JPEG compressed images and distortions caused by a simulated wireless
channel. Seven reference images and 80 distorted (test) images
were used in the subjective experiments, and subjective scores for
all 80 images are obtained from the two subjective experiments
[7].
The subjective data on perceived ringing were collected for the
TU Delft Perceived Ringing Dataset with the aim to better
understand where human beings perceive ringing artifacts in
compressed images and to develop a no-reference (NR) metric to
predict perceived ringing annoyance in these compressed images
[8][9].
The MMSPG JPEG XR Image Compression Database compares new JPEG XR technology to existing JPEG and JPEG 2000
algorithms, considering compression of high resolution pictures,
by mean of a campaign of subjective quality assessment tests

which followed the general guidelines provided by the AIC JPEG
XR ad-hoc group. A detailed procedure for the statistical analysis
of subjective data is also proposed [10].
The MMSPG 3D Image Quality Assessment Database contains
stereoscopic images with a resolution of 1920x1080 pixels. Various indoor and outdoor scenes with a large variety of colors,
textures, and depth structures have been captured [11].
The LIRIS/EPFL 3D Model General-Purpose database contains the 3D models of the corpus, the subjective opinion scores
given by the observers and the values from several objective
metrics. 88 models between 40K and 50K vertices were generated
from 4 reference objects. Subjective evaluations were made at
normal viewing distance, using a Single Stimulus Impairment
Scale (SSIS) method with 12 observers [12][14].
The LIRIS 3D Model Masking database contains 26 models
between 9K and 40K vertices generated from four reference
objects. The only distortion is noise addition applied with three
strengths, either on smooth or rough regions. Subjective
evaluations were made at normal viewing distance, using a
Multiple Stimulus Impairment Scale (MSIS) method with 11
observers [13][14].
There are other interesting annotated image databases created
by the teams outside QUALINET and these are also listed in
“QUALINET Databases”. These datasets are worth to mention for
completeness. A typical example of image quality database is the
LIVE Image Quality Assessment Database available from the
Laboratory for Image & Video Engineering (LIVE) from the
University of Texas at Austin, which has been used in many
studies and it is popular among researchers. This LIVE IQAD
database contains still images annotated with MOS ratings
[15][16]. A color image database for evaluation of image quality
metrics is available from the Tampere University of Technology.
The Tampere Image Database (TID2008) contains a large amount
of test images distorted with various techniques [17][18]. The
Image Coding and Analysis Lab at the Oklahoma State University
offer Categorical Image Quality (CSIQ) Database [19]. The A57
Image Database is of limited statistical due to the limited number
of images and limited number of human subjects [20]. The MultiSensor Images from the Collections of Manchester University
contains the data from a series of subjective image fusion evaluation trials performed as a part of an image fusion research activity
[21].

2.1.2. Annotated video quality databases
There are various annotated video quality databases available.
Significant number of video datasets included in the “QUALINET
Databases” was created at IRCCyN/IVC. The IRCCyN/IVC 1080i
Database contains several reference HD videos (no processing or
degradation) and seven different videos encoded with Advanced
Video Coding (AVC). There is one spreadsheet that contains the
individual score and the MOS for each video for the SAMVIQ and
ACR methodologies. A pretest with experts was done to find seven
bit-rates to have seven different subjective scores [22].
The IRCCyN/IVC SD RoI Database contains the videos and
associated subjective scores. The videos are provided with various
contents encoded using AVC with or without error transmission
simulations [23].
The IRCCyN/IVC Eyetracker SD 2009_12 Database contains
eyetracker data and the associated videos. The videos are provided
with various contents for the reference (without processing or deg-

