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ABSTRACT

Context. The problem of accessibility of video content is one of the most pressing problem for people with visual impairments.
To solve this problem, the methods and means of construction, editing and adaptation of video content for visually impaired persons
are development.

Objective. The goal of the work is to develop the method of searching silent areas in the scale for the imposition of typhlocom-
ments and improve the search modules in the software-algorithmic complex of adaptation of video content for visually impaired per-
sons.

Method. The method of searching for places that free from dialogues and other important sounds in video content is imple-
mented. These places of video content are used for inserting typhlocomments. The algorithms of scanning and filtration modules for
arrays and searching places available for the imposition of the typhlocomments are developed. This will allow for additional smooth-
ing of the spectrum. Smoothing runs in the forward direction, then in reverse. After calculating the correlation of these two smoothed
arrays, we see that almost all the short signals are deleted. For the useful signal, the values that smoothed in the forward and reverse
direction overlap and therefore remain in the array. Next, the correlation between the smoothed arrays is compared with the set
threshold, and if it does not match the set value, then this element of the array is 0. As a result of the algorithm, we have a list of
places. For each item in the list, the beginning of the silence place and its length are specified.

Results. On the basis of the developed method of finding places to insert typhlocomments and improved modules, the testing of
software-algorithmic complex was performed in standard configuration, and with the additional smoothing module. The first version
of the software-algorithmic complex gave the next result: 120 useful pauses. Version with the additional module found 140 useful
pauses.

Conclusions. The results of the experiment make it possible to evaluate the developed method and improved modules of scan-
ning, filtration and smoothing. These modules giving a significant gain of results (about 13%), searching for the places for the impo-
sition of typhlocomments, which improves the adapted video content for people with visual impairments.

KEYWORDS: audiodescription, typhlocomments, video content for visually impaired persons, scale, WaveLet transform of

signals.

ABBREVIATIONS Sem(P;) is a semantics of the i-th plot;
HPF is a high-pass filter; t(f)) is a duration of the i-th plot;
LPF is a low-pass filter; V is a video content;
SAC is a software-algorithmic complex. W is a set of information signal;

Xis a set of coordination signal;

NOMENCLATURE 0 is a set of parameters (the position on the time axis,
F; is a set of typhlocomments describing i-th plot; amplitude, width).
K is a threshold of signal energy;
P; is a number of plot; INTRODUCTION
S’ is a top-level subsystem; More than 80 % of the information from the outside
S' is a bottom-level subsystem; world, a person receives from the vision. Loss of vision
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becomes a real information barrier for people with visual
impairments throughout their lives. The availability of
video content plays an important role in the social adapta-
tion of such people. Nowadays, in Ukraine there are no
laws, government programs that aimed at accessing the
video content for this people.

As a result of the conducted researches it was found
that in Ukraine more than 600 thousand of blind and visu-
ally impaired people and only 10% of them are aware of
the possibility access to the heritage of culture, art, sports
through viewing video content that is adapted for the
visually impaired people.

Typhlocomment is a text that describes what is hap-
pening at that moment on the screen and read in special
pauses with off-screen voice.

In general, typhlocomments are conceived to allow
access to video content to people with visual impairments,
but at present, potential users of video content with audio
description can be anyone.

That’s why it is necessary to develop specific software
tools for providing video content for people with visual
impairments. The scientists of the Information systems
and networks department of Lviv Polytechnic National
University are working on the developing software-
algorithmic complex of access to video content for per-
sons with visual impairments. They developed the method
and improved the modules for finding places in the video
content, which has allowed to improve the quality of the
search places that available for the imposition of typhlo-
comments by 13%.

The object of study is the process of video content
submission for visually impaired persons.

The subject of study is methods and tools for con-
structing, editing and adapting video content for visually
impaired persons.

The purpose of the work is to develop and improve
the method of searching silent areas in the scale for the
imposition of typhlocomments.

1 PROBLEM STATEMENT

The research objective is to develop and improve SAC
modules for the adaptation of video content for visually
impaired persons.

