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Abstract: - This paper seeks to provide an approach to subjective video quality assessment in H.264/AVC
standard. In general, methods for video content quality evaluation can be divided on objective and subjective
one. While objective methodology uses mathematical methods for presenting human visual system (HVS),
subjective method uses group of subjects (observers) to present decoded video sequences. Video content
quality estimation enabled to evaluate in a subjective way the relevant parameter i.e., signal-to-noise ratio. For
this purpose, special software program is developed for subjective quality estimation of all tested sequences
using the recommendation ITU-T P.910 which is convenient for testing different multimedia applications.
Testing for subjective quality evaluation is realized in two steps. The user's interface preparation is carried out
in the first step, while in the second one, the presentation of the processed test sequences through user interface
is realized. Using the subjective analysis in processed test sequences, it is confirmed that there exists a small
difference in signal-to-noise ration, i.e., video quality between sequence in reference source format and
sequence under the test condition. To prove this, the observer’s ratings are mainly 4 or 5 and mean estimation
values varying in the range from 4,00 to 4,95.

Key-Words: - H.264/AVC, Peak signal-to-noise ratio, Selective intra-prediction method, Optimized inter-
prediction method, Subjective video quality assessment.

1 Introduction test, the quality levels or artefacts in the stimuli, the
number of stimuli, etc.

In order to specify, evaluate and compare video
communication systems, it is necessary to determine
the quality of the video images displayed to the
viewer. Measuring visual quality is a difficult and
often imprecise task because there are so many
factors that can effect the results. Visual quality is
inherently subjective and is influenced by many
factors that make it difficult to obtain a completely
accurate measure of quality. For example, a
viewer’s opinion of visual quality can depend on the
task at hand, on actively participating in a
videoconference, communicating using sign
language, trying to identifying a person in a
surveillance video scene. There are many factors
influancing subjective quality. Our perception of a
visual scene is formed by a complex interaction
between the components of the Human Visual
System (HVS), the eye and the brain. However, a

Today video streaming over networks has become a
popular application. For example, a wide range of
interactive multimedia services such as video
conferencing, interactive internet protocol television
(IPTV), e-learning, surveillance and other real-time
multimedia content distribution rely on multimedia
streaming techniques. An important issue for
success of such applications is to deal with dynamic
end- user characteristics including decoding and
display  capabilities and, of course, network
bandwidth limitations.

Subjective quality assessment is a crucial step to
develop such a strategy and reach the goal of
optimal content delivery, because it is the most
accurate and reliable way to measure perceived
multimedia quality and perform quantitative quality
evaluation and comparison. When one conducts a
subjective test, the methodology of the test needs to
be determined according to the objectives of the
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viewer’s opinion of ‘quality’ is also affected by
other factors such as the viewing environment, the
observer’s state of mind as well as the extent to
which the observer interacts with the visual scene. A
user carrying out a specific task that requires
concentration on part of a visual scene, will have a
quite different requirement for ,,good* quality than a
user who is passively watching a movie. Other
important influences on perceived quality include
visual attention. It means that an observer perceives
a scene by fixating on a sequence of points in the
image rather than by taking in everything
simultaneously. Also, the so-called ,recency effect*
must be mentioned because our opinion of a visual
scene is more heavily influenced by recently-viewed
material than older video material [1, 2]. All of
these factors make it very difficult to measure visual
quality accurately and quantitavely [3].

Subjective tests for determining quality are very
time consuming.

In order to provide better compression of video,
compared to previous standards, H.264 MPEG-4
part 10 [4] video coding standard was developed by
the Joint Video Team (JVT) [3,5,6,7,8]. H.264
fulfills significant coding efficiency, simple syntax
specifications, and seamless integration of video
coding into all current protocols and multiplex
architectures. Thus, H.264 can support various
applications (video broadcasting, video streaming,
video conferencing over fixed and wireless
networks as well as over different transport
protocols), where subjective video quality becomes
hot topic [9, 10].

Perceptual and subjective testing procedure
should constitute an integral part of coder design
and evaluation. Even when perceptually objective
messages are known, some amount of subjective
testing is needed.