radation) and four error transmission simulations. The AVCdistorted videos are also provided [24].
The IRCCyN/IVC SVC4QoE Replace Slice Video Database has
for each of the nine contents the reference (without processing or
degradation) and 14 different Hypothetical Reference Circuits
(HRCs). The HRCs are AVC and Scalable Video Coding (SVC)
with simulated transmission errors. Several error concealments
were tested using the SVC capability. There is one spreadsheet
with the individual score and the MOS for each video for the
results of subjective test using Absolute Category Rating (ACR)
methodology [25].
The IRCCyN/IVC SVC4QoE QP0 QP1 Video Database contains for each of the 11 contents the reference (without processing
or degradation) and 29 different HRCs. The HRCs are AVC and
SVC. Several quantization parameter (QP) repartitions are tested
between the base layer of the SVC stream and the enhancement
layer [26].
The IRCCyN/IVC SVC4QoE Temporal Switch Video Database
is built similarly as the datasets described above. This database has
for the 11 contents the reference (without processing or
degradation) and 36 different HRCs. The HRCs are AVC and
SVC. Several switching conditions were created between the base
layer and the enhancement layer [27].
The IRCCyN/IVC H264 AVC vs SVC VGA Video Database
contains 56 (28 QVGA and 28 VGA) video sequences and the
associated subjective results. Four different video source contents
were used in QVGA and the same four contents in VGA with the
reference (without degradation) and six different degradations,
each format subjectively evaluated. The HRCs are based on AVC
and SVC without transmission errors. For each sequence, a SVC
bitstream with four layers was created, two in QVGA and two
VGA. Some AVC bitstreams were generated to compare each
layer of the SVC with AVC at the same bitrate and at the same
Peak Signal-to-Noise Ratio (PSNR) [28].
The IRCCyN/IVC H264 HD vs Upscaling and Interlacing
Video database contains 87 video sequences and the associated
subjective results. Three different video source contents were used
and for each sequence the reference (without degradation) and 28
different HRCs were subjectively evaluated. The HRCs are based
on AVC in six different formats without transmission errors [29].
The other one of the QUALINET partners very active in
creation of annotated multimedia datasets is Multimedia Signal
Processing Group (MMSPG) at EPFL. The EPFL-PoliMI Video
Quality Assessment Database contains 156 video streams encoded
with H.264/AVC and corrupted by simulating the packet loss due
to transmission errors over the network. The material includes one
set of 78 video sequences at CIF spatial resolution and another set
of 78 sequences at 4CIF spatial resolution. In total, 40 naive
subjects took part in the subjective tests [30][31].
The MMSPG 3D Video Quality Assessment Database contains
3D video quality test material (1920x1080) where the test conditions represent different camera distances. The subjective test
campaign was conducted using polarized stereoscopic display [32].
The MMSPG Scalable Video Database focuses on two scalable
video codecs, i.e., SVC and a wavelet-based codec, 3 HD content
videos, bit-rates ranging between 300 kbps and 4 Mbps, three
spatial resolutions: 320x180, 640x360, and 1280x720, four
temporal resolutions: 6.25 fps, 12.5 fps, 25 fps, 50 fps [33].
The IT-IST Lisbon H.264/MPEG-2 Video Quality Database
contains original sequences, as well as coded ones using MPEG-2
and AVC, and corresponding MOS values [34].

The LaBRI H.264 with Network Impairment Database is a
result of joint effort of Laboratoire Bordelais de Recherche en
Informatique LaBRI (University of Bordeaux) and Communication
Systems Engineering Dept. (Ben Gurion University of the Negev
(BGU)). In particular, 20 different video sequences of 10 seconds
were selected to compose a representative sample of broadcasted
HDTV programs. Video sequences were encoded using AVC with
a bit-rate of 6000kb/s. Two models of transmission impairments
were applied to each video sequences [35].
The Video Quality Database for Video over UMTS was created
at the University of Plymouth. It consists of 90 test conditions for
video over UMTS networks [36].
Besides the above described annotated datasets on video
quality produced by the QUALINET partners there are other
widely used datasets worth to mention. The oldest public database
on video quality is VQEG FR-TV Phase I Database. In this case
the test conditions are focused on MPEG-2 compression typical
distortions [37]. The video sequences from the VQEG HDTV
Database are available in the Consumer Digital Video Library
(http://www.cdvl.org). There are two annotated databases available
from the Video Lab at the Polytechnic Institute of the New York
University. The Poly@NYU Video Quality Database is focused on
evaluation of scalable video coding with frame rate and quantization artifacts [38]. The Poly@NYU Video Quality Database Packet
Loss Database consists of two parts: one is for quality evaluation
of individual loss-impaired frames, and the other is for quality
evaluation of entire loss-impaired segments (due to error
propagation) [39]. The LIVE Video Quality Database (LIVE VQD)
includes MPEG-2 and AVC compression and simulated
transmission of AVC bitstreams through IP wired and wireless networks with errors. A set of 150 distorted videos were created from
10 reference videos (15 distorted videos per reference) using four
different distortion types and the database was assessed by 38
human subjects [40][41].

