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Abstract: The paper presents an automated
system for evaluation of broadcast video quality
offered by different delivery service operators. The
system has been designed to offer an objective
evaluation of services offered by multiple
broadcast delivery operators as required by the
broadcast content provider. The system
substitutes subjective quality monitoring run by
human observers with an integrated, objective
video quality evaluation system. The presented
system fulfilled the requirements of the end user
and serves as a tool for objective assessment of
video quality.
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1. INTRODUCTION

ITH the advances in digital television (TV)

distribution services, a broadcaster no
longer manages the entire signal distribution
chain from program production to the end
consumer. Momentarily, a range of
communication services and channels are being
utilized, from satellite, terrestrial and cable digital
video broadcast (DVB-x) to Internet protocol TV
(IPTV) and mobile services. Typically, TV
services are being offered in operator subscriber
packages which obtain content from independent
broadcast program providers. End users,
however, still associate the quality of the service
provided by the content provider while most
quality issues are affected by the entire
distribution chain.

National TV broadcast companies provide
signal to service operators in a reference studio
quality. It is therefore left to the operators to
transcode the material according to specific
parameters of their physical distribution network.
At this point, the broadcaster loses control over
the service quality, with many end users still
trying to hold them responsible for the level of
service offered.
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For the reasons mentioned, national
broadcasters expressed a requirement for an
automated video quality monitoring system. The
system should provide a quantifiable measure of
video quality which would produce grades close
to human perception. The system should monitor
how the quality of the signal is affected by the
distribution chain of different service package
operators in order to address the particular
quality issues arising at identified critical
locations. Real-time operation of the system was
not required. The system introduced throughout
the paper offers a broadcaster an automated
monitoring facility which allows continuous and
on-demand reliable measurement of service
quality parameters at selected end user
locations.

Evaluation of compressed video service quality
is an ongoing challenge, as every modern video
coding algorithm utilizes intentional data loss
while minimizing perceptual loss arising in such a
lossy coding mechanism. Yet, a generalized and
reliable objective measure of perceptual quality
does not exist. Therefore, a study of existing
quality measures has been made and an
evaluation system has been proposed that
generates a grade of service at a given endpoint,
with the objective to produce results comparable
to subjective evaluation of video quality.

The paper is organized as follows. First, an
overview of video degradation and quality
measures is presented. Second, the methods
suitable for automated video evaluation are
selected. Based on the results, hardware and
software components forming a processing chain
are proposed capable of video sampling, time
interval-based grading, and results archiving.
Final conclusions are made based on the
practical system behavior.

2. VIDEO QUALITY

Video content in the process of production,
storage, delivery, and reproduction is subject to
degradation of several origins. Most errors arise
from lossy compression, transcoding and
communication errors; they visually degrade
signal quality and overall quality of experience.
Several methods exist that give a quantitative



measure of degradation, however, the numerical
value given does not always match the perceived
level of quality. First, the typical degradation
sources need to be identified, upon which a
suitable measure of quality is to be derived.

A.Sources of Degradation

Typical sources of video degradation include
the entire communication chain elements starting
from production, coding, transfer to presentation
and are presented in Figure 1. With respect to
the domain of the present paper, most notable
are errors due to lossy video coding, with a
particular emphasis on video transcoding for
distribution optimization, followed by
communication channel errors and last, decoding
for presentation.
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Figure 1: Typical sources of video degradation

Video compression algorithms utilize a
common principle of lossy compression of
images, based on motion compensation and
block transform-based image compression
utilizing a (heavy) quantization of coefficients that
may lead to visible artefacts [1].

1) Transmission errors

Many errors arise in video transmission over
the physical network, be it optical, wired or
wireless. Additionally to misdetected bits, other
errors arise due to lack of bandwidth, network
overload, jitter etc. As compression methods
remove redundancy from the encoded video,
even a low percentage of errors may lead to
notable visual degradation [1]. These errors
include video freezing, video jerkiness [2], video
blackout, and audio/video synchronization issues.