To achieve this, the following tasks must be solved:

1) to analyze the developed software-algorithmic
complex;

2) to develop the method of searching silent areas in
audio data for the imposition of typhlocomments;

3) to construct the algorithms of the necessary mod-
ules for finding places in the scale;

4) to carry out an experimental comparison of the re-
sults of searching places for the insertion of typhlocom-
ments of the software-algorithmic complex with the new
places search module.

Any Pj plot is described by a set of typhlocomments

Fo={fl,f2.. f"}. We must select from the set F; the
following j-th typhlocomment determined by formula (1):
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t(fi)<tm), &)
and then the corresponding semantics are almost equiva-
lent by formula (2):

Sem(P) = Sem(f,’). )

The realization of condition (1) required that the ty-
phlocomment was not imposed on the dialogues of the
plot, and the implementation of condition (2) required the
expert assessments.

The i-th plot is divided into sub-plots
Si 281 USyU...USy,  without dialogues, so that the

typhlocomment does not overlap with dialogues or other

important to understand the plot sounds. Then
t(P)j =t(P)+t(Py) +...+t(Py, ) .
Also required a set of conditions by formula (3):
t(f ) <t(R).k =1,2,...,m;. &)

From the set F; we must select those elements for
which condition (3) holds.

2 REVIEW OF THE LITERATURE

The problem of adapting video content for visually im-
paired persons has been studied from 80s of the last century.
The scientists [1, 2] worked on information accessibility for
visually impaired people in video format, but adaptation of
the video content (finding places for insertion of typhlo-
comments) has always been performed with the person help.

There are many systems that help visually impaired peo-
ple in everyday life. In [3] an indoor guidance system for
helping blind people is presented. This system provided out-
put instructions to the user by means of a speech synthesizer,
was tested in a university building and has shown encourag-
ing results.

In another work [4] system is designed to provide con-
text-dependent guidance messages to blind people while they
traverse local pathways. This system is tested under various
local pathway scenes, and the results confirm its efficiency in
assisting blind people to attain autonomous mobility.

The problem of adaptability of films for visually im-
paired people is considered in the works [5, 6].

A project DVS Theatrical [7] has been developed in the
USA, where 25% of all big screen movies are accessible to
people with visually impairments.

A new mobility assistive information and communication
technologies for the visually impaired people are described
in [8]. Methods for formative and summative evaluations of
mobility devices are also discussed.

The most popular software for typhlocomments creation
is Media Subtitler [9].

In work audio subtitling as a modality of audiovisual lo-
calisation which is positioned at the interface between subti-
tling, audio description and voice-over are described [10].

The author [11] presents a study aimed at assessing an
application offering audio description for mobile devices.
The results indicated positive ratings of the assessed fea-
tures such as usability, utility and quality. The application
can be used as a tool for providing improved access to cin-
ema content for people with visually impairments.
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The conception, development, and an initial usability
evaluation of a software suite for audio description are pre-
sented in [12]. The proposal pursues to facilitate and widen a
comprehension of videos for people with visual disabilities
by using synthesized voice. The authors developed a video
player (ADVPlayer) that synchronizes the original video
with a second audio containing a text-to-speech version of an
audio description script. The evaluation of usability of AD-
VPlayer revealed a high comprehension and acceptance in
terms of satisfaction and confidence.

In [13] a prototype software (audio-vision manager) that
uses many computer-vision technologies to automatically
extract visual content, associate textual descriptions and add
them to the audio track with a synthetic voice is presented.
The technology that automatically processes a film offline,
extracts visual information such as shot transitions, key-
texts, key-places, key-faces and the action of actors, assigns
a text to each visual element added to the audio band, and
optionally reads it using a voice synthesizer has been imple-
mented.

To search for places in the scale, free from important
sounds (replicas of actors, noise mechanisms, etc.), spectral
analysis and WaveLet transform are used.

