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Копии программ конференций приведены в Приложении 2.

4. Участие в грантах
Не участвовал.
5. Участие в конкурсах, олимпиадах
1. Участие в отборочном этапе Всероссийской олимпиады студентов «Я - профессионал» в 2019-2020 учебном году в категории «Магистратура/Специалитет» по направлению «Фотоника».
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Копии сертификатов приведены в Приложении 3.
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7. Стажировки
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11. Награды, премии, дипломы
1.Награда за третье место за доклад на конференции ITNT-2020.
Копия грамоты представлена в приложении 4.
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Development of a selective assembly card of the «Koadut» lens

Yu.Yu. Kachurin?, O.A. Kananykhin?, I.A. Levin?

!Bauman Moscow State Technical University, 2-aya Baumanskaya street 5, Moscow, Russia,
105005
2JSC "Krasnogorsky Zavod" (KMZ "ZENIT") , Krasnogorsk, Moscow region, Russia

E-mail: kachurin@bmstu.ru

Abstract. The work is devoted to the development of a selective assembly card of the
«Koadut» lens, depending on the actual thickness of each of the seven lenses included in the
optical scheme of the objective. Criteria for sorting options are substantiated, a macro for
processing a file with the results of measurements of actual lens thicknesses, which forms an
assembly card, is created. The macro was tested on a test file with a normal distribution of
deviations from the nominal value of a batch of one hundred lenses.

Introduction
Modern the assignment of tolerances for optical parts is associated with ensuring the required quality
of the designed product. [1,2]. The design requires a balance between production capability and level
of quality. In some cases, the resulting tolerance may not be feasible in practice[3,4]. On the other
hand, it is possible to increase the tolerance field due to the subsequent selective assembly [5]. This
work is devoted to the development of a selective assembly card for the “Koadut™ lens, depending on
the actual thickness of each of the seven lenses included in the optical layout of the objective. Due to
selective assembly, it was supposed to increase the tolerance field for the thickness of each lens from +
0.003mm to £+ 0.005mm. The evaluation criterion was the back focal distance, which determined the
position of the CCD matrix from the back face of the frame. It should have changed from the nominal
value by no more than a third of the specified tolerance range. Also, the criterion for choosing an
option for a complete set was the equality to zero of the sum of deviations from the nominal size for
the last four lenses. This eliminated the need for shims or face trimming during assembly.

Also, the initial data for compiling the assembly card were the results of measurements of the
thickness of the manufactured lenses, as a result of which the lenses were divided into groups
according to deviations from the nominal size with a step of 0.001 from -0.005 to +0.005 for each lens.

1. Compilation of configuration options
The lens layout is shown in Figure 1

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1
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Figure 1. "Koadut" lens layout

Image

To obtain the configuration options, a macro [6, 7, 10] was written, as a result of which 14 files
were generated. In these files, for one of the lenses, the thickness was at the maximum deviation value
of +0.005 or -0.005, for the rest, the deviation should have been smaller.

Also, 14 files were generated, in which for one of the lenses the deviation was +0.004 or -0.004.
The rest had a smaller deviation from the nominal.
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Figure 2. Obtained files with configuration options.
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Next, the configuration options were sorted so that actual deviations from the nominal value were not
repeated on a certain line in all files for each lens. An example of sorted files is shown in Figure 3.
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3. File processing

Figure 3. Example of sorted files

At the final stage, a macro was written for processing the file with the results of measurements of the
actual lens thicknesses, which forms an assembly card.

The created macro was tested on a test file with a normal distribution of deviations from the
nominal value for one hundred lenses. The number of lenses sorted by deviations in their thickness in

Table 1 [8, 9] and Figure 4.
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Table 1. Number of lenses sorted by deviations in their thickness

Lens 1 Lens 2 Lens 3 Lens 4 Lens 5 Lens 6 Nominal deviation
25 25 25 25 25 25 +0.005
29 29 29 29 29 29 +0.004
33 33 33 33 33 33 +0.003
37 37 37 37 37 37 +0.002
40 40 40 40 40 40 +0.001
40 40 40 40 40 40 0
40 40 40 40 40 40 -0.001
37 37 37 37 37 37 -0.002
33 33 33 33 33 33 -0.003
29 29 29 29 29 29 -0.004
25 25 25 25 25 25 -0.005

Figure 4. Number of lenses sorted by deviations in their thickness
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As a result, an assembly card was obtained in which lenses with an extended thickness tolerance
were completely selected from a set of lenses, as shown in Table 2 and Figure 5.

Table 2. The result of the macro

Lens1 Lens 2 Lens 3 Lens 4 Lens 5 Lens 6 Nominal deviation
0 0 0 0 0 0 +0.005
0 0 0 0 0 0 +0.004
17 18 18 16 15 18 +0.003
22 22 23 21 21 20 +0.002
25 26 24 27 26 26 +0.001
26 26 24 26 27 24 0
23 23 23 21 24 23 -0.001
22 21 22 24 22 22 -0.002
17 16 18 17 17 19 -0.003
0 0 0 0 0 0 -0.004

0 0 0 0 -0.005

Figure 5. The result of the macro
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4. Conclution

Thus, we have developed a database that allows us to form objective lens "coadout" assembly card
with the use of lenses with extended thickness deviation while maintaining the specified quality
criteria
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Calculation of contrast for computer simulated resolution
chart image
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Bauman Moscow State Technical University, 2-aya Baumanskaya street 5, Moscow,
Russia, 105005

Email: caich@mail.ru

Abstract. The work is devoted to the analysis of the resolution chart image created with the
Image Simulation mode of ZEMAX software. The changes in image quality are simulated using
the model of Helios-44M-4 photographic objective lens. The research is conducted for
monochromatic light conditions and computer simulated resolution test chart as an object for the
lens with different chart positions. An axial beam and an off-axis beam that corresponds to the
maximum object space field angle are analyzed. The calculation of contrast of the simulated
resolution chart images is made modeling different spatial frequencies of the chart lines. The
contrast is calculated in three ways. The first way uses the maximum and minimum values of the
image illumination, and the second and third ways are based on the integral values of the
illumination of black and white lines, calculated with the method of rectangles and the method
of trapeziums, respectively. Having been calculated the values of contrast are compared with the
theoretical values of the diffraction modulation transfer function obtained with ZEMAX.

1. Introduction

Optical system design is now closely connected with usage of computer-aided software such as
ZEMAX, Code V, OSLO, OPAL, etc. Obviously, the most informative criteria to assess image quality
for specialists in optical system design are modulation transfer function (MTF) [1], encircled energy
function, point spread function (PSF), etc., which are available in modern special software, in particular
ZEMAX [2]. On the other hand, software producers create and develop new functions and modes
connected with the visualization of images that can be formed by an optical system being analyzed [3-6].
Computer simulation of images with modeling of an aberrational degradation of their quality is
performed in ZEMAX using the Image Simulation mode [2]. The simulation is provided for a graphic
image of an object saved as a file and loaded into the program by its user. This mode may be useful to
present the results of researches to a customer and to demonstrate the expected image quality without
explaining complex technical terms and details [6].

In this regard, the authors consider it interesting to study the correlation between the results of two
ZEMAX modes: diffraction MTF mode and Image Simulation mode. The results of the first one are
taken as reference and correspond to MTF graphs as "theoretical" values of contrast for different spatial
frequencies, while the results of the second mode produce the images of the resolution chart to calculate
the "practical" values of contrast. Therefore, section 2 is devoted to the description of different contrast
calculation methods and defines input data connected with a resolution chart, an optical system and
Image simulation mode settings. Section 3 gives the results of contrast calculation and estimates
correlation of results of two ZEMAX modes for different input conditions.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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2. Description of contrast calculation methods and input data

2.1. Resolution test chart and its settings
An estimation of the photographic objective lens "visual resolution” is based on the visual observation
of the images of special test charts formed with an optical system being tested [1]. The most frequently
used chart in Russian Federation (RF) is a "mira" resolution chart shown in figure 1. The resolution test
chart layout and the size of its elements are regulated with RF standards such as GOST 15114-78.
In general, there is a set of similar charts and every chart consists of 25 elements (see figure 1) as well
as each element contains a system of horizontal, vertical and inclined black and white lines. Thus, the
chart is an ideal 100% contrast object with a set of different spatial frequencies in the tangential, sagittal
and inclined sections.

Working with the Image Simulation subprogram it is not necessary to use all the chart shown in
figure 1. It is rather more convenient to use a region of interest (ROI), consisting of 10 line pairs where
one pair is a set of single black and white lines as shown in figure 2.
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Figure 1. Resolution test chart. Figure 2. Resolution chart region of interest.