2) Presentation errors

In addition to errors caused by lossy
compression and communication errors, post-
processing of image at the receiver side can
represent a source of notable signal degradation.
These may be caused by digital-to-analog video
signal conversion, undersampling of chrominance
video component, framerate conversion [3], and
de-interlacing. While it is wise to avoid
unnecessary conversion steps using a proper
configuration setup, many operators and end
users ignore this final step and unnecessarily
cause additional signal degradation; the reasons
vary from bandwidth reduction (justifiable only in
case of connection restrictions) to lack of
technical knowledge (connection interfaces).

B. Quality Measures

An ideal video quality measure should provide
instant real-time grades that match the level of
error as perceived by a human observer.
Currently, there are no methods fulfilling all of the
mentioned requirements. Therefore a method
that suits the particular case should always be
individually selected.

The evaluation results may be severely
affected by the nature of video content. For
example, a static video utilizing little motion (e.g.
a person talking in front of a camera) may
produce acceptable quality at a bit rate, which
proves not to be suitable for a dynamic sport
coverage. Visual distortions tend to depend on
video type and category (e.g. animated film,
movie, sports broadcast, or studio shows).
Therefore the evaluated video materials should
be carefully selected to cover the statistics of
several video categories. Standardized test
sequences addressing the most typical video
categories are produced by international
organizations like Society of Motion Picture &
Television Engineers (SMPTE), Institute of
Electrical and Electronics Engineers (IEEE), and
Video Quality Experts Group (VQEG).

1) Subjective methods

Human annotation of quality suffers from
several subjective parameters which are not
directly connected to video quality. These include
individual interests (professional experience in
video production, subjective expectations) as well
as conditions of evaluation (screen type,
environment). Subjective methods still represent
the most reliable method for video quality
evaluation. Most methods involve grades by
multiple users with the final result interpreted on
a well-known Mean-Opinion Score (MOS) scale.
In reality, these methods are associated with a
high evaluation cost as real observers need to be
involved working under controlled conditions.



Another disadvantage is the time taken to
produce final results; real-time analysis is not
possible under any conditions. In modern
evaluation, subjective methods often serve as a
ground truth of video quality [5] and may present
reference values for further evaluation of
automated quality evaluation methods.

Based on the requirements given by VQEG,
International Telecommunication Union (ITU)
proposed a series of standardized methods of
subjective video evaluation. In 2002, ITU-R Rec.
BT.500 has been issued that addresses TV
content. A new recommendation ITU-T Rec.
P.910 has been issued in 2008 targeting
multimedia content. The recommendations
specify test environment and criteria for selection
of observers and video content as well as other
operational details.

Subjective evaluation can be performed using
either double-stimulus or single-stimulus. Using a
double-stimulus method, the observers are given
video of a reference quality which is later
compared to a test sequence; this method is
known to be more accurate but also time-
consuming. In a single-stimulus method, only test
sequences are being evaluated for perceived
quality; the method runs faster, therefore more
observers can be involved, leading to a statistical
enhancement of results.

Several scales are being used for subjective
evaluation. A discrete scale 0 — 100 is defined by
ITU-T recommendation BT.500 and usually
associates with Double Stimulus Continuous
Quality Scale (DSCQS) and Single Stimulus
Continuous  Quality  Evaluation (SSCQE)
methods. There are scales utilizing 11 (0-10) in 9
(1-9) values defined by ITU-T P.910 for Absolute
Category Rating (ACR) method. Most widely
deployed is a scale of 5 grades, which is typically
used in Double Stimulus Impairment Scale
(DSIS) [6], Degradation Category Rating (DCR)
[7], and Absolute Category Rating (ACR) method.
A discrete 5-point scale utilizes grade 1 as worst
and grade 5 as best possible quality in terms of
MOS. For more explanation on the listed
evaluation methods, a reader is suggested to
refer to the cited references.