The coding standard H.264/AVC (Advanced
Video Coding) provides the improvement in coding
performance which comes mainly from the
prediction part [11]. Prediction must be always
performed before texture coding for both inter and
intra macroblocks [12].

The paper is organized as follows. After a brief
description of related work, we describe the
background of the subjective video quality
assessment. Next, we emphasize the proposed
framework concerning general conditions in the
process of subjective video quality evaluation.
Experimental results and discussion are presented in
the second part of the paper, followed by the
conclusion.
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2 Related Work

The H.264/AVC standard achieves much higher
coding efficiency than the H.263, MPEG-2 and
MPEG-4 standard, due to its improved inter- and
intra-prediction modes at the expense of higher
computation complexity [13]. In order to reduce the
computational complexity of the H.264/AVC
encoder  without  significant  rate-distortion
performance degradation, a combined selective
mode decision for fast intra-prediction mode
selection and optimized inter-prediction method can
be proposed [14].

In order to reduce the temporal and spatial
redundancy more effectively, motion compensation
uses variable block sizes, while directional intra-
prediction investigates all available coding modes to
decide the Dbest one [15]. Rate—distortion
optimization (RDO) is a very efficient tool for
deciding a macroblocks coding mode, which has
been adopted by H.264/AVC codec and brings
higher coding efficiency.

However, due to precise calculation of current
macroblocks distortion and coding-bits for each
coding modes, RDO-based mode decision involves
high computational complexity [16, 17].

The R-D optimization for video encoding using
the Lagrange multiplier technique is addressed in
[18]. Although different video standards support
various coding options, the Lagrange multiplier
optimization technique provides a systematic way to
select the optimal coding mode [19]. In order to
achieve good rate—distortion performance, the Rate—
Distortion Optimized (RDO) mode selection process
[4] evaluates the distortion and rate of each
candidate mode prior to selecting the mode for the
current MB. In the Joint Model (JM) reference
encoder [20], this is carried out by coding the
macroblock in each of the possible modes and
choosing the mode that minimizes a rate—distortion
cost function.

The intra-prediction reduces spatial redundancies
by exploiting the spatial correlation between
adjacent blocks in a given picture.

In proposed combine algorithm, selective intra-
prediction mode decision methods for fast intra-
mode decision stems from the fact that the
dominating direction of a bigger block is similar to
that of smaller block [21]. The best prediction mode
of 4 x 4 luma block within 16 x 16 block has the
same direction as that of 16 x 16 luma block [22].
The computation of the intra-prediction and the
chroma prediction can be reduced on the base of the
overall edge information from the 16 x 16 intra-
prediction result.
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H.264/AVC encodes the macroblock by iterating
all the luma intra-decisions for each possible
chroma intra-prediction mode for the best coding
efficiency. Number of mode combinations for luma
and chroma components in an macroblock is C8 x
(L4 x 16 + L16), where C8, L4, and L16 represent
the number of modes for chroma prediction, 4 x 4
luma prediction and 16x16 prediction, respectively.
It means that, for an macroblock, it has to perform 4
x (9 x 16 + 4) = 592 different RDO calculations
before a best RDO mode is determined.

The encoder with the selective intra-mode
decision algorithm need to perform only 1x (4 x 16
+ 4) = 68 for the best case. Thus selective intra-
prediction algorithm has reduced the number of
RDO modes calculation compared to the 592 modes
that are used in the current RDO calculation in
H.264/AVC video coding.

The second part of the proposed scheme for an
H.264/AVC encoder is the optimized inter-
prediction method for complexity reduction.

Inter-prediction creates a prediction model from
one or more previously encoded video frames or
fields using block-based motion compensation.
Important differences from earlier standards include
the support for a range of block sizes (from 16 x 16
down to 4 x 4) and fine subsample motion vectors
(quarter-sample resolution in the luma component).

In order to optimize inter-prediction procedure
we considered the impact of different partition size
on compression performance. We proposed method
to optimize large number of possible combinations
(modes) for macroblock partitions and sub-
macroblock within each macroblock. Also, we
decided to avoid a small portion sizes (from 8 x 8 to
4 x 4), because they already contain large partition
sizes. In that way, numbers of possible
combinations (modes) for inter-prediction were
decreasing.