Using ZEMAX Image Simulation settings window shown in figure 3 it is possible to adjust specific
parameters of chart ROI: wavelength, tangential or sagittal section, axial or off-axis position, etc. For
example, it can be seen in figure 3 that ROI spatial frequency and line orientation are set with the Field
Height and Rotate Source fields, respectively.

Image Simulation

—— Source Bitmap Settings —

it e N |
Field Height: 1 Oversampling: ’m
Flip Source: None - Guand Band: ’m
Rotate Source ’m Wavelength: m

Field: S

— Convolution Grid Settings —
Pupil Sampling: m Image Sampling: 64x 64 -
PSF-X Points: [3~ =] PSFYPoints: R
™ Use Polarization Aberations: ’W‘
¥ Apply Fixed Apertures ¥ Use Relative llumination
—— Detector and Display Settings —

Show As Simulated Image |  Pixel Size: W
Reference: ’m X Pixels: W
Flip Image None v| Y Pixels W
[ Suppress Frame

Output Fie: [

oK | Cancel | Save | Load \ Reset | Help |
Figure 3. Image Simulation settings window.
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The interface of the Image Simulation mode also allows to adjust pupil and image sampling
connected with calculation accuracy and to take into account diffraction effects and aberrations.

2.2. Optical system model
The transmittances of the black and white lines of the resolution chart do not depend on the spatial
frequency and the chart is considered to be an ideal test object with 100% contrast. The changes in the
intensity of the lines of chart images are connected with the parameters of the optical system, such as its
aberration correction, diffraction, etc.

Resolution chart image simulation is made for "Helios-44M-4" objective lens [7]. The optical layout
of the lens shown in figure 4 contains 6 elements in 4 groups and may be classified as an optical system
of "Planar” (Biotar) type.

Figure 4. Layout of "Helios-44M-4" objective lens.

2.3. Image simulation and contrast calculation algorithms

The results of the Image Simulation mode [2] can be represented in graphical or text windows shown in
figure 5. The text window contains information about the intensity values at different points of the image
for red, green and blue colors. The intensity values for each wavelength can change from 0 to 255 that
corresponds to 8-bit image. In addition, the windows contain the value of the image size that makes it
possible to calculate the spatial frequency of the chart in image plane. Since the resolution chart ROI
has 10 pairs of lines, the spatial frequency of the image can be calculated as the ratio of 10 linepairs to
the image size in mm. For the image simulation results shown in figure 5 the image size is 1 mm so the
spatial frequency is 10 linepairs/mm. Changing the size of the object it is possible to get the necessary
values of spatial frequencies as 10, 20, 50, 75, 100, 150 and 200 (for the axial position of the test chart
only) linepairs per mm.
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Figure 5. Image Simulation results.
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Different methods of MTF mesurements are described in [8, 9]. Our research is based on the
resolution chart image analysis, contrast calculation for the images with different values of spatial
frequencies and building MTF graphs.

The calculation of contrast of the resolution chart ROl images is performed in three different ways.

Method 1 is based on calculating the contrast K using the maximum I,,,,, and minimum I,,,;,, peak
values of the image intensities. The contrast K is expressed as follows:

zlmax_lmin _ (1)
Imax + Imin

Method 2 uses integral maximum and minimum values of the image intensities calculated by the
method of rectangles. In that case the contrast K can be found as

M M/
2 2
Zlmaxm - Zlminm
_m=1 m=1
K‘l\% M ' (2)
Zlmaxm + Zlminm
m=1 m=1

where M is the number of points in the image period that is a single pair of black and white lines.
Method 3 uses integral maximum and minimum values of the image intensities calculated by the
method of trapezium. In that case the contrast K is
M
21

MAI

Z max m +2| maxm+l z minm +2| min m+1
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M) Y2

> >
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3. Calculation of contrast for resolution chart simulated images

3.1. Calculation of contrast for the axial position of resolution chart ROI

The results of analysis of resolution chart images formed with Helios-44M-4 objective lens for the axial
position of the chart are shown in table 1. The values of contrast K are calculated for the spatial
frequencies defined in subsection 2.3. Three methods of contrast calculation described in subsection 2.3
are used. The theoretical values of contrast are obtained as a result of ZEMAX diffraction MTF mode.

Table 1. Calculation of contrast for the axial position of resolution chart ROI.

Frequency Contrast K
(linepairs/mm) Method 1 Method 2 Method 3 Theoretical value
10 1.000000 0.843369 0.887139 0.919384
20 0.961089 0.725185 0.774221 0.770136
50 0.486238 0.337813 0.365456 0.355784
75 0.301333 0.193600 0.210074 0.198003
100 0.200000 0.121144 0.131579 0.130819
150 0.087248 0.057111 0.061458 0.063578

200 0.006237 0.001663 0.001616 0.016804
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Figure 6 shows four MTF graphs. Theoretical graph corresponds to the diffraction MTF calculated
with ZEMAX software. The other graphs are built based on the values of contrast in table 1, obtained
with the methods of contrast calculation described in subsection 2.3. Figure 6 also shows simulated
images of the resolution chart ROI for the spatial frequencies indicated in table 1.
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Figure 6. MTF graphs and resolution chart images for axial position of the chart ROI.

Based on the data of figure 6 and table 1 it can be concluded that there is a high correlation between
the theoretical values of contrast and the values calculated with integral methods of intensity analysis
(methods 2 and 3). It should be noticed that method 3 provides the best approximation to the theoretical
graph.

3.2. Calculation of contrast for the off-axis position of resolution chart ROI

The calculation of contrast for the off-axis position of the resolution chart ROl is performed for the
horizontal and vertical orientation of the ROI lines, that makes it possible to calculate the tangential and
sagittal MTFs. Figure 7 shows a cross-sectional profile of the intensities in the image of ROI horizontal
lines.

y

Figure 7. Spatial intensity distribution in the image plane.
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As can be seen from figure 7 the resulting profile is not symmetric relative to the maximum and
minimum intensity values (peak values). As a result, it leads to ambiguity in the interpretation of the
line boundaries in the image plane [10]. Therefore, two approaches were considered in determining the
line boundaries, that is important in contrast calculation with integral methods (methods 2 and 3):

o approach 1 illustrated in figure 8 defines that to calculate the integral maximum intensity value,
MiJ2 following one by one Im,,,, intensity values are taken and every Im,,,, value must be
greater than every I'm,,,;,, intensity value of the remaining M/2 number of values; these remaining
MI2 number of Im,,,;,values are taken to calculate the integral minimum intensity value;

e approach 2 illustrated in figure 9 defines that to calculate the integral maximum intensity value,
MI2 Im,,,, values are taken and these values are equidistant from the maximum intensity peak
value; to calculate the integral minimum intensity value M/2 Im,,;, values are taken and these
values are equidistant from the minimum intensity peak value.

/\

v s

Figure 8. Line boundary interpretation based Figure 9. Line boundary interpretation
on approach 1. based on approach 2.

Tables 2 and 3 contain the contrast values calculated with the described above approaches 1 and 2,
respectively. The structure of the tables is similar to table 1.

Table 2. Calculation of contrast based on approach 1
for the off-axis position of resolution chart ROI and horizontal line orientation (tangential MTF).

Frequency Contrast K
(linepairs/mm) Method 1 Method 2 Method 3 Theoretical value
10 0.976285 0.708289 0.736822 0.690300
20 0.776173 0.509577 0.514695 0.482279
50 0.282322 0.156269 0.163969 0.132025
75 0.127962 0.055335 0.057950 0.108413
100 0.151807 0.087662 0.092520 0.059784
150 0.107551 0.066900 0.069789 0.032996
200 0.006237 0.001663 0.001616 0.016804

Figure 10 shows four MTF graphs based on the contrast values according to table 3. Theoretical
graph corresponds to the diffraction tangential MTF calculated with ZEMAX software. The other three
graphs obtained with approach 2 correspond to the values of contrast calculated with methods 1-3,
respectively (see table 3). Figure 10 also shows simulated images of the resolution chart ROI for the
spatial frequencies given in table 3.
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Table 3. Calculation of contrast based on approach 2
for the off-axis position of resolution chart ROI and horizontal line orientation (tangential MTF).

Frequency Contrast K
(linepairs/mm) Method 1 Method 2 Method 3 Theoretical value
10 0.976285 0.708289 0.736822 0.690300
20 0.776173 0.501984 0.523740 0.482279
50 0.282322 0.143850 0.149994 0.132025
75 0.127962 0.053812 0.055079 0.108413
100 0.151807 0.083215 0.087216 0.059784
150 0.107551 0.060957 0.063468 0.032996
200 0.006237 0.001663 0.001616 0.016804
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Figure 10. Tangential MTF graphs and resolution chart images for off-axis position of the
chart ROI with horizontal line orientation.