For the reasons mentioned, modern objective
methods of evaluation are being developed that
produce results comparable to the subjective
evaluation. Such objective methods would allow
automated quality monitoring as well as
equipment testing and parameter optimization.
Recent advances in video technology call for
objective standardized evaluation methods.

To automatically monitor video quality using a
validated objective method, we suggest
deployment of a full-reference evaluation system
utilizing a reference and a test signal taken at
pre-defined sample points. The reference signal

is taken out of the production system before any
lossy source channel coding is being deployed.
The given uncompressed video stream is later
being prepared for final distribution, which
optionally includes lossy source channel coding.
The distribution service (network) operator
ensures network delivery of a signal, utilizing
source coding or even ftranscoding thereof as
required. At the users’ premises signal gets
decoded; this is the best point for test signal
acquisition. Finally, the decoded signal is ready
to be displayed.

2) Objective methods

There exist a wide range of objective image
and video quality measures. Traditional
measures are derived from calculation of noise
power, where noise refers to an error, or a
difference between reference image and the
image tested for quality. It is known that these
measures demonstrate bad correlation with
subjective quality measures. Recent quality
metrics utilize models of human vision in order to
enhance correlation with subjective measures.
Ideally, a good objective video quality metrics
would generate a MOS scale matching subjective
evaluation of the observed video cases.

Most objective quality measures are based on
video content analysis; these may be categorized
into data metrics (or energy-based metrics),
based on signal values regardless of the
underlying content, and visual metrics, utilizing
the specifics of visual information.

Most commonly known image quality data
metrics are mean squared error (MSE) and peak
signal-to-noise ratio (PSNR), popular for its
transparent and efficient computation. MSE is
given as an average value of a squared
difference between pixels in reference and test
image [8]:
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where I(i,j) and I(i, j)denote a pixel value of a
reference and test image, respectively. m and n
refer to width and height of an image. PSNR [9]
technically represents the ratio between
maximum power of a signal and noise affecting
the image. Its value is defined as
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910 ( MSE
where [,,,, indicates a maximum pixel value
within the image.

Unfortunately, the named methods do not
correlate well with human perception [10]. For
same amount of data in error, both methods
demonstrate the same value regardless of the
surrounding region the error occurs within.

Better results can be obtained if a quality
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measure utilizes characteristic of human visual
system and image perception. Quality metrics
based on human visual system (HVS) utilize a
model of HVS, and take into account the
perception-affecting factors like color perception,
contrast sensitivity, pattern masking and deploys
experimentally obtained psychophysical models
[11] [12]. Some examples include Visual
Differences Predictor (VDP), Sarnoff JND
(Sarnoff Just Noticeable Differences), Moving
Picture Quality Metric (MPQM), and Perceptual
distortion metric (PDM). As input, systems use
well aligned reference and test images. In Step 1,
a suitable color space is selected for analysis.
Next, perceptual decomposition separates signal
into more perception channels. Given channels
are weighted upon contrast sensitivity. Stage 4
deploys visual masking. Both video sequences
are prepared using the same procedure, and
finally analyzed for differences. The results are
merged into a quality scale value.

Further methods analyze and identify typical
artefacts and objects in video sequence. Here,
structure image elements (contours, edges ...)
and characteristic image artefacts (edge ringing,
blocking ...) are being identified and quantified.
Final quality measure combines these values into
a common score, taking psychophysical
perception of human visual system into
consideration [12]. Among these, best known
methods are SSIM, VQM, PEVQ, and VQuad-
HD.

Some quality evaluation metrics in IPTV
directly evaluate the quality of a bitstream for
errors. The advantage is no decoding. Their
advantage is reduced processing demand and
they may evaluate more data streams in parallel.
The results are applicable only within comparable
coding and transport protocols [13]. In hybrid
mechanisms, these methods may complement
traditional video quality metrics, utilizing packet
statistics, bitstream analysis and decoded video
signal to monitor quality of service in IPTV and
mobile video networks. Hybrid methods are
studied by the new working group »Hybrid
Perceptual/Bitstream (HBS) Group«  within
VQEG.