Only next possible combinations (modes) for
intra-I and inter-P slices prediction were considered:
intra-4 x 4, intra-16 x 16, P slice skip, P slice 16 x
16, P slice 16 x 8, P slice 8 x 16. On the other hand,
possible combinations for B slices are: B slice
Direct, B slice 16 x 16, B slice 16 x 8, B slice 8 x
16, Bi-prediction 16 x 16, Bi-prediction 16 x 8 and
Bi-prediction 8 x 16.

To evaluate the performance of the H.264/AVC
codec, the proposed method was implemented into
H.264/AVC reference software JM 16.0 and tested
with various Quantization Parameters (QP=24,
QP=28 and QP=32).

Different test sequences in Standard Definition
and High Definitions are processed, when P and B
pictures are analyzed. The selected sequences were
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of SD (720x576 pixels) and two HD resolutions
(1280x720 and 1920x1088 pixels). The test
sequences have been selected to emphasize different
kind of motions and contents. For the experiments,
the first 100 frames of the 4 different test sequences
(Pedestrian, Blue sky, River bed and Rush hour) are
used.

Comparisons with the case of exhaustive search
were performed with respect to the change of
average peak signal to noise ration-PSNR (APSNR),
the change of average data bits (ABit rate), and the
change of average encoding time (ATime),
respectively.

The main contributions were [14]:

e Selective intra prediction algorithm has
reduced the number of RDO candidate modes
for about 90% while inter prediction method
gives the reduction of 40%.

e When proposed method is used and all
analyzed test sequences are in SD resolution,
encoding time saving is from about 15% to
17% depending on QP values. However, there
is negligible loss in term A PSNR and bit rate
values slightly decreased.

e When all test sequences are analyzed in two
different HD resolutions, experimental results
show that proposed method gives encoding
time saving over 15% in average for all QP
values. On the other hand, there is negligible
loss in term A PSNR.

3 Background

Subjective video quality assessment (SVQA)
represents methodologies for video quality
evaluation which is watched by observer and
presents observer opinion about video. Because the
experiments with  subjective evaluation are
complicated with more psychological aspects and
watching conditions, different methodologies for
subjective quality evaluation are defined. They

require sufficiently time and efforts for its
application, realization as well as observers
providing. Also, they are significantly more

expensive comparing to the objective methods, but
they offer more available and precise results,
because there are addressed to the video information
user.

Generally, the process of a subjective video

quality evaluation includes the following steps:

e Codec’s choice for testing and defining their
parameters such as: pre-filtering, buffering,
distance between key-frames;

e Test sequences choice (non-compressed);
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e Coding conditions defining, like bit rate,
resolution;

o Test sequences compression;

e Choice of the methodology for evaluation and
establishing repetition of test conditions;

e The process of testing organization, subjects
(observers) invitation, representation of the
test sequences to subjects and finally, subjects
rating;

e Collecting observers results, statistical
analysis performance of results and non-
coexistent subjects removal;

¢ Notification of test results.

For subjective video quality assessment, we used
recommendation ITU-T P.910 (04/2008) which is
intended to define non-interactive subjective
assessment methods for evaluating the quality of
digital video images coded at bit rates specified in
classes for TV3, MM4, MMS5 and MM6, for
applications such as videotelephony,
videoconferencing as well as storage and retrieval
applications. The methods can be used for several
different purposes including, but not limited to,
selection of algorithms, ranking of video system
performance and evaluation of the quality level
during a video connection [23].

Measurement of the perceived quality of images
requires the use of subjective scaling methods. The
condition for such measurements to be meaningful
is that there exists a relation between the physical
characteristics of the "stimulus" (video sequence
presented to the subjects in a test) and the
magnitude as well as nature of the sensation caused
by the stimulus.

A number of experimental methods have been
validated for different purposes. The final choice for
the methods for a particular application depends on
several factors, such as the context, the purpose and
where in the development process the test is to be
performed.