Comparing the data of tables 2 and 3 it can be concluded that there is a high correlation between the
theoretical values of contrast and the values calculated with integral methods of intensity analysis
(methods 2 and 3) and approach 2 in determining the boundaries of the line image for the given set of
spatial frequencies. As can be seen from table 3 and figure 10 the best approximation to the theoretical
values is obtained when method 2 is used to calculate the contrast.

The values of contrast presented in table 4 are obtained with the off-axis position of the resolution
chart ROI and vertical orientation of the ROI lines. The theoretical contrast values correspond to the
sagittal MTF.
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Table 4. Calculation of contrast for the off-axis position of resolution chart ROI

and vertical ROI line orientation (sagittal MTF).

Frequency Contrast K
(linepairs/mm) Method 1 Method 2 Method 3 Theoretical value
10 1.000000 0.707241 0.736928 0.845609
20 0.627242 0.421963 0.440655 0.519443
50 0.209877 0.106264 0.112215 0.012131
75 0.048458 0.004971 0.004631 0.160242
100 0.078947 0.032187 0.035654 0.030425
150 0.065169 0.023772 0.026847 0.061431

Figure 11 shows four MTF graphs based on the contrast values according to table 4. Theoretical graph
corresponds to the diffraction sagittal MTF calculated with ZEMAX software. The other three graphs
correspond to the values of contrast calculated with methods 1-3, respectively (see table 4). Figure 11 also
shows simulated images of the resolution chart ROI for the spatial frequencies given in table 4.
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Figure 11. Sagittal MTF graphs and resolution chart images for off-axis position of the chart

ROI with vertical line orientation.

Analysing the data of table 4 and figure 11 it can be concluded that the correlation between theoretical

and calculated values of contrast is very low.

4. Conclusion

According to the research simulated images of the resolution test chart for its axial and off-axis positions
have been obtained with Image Simulation mode in ZEMAX software. To calculate the contrast of the
resolution chart ROI images three different methods of maximum and minimum intensity estimation have
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been analysed. The first method uses peak intensity values for the images of black and white lines whereas
the second and the third methods use integral maximum and minimum intensity values, calculated with the
methods of rectangles and trapeziums, respectively. Calculated values of contrast have been compared with
the theoretical contrast values that were taken from ZEMAX diffraction MTF graphs.

A high correlation between the calculated and theoretical contrast values is observed for the axial
position of the resolution chart ROI. The best results are obtained when using the integral maximum and
minimum values of the image intensity, calculated using the trapezium method.

As for the off-axis position of the resolution chart ROl very low correlation can be found for sagittal
MTF curves. High correlation of the calculated and theoretical contrast values is observed for the
tangential MTF graph in the area of low and high spatial frequencies. The maximum deviation between
the values can be seen in the area of medium spatial frequencies and reaches 15%. In this case, the best
result was obtained when using the contrast estimation with the integral maximum and minimum image
intensity values, calculated with the method of rectangles.

Future researches may be conducted for the practical mesurements of contrast for resolution chart
images formed with a real "Helios-44M-4" objective lens and comparison of the results with ones
obtained in the current study.
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OCOBEHHOCTHN UNCIIOJIBb3OBAHMUNA
ITPOI'PAMMBI ZEMAX IIPN AHAJIN3E
OIITUNYECKUX CUCTEM

crapumii npenogasatesb KayypuH 10.10.1, k.T.H. KptokoB A.B.1,
cTyAeHT KaHaHbixuH O.A.*

tMockosckutli 2ocydapCmeeHHbIl mexHudYeckul yHueepcumem um. H,3. baymaHa
caich@mail.ru, alex_krioukov@mail.ru, oleg.kananihin@gmail.com

Ipencrasnensl 0cOOCHHOCTH MpUMEHEHUs porpamMMbl ZEMAX, BO3HHKAFOIIME TIPY aHATIM3E ONTHYCCKHX CH-
CTEM: BBIYHCIICHHS XPOMATU3MA YBEIIYCHHUS 1S ahOKABHBIX CUCTEM, MOJIOKEHHS BBIXOJJHOTO 3payKa, HaIpaB-
JICHWsI OTCYETA YIIIOB IIPY BBO/IE YIJIOBOTO MOJISI ¥ HAKIIOHOB [OBEPXHOCTEH, UCIIOJIb30BaHHMS MAKPOCOB.

KaroueBble cioBa: ZEMAX, macro

B Poccun peiictByer 'OCT 7427-76 «I'eomeTpuyecKkas ONTHKA», pEriiaMEHTUPYIOIIUH OCHOBHBIE TEp-
MUHBI, OIIpeIeTICHUs U OyKBEHHbIE 0003HAYEHU S, UCIIOJIB3YEMBIX NP pacueTax ONTHYECKHUX cucteM. an-
HBIE TEPMUHBI U 0003HAYEHHS 00s3aTENbHEI [ 1] ISt IpUMEHEHHS B IOKYMEHTAIIUHA BCEX BUIOB, yIeOHU-
KaX, Y4eOHBIX TTOCOOMAX, TEXHUUCCKON 1 CIIpaBOYHON uTepaType. CyIecTByore U pa3padbaThiBaeMbIc
METOJbl 1 METOAMKHU TabapuTHOT'O U a0EpPALlMOHHOTO PACUETOB, aHAIN3a U CUHTE3a ONTHYECKUX CHCTEM
0a3upyroTcs Ha UCIOJIb30BaHUU JaHHOTO cTaHAapTa. C Ipyroi CTOPOHBI, BHEAPEHUE B 00pa30BaTEIbHbIH
Y TIPOU3BOJICTBEHHBIN MPOIIECCH COBPEMEHHBIX MPOrPAMMHBIX MPOJIYKTOB HHOCTPAHHOT'O MPOHU3BOJICTBA,
takux kak ZEMAX, OSLO, Code V, npuBoaHT K HEOOXOAMMOCTH y4eTa UX MHTepdeiica u alropuTMoB
00pabOTKH UCXOJIHBIX JaHHBIX, KOTOPBIE 3a4acTyI0 HE YUYUTHIBAIOT OTEYECTBEHHBINH CTaHAAPT.
[Iporpamma ZEMAX sBnsieTcs 0qHOM M3 BEIyIIHUX MPOTPaMM B 00JIaCTH pacdyeTa W ONTUMHU3ALUN ONTH-
yeckux cucteMm. OJHAKO NpH €€ UCTIOIh30BaHUU HEOOXOJUMO YUHTHIBATE PsIl 0COOCHHOCTEHN, CBA3aHHBIX
¢ e¢ uHTepdeiicoM U anropuTMamMu 00pabOTKH UCXOOHBIX NaHHBIX [2]. HekoTopble Takne 0cOOEHHOCTH
MpeACTaBIEHbI HIXKE.

HpaBnno 3HAKOB 1JIf1 YIJIOB

[IpoTuBopeuns ¢ TpeOOBaHUSIMU OTECYSCTBEHHOI'O0 CTaHAAPTA JIJIs YTIIOB MOXKET OBITH 3aMEUEHO YK€ Ha
HadaJIbHOM 3Talle MOJICIUPOBAHUS ONTHICCKOW cUCTEeMBbI B mporpamme ZEMAX mnpu 3amaHum yrioBBIX
pasmMepoB npeameta. OTpUIATEILHOMY JIHHEHHOMY pa3Mepy —Y TMpeaMeTa COOTBETCTBYET MOJIOKHUTEIb-

ueiii yron Y — Field (Angle(Deg)) muanorosoro okHa Field Data. Takum 00pa3oM, 3a MOJOXKHUTEIBHOE

HaIpaBICHUE OTCUYETa YIJIOB B MpOrpaMMe MPUHATO HAMPABICHHE BPAICHUS JIyda OT ONTHYECCKONH OCHU
MPOTHUB JIBUKCHUS YaCOBOW CTPENIKU. AHAJIOTUYHBIM 00pa30M B MPOrpaMMe PacCUHTHIBAIOTCS 3HAYCHHS
YTJIOB TPACCHPOBKH JTy4eil, 4TO BUIHO B TEKCTOBBIX OKHAaX aHann3a, B vacTHoctH Ray Trace. UtoOwI npu-
BECTH JTAaHHBIC 3HAUCHUS B COOTBETCTBHE C [1], X HEOOX0AUMO OpaTh ¢ OOPATHBIM 3HAKOM.

TeM He MeHee, IpH 3aJaHUU HAKIOHOB 3€PKaIbHBIX U MPEIOMIISIIONINX TTOBEPXHOCTEN (IMaI0roBOe OKHO
Surface Properties Bkiaaka), mogenupoBaHuu moBepxHocteit tumna Tilted, a Takke mpu MOBOPOTE CH-
CTEMBI KOOPAMHAT ¢ IMOMOIIEI0 moBepxHocTeit Tuma Coordinate Break mosoxuTenbHoe HapaBiIeHnE OT-
cUeTa yTIIOB COBIIAJIaeT C HANPABICHUEM JBIKESHUS YaCOBOW CTPEIKH, T.€. coryacyercs ¢ [1].