2.1.3. Annotated audiovisual quality databases
As it can be seen from the sections above, many annotated databases of images and videos are available in the “QUALINET
Databases”. However there is only one subjective audiovisual
quality database available. The Audiovisual Database for Video
Calls over Wireless Networks created at the University of
Plymouth consists of 60 test conditions for video call over wireless
networks. Subjective tests were performed according to ITU-T
recommendations for audiovisual, video and audio, respectively.
Absolute Category Rating (ACR) was used in experiments using a
discrete 9-level quality scale for low-bitrate evaluations [42].

2.2. Eyetracking Databases
Analysis of visual attention in current multimedia systems is of
high importance. There are various image and video databases
available in the “QUALINET Databases” accompanied with
subjective data obtained from eyetracking devices.
Similarly as for the subjective campaigns in the case of videos
and images also for the eyetracking experiments there are various
datasets available from IRCCyN/IVC. The IRCCyN/IVC
Eyetracker 2006 05 database contains eyetracker data and the
associated images. There is no degradation on these images. It is a
free task experiment. The dataset contains eyetracking data for 27
images [43].

The IRCCyN/IVC Eyetracker data for the Berkeley
segmentation dataset contains eyetracking data from 25 observers
and 84 uncompressed images from the Berkeley Segmentation
Dataset [44]. There is no degradation on these images and it is a
free task experiment [45].
The IRCCyN/IVC Eyetracker SD 2008 11 Database contains
eyetracker data and the associated videos. The videos are several
contents coded in H.264. The goal is to collect saliency maps to
test an area of interest protection software on these videos. Dataset
contains eyetracking data from 37 observers for 51 AVC SD
videos [46].
The IRCCyN/IVC Eyetracker SD 2009_12 Database contains
eyetracker data and the associated videos with various contents.
The AVC videos are also provided and it is a quality task
experiment. The dataset contains subjective ratings as well as
eyetracking data from 30 observers for 100 SD videos [47].
The Visual Attention for Image Quality Database (VAIQ) is
available from the Radio Communication Group at the Blekinge
Institute of Technology. The database contains gaze patterns of 15
observers and saliency maps for 42 reference images from the
IRCCyN/IVC, MICT, and LIVE databases [48].
The TU Delft Eye-Tracking Release 1 database contains data
collected in order to better understand how people look to images
under natural viewing conditions. Therefore, 29 source images of
the LIVE image quality assessment database [15][16] were used as
stimuli and the dataset contains saliency maps for 29 reference
images obtained using 20 observers [49].
The TU Delft Eye-Tracking Release 2 database contains data
collected in order to better understand how people look to images
when assessing image quality. Dataset contains eyetracking data
from 75 observers for 160 JPEG-compressed images [50].
The TU Delft Interactions was designed to investigate on the
deviations of quality scoring saliency from free looking saliency.
The stimuli used in the experiment consisted of several distorted
versions of six original images selected from the LIVE database.
Three kinds of distortions were considered, namely JPEG compression, White noise, and Gaussian Blur [51].
There are other available visual attention databases produced
by the laboratories outside QUALINET. The USC Eye-tracking
data for complex video stimuli consists of a body of 520 human
eye-tracking data traces obtained while normal, young adult
human volunteers freely watched complex video stimuli [52][53].
The RUG Eye-Tracking Data contains human fixation data
captured during an eye tracking experiment [54]. The LIVE
DOVES: A database of visual eye movements is a collection of eye
movements from 29 human observers as they viewed 101 natural
calibrated images [55]. The USC iLab Video Dataset contains 50
uncompressed YUV format video clips were presented to 14
subjects and their eye fixation points recorded over frames from
each clip by an eye-tracker machine [56]. The MIT CSAIL Dataset
contains collected eye tracking data of 15 viewers on 1003 images
[57]. The NUS Eye Fixation database was acquired from
undergraduate and graduate volunteers where subjects free-viewed
image stimuli [58]. The INB Video Eyetracking Dataset contains
eye movement data from 54 subjects for 18 outdoor scenes (HD),
two Hollywood trailers (SD), and static images taken from the
outdoor scenes [59]. The Dynamic Images and Eye Movements
(DIEM) database created within DIEM project is an investigation
of how people look and see and contains so far data from over 250
participants. The data can be used to visualize where people look

while viewing film trailers, music videos, or advertisements
(http://bit.ly/diemdata).