An important issue in choosing a test method is
the fundamental difference between methods that
use explicit references like Degradation Category
Rating (DCR) and methods that do not use any
explicit reference, e.g., Absolute Category Rating
(ACR), Absolute Category Rating with Hidden
Reference (ACR-HR), and Pair Comparison Method
(PO).

The DCR method should be used when testing
the fidelity of transmission with respect to the
source signal. This is frequently an important factor
in the evaluation of high quality systems. For a long
time, DCR has been a key method for the
assessment of television pictures whose typical
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quality represents the extreme high levels of
videotelephony and videoconferencing. The specific
comments of the DCR scale
(imperceptible/perceptible) are valuable when the
viewer's detection of impairment is an important
factor. Thus, when it is important to check the
fidelity with respect to the source signal, the DCR
method should be used.

The degradation category rating (DCR) implies
that the test sequences are presented in pairs: the
first stimulus presented in each pair is always the
source reference, while the second stimulus is the
same source presented through one of the systems
under test. This method is also called the double
stimulus impairment scale method. The time pattern
for the stimulus presentation can be illustrated by
Fig.1.

A o A Gy B G B
~10s |2s| ~10s | <05 | ~10s |25 ~10s
votmg voting

A -Sequence A under test condition |
A, B, - Sequences A and B respectively in reference source format

B, - Sequence A under test condition |

Fig. 1 Stimulus presentation in the DCR method.

If a constant voting time is used, then it should
be less than or equal to 10 s. The presentation time
may be reduced or increased according to the
content of the test material.

The subjects are asked to rate the impairment of
the second stimulus in relation to the reference one.
The following five-level scale for rating the
impairment should be used: 5 - Imperceptible, 4 -
Perceptible but not annoying, 3 - Slightly annoying,
2 — Annoying, 1 - Very annoying. The necessary
number of replications could be obtained for the
DCR method by repeating the same test conditions
at different points of time in the test.

4 Proposed Framework

Based on the related work, we focused on fact that
proposed algorithm in different test scenarios gave
negligible loss in term A PSNR. For example, when
all analyzed test sequences were in SD resolution,
there was negligible loss in term APSNR for luma
component of picture: it was only 0.49, 0.47 and
0.48 dB in average depending on QP values. On the
other hand, when all analyzed test sequences were
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in HD resolution, there was negligible loss in term
APSNR for luma component of picture: it was only
0.40, 0.40 and 0.44 dB in average depending on QP
values. Finally, when all analyzed test sequences
were in full HD resolution, there was negligible loss
in term APSNR for luma component of picture: it
was only 0.29, 0.32 and 0.36dB in average
depending on QP values [14].

Also, the PSNR values of luma (Y) component
of pictures were used which were based on the

equations below:
255 2
MSE

where MSE is the mean square error. The average A
PSNR was the PSNR difference expressed as a
percentage between JM 16.0 encoder and the
proposed method, respectively.

We would like to emphasize that we measured
PSNR only for Y, because human visual system is
more sensitive to luma then to chroma components
of pictures.

In order to evaluate the objective PSNR results in
[14] on the subjective way, we developed a software
program. It was developed in accordance with
recommendation ITU-T P.910, since it is suitable
for the testing of multimedia applications [23].

In the process of subjective video quality
assessment, the following general conditions are
taken into account:

e The DCR method was used;

e The SD (Standard Definitions), HD (High
Definitions) and full HD test sequences were
used in YUV 4:2:0 video format;

e The sequence in reference source format and
sequence under the test condition are shown
simultaneously on the projection board;

e The sequences are displayed in the two
window display put side by side within a 50%
grey background;

e The sequences were perfectly synchronized
which means that they both were started and
stopped at the same frame.

e Each video sequence was repeated twice;

The sequence in reference source format was
placed always on the left side, while the
sequence under the test condition on the right;

e 20 observers belonging to the population
from 24 to 27 age participated in the
experiment;

e Evaluation of image quality was not part of
the work of observers, so they were not
experienced estimators;

(1)

PSNR =10 IOg 10[
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e Observers had normal visual acuity and
normal colour recognition;

e In order to reduce the eye movement to
switch the attention between the two
windows, the viewing distance was &H,
where H indicated the picture height.

e Observers were used to assess the scale with
five levels;

e Before starting the experiment scenario,
applications that were found in the system
under test are presented to observers;

e The descriptions of the evaluation type, as
well as the assessment scale, together with
simulation presentation are given in the
written form.