IIpaBuI0 3HAKOB /ISl MPOJOJLHBIX OTPE3KOB

3HaueHHs OCEBBIX pacCTOSHHUIN BBomaTcs B mosie Thickness pemaktopa Lens Data Editor (LDE) mpo-
TpaMMBI COTJIACHO MPABUITY 3HAKOB [ 1]: TONIIMHA MOJOXKUTENbHA, €CIIH JIyd UAET CIeBa HAIIPABO U OTPH-
naTelbHa, €Clid Jyd HIET CrpaBa HaueBo. [[puMEeHUTENBHO K 3€pKaJbHBIM MOBEPXHOCTSIM JIyd Pacipo-
CTpaHseTCs CIpaBa HAJIEBO MOCJIEC OTPAXKEHHS OT KaKIOr0 HEUETHOTO 3epKajla U CJIeBa HApaBO — IOCIE
KaXJ0T0 4€THOTO 3epKajia. DTO MPUBOJUT K TOMY, YTO OCEBBIC PACCTOSHUS TOCJIE KaXKIOr0 HEYETHOTO
3epKajia UMEIT OTPUIIATENbHBIN 3HAK, a IMOCIe KAKOTO YETHOTO — MOJIOKUTEITHHBIMH.

Cornacio I'OCT 7427-76 [1] nepenHuil oTpe30K, 3aJal0IINI MONI0KEHUE MPEAMETAa OTCUUTHIBACTCS OT
MEePBOI TOBEPXHOCTH ONMTHYECKON CHUCTEMBI, TO3TOMY IJISI IpeAMETa, HAXOSIIETOCs CIeBa OT ONTHYe-
CKOW CHCTEMBI, €T0 3HaueHHe OyAeT OTpUIaTeNbHBIM. B mporpamMmme Zemax aiis TaHHOTO PACCTOSIHHS OT-
cu€T BeAETCSA OT IUIOCKOCTH MPEAMETOB IO MEPBOW MOBEPXHOCTH ONTHYECKOW CUCTEMBI, MO3TOMY B
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JIAHHOM cITy4ae OHO OyJIeT MoJIoKHUTeNbHbIM. OTpHUIIaTeIbHOE 3HAUCHUE TAHHOHN SYCHKH TpOrpaMMEbl Oy-
JIET COOTBETCTBOBATh MPEIMETY, HAXOAAIIEMYCS CIPaBa OT MEPBON MOBEPXHOCTH.

[IpaBwiia 3HaKOB, MPUMEHSIEMOE B MpOTrpaMMe Zemax, HauboJiee HeOJHO3HAYHO JIJIsl MHTEPIPETAIIUH 3Ha-
YEHUN MapaKCUATbHBIX XapaKTePUCTHK B CHCTEMaX, COJIEPIKAIINX JIEMEHTHI C 3¢PKAIbHBIM OTPaKeCHUEM
(B TOM UHCIIE ComepIKAIIMX MoaeaHu mpu3M B Buae Pob u CAD-daiinos).

Pacuer cymm 3eligens u abeppanuii 3 nopsiaka

MHorue METOIMKN CUHTE3a ONTUYECKUX CHCTEM HCIOJB3YIOT I pacdyeTOB 3HAUEHUs CyMM 3eiinens u
abeppanun I mopsiaka.

[Iporpamma ZEMAX BbruucisieT CyMMbl 3ei1eisi TOJIbKO IJI1 YCIOBHI €CTeCTBEHHONH HOPMUPOBKHU. DTH
3HAYEHUS 110 MOAYJIO U 3HAKy COOTBETCTBYIOT 3HAYEHHUAM, IIOJy4YaeMbIM B OT€UECTBEHHOM Iporpamme
OPAL.

3Haduenne nmpoaoibHON chepudeckon adbepparuu (LSPH) n mepunuonanpaoit komel (TTCO) Tperhero
NOpAIKa OTJIMYAETCS 3HAKOM, a XpOMaTU3M MNoJlokeHus nepsBoro nopsiaka (LAXS) umeeT TOT ke 3HaK.
OTH 0COOEHHOCTH HEOOXOMMO YUNUTHIBATh MTPU HCTIOIB30BAHUHU aITeOpanyecKkoro MeTo /ia CHHTE3a ONTH-
YecKux cucTeM [3], a TakKe IpH OLIEHKE abeppariii BHICIINX MOPSIKOB.

XpoMaTH3M yBeJH4YeHHUS B a(POKAJBHBIX CHCTEMAax

Pacyer xpomartmdeckoil abeppauuu yBeIHMYSHHS OCYLIECTBISETCS dYepe3 IMyHKT MeHro Analisis ->
Miscellaneous -> Lateral Color mporpammer ZEMAX. Kpome Toro, B citydae apOKalIbHBIX CHCTEM yKa-
3aHHas abeppanusi MOXeET ObITh pacCUMTaHa HETIOCPEACTBEHHO KaK Pa3HOCTh YIJIOB IJIaBHBIX Jydel IS
KpalHUX AJWH BOJH, 3HaYCHHS KOTOPHIX npeacTasiieHbl B okHe Ray Trace. Takxke xpoMaTu3M yBenude-
HUSI MOXET OBITh IMOJIY4YeH KaK Pa3HOCTh MOTEepeYHbIX (YIIIOBBIX) abeppaliuii riIaBHBIX JTydei s KpaHHUX
JUJTMH BOJIH, 3HAYEHUs KOTOPBIX IpeacTaBieHsl B okHe Ray Fan. CpaBHeHue 3HaueHUN XpomMaTHU3Ma yBe-
JTUYEHMS], TOJCYUTAHHBIX Pa3HBIMU CIIOCOOaMHM, IOKA3aJ0, YTO IS YTII0B TNIaBHOTO JIy4a, IPEBBIIIAI0IINX
ISITh TPaJyCcoB, 3HA4YCHUs abeppallyu, MoIy4eHHbIX B TekcToBoM okHe Lateral Color, OyayT 3aHUKEHBI,
T.K. OTIPEJETATUCH KaK apKCUHYC Pa3HOCTH CUHYCOB yTJIOB TJIaBHBIX Jydeil. [l mpaBUIBHOTO BhIUMCIIE-
HUS XpOMaTH3Ma yBEJIMUEHUS MpeaaraeM HCIoIb30BaTh MaKpoOC:

Pi =3,141592653589793
Raytrace 0,1,0,0, 1
sin_w_F =RayM (nsur())
w_F =—asin(sin_w_F)«180/Pi
Raytrace 0, 1,0, 0, 3
sin_w_C = RayM (nsur())

w_C = —asin(sin_w_C)=180/ Pi
dw_FC=w_F—-w_C

JIOTIOTHUTENBEHO OTMETHM, UTO B s3bIke MakpocoB ZPL (ZEMAX Programming Language) HeT BCTpoeH-
HOU ITOCTOSTHHOM, COOTBETCTBYIOMIEH 001meMupoBoi koHcTanTe 7w = 3,141592653589793... D10 3HAUCHHE
HEOOXOAMMO BBECTH B BUJE OTIACIHHON EPEMEHHOM.

IIpononbHas chepuyeckas abeppanus B apoKaIbHBIX CHCTEMaX

3HaueHUs NPOAOILHBIX abeppaluii ISl OCEBOTO MyYKa JTydel TeIEeCKOMUIECKON CUCTEMBI B BEPCUAX MPO-
rpammbel ZEMAX mocite 2013 ronma, mpoTrBopedaT mpaBuiay 3HakoB [1]. DTo cBsS3aHO ¢ TeM, 4TO pa3pa-
OOTYMKHM TpOrpaMMBI BBEJIM COOCTBEHHOE IMPABHUIIO OIPENCICHHS 3HaKa MPOJOJILHON abepparnuu ado-
KaJlbHBIX CHCTEM, KOTOPOE 3aKjiIovaeTcs B CIEAYIONEM: 3HaK adeppaluy CUMUTAETCS MOJOKHUTEIbHBIM,
€CIH JIy4, MPOXOIAIINN Yepe3 30Hy WM Kpail BXOAHOTO 3padvka, epeceKkaeT ONTUYECKYI0 OCh OIKe K
ONTHYECKOW CHCTEME 10 CPAaBHEHHIO C ITOCKOCTHIO MapakcruaibHOro n3oopaxeHus [2]. B oreuecTBeHHOM
MPAKTHKE pacueTa MpH PacIoOKEHUN H300paKeHUs CIIpaBa OT ONTHYECKON CHCTEMBI (3aJHUN (POKaIb-
HBI OTPE30K MOJIOKHUTENICH) MPOJ0JibHA abeppauusi CUMTACTCS IMOJIOXKUTEIBHOH, €CIH JIyd OCEBOTrO
My4Ka, MPOXOJANINI Yyepe3 30Hy HJIM Kpail BXOJHOTO 3payka, MPUXOAUT Ha OOJbIIEM PACCTOSHHUH OT OIl-
TUYECKOI CHCTEMBI IO CPAaBHEHUIO € MapaKCUAJIbHBIM JYy4YOM, T.€. AJI1 JAHHOTO Cllydasi IPOJOJIbHOE CMe-
[ICHUE TOYKH MePEeCEUCHUs C ONTUYECKOM OChIO MPOUCXOANUT B CTOPOHY OT ONTUYECKOI CHCTEMBI.
PacueT noJio:KeHHs1 BBIXOJHOI0 3payKa