The WaveLet transform of signals [14—16] is a generali-
zation of spectral analysis, the typical representative of
which is the classical Fourier transform. The bases used for
this purpose are called WaveLet-functions of two arguments
— scale and offset. They were introduced in the 80’s of the
XX century, but later received fast theoretical development
and significant application in various spheres of processing
signals and images. In contrast to the traditional Fourier
transform, WaveLet transform provides a two-dimensional
representation of the investigated signal in the frequency
domain in the frequency-position plane. In this case, the ana-
log of frequency is the scale of the argument of the basic
function (most often — the time), and the position is charac-
terized by its offset. This allows splitting large and small
details of the signals simultaneously to locate them on a
timeline. In other words, WaveLet analysis can be described
as a localized spectral analysis. WaveLet transform is used in
the processing and coding of signals and images of different
types (language, satellite images, radiographs of internal
organs), image recognition, during studying the properties of
crystals and nanobjects surfaces, and in many other cases
[17,18].

3 MATERIALS AND METHODS

Processing signal is the process of transformation and
evaluation of its informative characteristics by any technical
system. Any signal can be characterized by some generalized
values — energy, power, moments or other function, for ex-
ample, a signal auto-correlation function. The signal can also
be presented as a sum of simple oscillations (for example, a
sinusoid) and characterized by its set of numbers, called the
spectrum, which determines the proportion of each oscilla-
tion in the signal. If the signal model is known, then it is
characterized by the vector (set) of parameters 0 of this
model. Any signal parameter carries useful information
about the studied object. Therefore, the task of processing is
to select these parameters and evaluate their values, from
which then the information about the investigated processes
is extracted.
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The process of inserting the typhlocomment is hierarchi-
cal. Hierarchy of layers is shown on Fig. 1. There are three
components: top-level subsystem S° (audiodescription), bot-
tom-level subsystem S' (choosing the place for typhlocom-
ment) and video content V. For mathematical support of the
audio description process the coordination theory is used.

The elements of the set X are the coordinating signals
that subsystem S uses to operate of bottom-level subsystem
S'. Top-level subsystem S° called a coordinator because its
outputs X € X are signals for coordinating system S'. The
subsystem S” has one input — information ®, which is ob-
tained from bottom-level subsystem using feedback. This
input used to form a coordination action x. That is described
by formula (5):

$%:W - X. )

The top-level subsystem defines where to insert the ty-
phlocomment and starts the module of typhlocomment read-
ing.

SY
Audio description

4

Video 5/

A 4

SJ
Choosing the place
for typhlocomment

Video, Tyfl

v

Video content >

Figure 1 — The hierarchy of audio description process

The search process in the software-algorithmic complex
of places for the imposition of typhlocomments includes the
following parameters (Fig. 2):

1. K, % — is the threshold of signal energy, in case of
exceeding of signal the search algorithm begins its operation.

2. Spectrum density, % — is the density spectrum
threshold. If this threshold is exceeded, then the program
passes to the next analysis. This parameter indicates the
presence of explicitly expressed certain frequency bands in
the spectrum relative to others.

Program se@ings @
Search sefings ] Colors |
Threshold of signal energy, K, % 15 j
Specirum density, % R |
Correlason coeficient of he j
specirum, % 50 =l
Final search threshokd, % 0 j
Minimum length of sllence, T, ms 2800 j‘
Minimal length of useful signal, T, ms  [500 j
o OK | X Cancel ‘

Figure 2 — Options settings window
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3. Correlation coefficient of the spectrum, % — is the
spectral correlation threshold in each section of the sound
signal to the set standard spectrum.

4. The final search threshold, % — is the threshold on
the resulting graph of the algorithm’s operation. When the
signal is below this threshold, the program considers that
corresponding area is a silent and lists it.

5. The minimum length of silence, T, ms — is the time
that compares the length of the found area of silence.

6. Minimal length of the useful signal, T, ms — is the
time that compares the interval between neighboring areas
of silence.

The method of searching silent areas in audio data
consists of four steps, which are applied consistently for
each 10-ms plot. For this, the audio row preliminary bro-
ken up.

Step 1. For each 10 ms plot, the spectrum is calculated
due to the WaveLet transform.