Regarding the availability of reference
information, image quality can be evaluated using
a full reference, no reference, or reduced
reference principle. It is considered that a
reference signal contains no errors. In case the
reference image is being present, a full
comparison between the reference and test
image can be done. The compared images
should be perfectly aligned. In case no reference
is present, the quality of the image is evaluated
for quality standalone, utilizing detection of typical
artefacts. Here, a challenge is to correctly identify
the artefacts among real video content. There

exist a method of reduced reference signal that
separately identifies some visual attributes of a
reference image and compares them against the
matching ones on a test image [5].

C.Experts Groups on Video Quality

VQEG is a leading expert group on video
quality evaluation [14]. The group cooperates
with International Telecommunication Union
groups ITU-T and ITU-R) [15]. VQEG was
established in 1997 to recommend suitable
subjective grade methods and test sequences in
order to compare several video communication
systems but has further evolved to a type of
video quality assessment. The group has
proposed more recommendations for video
quality evaluation of which most have been
confirmed as ITU standards [14]:

¢ ITU-T Rec. J.247 (2008) "Objective perceptual
multimedia video quality measurement in the
presence of a full reference”

¢ ITU-T Rec. J.246 (2008) "Perceptual visual
quality measurement techniques for
multimedia services over digital cable
television networks in the presence of a
reduced bandwidth reference"

¢ |TU-R Rec. BT.1866, (2010) "Objective
perceptual visual quality measurement
techniques for broadcasting applications using
low definition television in the presence of a
full reference signal"

¢ |TU-R Rec. BT.1867, (2010) "Objective
perceptual visual quality measurement
techniques for broadcasting applications using
low definition television in the presence of a
reduced bandwidth reference"

o |TU-T Rec. J.341 (2011), "Objective
perceptual multimedia video quality
measurement of HDTV for digital cable
television in the presence of a full reference"

o |TU-T Rec. J.342 (2011), "Objective
multimedia video quality measurement of
HDTV for digital cable television in the
presence of a reduced reference signal”

o ITU-T Rec. J.249, (2010) "Perceptual video
quality measurement techniques for digital
cable television in the presence of a reduced
reference”

¢ ITU-T Rec J.340 (2010) "Reference algorithm
for computing peak signal to noise ratio
(PSNR) of a processed video sequence with
constant spatial shifts and a constant delay”

Momentarily VQEG is being active on hybrid
metrics, and works on issues of 3DTV, HDR,
JEG-Hybrid, MOAVI (Monitoring of Audio Visual
Quality by Key Indicators), Multimedia (phase II),
QART (Quality Recognition Tasks), and RICE



Parameter MSE | PSNR | SSIM vamv PEVQ V?-Ilé)ad MPQM | CMPQM | NQM | NVFM
Full-reference Yes Yes Yes Yes Yes Yes Yes Yes No Yes
MOS scale No No No No Yes Yes Yes Yes No Yes
results
Computational | 1 3 5 3 3 3 3 3 3
complexity
Correlation
with subjective 1 1 2 3 5 5 Acc. Acc. Acc. Acc.
methods
Comch"al Yes Yes Yes Yes Yes Yes No No No No
availability
HVS model No No Yes Yes Yes Yes Yes Yes Yes Yes
ANSI
Standardized T1.801 !JT;L-?I— !JT;J4'1I'
.03-1996 : :
Table 1: Methods of video quality assessment
(Real-Time Interactive Communications purely for HD resolutions of 1080i in 1080p, with
Evaluation). an option of oversampling for 720p video.

D.Selection of Evaluation Methodology

Based on the available methods of video quality
assessment, we have decided to utilize a system
that:

e Produces comparable assessment values in
MOS scale, regardless of the assessment
category.

* Provides an automated objective
measurement system utilizing HVS perception
models

e Is compliant to ITU-T standards

o Utilizes a full-reference system for exact
results

Table 1 lists most commonly used methods for
video quality assessment. Among these, we have
favorised methods recommended by VQEG and
certified by ITU.