5 Experimental Results and

Discussion

User interface for the subjective assessment of
quality of test sequences has been developed in
accordance with the rules defined for the DCR test
method (Fig. 2).

= Sabjective video quality nenmenl

SUBJECTIVE VIDED QUALITY ASSESSHENT
SEQUENCE 14 REFERENCE SOURCE FORMAT

SEQUENCE UNDER TEST CONDITION

SCALE FOR RATING
_ Perceptible
Very § Slightly Imperceptible
% Annoying (2) : but not
annoying (1) annoying (3) annoying (4) 15)

Fig. 2 User interface for subjective video quality
assessment.

Before the testing procedure was carrying out,
firstly it was necessary to fulfil all conditions
relating to the observers, and then they have
accessed the personal evaluation. The testing
included two phases. The first phase entailed the
entry of sequence name and serial number of the
observers and then entering (loading) the sequence
in reference source format as well as sequence under
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the test condition in an appropriate format shown in
Fig. 3 for Riverbed test sequence as an example.

m

SUBJECTIVE VIDED QUALITY ASSESSHENT
SGRENCE 1N HETERENCE SOURCE TORMAT

SEQUENCE UNDER TEST CONDITION

Frombun ok [3000 <] ot i 7]

¥ Rrmes sher seacheg e end of e sz s

TEST SEQUENCE

CBSERVIN

SCALE FOR RATING EXIT 3y

s Perceptible
lightly 3

Very
annoying (1)

Imperceptible

Annoying (2) but _not )

i ying {4

Fig. 3 An example: The first phase for Riverbed test
sequence in an appropriate format.

After that, the second phase - processing and
rating in subjective video quality assessment for
Riverbed test sequence in Standard, High and full
High resolution for QP=28 are shown in Fig 4. All
ratings given by observers were stored in a
Microsoft Access database.

We choose the Riverbed test sequence as an
example because this test sequence is much more
complex in amount of the motion (motion vectors)
in comparing to other processed video test
sequences.

In the proposed algorithm for selective intra- and
optimized inter-prediction, the obtained results for
the subjective video quality evaluation between
sequence in reference source format and sequence
under the test condition, show the there exists small
difference in the signal-to-noise ratio (SNR), i.e. the
image quality. To prove this, there are mean
estimation values given by the viewers, varying in
the range from 4,00 to 4,95 for each video sequence
in the different video resolution and with a different
quantization parameter (QP).

Tables 1, 2, 3 contain overviews of the unique
rating given by the observers for each of test video
sequence (Blue sky, Pedestrian area, Riverbed and
Rush-hour) in the different video resolutions (SD,
HD and full HD) and for different QP values
(QP=24, QP=28 and QP=32). As it can be seen, the
observer’s ratings are mainly 4 or 5.
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SUBJECTIVE VIDEQ QUALITY ASSESSMENT
SERAIENCE B4 REFERENCE SOURCE FORMAT

SEQUENCE UNDER TEST CONBTION

TEST SEQUENCE

SCALE FOR RATING (57}
Perceptible
but not

ying (4) |

Imperceptible

Very ; Slightly
ying ( (5)

annoying (1) @

3)

. Subjsiive vides quaity suesement

SUBJECTIVE VIDED QUALITY ASSESSHENT

SEQUENCE 8 REFEREWCE SOUACE FAMAT SEQUENCE UNDER TEST CONDITION

|“ PLAY

STOP

TEST SEOUENCE

DESERVER
1

SCALE FOR RATING (0]
| Perceptible |

Very Slightly Imperceptible
annoying (1) | AMYN9 )| onnoving (3) mml_m )
C)

T P —

SUBJECTIVE VIDED QUALITY ASSESSMENT
SEQUEMCE 1N REFERERCE SORRCE FORMAT SEQUENCE UMDER TEST CONDITRN

SCALE FOR RATING et |
Perceptible
SHG‘MN(:’ but not

fing (4)

Inmereeml:le;
(5)

'u'elry @

Fig. 4 An example: the second phase-processing and
rating for Riverbed test sequence in different
resolutions - A) Standard, B) High and C) full High
resolution.