Step 2. For analysis, the program takes 1024 samples
of audio data and divides into 10 parts of length 1, 2, 4, §,
16, 32, 64, 128, 256 and 512 samples respectively using
WaveLet recursive method. Each part corresponds to its
frequency strip.

Step 3. After that, the energy is calculated for each
part. Thus, get 10 values of level in accordance with fre-
quency strips for each sound.

Step 4. Each section of the audio track is scanned in
four stages:

1. Filtering of the sound section by means of the LPF
and HPF passing the frequency range from 50 to 300 Hz.
The energy of the received signal is calculated and com-
pared with the passing threshold.

2. For each section of the audio track, if the corre-
sponding element of the array is 255, checking is exe-
cuted for the density of the spectrum.

3. For each section of the audio track, if the corre-
sponding element of the array is 255, a correlation of its
spectrum with the reference spectrum is performed.

If, as the result of the three stages, short signals that
had the spectrum similar to the set passed verification, or
the short pause between the words of the actor failed the
check (there will be a value 0 in the array for this section),
then the fourth step of verification is applied.

4. To delete sudden values of 0 or 255, smoothing the
array is performed. Initially, the search is performed for
sections of the array with values “0”, whose length does
not exceed 500 ms. Such sections are considered false,
and the value of the array in them is changed to 255. The
search of section of array with values “255”, whose length
does not exceed 150 ms, is executed. Such plots are con-
sidered false and the value of the array in them is changed
to 0.

The algorithms of the scanning and filtration modules
for arrays and searching places available for the imposi-
tion of typhlocomments are developed (Fig. 3—4). This
will allow for additional smoothing of the spectrum.
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Start
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i =0 (array index)
T =0 (length of place)
A - array of values 0..255
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i <lengh of array?
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Yes A[ i ] < specified search
threshold?

T == minimum length of i No
silence?

Yes

A J

Add a silence area to the list of places
(Start of place =i * 10 ms,
length of place = T)

4
T=0ms
4
T=T+10ms
4
i=i+1
4
End

Figure 3 — The function of scanning the array and searching the
places for inserting the typhlocomments
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shorter than T. For each place, the values in the array are changed
to "255". (This removes the "0" sudden places)

Y
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T;<=15( 150 ms)?

Yes
A4

Search for the places with a value of "255" in an array that is
shorter than T, . For each place, the values in the array are
changed to "0". (This removes the "255" sudden places)

T=T+1

End

Figure 4 — The array filtration

Smoothing runs in the forward direction, then in re-
verse. After calculating the correlation of these two
smoothed arrays, we see that almost all the short signals
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are deleted. For the useful signal, the values that
smoothed in the forward and reverse direction overlap and
therefore remain in the array. Next, the correlation be-
tween the smoothed arrays is compared with the set
threshold, and if it does not match the set value, then this
element of the array is 0.

The work of the algorithm of SAC “Audio editor”
(mode “Visualization of charts of searching places™) is
graphically presented in Fig. 5-6.

After applying the search algorithm, we have an array
of values: 0 — a silent / non-useful signal, for each section
of 10 ms in length, or 255 — a signal that respond all re-
quirements. Accordingly, the developed module of soft-
ware-algorithmic complex scans the array and finds the
parts of the array that are fully filled with a value of 0 and
have a length of at least that set in the parameters (for
example, 2000 ms, that corresponding to 200 elements of
the array). After searching places with the value of 0, the
last stage of the algorithm is executed — each place with
the value of 255, that situated between neighboring places
with the value of 0, is verified. If the length of the place
with the value of 255 is shorter than specified in the pa-
rameters of the program (for example, 200 ms, that corre-
sponding to 20 elements of the array), then such a place is
considered accidentally entered into the useful signal, and
it is equal to 0 and combined with neighboring places.

Consequently, as a result of the algorithm, we have a
list of places. For each item in the list, the beginning of
the silence place and its length are specified.

The module for writing a voice comment directly into
an audio file of video content has been developed.