2.3. Other Databases
Besides the above listed annotated still and video image quality
datasets or datasets focused on visual attention there are other valuable resources of visual material for the purpose of testing QoE in
various applications. There are about 37 datasets described within
the “QUALINET Databases” without the accompanied subjective
content – among those – about five datasets are owned by
QUALINET members. The available datasets can be classified
according to the content to (1) Image, (2) Video and (3) 3D Visual
Content categories.
There are various datasets in this category produced by the
QUALINET partners. Here only a few selected ones will be briefly
listed. The TUM Multi Format Test Set consists of 48 different
video
sequences
in
SDTV
and
HDTV
formats.
(http://www.ldv.ei.tum.de/videolab). The Sensory Experience
Dataset contains video sequences enriched with sensory effects
that steer appropriate devices capable of rendering these effects
[60]. The Dynamic Adaptive Streaming over HTTP (DASH)
Dataset with DASH Content consists of long sequences in high
quality, freely available for DASH experiments [61].

3. CONCLUSIONS
In this paper “QUALINET Databases” resource for QoE testing
and benchmarking has been introduced. The platform is accessible
through the Qualinet homepage (http://www.qualinet.eu/) in the
“QUALINET Databases” section of the main menu. A simple wiki
page is used to inform about the implementation process and also
current documents on “QUALINET Databases” are available there
for download. The paper presents an overview and survey of the
datasets available within “QUALINET Databases” with emphasis
on the datasets created by the QUALINET partners.

4. ACKNOWLEDGMENTS
This work was partially supported by the COST IC1003 European
Network on Quality of Experience in Multimedia Systems and
Services – QUALINET, by the COST CZ LD12018 Modeling and
verification of methods for Quality of Experience (QoE) assessment in multimedia systems – MOVERIQ and by the grant No.
P102/10/1320 Research and modeling of advanced methods of
image quality evaluation of the Grant Agency of the Czech
Republic.

5. REFERENCES
[1] S. Winkler, Image and Video Quality Resources,
http://stefan.winkler.net/resources.html.
[2] A. Ninassi, P. Le Callet, F. Autrusseau, “Pseudo No
Reference image quality metric using perceptual data hiding,”
SPIE Human Vision and Electronic Imaging, vol. 6057-08,
San Jose, CA, USA, January 2006.
[3] A. Ninassi, O. Le Meur, P. Le Callet and D. Barba, “Which
Semi-Local Visual Masking Model For Wavelet Based Image
Quality Metric?,” ICIP 2008.