Issue 8, Volume 11, August 2012



WSEAS TRANSACTIONS on SYSTEMS

Table 1 Overview of the unique rating given by the
observers for each of test video sequence in the
different video resolutions (SD, HD and full HD)
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Table 2 Overview of the unique rating given by the
observers for each of test video sequence in the
different video resolutions (SD, HD and full HD)

and QP=24. and QP=28.
OP=24 QP=28
Observers “Blyeshy | Bluesky | Bluesky | Pedestian | Pedestian | Pedestrian Observers Blue sky | Bluesky | Bluesky | Pedestran | Pedestian | Pedestian
(S0) (HD) | (RullHD) | area(SD) | area(HD) | area (full HO) (S0) (HD) | (ullHD) | area(SD) | area(HD) | area(full HD)
1 J 3 4 J § § 1 J § J § 3 J
1 § 4 § J J { 1 ] 3 i § § §
i § 4 § § § § ] J 4 § § § J
J J § § § ! § { ] 4 § { 3 §
§ § 4 § J J i § J § § § 4 ]
b i § § § § J b ] 1 J § § §
1 J § § J § { 1 § § i § 4 J
§ § § § § § § § § § § § § §
9 § § § J § J 9 § § i j § §
10 J § 4 § { § 10 3 4 i i 4 i
11 J § § § § § 1 § § § § § §
12 i 4 § J § § 1 i 4 § J 4 §
13 J § 4 § J { 13 { § J § § §
L} § 4 4 § J § L} i § J § § J
15 § 4 5 § § § 15 i 3 i § § J
16 § § § § J i 16 i 3 { § 4 ]
17 i 4 § 1 i i 7 J 4 § J § §
18 § 4 4 § § i L] l 1 { § § §
19 § § § § § § 19 § § § § § §
il i 4 4 § § i Ji| § § § § j §
Rverage 445 445 410 4,55 4,55 445 Rvernge 405 445 445 475 455 45
QP24 OP=28
Obsenvers | Riverbed | Riverbed | Riverbed | Rush-hour | Rushihour | Rushhour Obsenvrs | Riverbed | Riverbed | Riverbed | Rushour | Rushehour | Rushhour
6 | M) | w0y | sD) | D | (kD) 60 | o0 | @ibD | S0 | D) | fulHD)
1 i ] 3 j J § 1 § | ! § § §
1 § 4 3 j i 4 1 i 3 J § § §
3 { 4 § 4 i § 3 ! ! { § { i
i J 4 § 3 { 4 ! ! § § § { §
i § 4 3 § { § i ) ! § § ) §
b J 3 4 § § 4 b i i i § § §
1 J § 4 § J 4 1 § 5 { § § J
§ § § § § § § § 5 i § § § §
9 J 4 § § § 4 9 5 5 § § § i
10 i 3 1 j § § 10 { { 3 § i i
11 { 4 4 ) § § 1 { i i § § i
12 § 4 4 4 { § 1 i 3 i § § §
13 § § § § § § 13 § § § § § §
1 i 4 § 5 § § it} 3 3 ! § § i
1 J 4 4 5 ) § 15 ! 3 ! § § i
16 i 4 4 j § § 16 ) § i § § §
17 i 4 4 4 § i 17 ) ! § J { §
1 i 3 4 § § § 18 § § i § § §
1 § § § § § § 19 5 5 § § § §
il § § § § § § i 5 5 § § § i
Avernge 42 405 il 415 4,65 475 Averge 450 4125 430 495 480 460
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Table 3 Overview of the unique rating given by the
observers for each of test video sequence in the
different video resolutions (SD, HD and full HD)
and QP=32.