4 EXPERIMENTS

On the basis of the research, developed and improved
the method of searching silent areas in audio data for the
imposition of typhlocomments. The testing of software-
algorithmic complex was performed in standard configu-
ration, and with the additional smoothing module.

The check was carried out on the example of the film
by Sergei Loznitsy “Donbass” (2018).

The first version of the software-algorithmic complex
gave the next result: 120 useful pauses. Version with the
additional module found 140 useful pauses.

The software-algorithmic complex detected pauses
[19], and after that it is possible to use the module’s func-
tion to read out the typhlocomments immediately into the
audio track file. This process is depicted in Fig. 7.

The window contains a stopwatch that shows hours,
minutes, seconds, hundredth of the second, and progress
that allows you to visually navigate within time, and also
buttons of management the record. If the original sound in
the silence place obstructs the overlay, you can reduce its
volume.
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Figure 6 — Visualization of the search algorithm

5 RESULTS

The results of the experiment (see Fig. 8) make it pos-
sible to evaluate the developed and improved modules of
scanning, filtration and smoothing. These modules giving
a significant gain of results (about 13%), searching places
for the imposition of typhlocomments, which improves
the adapted video content for people with visual impair-
ments.

6 DISCUSSION
Today, scientists around the world are developing in-
formation technologies and software that help people with
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physical disabilities interact with other people and com-
puters and provide themselves with the necessary infor-
mation. The problem of information availability for the
visually impaired people is caused by a poor quality pres-
entation of information on sites and small-adapted mod-
ern television for the needs of such people.

There are no developed information systems in the
world that would provide a full range of adaptation proc-
ess of video content for visually impaired people. There
are single systems that only perform some functions, but
they are commercial and they have some disadvantages.
This is due to the complexity of a daptation and integ-
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Figure 8 — Number of useful pauses that SAC can detected with
the module and without it

rating different software and hardware into one system.
As a result, there are no valuable software-algorithmic
tools that would provide the solution to the formulated
problem.

The experimental results, that have been achieved us-
ing the special module, show significant increase about
13% of search quality of the places available for the impo-
sition of typhlocomments in comparison with results of
software developed in [20]. This result was achieved by
using the method of searching silent areas in audio data
for the imposition of typhlocomments and the algorithms
of the scanning and filtration modules for arrays. This will
allow for additional smoothing of the spectrum.

Smoothing runs in the forward direction, then in re-
verse. After calculating the correlation of these two
smoothed arrays, we see that almost all the short signals are
deleted. Next, the correlation between the smoothed arrays
is compared with the set threshold, and if it does not match
the set value, then this element of the array is 0.

© Demchuk A. B., Lozynska O. V., 2020
DOI 10.15588/1607-3274-2020-4-13

Consequently, as a result of the algorithm, we have a
list of places. For each item in the list, the beginning of
the silence place and its length are specified.

CONCLUSIONS

This article demonstrated efficient method and algo-
rithms of the scanning and filtration modules for arrays and
searching places available for the imposition of the typhlo-
comments. This method allowed to improve the quality of
the search for available places for the imposition of typhlo-
comments by 13%.

Audio description, as an opportunity to adapt video
content for people with visual impairments, is really a
method of reporting the plot that is currently happening on
the screen.

The scientific novelty of obtained results is that the
method of searching places available for the imposition of
the typhlocomments are firstly proposed.

The practical significance of obtained results is that
the software-algorithmic complex of access to video con-
tent for persons with visual impairments realizing the
modules for finding places in the video content. The check
of SAC was carried out on the example of the film by
Sergei Loznitsy “Donbass”. Version with the additional
module found 140 useful pauses.

Prospects for further research are to focus on im-
plementation developed methods and algorithms for audio
description of video content for people with visual im-
pairments.
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METO/J BUBHAYEHHS BIUIbHUX AIVIAHOK Y BIZEOKOHTEHTI J1JI5s1 HAKJIATAHHSA
TUOPJIOKOMEHTAPIB

Jdemuyk A. B. — xaHj. TexH. HayK, acucTeHT Kadenpu «IHdopmariiini cuctemu Ta mepexi», HarioHanbHuil yHiBepcuTeT
«JIbBiBCHKA MONTITEXHIKAY, JIBBIB, YKpaiHa.