Based on our review of methods, we have
identified PEVQ as best possible method for
video quality evaluation. It has been listed as one
of the four possible assessment mechanisms by
Recommendation J.247. The method correlates
well with subjective assessments as it deploys a
well-designed HVS model. A full reference is
required to and the final result is given on a MOS
scale 1-5. Validation of PEVQ by ITU covers only
SD despite it can provide results for high
resolutions. The only method for HDTV validated
and listed by ITU is VQuad HD, specified and
listed in ITU-T J.341. VQuad HD also correlates
well with subjective assessments and is designed
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Figure 2: A simplified model of video distribution system
indicating potential video acquisition points for quality

evaluation

The recommended methods utilize parts of

algorithms that are subject to patent protection;
therefore only licensed software packages are
available for commercial deployment. Using a
verified commercial video assessment solution
enhances reliability of the proposed system. The
assessment modules are being integrated into
evaluation software package developed by the
authors that collects, selects, interpret, and
archive the results automatically.



3. SYSTEM DESIGN

We propose an automated system for video
quality analysis, which utilizes commonly
recognized objective video quality evaluation
methods. The core functionality of system
components is to capture signals required for a
full reference video quality evaluation system, to
transfer the signals to a centralized objective
video quality evaluation system and to evaluate
the given results.
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Figure 3: Quality evaluation system indicating key functional
modules

A. Video Acquisition Requirements

In order to acquire video signals for full
reference quality evaluation, the following
acquisition points have been envisioned:

¢ Point A denotes a presence of uncompressed
source signal as produced by the TV
broadcaster;

¢ Point B denotes a potentially degraded user
endpoint as induced by lossy compression
and network transfer errors in MPEG-TS
format, referred to as compressed source
encoded video signal;

e Along the communication path the signal
traverses the systems of delivery service
providers, where additional degradation may
occur due to communication errors,
transcoding, resolution change and perceptual
enhancement mechanisms; at point C it
enters the end-user decoding system in
MPEG-TS, referred to as compressed
received video signal;

e End-user decoder decodes the compressed
video signal using a proprietary decoder which
produces an uncompressed received signal at
point D ready for being displayed.

The signal from its source point traverses a
number of alterations to the endpoint user. Some
information may get lost and additional
processing could be envisioned that affects the
perceived end wuser quality; normally, the
perceptual quality is reduced but in some cases it
could even be enhanced due to various filtering
and other video processing methods.

The full-reference video quality analyzing
system requires a pair of uncompressed video
signals as shown in Figure 2, namely a reference
and a test signal where the latter is being
evaluated for quality.

If a signal at the endpoint is available only in
compressed form, an embedded video decoder is
to be utilized prior to quality evaluation.

The goal of the system is to produce a
quantifiable result of video quality as received by
the final user; therefore Points C and D represent
potential acquisition points of the test signal. For
the purpose, the result at the endpoint D would
include possible effects of a user decoder, which
is usually provided by the distribution service
provider and may affect the final video quality.
Thus, a total effect of the video distribution
system is being put under evaluation. The final
selection of end user acquisition points depends
on the availability of the testpoints and on
evaluation criteria as determined by the
evaluators.

B. System Architecture

Based on the user requirements as briefly
listed in Introduction, we proposed a distributed
video quality evaluation system featuring a set of
functional modules supported by dedicated
hardware and software equipment. There are no
commercially available evaluation systems that
would cover all aspects as defined by the user
requirements in a single package. On the other
hand, the evaluation system should comply with
ITU recommendations which rule out a full-
custom solution for patent and licensing reasons.