[4] S. Tourancheau, F. Autrusseau, P. Z. M. Sazzad, Y. Horita,
“Impact of the subjective dataset on the performance of image
quality metrics,” ICIP 2008.
[5] E. Bosc, R. Pépion, P. Le Callet, M. Köppel, P. Ndjiki-Nya,
M. Pressigout, L. Morin, “Towards a New Quality Metric for
3-D Synthesized View Assessment,” IEEE Journal on
Selected Topics in Signal Processing (2011) J-STSP-ETVC00048-2011.
[6] A. Benoit, P. Le Callet, P. Campisi, R. Cousseau, “Quality
Assessment of Stereoscopic Images,” EURASIP Journal on
Image and Video Processing, 2008.
[7] U. Engelke, M. Kusuma, H.-J. Zepernick, M. Caldera,
“Reduced-Reference Metric Design for Objective Perceptual
Quality Assessment in Wireless Imaging,” Signal Processing:
Image Communication, vol. 24, no. 7, pp. 525-547, 2009.
[8] H. Liu, N. Klomp, and I. Heynderickx, “A No-Reference
Metric for Perceived Ringing Artifacts in Images,” IEEE
Transactions on Circuits and Systems for Video Technology,
vol. 20, pp. 529-539, April, 2010.
[9] H. Liu, N. Klomp and I. Heynderickx, “A Perceptually
Relevant Approach to Ringing Region Detection,” IEEE
Transactions on Image Processing, vol. 19, pp. 1414-1426,
June, 2010.
[10] F. De Simone, L. Goldmann, V. Baroncini and T. Ebrahimi,
“Subjective evaluation of JPEG XR image compression,”
Proceedings of SPIE 7443.
[11] L. Goldmann, F. De Simone, T. Ebrahimi, “Impact of
Acquisition Distortions on the Quality of Stereoscopic
Images,” 5th International Workshop on Video Processing
and Quality Metrics for Consumer Electronics (VPQM),
Scottsdale, USA, 2010.
[12] G. Lavoué, G. E. Drelie, F. Dupont, A. Baskurt, T. Ebrahimi,
“Perceptually driven 3D distance metrics with application to
watermarking,” Proceedings of SPIE Vol 6312. SPIE, 2006.
[13] G. Lavoué, “A local roughness measure for 3D meshes and its
application to visual masking,” ACM Transactions on Applied
Perception (TAP), 5(4), 2009.
[14] G. Lavoué, M. Corsini, “A comparison of perceptually-based
metrics for objective evaluation of geometry processing,”
IEEE Transactions on Multimedia, pp. 636-649, 12(7), 2010.
[15] H. R. Sheikh, M. F. Sabir, and A. C. Bovik, “A statistical
evaluation of recent full reference image quality assessment
algorithms,” IEEE Transactions on Image Processing, vol.
15, no. 11, pp. 3440-3451, Nov. 2006.
[16] Z. Wang, A. C. Bovik, H. R. Sheikh, and E. P. Simoncelli,
“Image quality assessment: from error visibility to structural
similarity,” IEEE Transactions on Image Processing, vol.13,
no.4, pp. 600- 612, April 2004.
[17] N. Ponomarenko, V. Lukin, A. Zelensky, K. Egiazarian, M.
Carli, F. Battisti, “TID2008 - A Database for Evaluation of
Full-Reference Visual Quality Assessment Metrics,”
Advances of Modern Radioelectronics, Vol. 10, pp. 30-45,
2009.
[18] N. Ponomarenko, F. Battisti, K. Egiazarian, J. Astola, V.
Lukin “Metrics performance comparison for color image
database,” Fourth international workshop on video
processing and quality metrics for consumer electronics,
Scottsdale, Arizona, USA, Jan. 14-16, 2009.

[19] E. C. Larson, and D. M. Chandler, “Most apparent distortion:
full-reference image quality assessment and the role of
strategy,” Journal of Electronic Imaging, 19 (1), March 2010.
[20] D. M. Chandler and S. S. Hemami, “VSNR: A WaveletBased Visual Signal-to-Noise Ratio for Natural Images,”
IEEE Transactions on Image Processing, Vol. 16 (9), pp.
2284-2298, 2007.
[21] V. Petrovic, “Subjective tests for image fusion evaluation and
objective performance metric validation,” International
Journal of Information Fusion, 8 (2 SPEC. ISS.), Elsevier,
pp. 208-216, 2004.
[22] S. Péchard, R. Pépion, P. Le Callet, “Suitable methodology in
subjective video quality assessment: a resolution dependent
paradigm,” International Workshop on Image Media Quality
and its Applications, IMQA2008, Kyoto, Japan, 2008.
[23] F. Boulos, W. Chen, B. Parrein, P. Le Callet, “Region-ofInterest Intra Prediction for H.264/AVC Error Resilience,”
IEEE International Conference on Image Processing, Cairo:
Egypt 2009.
[24] U. Engelke, M. Barkowsky, P. Le Callet, and H.-J. Zepernick,
“Modelling Saliency Awareness for Objective Video Quality
Assessment,” International Workshop on Quality of
Multimedia Experience (QoMEX), 2010.
[25] Y. Pitrey, M. Barkowsky, P. Le Callet, R. Pépion,
“Evaluation of MPEG4-SVC for QoE protection in the
context of transmission errors,” SPIE Optical Engineering,
San Diego, 2010.
[26] Y. Pitrey, U. Engelke, M. Barkowsky, R. Pépion, P. Le
Callet, “Aligning subjective tests using a low cost common
set,” Euro ITV QoEMCS, Lisbon, 2011.
[27] Y. Pitrey, U. Engelke, P. Le Callet, M. Barkowsky, R.
Pépion, “Subjective quality of SVC-coded videos with
different error-patterns concealed using spatial scalability,”
EUVIP, Paris, 2011.
[28] Y. Pitrey, M. Barkowsky, P. Le Callet, R. Pépion, “Subjective
quality assessment of MPEG-4 scalable video coding in a
mobile scenario,” Second European Workshop on Visual
Information Processing, Paris, 2010.
[29] Y. Pitrey, M. Barkowsky, P. Le Callet, R. Pépion, “Subjective
Quality Evaluation of H.264 High-Definition Video Coding
versus Spatial Up-Scaling and Interlacing,” Euro ITV,
Tampere, 2010.
[30] F. De Simone, M. Naccari, M. Tagliasacchi, F. Dufaux, S.
Tubaro, and T. Ebrahimi, “Subjective assessment of
H.264/AVC video sequences transmitted over a noisy
channel,” QoMEX, 2009.
[31] F. De Simone, M. Tagliasacchi, M. Naccari, S. Tubaro, and
T. Ebrahimi, “H.264/AVC video database for the evaluation
of video metrics,” ICASSP, 2010.
[32] L. Goldmann, F. De Simone, T. Ebrahimi, “A Comprehensive
Database and Subjective Evaluation Methodology for Quality
of Experience in Stereoscopic Video,” Electronic Imaging
(EI), 3D Image Processing (3DIP) and Applications, San
Jose, USA, 2010.
[33] J.-S. Lee, F. de Simone, N. Ramzan, Z. Zhao, E. Kurutepe, T.
Sikora, J. Ostermann, T. Ebrahimi, “Subjective evaluation of
scalable video coding for content distribution,” Proc. ACM
Multimedia, Firenze, Italy, pp. 65-72, Oct. 2010.