Jlo3uHcbka O. B. — xaHz. TexH. HayK, acuCTeHT kadeapu «IHbopmaniiini cucremu Ta Mepexi», HarionansHuil yHiBep-
curet «JIpBiBChKa MOMITEXHIKay, JIbBIB, YKpaiHa.

AHOTANISA

AxtyanbHicTb. [Ipo0GnemMa JOCTYNHOCTI BiJEOKOHTEHTY € OJHI€I0 3 HaWaKTyalbHIIMX MpoOsieM Uit JoeH i3 Bazamu
3opy. st BUpinIeHHS 1€l mpoOiemMu, po3poOIeHO METOAU Ta 3aco0H MOOYIOBH, peAaryBaHHs Ta aJanTamii BiICOKOHTEHTY
IUIs 0Ci0 3 BajjaMu 30py.

Merta po6oTu. MeToro poOOTH € po3po0JIeHHS METOLy TIONIYKY BITBHHX BiJ JialoriB AUISHOK Y 3BYKOPS/II /Ul BCTABKU
TU(IOKOMEHTApiB Ta BAOCKOHAJIEHHS MOJYJIB MOLIYKY LUX AUISHOK y HPOrPaMHO-aITOPUTMIYHOMY KOMILIEKCI afamTaril
BiJICOKOHTEHTY JUTS 0Ci0 3 BajaMHu 30py.

Metoa. PeanizoBaHo MeTOA MOIIYKY BUIBHHUX Bifl JiaJIoTiB Ta iHIINMX BaXJIMBUX 3BYKIB MicIb y BileoKOHTeHTI. Lli 3Haii-
JIeH] JIISTHKH BiT€OKOHTEHTY BHKOPHCTOBYIOTHCS JUISL BCTaBKH TH(IOKOMEHTapiB. PO3po0IeHO anropuTMu MOIYJNIB CKaHY-
BaHHS Ta (QUIBTPAIi] MACUBIB Ta MOUIYKY Y HUX IUISHOK, JOCTYIHHX JUIS HaKnaaaHHs ThudiokomenTapis. e gano 3mory npo-
BECTH JOJATKOBE 3IJI1aJKyBaHHS CIEKTPY.
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BukoHyeTbCs 3rIaKyBaHHS B IPSIMOMY HaNpsIMKY, Jajli Y 3BOPOTHbOMY. Po3paxyBaBIIM KOPEIALIIO IIUX BOX 3IIIAIKe-
HHUX MacHUBIB MU II00a4UMO, 1110 KOPOTKi CUTHAIM NPAKTUYHO BCi BUAANSAIOTHCS, @ Ul KOPUCHOTO CUTHAIY, 3IJ1aJKEHI B IIps-
MOMY 1 IPOTHJIEKHOMY HANPIMKY 3HaYE€HHS MEPEKPUBAIOTHCS, 1 TOMY 3aJIMIIAIOTECS B MacHBi. Jlami KOopemsmis Mix 3riiapKe-
HUMU MacUBaMH NOPiBHIOETHCS 3 BCTAHOBJICHUM IIOPOTOM, 1 SIKIIIO BiH HE BiANIOBiZa€ BCTAHOBJICHOMY 3HA4EHHIO, TO LIeH ele-
MEHT MacHBY JOpiBHIOE 0.

B pesynbrati po0b0oTH QITOPUTMY OTPHUMAHO CIMCOK JIUISHOK JUIS BCTaBKU TU(IOKOMEHTapiB. J{I KOXKHOTIO €JleMEHTa
CIIMCKY 3aJIa€ThCS TIOYATOK JUISHKH THIII Ta 11 JOBXHHA.