B Bepcusix mporpammbl ZEMAX, Beimymienabix mocie 2013 roga, cymecTByeT HECKOIBKO CIIOCOOOB
oTpeeNIeHrs TapaKCHAIBHOTO TTOJI0KEHUS BRIXOTHOTO 3padKa;

18

MeToabl U cpeaAcTBa HayYHbIX UccnefqoBaHUM
Methods and means of scientific research





— CUMTBHIBaHHUE HeMocpeacTBeHHoro 3naueHus EXit Pupil Position B pasgene General Lens Data cienudu-
KallMM ONTHYECKOM cucTeMsl Prescription;
— 3aganue craryca Pupil Position wiu Chief Ray Height nns sueitku Thickness nocnenneit moBepxHoctu
ONTHYECKON CHCTEMBI.
Opuaxo, B mporpaMmme ZEMAX He TIpeyCMOTPEHO BBRIYHCIEHHE MTOI0KEHHS BBIXOIHOTO 3padka [4] mis
HAKJIOHHBIX MyYKOB JIy4el, KOTOPOe MOXKET OTIMYAThCs M3-3a abeppanuu B 3padkax. s BeIYHCICHHS
3TOTO 3HAYCHUS MPEIaraeM MCIoIb30BaTh MaKpOC:

raytrace 0, 1,0, 0, 2

sp_b_wk =Thic(nsur() —1)—(RayY (nsur()) = RayN (nsur())) / RayM (nsur())

Hcnonb3oBanne MaKpoCoOB

Hcnons3oBanne MakpocoB B kadecTBe cTaTyca ZPL Macro yacto Tpebyet cYuThIBAHUE UMCHH HUCIIOIb3Y-
eMmoro makpoca. MuTepdeiic auamorosoro okHa Solve on surface opranusoBaH Tak, 4TO €ro MOTOTHU-
TEJIbHBIMU MTapaMeTPaMH SBISIOTCS Yrciia. M3Bnedsb UMs Makpoca B BUJIC TEKCTa BO3MOXHO MIPH MTOMOIIH
Oydepa oOMeHa, 0OJJHAKO JaHHBIM CIIOCOO MPUMEHUM HE BO Bcex Bepcusix nporpammel ZEMAX. VkaszaH-
Has Ipo0JieMa pelraeTcsl UCIOIb30BaHUEM B UMEHU MaKpoca TOJIbKO Iudp, T.e. GOpMUpPOBAaHUEM UMEHU
Makpoca B BUJIE YHCTIa.

BriBoabI

[Ipeacrasnennbie ocoOeHHOCTH MpUMeHeHHs nporpammbel ZEMAX, Bo3Hukaromue npu GopMHpOBaHUT
¥ aHAJN3€ ONTHYECKUX CHCTEM IO3BOJIAIOT N30€XaTh OMIMOOK B MHTEPIPETAIIMN MOTYYCHHBIX JaHHBIX, a
TaKXe HCIOJIb30BaTh MAaKPOCHI JJIS BBIYMCICHUS 3HAYCHHH, HETPETyCMOTPEHHBIX CTaHAAPTHBIMH Cpel-
ctBaMu nporpammel ZEMAX.
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Cekmust: KOMHI)IOTepHaH OIITUKa U HaHO(i)OTOHI/IKa

HUcnoab3oBanue makpocoB B nporpamme ZEMAX st
aHaJmM3a adeppanuii TeJeCKONMMYEeCKUX CUCTEM

F0.YO. Kauypun', A.B. Kpiokos', O.A. Kananpixun®

"MockoBckuii rocyapcTBeHHbII TexHUUecKuil yHuBepcuTeT uM. H.D. Baymana, 2-as
baymanckas 5, Mocksa, Poccusi, 105005

AnnoTtamus. Pabora ¢ nmporpammoit ZEMAX npu ananuse abeppaiuii ONTHYSCKUX CHUCTEM
Tpe6yeT c60pa u O6'I)CJII/IHCHI/I$[ JaHHBIX M3 Pa3JIMYHBIX TCKCTOBBIX OKOH, TaKUX KaK OKHa
Longitudinal Aberrations, Ray Fan, Field Curvature and Distortion, Lateral Colour u mp. 9to0
3aHUMACT MHOT'O BPEMEHU IPU aHAJIN3€ U 3HAYUTEIIbHO 3aMCIUISACT MPOLECC MPOCKTUPOBAHNA.
Kpome Toro, HeoOXoAMMO BCErja MOMHHUTh O HEKOTOPHIX OCOOCHHOCTAX CO3JaHUS MOJENeH
ONTHYECKUX CHUCTEM M HHTEPIPETALMU [IaHHBIX, CBS3aHHBIX C PA3IUUMSIMU B AJITOPUTMAax
pacdera A7 OTEYECTBEHHBIX M 3apyOEXKHBIX ONTHYECKUX INKOI. B paboTe mpexncraBiicH
MaKpoc, KOTOPbIA B OJHOM OKHE (pOpMHUpYET CBOIIHBIE TaOJUIIBI abeppalii TeIeCKOMMYEeCKOM
CHCTEMBI B BUJIE ONITHYECKOTO BBITYCKa.

1. BBenenue

MoenupoBaHue ONTHYECKHX CHUCTEM H (OPMHPYEMOr0 HMHU H300paKEHHS B COBPEMEHHOM
NpHOOPOCTPOCHUM  OCYIIECTBISIETCS €  KCHOJB30BAHMEM  MPOrpaMM  aBTOMATH3HPOBAHHOTO
mpoektupoBanus, Takux kak ZEMAX, Code V, OSLO, OPAL u ap. C 2007 roma 6a3oBoit
MPOrPaMMON JJIsl BHITIOJTHEHHSI HAYYHO-HCCIIE0BATEhCKIX pa00OT U TTOJrOTOBKH CTYJICHTOB Kadephl
PJI2 MI'TY um. H.D. baymana sBnsierca nporpamma ZEMAX.

D¢ GheKTHBHBIM  UHCTPYMEHTOM, PACHIMPSIONIAM  CTaHAAPTHBIC BO3MOXHOCTH  MPOTPAMMBEI,
SBIIIOTCS.  MaKpOChl - 3aKOHYEHHBIC TMOANPOrpaMMbI, TpPEIHA3HAYCHHBIC JUIS PeaTU3alliu
MOJIh30BATENBCKIX AITOPUTMOB pacyeTa Npd IMOMOIMY ONEpaTOpoOB, TMpoUenyp H QYHKIHA ¢
HCIIOJIb30BAHUEM JaHHBIX, COCTABJISIONINX MOJIENb ONTHYECKOH cucteMsr [1,8].

Makpochkl IPUMEHSIOTCS TIPH PaboTe ¢ KaTajoraMu ONTHYECKOro cTekia [3] U MomenupoBaHUA
HaKIIOHHBIX 3epkan [4]. Hekoropeie mone3Hble (YHKIHH, Takue Kak obOecredeHue adoKaIbHOCTH
TENECKOMUYECKIX CHCTEM M BBIYMCICHUEC XPOMATHYCCKMX PA3HOCTEH INMUPOKMX MYJYKOB Iy4YeH,
pean30BaHbl aBTOPAMH B BHJIE MAaKpOCOB, onucaHHbIX B [5]. [TakeT Zemax aKTUBHO MPUMEHSETCS B
paboTax OTEUECTBEHHBIX aBTOPOB JUIs MCCIIEAOBaHUS abeppaiuii TuppaKkIUuOHHBIX 3JIEMEHTOB [6, 7],
MPH 3TOM HCIOJIb30BAHHE MAKPOCOB 3HAYHMTEILHO YIPOIIAET TPY/ pa3pabOTUNKOB.