[34] T. Brandão and M. P. Queluz, “No-reference quality
assessment of H.264/AVC encoded video,” IEEE Trans. on
Circuits and Systems for Video Technology, Vol. 20, No. 11,
pp. 1437 - 1447, November, 2010.
[35] H. Boujut, J. Benois-Pineau, O. Hadar, T. Ahmed, P. Bonnet,
“Weighted-MSE based on saliency map for assessing video
quality of H.264 video streams,” Proceedings of the SPIE,
Volume 7867, pp. 78670X-78670X-8, 2011.
[36] A., Khan, L. Sun, E. Ifeachor, J. O. Fajardo, F. Liberal,
“Impact of RLC losses on quality prediction for H.264 video
over UMTS networks,” Multimedia and Expo (ICME), 2010.
[37] VQEG: Final report from the Video Quality Experts Group
on the validation of objective models of video quality
assessment. April 2000.
[38] Y.-F Ou, T. Liu, Z. Zhao, Z. Ma, Y. Wang, “Modeling the
Impact of Frame Rate on Perceptual Quality of Video,” IEEE
International Conference on Image Processing (ICIP'08), pp.
689-692, 2008.
[39] T. Liu, Y. Wang, J. Boyce, H. Yang, and Z. Wu, “A Novel
Video Quality Metric for Low Bit-rate Video Considering
both Coding and Packet-loss Artifacts,” Special Issue on
Visual Media Quality Assessment, IEEE Journal of Selected
Topics in Signal Processing, Vol.3 No. 2, pp.280-293, April
2009.
[40] K. Seshadrinathan, R. Soundararajan, A. C. Bovik and L. K.
Cormack, “Study of Subjective and Objective Quality
Assessment of Video,” IEEE Transactions on Image
Processing, vol.19, no.6, pp.1427-1441, June 2010.
[41] K. Seshadrinathan, R. Soundararajan, A. C. Bovik and L. K.
Cormack, “A Subjective Study to Evaluate Video Quality
Assessment Algorithms,” SPIE Proceedings Human Vision
and Electronic Imaging, Jan. 2010.
[42] M. Goudarzi, L. Sun, E. Ifeachor, “Audiovisual Quality
Estimation for Video Calls in Wireless Applications,”
GLOBECOM 2010, Dec. 2010.
[43] O. Le Meur, P. Le Callet, D. Barba and D. Thoreau, “A
coherent computational approach to model the bottom-up
visual attention,” IEEE Pattern Analysis and Machine
Intelligence, Vol. 28, N°5, May 2006.
[44] D. Martin, C. Fowlkes, D. Tal and J. Malik, “A Database of
Human Segmented Natural Images and its Application to
Evaluating Segmentation Algorithms and Measuring
Ecological Statistics,” Proc. 8th Int’l Conf. Computer Vision,
Vol. 2, Pages 416-423, July 2001.
[45] J. Wang, D. M. Chandler, P. Le Callet, “Quantifying the
relationship between visual salience and visual importance,”
Spie Human and Electronic imaging (HVEI) XV, San Jose,
2010.
[46] F. Boulos, W. Chen, B. Parrein, P. Le Callet, “Region-ofInterest Intra Prediction for H.264/AVC Error Resilience,”
IEEE International Conference on Image Processing, Cairo :
Egypt (2009).
[47] U. Engelke, M. Barkowsky, P. Le Callet and H.-J. Zepernick,
“Modelling Saliency Awareness for Objective Video Quality
Assessment,” International Workshop on Quality of
Multimedia Experience (QoMEX), 2010.