Pe3yabTaTu. Ha ocHOBI po3po0i1eHOro MeToly MOUIyKY Miclb Uil BCTAaBKH TH(IOKOMEHTApIB Ta BIOCKOHAICHUX MOJY-
JiB, OyJIO IPOBEAEHO TECTYBAaHHS MPOTrPAMHO-AJITOPUTMIYHOTO KOMIUIEKCY Y CTaHAAPTHIA KOMIUIEKTAIlil, Ta 3 MOJIyJIeM J0/a-
TKOBOTO 3IJ1a/pKyBaHHs. [lepiia Bepcis mporpaMHO-aIropuTMIYHOTO KOMIUIEKCY Aajia pe3yipTar y 120 kopucHux nays. Bep-
cis 3 10IaTKOBUM MoayJieM — 140 KOpHCHUX Tay3.

BucHoBku. Pe3ynbTaTi eKCIEPUMEHTY JalOTh 3MOTY OLIHHUTH, IO PO3poOIeHUH METOJ Ta BAOCKOHAIEHI MOAYJI CKaHy-
BaHHs, (QITBTpALil MaCHBIB Ta 3IJIaPKyBaHHS, JAIOTh CYTTEBHH MPUPICT pe3ynbTaTiB (0mu3bko 13%) MOIIYKY AUISHOK UIS
HakJIaZaHHs TH(IOKOMEHTApIB, 1110 Y CBOIO YEpry MOKpAIlye CTBOPIOBAHUI aaliTOBAaHUI BiJIGCOKOHTEHT /Il OCi0 3 mopymieH-
HSIMH 30DY.

KJ/JIIOYOBI CJIOBA: TudaokoMeHTyBaHHs, TUGIOKOMEHTAp, BiIEOKOHTEHT 11 0cid 3 BajgaMu 30Dy, 3ByKops, Beiis-
JIET-IIEPETBOPEHHS CUTHAIIIB.

V]IK 004.89

METO/J OIIPEAEJEHMUSA CBOBOAHBIX YYACTKOB B BUJIEOKOHTEHTE JJIsA HAJIOXKEHUSA
THU®JIOKOMMEHTAPHUEB

Jemuyk A. B. — kaHI. TexH. HayK, acCUCTEHT Kadenpbl «H(pOpMaLMOHHBIE CUCTEMBI U CETHY», HallMOHANBHBIA YHUBEP-
cureT «JIbBOBCKas MOMUTEXHUKaY, JIbBOB, YKpanHa.

Jlosunckas O. B. — kaHa. TexH. HayK, accucTeHT Kadeapsl «HpopMalMOHHBIE CUCTEMBI U CeTH», HallnoHa bHbIA YHH-
BepcuteT «JIbBOBCKas monUTEXHUKA», JIbBOB, YKpauHa.

AHHOTALIUA

AKTyanbHOCTD. [Ipo0iieMa TOCTYITHOCTH BUICOKOHTEHTA SIBJISCTCS OHOM M3 CaMbIX aKTyalbHBIX MPOOJIeM Jyis Jro/IeH ¢
HapylIeHUs MU 3peHus. [l pemeHust 3Toi npobiaeMsl, pa3paboTaHbl METOAbI U CPEACTBA IOCTPOEHMS, PEAAKTUPOBAHUS U
aJIanTalliy BUACOKOHTEHTA JUISl JIUL C HAPYIICHUSIMH 3PEHHSI.

Leas padorsl. Llensio paboTs siBisieTcs: pa3paboTKa METOAa MOUCKA CBOOOAHBIX OT AUAIOTOB YYaCTKOB B 3BYKOPSAC VIS
BCTaBKUA TH(HIOKOMEHTAPHEB M YCOBEPIIEHCTBOBAHUE MOJIYJICH MMOWCKA ITHX YYacTKOB B MPOrPaMMHO-aJITOPUTMHUIECKOM
KOMIUICKCE afarTaliui BUACOKOHTCHTA JIs JIUL] C HAPYUICHUSAMU 3pCHUS.