JlanpHeHMM pa3BUTHEM TEMbl MaKpOCOB SIBHJIOCH WX MPHUMCEHEHHE Ui aHalnu3a KauecTBa
M300pakeHusl.

3ameruM, uro B nporpamme ZEMAX ornenka kauectBa GOpMUPYEMOro H300pakeHNs, CBsI3aHHAS C
a0eppallMOHHBIM aHAIM30M, MPOUCXOJUT MyTeM cOopa W aHaJM3a ONMPEeNICHHOro Habopa JaHHBIX.
OTH TaHHBIC COAEPKATCS B SBHOM U HEIBHOM BHUJIC B TEKCTOBBIX okHax Longitudinal Aberrations, Ray
Fan, Field Curvature and Distortion, Lateral Color, a Taxxxe Prescription - cienudukaui onTuaeckoin
cucrembl 1 Ray Trace - TeKCTOBOM OKHE C pe3ybTaTaMH TPACCUPOBKH JIyya.

VI MexayHapojHast KOHGEpeHIHs 1 MOJOAEKHas mKola « HpOopMaIMOHHbIE TEXHOIOIHH U HaHoTexHonorumy» (UTHT -2020)





Cexuust: KoMmnbloTepHas onTika 1 HaHO( OTOHHKA
Hcnonb3oBaHue MakpocoB B mporpamme ZEMAX st ananmza abepparuii TeIecKOMMYeCKHX CHCTeM

OnHOBpeMEHHOE HCIIONIb30BaAHNE HECKOJIBKUX TEKCTOBBIX OKOH NpPU aHAIM3€ CHCTEMBbI Tpedyer
OIIPEJECIIEHHOIO BPEMEHU Ha IOUCK HY)KHOI'O 3HAYEHHUs, YTO 3aMEUISET MPOLECC MPOEKTUPOBAHUS.
JononHuTenbHas TPYAHOCTh 3aKIIIOYAETCSl B OrPaHMYEHHBIX MHTEpQeHcoM MpOorpaMMbl HACTOWKAxX
OKOH aHajn3a, HampuMep HEBO3MO)KHOCTH 3aJaHus TpeOyeMOro KOJIMYEcTBa BBHIBOJMMBIX 3HAUCHHMA
KOOpJMHAT IIpeIMeTa M BXOJHOIO 3payka. Takke HHTepHnperanus IOJIYYEHHBIX NAaHHBIX YacTo
TpeOyeT yueTa OTeYeCTBEHHOM MPAaKTHKH pacyeTa ONTHYSCKUX CHCTEM, ITpaBuiia 3HaKoB U Jp. [2].

[Ipu odopmiiennn paboueil TOKyMEHTAIUU TpeOyeTcs MOJArOTOBKA IaKeTa YepTexel, B KOTOPBIH
BXOIAT ONTUYECKAS CXE€Ma M ONTHUYECKHUI BBIIYCK Ha PACCUMTAHHYIO ONTHUYECKYIO cucremy. s
aBTOMATH3allMM 3TOr0 MpOILlecca aBTOPaMHM CO3JaHbl MaKpoChl, (opMUpyOLIHe JaHHBIC IS
o(hopMIIEHHS ONITHYECKOTO BBITyCKa Ha OOBEKTUB W TEIECKOMMYECKYI0 cucteMy. OOmiero aus 3Tux
JIByX MaKpOCOB SIBJISIETCS TO, YTO JIaHHbIE BBIBOJATCS B OJHOM OKHE CO CTPYKTYpOW yIOOHOM s
MOJIH30BATENS, UCKITIOYAOIIEeH N30BITOYHYI0 HH(POPMAIIUIO W YYUTHIBAIOIIEH MPaBUIIO 3HAKOB. Tarke
BBIUMCIISIFOTCSL 3HAUEHUsS, HE MPEAYCMOTPEHHBIE CTAaHIAPTHBIMU TEKCTOBBIMM OKHAMM AHAJIA3A.
XpPOMAaTUYECKUE PA3HOCTH, AaCTUIMAaTUYeCKas pa3HOCTb, IIOJOXKEHUE BBIXOJHBIX 3pPAadyKOB JUIS
HAaKJIOHHBIX ITy4KOB Jy4€eil.

OcobeHHocTsAMU (HOPMHUPYEMOT0 ONITUIECKOTO BBITYCKa JUIS TEIECKOMUYECKONW CUCTEMBI SBIISIETCS
TO, YTO 3HAYCHHsS IOMEPEYHBIX adeppaliii W IOJIEBBIX YIJIOB BBIBOAATCS B (opmare rpamychbl-
MHHYTBI-CEKYH/IbI, a TAKXK€ TO, YTO 3HAYEHHE XPOMATU3Ma YBEIMYCHHS BBIYMCIIAETCS KaK Pa3HOCTh
VIJIOB TJIaBHBIX JTydel st JuinH BosH F' u C'.

2. ®opMupoBaHHe ONTHYECKOT0 BBIMYCKA ISl TeJIECKOMMMYECKOii ccTeMbl ¢ MOMOIIBIO MaKpoca
OnTHyecKkuil BBIMYCK MPENCTaBIseT co00i paboduii JOKYMEHT, B KOTOPOM COOpaHBI JaHHBIE O CAMOi
OIITHUYECKON CHCTEME, a TAaKXKe IIPUBEIEHbI pPe3yJIbTaThl €€ abeppallMOHHOIO pacyera.

2.1. Onpedenenue u 661600 OCHOBHBIX ONMUYECKUX XAPAKMEPUCTIUK
K OCHOBHBIM OITHYECKHM XapaKTEPUCTHKAM TENECKOMUYECKON CHUCTEMbI OTHOCATCS: BHIMOE
yBenmaenue [, nnaMeTp BRIXOMHOTO 3padka D' u yriioBoe 1mose B mMpOoCTPaHCTBE MIPEIMETOB 2.

3HaueHUs] BUJIMMOTO YBEIWYCHUS W JUAMETPA BBIXOJHOIO 3payka OMPEACISIIOTCS MPU MOMOIIH
nporeaypsl  GetSystemData, koropast GopMUpyeT BEKTOp 3HAYCHHH IO CTPYKTYPE aHAIOTHYHBIHN
pasmeny General Lens Data tekcroBoro okxa Prescription. Bunumomy yBenuuennio I' cOOTBETCTBYET
mosie ¢ HomepoM 17, aumaMeTpy BeIXxogHOTrO 3padka D' — mome 13.

3HaveHHe YIJOBOrO TOJIs W3BJIeKaercs w3 auanmoroBoro okxa Field Data momomtn ¢yHKImun
MaxF().

BbIBO/I 3HAaYEHHI B TEKCTOBOE OKHO OCYIIECTBIISIETCS TIPH MTOMOIIH MPoIeaypsl Print.

®parMeHT TMporpaMMmbl Makpoca, H3BJEKAIONIMHA W BBIBOIAIIMA Ha OKpaH OCHOBHBIE
XapaKTEPUCTUKU TEICCKOMUYECKOW CHCTEMBI, BBITJISITUT CICIYIOIIUM 00pa3oM:

GetSystemData 2

Format 4.1

Print "T" = ",VEC2(17)

Print "D'=",VEC2(13)

Print "2w=", MAXF()*2

®dparMeHT TEKCTOBOTO OKHA CO 3HAYCHUSMH OCHOBHBIX XapaKTEPUCTUK MOKA3aH HA PUCYHKE 1.

2.2. Onpedenenue u 861600 KOHCIMPYKMUGHLIX NAPAMEMPOB
K KOHCTPYKTHBHBIM IapaMeTrpaM OTHOCSITCSI paJnyChl KPHBHU3HBI TOBEPXHOCTEH, OCEBBIE PaCCTOSHHS,
MapK{ CTEKOJ, IOKa3aTelNd MpPETIOMICHHS, CBETOBBIE IHAMETPhl 10 IOBEPXHOCTSM M CTPENIKU
rporuoa.

3HaueHHsT PaaMyCcOB KPUBHU3HBI I, OCEBBIX paccTOsHUM O W MapOK CTEKOJ H3BJICKAIOTCS H3
penakropa Lens Data Editor mpu momorun dynkimit Radi(i), Thic(i), $Glass(i), coorBercTBeHHO, e
I~ HOMep TTOBEPXHOCTH.