Q=i

Observers Biue cky | Bluesky | Bluesky | Pedestrian | Pedestrian | Pedestrian
($0) (HO) | (fullHD) | area(SD) | area(HD) | area (full HD)

—

Sy e e dEe fad P

9
0
)
1
13
i
13
16
1l
18
19
1

G G g dme 1 A e e P G G G 6T 6T e Gl dee dee Gl e
G G b O A G O ) e e G G GT1 e e e e e 1
A AT dEe e e M1 M1 e e T e e T T AT dEe A ST a3

em T 4 e e e e de e e de GF1 6T 6T e de el dme fad 4

Average 400 430 440 475 430 410

Q=i

Observers | Rivemhed | Riverbed | Riverbed | Rushhour | Rushiour | Rush-hour
60) | WMD) | RIHD) | (SO | (D) | fullHD)

—

L T LSS SO S I T P S T .
LM M Em T fan i e ST A A e ST G e £ £ fad 6T el e
B N N A R e i TR S
LM e em e dEe ST dEe ST SN AT S M £ dEe G e em em em em

Average 440 44 415 40 480 48
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Some the observers ratings are less than 4,
because they focused on some detail in video
sequence and place behind global view on video
sequence structure. Also, for each of the video test
sequence in different resolutions (SD, HD and full
HD) an overview of the ratings mean values is
presented. The obtained results of the subjective
quality evaluation show that there exists a small
difference between sequence in reference source
format and sequence under the test condition.

SUBJECTIVEVIDEO QUALITY ASSESSENT (QP=24)

§ ——4 + 4 +——+ + +
L LI LTI 2 @
| e~
TN Wi | s 46 ""4;- - 415 | yg5 | 478

FIVE-LEVEL SCALE
s

Blue sky Biue sky Bus sky Pedsstian Pedestian Pedestrian Riverbed Riverbed Riverbed Rush hour Rush hour Rush hour
(O D RAWD) SO M RARD SO (D) AR B D (A
TEST SEQUENCES

==seouence inrefcencesoune fomal  =B-gequence under fest condtin

Fig. 5 Subjective video quality assessment results
for different resolutions (SD, HD and full HD) and
QPp=24.

SUBJECTIVEVIDEO QUALITY ASSESSMENT (QP=23)

FIVE-LEVEL SCALE
s

Bluesky Bluesky Blue sky Pedestian Pedestrian Pedestrian Riverbed Fiverbed Riverbed Rush hour Rush hour Rush howr
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Fig. 6 Subjective video quality assessment results
for different resolutions (SD, HD and full HD) and
QP=28.
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SUBJECTIVEVIDEO QUALITY ASSESSHENT (QP=32)
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Fig. 7 Subjective video quality assessment results
for different resolutions (SD, HD and full HD) and
QP=32.

Figures 5, 6, 7 contain the results for the
subjective evaluation of the tested video sequences
quality in SD, HD and full HD resolution for
different QP values. Besides the results concerning
estimation the mean values for video test sequences
in SD, HD and full HD resolution, respectively, the
results for each of the resolution are presented, too.

6 Conclusion

In attempt to present subjective video quality
estimation in H.264/AVC standard, special software
program is developed using the recommendation
ITU-T P.910, which is convenient for testing
different multimedia applications.

The user interface for subjective test sequences
quality evaluation is developed according to the
rules defined for the Degradation Category Rating
(DCR) testing method. Concerning observers all
tests conditions are taken into account. After that,
the subjective quality evaluation over the test
sequences is carried out. Testing is realized in two
steps. The user’s interface preparation is carried out
in the first step, while in the second one, the
presentation of the processed test sequences through
user interface is realized. The subjective rating
about the quality, i.e. the observed difference
between sequence in reference source format and
sequence under the test condition, was given by the
observers.

The results for subjective evaluation of the video
quality using the proposed algorithm for selective
intra- and optimized inter-prediction, confirmed that
there exit a small difference in the signal-to-noise
ratio, i.e., in video quality. To prove this, there are
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mean estimation values given by the viewers,
varying in the range from 4,00 to 4,95 for each
video sequence in the different video resolution and
with a different quantization parameter (QP).

Using the subjective analysis in processed test
sequences, it is confirmed that there exits a small
difference in signal-to-noise ration, i.e., video
quality between sequence in reference source format
and sequence under the test condition.
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