Metoa. Peann3oBaH MeTO]] MOUCKA MECT, CBOOOIHBIX OT JHAIIOTOB M JIPYTHX BaYKHBIX 3BYKOB B BHJCOKOHTEHTE. DTH MeC-
Ta BUJECOKOHTEHTA UCIIOIb3YIOTCS AL BCTAaBKM TU(GIOKOMMEHTapueB. Pa3paboTaHbl alrOpUTMBI MOAYJIEH CKaHUPOBAHUS U
(GUIBTpAIM MACCHBOB M MOUCKA B HUX yYAaCTKOB, JOCTYITHBIX JJIS HaJOKEHHsI TH(IOKOMMEHTapHeB. DTO MO3BOJMIO IIPO-
BECTH JIOIOJIHUTENILHOE CIIaXKUBAaHUE CIIEKTPA.

BrimosHsIeTes CriTaXrBaHKE B IPSMOM HalpaBJICHUH, Jajblie B 00paTHOM. PaccunTaB KOPPESLHUIO 3THX ABYX CTIIaXKeH-
HBIX MaCCUBOB, Mbl YBUAUM, YTO KOPOTKHUEC CUT'HAJIBI MPAKTUYCCKU BCC YAAIAIOTCA, a AJIs IIOJIE3HOT0 CUI'HaJla, CIUIAXKCHHBIC B
IPSIMOM U OOpaTHOM HAIPaBJICHUH 3HAUCHHE MEPEKPBIBAIOTCS, U IMOITOMY OCTAIOTCS B MaccuBe. Jlanee KOppesus MeXIy
CIJIa)KEHHBIMH MAaCCHBAaMM CPABHHBAETCS C YCTAHOBICHHBIM ITOPOTOM, U €CIIM OH HE COOTBETCTBYET YCTAHOBJICHHOMY 3Haue-
HUIO, TO 9TOT DJIEMEHT MaccuBa paseH 0.

B pesynbrare paboThl adropuTMa MOIy4eHO CIHCOK YYacTKOB Ul BCTaBKU TH(IOKOMEHTapHeB. sl KaXKA0ro J1eMeHTa
CIIMCKA 3aJaeTcs Hadyauo OECIIyMHOIO yJacTKa U ee JUIMHA.

Pe3yabTaThl. Ha ocHOBe pa3paboTaHHOIO METOJa MOMCKa MECT Ul BCTABKH TU(IOKOMEHTApHEB M YCOBEPIICHCTBOBAH-
HBIX MOJyJeH, ObLIO IPOBEJAECHO TECTUPOBAHHE NIPOrPAMMHO-AITOPUTMUIECKOIO KOMIUIEKCA B CTaHAAPTHOM KOMILIEKTAIMY,
1 C MOZyJIEM JIOTIOHUTEIBHOTO CriaKuBaHuA. [IepBast BepcHs IporpaMMHO-aITOPUTMHUUECKOTO KOMIUIEKCA AaJla pe3yJIbTaT B
120 none3usIx nays. Bepcus ¢ nononHurensHbM MoayieM — 140 nosies3HsIx nays.

BriBoabl. Pe3ynbTaTsl 9KCTIEpUMEHTA O3BOJISIOT OLIEHUTH, YTO Pa3padOTaHHBIM METO/ U YCOBEPIICHCTBOBAHHBIC MOIYIIN
CKaHUPOBaHMs, GUIbTPALUKY MACCUBOB U CIJIaXUBAHUS, JAIOT CYLIECTBEHHBIM NPUPOCT pe3ylbTaToB (0Koao 13%) moucka
YYacTKOB /ISl HAJNOXKEHUS! TU(IOKOMEHTAPUEB, YTO B CBOIO OYEPeAb YJIy4YIIaeT CO3JaBaeMbli aJalTUPOBAHHBIH BUICOKOH-
TEHT JUIS1 JIUI] C HApYLICHUSMH 3pEHHUSI.

KJIFOUEBBIE CJIOBA: TH()IOKOMMEHTHPOBaHKE, TH(PIOKOMMEHTApP, BUACOKOHTEHT ISl JIMI C HAPYIICHUSIMU 3PEHHS,
3ByKOps/[, BeliBner-npeobpa3oBaHue CUTHATIOB.
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