Omnpenenenrie 3HAYEHHUs IOKa3aTeNs NPEIOMIIEHHA B S3bIKe MakpocoB mporpammbl ZEMAX
peaIr30BaHO TPEMsI CIOCO0aMH:
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Cexuust: KoMmnbloTepHas onTika 1 HaHO( OTOHHKA
Hcnonb3oBaHue MakpocoB B mporpamme ZEMAX st ananmza abepparuii TeIecKOMMYeCKHX CHCTeM

* Ha ocHOBe gucnepcuoHHbIXx ¢Gopmyn Ilorra (Schott), 3emnbmeiiepa (Sellmeier),
I'epudeprepa(Herzberger) mo cpencrBam npsiMoii OACTAHOBKY 3HAYCHHS JJIMHBI BOJIHBI B PSIIL;

* mpu nomoru Gyukimu Indx(i), Bo3BpaIaromieil 3HaueHne MOKa3aTess MPETOMICHHUS Tocie i-
Ol TOBEPXHOCTHU [1JI1 OCHOBHOM JIMHBI BOJIHBI;

» mpu nomornu pyukmuu Grin(i, A, X, y, z), Bo3BpaIaIeil 3HaueHHe MOKA3aTeNs MPETOMICHHS
nocJie i-0it MOBEPXHOCTH IS [UTMHBI BOJIHBI A B TOUKE ¢ KOOpAUHATAMH X, Y, Z.

B pa3paboranHOM Makpoce ucIoib3oBana GpyHkuus Grin.

Update Settings Print  Window
T =-7.0
D'= 4.0
2w= 7.0

PaccuwTas ANA LNMH BOnHE lam e =0.54607
lam F' 47999
lam C'=0.64385

n_e n_F' n_C* Cserosait Crpenzxu

mameTp nporuBa
1.000000 1.000000 1.000000

r 1=  148.5300 28.0000 0.6610
1= 3.00 Fi3 1.624065 1.633119 1.615802

r 2= 53.3300 27.9188 1.8594
2= 5.00 KFé 1.502655 1.507168 1.498334

r 3= -176.2000 27.9749 -0.5561
d 3= 229.00 1.000000 1.000000 1.000000

r 4= 96.1600 30.2175 1.1944
d 4= 1.80 TF1 1.652161 1.662347 1.642931

r 5= 23.5500 30.1340 5.4506
d 5= 10.80 BK8 1.548848 .553316 1.544525

r 6= -36.4800 30.3400 -3.3038
d 6= 0.20 1.000000 .000000 1.000000

r 7= 36.4800 28.0416 2.8020
d 7= 10.80 BKE  1.548848 1.553316 1.544525

r 8= -23.5500 25.8702 -3.8704
d 8= 1.80 TF1  1.652161 1.662347 1.642931

r 9= -96.1600 24.0100 -0.7523

[

[+

Pucynoxk 1. ®parMeHT TEKCTOBOI'O OKHAa C OCHOBHBIMU XapaKTEPUCTHKAMHU U KOHCTPYKTUBHBIMHU
TapaMeTpaMu.

JUtst  ompe/ieNieHUs] 3HA4YEHUSI CBETOBBIX JIMAMETPOB M CTPEIOK Mporuba ObLI aganTHpOBaH
cTaHIapTHBIM Makpoc EdgeSag.
MdparMeHT TEKCTOBOI'O OKHA, OTPAKAIONINI KOHCTPYKTHUBHBIE TAPaMETPHI, TOKa3aH Ha PUCYHKeE 1.

2.3. Onpeodenenue u 6b1800 abeppayuii 0ce8o2o yud
s oceBoro my4ya (popMupyercsi CBOmHasI TaONHIAa W3 TMPOMOIHHBIX U IMOMEPEYHBIX abeppaunid i
MmapakCHaIbHOM 007acTH, 30HBI M Kpas 3pauyka. Pacuer abOeppammii NMpPOW3BOMUTCS B INIOCKOCTH
BBIXOHOTO 3padka. OCHOBOHM TONy4YeHHsS NAaHHBIX IS pacdera abeppaldii sBISETCS MpOoIeaypa
TpaccupoBku siyda <RayTrace HXx, Hy, PX, Py, amuna_pomser>, toe HX, Hy — oTHOcuTenbHBIE
KOOpAWHATHI IpeaMeTa, Px, Py —oTHOCHTENhHBIE BEICOTHI JTyda BO BXOJHOM 3padke B CAaTUTTaJILHOM U
MEpUIMOHATFHOM CEUEHHSX, COOTBETCTBEHHO, IJIMHA_BOJHBI — HOMEpP IJIMHBI BOIHBI B JUAJIOTOBOM
okHe WavelLength. Tlocime BBIMOMHEHHS OSTOH MPOMEAYPHl CTAHOBATCSA OCTYIHBI 3HAYCHHUS
KOOPJWHATHI BCTPEUH JIy4a C IMOBEPXHOCTSAMH M HANPABISIONINE KOCHHYCHI Jy4a B 3THX TOYKaX.
Cpemu 3TOM COBOKYIMHOCTH 3HAYEHWH [UISI COCTaBJICHUSA TaONHI] ONTHYECKOTO BBITYCKA HAMH
ucrons3oBamuck 3Hadenus RayL(NSur()), RayM(NSur()), RayN(NSur()) HAIPaBJISOIINX
KOCHHYCOB Jlyda C OCSMH KOOpPAMHAT X, Y, Z, COOTBETCTBEHHO, B TOUYKE IIEPECEUCHHS ITy4OM
IUTOCKOCTH BBIXOIHOTO 3pauka, a taroke RayY(NSur()) — y koopauHarta 3TO# TOYKH.

OCoOeHHOCTRIO 3aJ]aHusI TPACCUPOBKHU JTyda HJYIIET0 HAa HYJIEBOH BBICOTE SBISIETCS TO, YTO IS
TaKoro ITyda CIIeAyeT 3a/1aTh He HyJeBoe 3HaueHue Py, a manoe koHeunoe, Harpumep 0,00001.

J1s BEIMHCIIEHUS IPOIONIBHOM cheprueckor abeppaliiil MbI UCTIONB30BAIIN BBIPAKEHHE:

~1000 - RayM(NSur( )
RayY(NSur(  )) - RayN(NSur( ) ’

3HaK MHHYC B BBIPAXKEHUH HCIIONB30BaH JUTSl IPUBEACHUS 3HAYSHUS abeppaliiii B COOTBETCTBHUE C

MIPaBUJIOM 3HAKOB, TPUHATHIM B Poccuu.

Tak kak I TEICCKOIMMYCCKUX CHUCTEM I/I306pa)KeHI/IC HaxoauTcCs B 6CCKOHCLIHOCTI/I, HAaKJIOH
OCCBOI'0 JIy4a B IINIOCKOCTHU BBIXOAHOI'O 3pavyKa ABJIACTCA HOHGpC‘IHOﬁ C(i)epH‘{eCKOﬁ a6eppauneﬁ.

As' =
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Cexkuusi: KomnbroTepHast onTrka 1 HaHO() OTOHHKA
Hcnonp3oBanue MakpocoB B mporpamme ZEMAX juist ananu3a abeppaiuii TelIeCKONMNYeCKUX CHCTEM

Bun Tabnuier abeppalivii 0CeBOro Jiyya oka3aH Ha PUCYHKE 2.

Update Settings Print  Window

Ocesoml Jyy
m m* mpoponnras abeppaums nonepewsas abeppauus
e EF' c F'-C* e F' c F'-C*
14.0000 -1.9875 -0.0801 -0.0836 -0.3533 0.2698 0o 0'33"'" 0o 0'34"" Oo 2'25'" - 0o 1's1"'"
9.8000 -1.3946 -0.0102 0.0301 -0.318§ 0.3487 0o 0' 3" - 0o 0' 9" Og 1'32'" - 0o 1'40"'
.0000 0.0000 0.0000 0.0794 -0.3396 0.4190 0o 0' O'" 0o 0' O'' 0o 0' O'" 0o 0' O''

=]

Pucynok 2. ®parMeHT TEKCTOBOTO OKHa ¢ TaOJuUIel abeppalinii 0ceBOro mydka JyqeH.

JIOMONMHUTENBHO OCYIIECTBICHO BBIYMCICHUE XPOMATUYECKUX pAa3HOCTEH, a TakKe BBIBOJ
MoTepeyHor cdepuueckorl abeppanuu B Gopmare rpaaycbl-MUHYTBI-CEKYHIbI [5] ¢ mpuBHaeHHEM
3Ha4YE€HUH K IpUHATOMY B Poccuu npaBumily 3HaKOB.

2.4. Onpedenenue u 6b1600 abeppayull WUPOKO20 HAKIOHHO20 NYUKA Jydell MEPUOUOHATIbHO2O CeUeHUs!
I[J'IH IMHUPOKOT0 HAKIIOHHOI'O ITy4YKa J'Iy'-IefI MCPUANOHAJIBHBIC OTKJIOHCHUA BBIYUCIIAINCH B IJIOCKOCTU
BBIXOJHOI'O 3padykKa OTHOCHUTECIBHO TIJIAaBHOI'O Jy4a OCHOBHOU JUIMHBI BOJIHBI. HpI/I 3TOM TIJIaBHBIM
JIy4OM CUHTACTCS Iy, UIYIIUH Yepe3 IEHTP JeHCTBYIOIIErO OTBEPCTHS.