Therefore, an evaluation system has been
proposed featuring the following modules:

e Endpoint video acquisition module

¢ Reference video acquisition module

* Management, archive, and processing module
¢ Video quality analysis module

* Web publishing module

Commercial modules should be used when
required for the reasons of licencing and



optimization of costs.
1) Endpoint video acquisition module

An endpoint video acquisition module features
video acquisition hardware, temporary sample
storage and a system for signal transfer to a
centralized signal archive and quality analysis
system, controlled by a custom-made software
module. The module is designed to acquire an
uncompressed video signal as received by the
end users with an option to operate with the end
user decoder (set-top box) by mimicking infrared
remote control commands. The module is
portable and should in most cases be connected
to a broadband internet connection of a sufficient
capacity to upload the video signal samples
offline in a reasonable amount of time. Coverage
of other locations is also possible using a mobile
internet connection for control and management
of the system and utilizing physical media to
transfer a vast amount of uncompressed
samples. The operation of the modules is
managed via HTTP/HTTPS communication
protocol with data transfer utilizing FTP/FTPS.

2) Reference video acquisition module

For reference video acquisition, a similar
system is used. Reference video is to be
captured via SDI interface. The control software
is capable of multiple source selection using an
SDI matrix, which is controlled via IP terminal
socket connection. The system is directly
connected to high-bandwidth intranet connection
for sample transfer.

3) System management module

The heart of the system is a management
module, which controls the system operation,
provides sample selection and scheduling and
delegates the objective quality assessment tasks
if individual samples to a dedicated video quality
analysis module. The module is also responsible
for data archiving and storage process of
individual measurements which can later be
statistically interpreted in order to make final
assessment of distribution service providers.

4) Video quality analysis module

The video quality analysis module is a crucial
part of automated video quality evaluation
system. We were looking for a verfied objective
quality evaluation method. For accuracy and
sensitivity under low-degradation conditions, a
full-reference  method should be used. The
method should produce results comparable to a
MOS scale, allowing us to compare results

against  subjective  evaluation. Real-time
evaluation was not required by the end user, and
we were free to use accurate, computational
demanding methods. The system components
have been selected upon feature analysis given
in Table 1. We avoided costly and time-
consuming validation of quality measures by
using a method verified and recommended by
VQEG and ITU. Our requirements narrowed the
possible methods to modules PEVQ and
VQuadHD, which are subject to licensing and
were obtained commercially.

PEVQ (Perceptual Evaluation of Video Quality)
is a software module capable of objective video
quality evaluation based on human perception
model [16] using a full-reference evaluation
model. The system has been developed by
OPTICOM [17] and is listed as one of the
evaluation methods recommended by ITU in
“Objective perceptual multimedia video quality
measurement in the presence of a full reference”
(J.247). The method produces good correlation
with subjective analysis as it deploys a well-
designed model of HVS and produces quality
results on a MOS scale 1-5. It operates in 4
stages as follows:

e Temporal and spatial alignment and color
equalization of sample videos.

e Determination of perceptual difference
parameters, including video freezing and jerky
video.

¢ Classification of distortion types based on
indicators of perceptual difference

o Integration of distortion parameters into a
common MOS score

The system also provides a list of individual
quality indicators, which might serve in case
source of distortion is to be identified. Despite the
fact PEVQ can work ad SD and HD resolutions,
its validation by ITU in J.247 covers only
standard definition video.

VQuad-HD developed by SwissQual is the
only full-reference HD video quality evaluation
method validated by VQEG and ITU. The
validation is covered by Recommendation
“Objective perceptual multimedia video quality
measurement of HDTV for digital cable television
in the presence of a full reference” (J.341) [18].
The model consists of psychophysical and
cognitive elements that mimic human perception.
It may detect blocking artefacts, tilting, blurring,
jerky video and perceptual difference. The
evaluation process takes 6 stages, as follows:

* Pre-processing of video sequence (denoising
and undersampling)



o Spatial and temporal video alignment

e Local properties similarity and difference
analysis

e Calculation of global
parameters

e Calculation of global temporal distortion
parameters using movement estimates

o Non-linear integration of distortion parameters
into a common MOS score
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Figure 5: Remote configuration example of endpoint video
acquisition module (part of image)

The method produces the results that are more
robust compared to older methods. Apart from
MOS, it produces an extensive list of individual
distortion parameters for detailed analysis.