[48] U. Engelke, A. J. Maeder, and H.-J. Zepernick, “Visual
Attention Modeling for Subjective Image Quality Databases,”
Proc. of IEEE Int. Workshop on Multimedia Signal
Processing (MMSP), October 2009.
[49] H. Liu and I. Heynderickx, “Studying the Added Value of
Visual Attention in Objective Image Quality Metrics Based
on Eye Movement Data,” Proc. IEEE International
Conference on Image Processing, pp. 3097-3100, November
2009.
[50] H. Alers, H. Liu, J. Redi and I. Heynderickx, “Studying the
risks of optimizing the image quality in saliency regions at
the expense of background content,” IS&T/SPIE Electronic
Imaging 2010, Image Quality and System Performance VII,
Jan 2010.
[51] J. Redi, H. Liu, R. Zunino, I. Heynderickx, “Interactions of
visual attention and quality perception,” IS&T/SPIE
Electronic Imaging 2011 and Human Vision and Electronic
Imaging XVI. 7865, 2011.
[52] R. Carmi, L. Itti, “The Role of Memory in Guiding Attention
during Natural Vision,” Journal of Vision, Vol. 6, No. 9, pp.
898-914, Aug 2006.
[53] R. Carmi, L. Itti, “Visual Causes versus Correlates of
Attentional Selection in Dynamic Scenes,” Vision Research,
Vol. 46, No. 26, pp. 4333-4345, Dec 2006.
[54] G. Kootstra, A. Nederveen, B. de Boer, “Paying Attention to
Symmetry,” Proceedings of the British Machine Vision
Conference, BMVC, 2008.
[55] I. van der Linde, U. Rajashekar, A. C. Bovik, L. K. Cormack,
“DOVES: A database of visual eye movements,” Spatial
Vision, 22(2), pp. 161-177, 2009.
[56] Z. van Li, S. Qin, L. Itti, “Visual attention guided bit
allocation in video compression,” Image and Vision
Computing, 29 (1), pp. 1-14, 2011.
[57] J. Tilke, K. Ehinger, F. Durand, A. Torralba, “Learning to
predict where humans look,” Proceedings of the IEEE
International Conference on Computer Vision, art. no.
5459462, pp. 2106-2113, 2009.
[58] H. Katti, N. Sebe1, M. Kankanhalli, T-S. Chua, “An Eye
Fixation Database for Saliency Detection in Images,”
European Conference on Computer Vision (ECCV 2010),
Heraklion, Greece, September 2010.
[59] M. Dorr, T. Martinetz, K. Gegenfurtner, and E. Barth,
“Variability of eye movements when viewing dynamic
natural scenes,” Journal of Vision, 10(10):1-17, 2010.
[60] M. Waltl, B. Rainer, C. Timmerer, H. Hellwagner,
“Enhancing the User Experience with the Sensory Effect
Media Player and AmbientLib,” Advances in Multimedia
Modeling (K. Schoeffmann, B. Merialdo, A. Hauptmann, C.W. Ngo, Y. Andreopoulos, C. Breiteneder, eds.), Springer,
Berlin, Heidelberg, New York, pp. 624-626, 2012.
[61] S. Lederer, C. Müller, C. Timmerer, “Dynamic Adaptive
Streaming over HTTP Dataset,” Proceedings of the ACM
Multimedia Systems Conference 2012, Chapel Hill, North
Carolina, February 22-24, 2012.