The system accepts a low-resolution video
input through upscaling, however, through J.341
it is validated only for HD video.

5) Web publishing module
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The results of final assessments can be
published using a separate web publishing
module. The module features graphical and
empirical interpretation of key quality factors over
an archive of results.

4. SYSTEM EVALUATION

The verification system has been designed and
evaluated under laboratory conditions to identify
any possible issued in module interaction and
performance.

As an endpoint video acquisition module, a
personal computer has been utilized using a
Blackmagic Intensity PRO capture card.
Uncompressed video signal capture could be
performed via HDMI connection, providing the
given signal is unprotected by means of HDCP.
An alternative option is to capture a composite
analog signal in case of low-budget set-top boxes
not featuring HDMI output. A set-top box is
controlled using IR blaster. The capture card was
selected as it covers the necessary requirements
at an acceptable budget. Its potential drawback is
that it cannot capture HDCP-protected video
stream which, under the observed case, was not
required. Another issue of the capture system
was identified in local storage bandwidth, as
handling of a sustained datastream of over 200
Mbyte/s is required for Full HD (1080i) resolution.
The performance requirements have been met
using a desktop PC computer utilizing Intel Core
i5 processor, 16 GB RAM, dual Gigabit Ethernet
interfaces and a RAIDO dual disk array of a 4TB
total capacity. As no end-user interaction is
foreseen, the entire management of video
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Figure 4: Video quality analysis using a modular PEXQ software package
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Figure 6: Management interface with access to measurements results

acquisition module has been done via a central
management interface. An example of capture
device configuration setup done via centralized
console is shown in Figure 4.

The same module configuration has been used
for reference video acquisition, with an addition
of Blackmagic Mini SDI/HDMI Converter and IP
control of the existing SDI matrix.

A video quality analysis module has been
set-up on a Windows PC configured with dual
Intel Xeon processors 48 GB RAM, gigabit
Ethernet interface, RAID1 dual SCSI disk array
holding software and operating system and a
RAIDG6 disk array of a total capacity 8 TB holding
a maximum of 1 month temporal sample archive.
The video analysis software packages Opticom
PEXQ and VQUAD-HD have been installed
directly onto the host operating system. The
capabilities and results of the video analysis
system are illustrated in Figure 5, which
demonstrates the capabilities of PEXQ software
package accessible via its graphical user
interface. The results of MOS video quality
estimation with a detailed quality parameter
overview for a particular sample are visible in
Figure 5, Part 1. Let us remind that for automated
video assessment the necessary instruction and
result flow have been controlled using API calls
from a centralized system management software,
developed by the authors.

The entire system is controlled Vvia
management module, which has been set-up in
a virtual server environment hosted by the
analysis module. The software has been written
to control the entire system operation and to
generate average quality scores for the evaluated
service providers. Operation and scheduling of

synchronized video acquisition can be controlled
on multiple remote locations based on valid EPG
data for balanced genre distribution. The control
of offline sample transfer to a central archive has
been fully automated. The video quality
assessment over a given sample pair has been
initiated automatically once the samples were
fully copied to a local archive of the video quality
analysis module. Based on multiple measures,
the average results for multiple endpoints have
been determined. The access to individual
measurements and graphical results for selected
operators is shown in Figure 6.

The automated dissemination of measurement
results was not foreseen in the final
implementation. The results could be manually
prepared for web publication.

5. CoNcLUSION

The paper presents development and
configuration of an automated video quality
assessment system. The main goals of the
design have been reached as the system
provides a valuable tool for quality comparison of
a broadcast among several communication
channels offered by a number of broadcast
delivery providers. The system automatically
provides validated MOS-correlated results of
video quality from 5 simultaneously observed
locations. Apart from its main goal, the results
given by the system helpfully guided our national
TV broadcaster in their decision to complement
SD broadcast delivery using own DVB-T network
with 2 additional HD channel versions over a
single multiplex.
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