Bu tabnuiipl abeppaiinii MMpoKoro HaKJIOHHOTO MyYKa MEPUIAMOHAILHOTO CEYCHHUs TMOKa3aH Ha
pucyHke 3.

Update Settings Print Window

MEPUIMOHANBHOE CedeHue ~
xpait mo;ms w = - 3030' 0'"

KoapuumenT BumseTMpoBamua VCY = 0.5000 VDY = 0.0000

m m* m' - m' ™ MepUAMOMANbMNE OTKIOMEMUA
e E

7.0000 -2.3069 -1.2590 0026'30"'"* 0o21'46"'" 0029'37** - 0o 7's1*'

4.9000 -1.9365 -0.8887 0o18'15'* 0o13* 1'* 0021'33** - 0o 8'32*"

0.0000 -1.0478 0.0000 0o 0*' 0'* - 0o 6'33'* 0o 3'47'* - 0ol10'20*"

-4.9000 -0.1081 0.9398 - 0o18°'30'* - 0026'42"'" - 0o13'52"" - 0012'S0""

-7.0000 0.3174 1.3652 - 0027° 6'° - 0o36'11'* - 0021'5S6"'" - 0ol4'15"*

Pucynok 3. ®parMeHT TEKCTOBOI'O OKHA ¢ TaOIIUIIEeH abeppaliiii IIUPOKOTO MydKa Tyqei
MEpPHUANOHAIILHOTO CEUEHHU.

JIOMONHUTENBHO BBIYMCIEHBl XPOMAaTHYECKHE PA3HOCTH, a TAaKKe OCYLIECTBIEH BBIBOJ
nornepeyHod abeppauuu B QopmaTe I'padyChl-MHHYTBI-CEKYHIbl C IPUBEICHHUEM 3HAUYECHUH K
npuHATOMY B Poccuu npaBuity 3HaKoB.

2.5. Onpedenerue u 6618600 abeppayuii WUPOKO20 HAKIOHHO20 RYUKA IyYell CazummaibHO20 Ce4eHUs
Jns IMMpOKOro HAKJIOHHOTO Iy4yKa JIydyed CaruTTajJbHOIO CEYEHMsI BBIYUCISUIMCH IPOEKIUH
OTKJIOHEHUH OT IJIaBHOI'O JIyda OCHOBHOM [UIMHBI BOJHBI B IVIOCKOCTAX XZ U YZ.

RayL(NSur( )

RayN(NSur( ) ’
Ac' = @' - arcsin( RayM(NSur( )),

g

Ay ' = —arcsin

rac a)r'ﬂ — HaKJIOH TJIaBHOTI'O JIy4a B INIOCKOCTH BBIXOJHOI'O 3payvKa.

Bun tabauupl aGeppanuii MIMPOKOrO HAKJIOHHOIO MYyYKa CAaruTTaJbHOIO CEUYEHHs IOKa3aH Ha
pucyske 4. J{omoJHUTENbHO OCYILECTBICHO NPUBEACHUE 3HAUCHUH K IPaBHIIy 3HAKOB, IPUHITOMY B
Poccun, n BeIBOI abepparnuii B hopmare rpagycbl-MUHYThHI-CEKYH/IBI.

2.6. Onpedenernue u 661800 abeppayuil 21A6HO20 IY4A U Y3KUX ACHMUSMAMUYECKUX HYUKO8 1yuell
Jnst rnaBHOro Jyvya ONPEACNSUIMCh 3HAYEHUs IOJIOKEHUS BBIXOJHOTO 3payka, JUCTOPCUS U
XpOMaTu3M yBenudeHus. s y3koro mydyka jgyded ONpeNeNsiiuCh 3HAUYEHUS MEPUIAUOHAIBHOM U
CaruTTaJIbHON KPUBHU3HBI, a TAK)KE aCTUTMATHU3M.

[TonoxeHne BBIXOAHOIO 3payka IJig HAKIOHHOIO IMy4yKa Jy4edl BBIYMCISIOCH MO JIy4y, UAYIIEMY
yepes IEHTP JCHCTBYIONIEro OTBEPCTUS IPU CHMMETPUYHOM BHHBETUPOBAHUH 110 POpMYyIIe:
RayY(NSur( )) - RayN(NSur( )

RayM(NSur( )

st = Thic(NSur( ) -1)) -
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Cexuust: KoMmnbloTepHas onTika 1 HaHO( OTOHHKA
Hcnonb3oBaHue MakpocoB B mporpamme ZEMAX st ananmza abepparuii TeIecKOMMYeCKHX CHCTeM

HpI/I ONpEACIICHUU TUCTOPCUM I pacdyera Xo4a HYJICBOr'o Jiyda BKIIHOYAJICA PEXKUM Paraxial On.

XpoMaTu3M YBEIMYCHUS BBIYUCISIICS KaK Pa3HOCTh 3HAYCHUH YIJIOB TJIABHBIX JIy4eH B IJIOCKOCTH
BBIXOJTHOT'O 3padka Jis AiuH BoiH F' u C'.

MepunuoHanbHasi U caruTTajbHAash KPUBHU3HA ONPENEISINCh Ha OCHOBE OOpabOTKH TEKCTOBOTO

(atina, chopmupoBannoro npoueaypoii GetTextFile nis ananmuza FCD.

Bun Tabnuie1 abeppaliuii ri1aBHOro Jyda MOKa3aH Ha PUCYHKE 5.

Update Settings Print Window

CATHTTANEHOS CeuYeHME
KpaW moms w = - 3030" O''
Koa¢puumenT smHbeTHpoBamEma VCX = 0.0000 VDX = 0.0000

M M m' CarMTTanbHEHE OTKIOHEHMA

e F ct
0o 3" 5'* - 0o 0'59*"" - 0o 3"45'" - 0o 1'14"' 0o 7" 9
0o 1'30'" - 0o 1'25"" - 0o 5"12'* - 0o 1'10"' 0o 5'25'"

14.0000 -2.0856 -1.0321 - 0o
9.8000 -1.4611 -1.0403 - 0o

()
i
~

v

Pucynok 4. ®parMeHT TEKCTOBOI'O OKHA C TaOJIUIIeH abeppaliiii IIMPOKOro IydKa JIydeit
CaruTTajJbHOIO CEYEHUH.

Update Settings Print Window

THaBHHE IOy4m
IMCTORCHMA KDMEBM3HA ACTUIMATHIM XpOMaTHIM
wl a'p' w'_e afic % Mepun. CarMTT. YBemMYeHMA
- 3030' 0'' 23,5015 240 7'21'" 00547147 4.4306 -6.3127 0.4055 6.7182 - 0Dol0'20''
- 2027' O"' 24.5000 17010'12"" Oo28'21'"' 3.0042 -1.5170 0.4917 2.0087 - 0o 1' 8
v

Pucynok 5. ®parMeHT TEKCTOBOrO OKHA ¢ TaOyuIlel abeppalinii rIaBHOTO JIy4a U Y3KHX
ACTUIMATUYECKUX ITYYKOB JIy4deHl.

Takum oOpa3oM, pa3paboraH Makpoc, (GOPMHUPYIONIHH B €IMHOM TEKCTOBOM OKHE OCHOBHBIC

ONTHYECKHE XapaKTEPUCTUKU, KOHCTPYKTHBHBIE MTapaMeTphl M TAOIUIIBI abeppalinii TenecKOmnIecKon
CHICTEMBI C BU3yallu3alvedl JaHHBIX B ()OpME ONTHYECKOTO BBIMYCKA W C MPUBHJICHHEM JAHHBIX K
tpedoBanusm 'OCT B OTHOIIEHUH MpaBUjIa 3HAKOB U pa3MEPHOCTEH OTOOpakaeMbIX BEIUYHH.
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Cexuust: KoMmnbloTepHas onTika 1 HaHO( OTOHHKA
Hcnonb3oBaHue MakpocoB B mporpamme ZEMAX st ananmza abepparuii TeIecKOMMYeCKHX CHCTeM

Macro usage for analyzing of a telescopic system aberration in
ZEMAX

Yu.Yu. Kachurin®, A.V. Krukov'!, O.A. Kananykhin'

'Bauman Moscow State Technical University, 2ya Baumanskaya street 5, Moscow, Russia,
105005

Abstract. The experience of working with ZEMAX software for optical system aberration
analysis demonstrates the necessity to acquire and combine data from different text windows
such as windows of Longitudinal Aberrations, Ray Fan, Field Curvature and Distortion, Lateral
Colour etc. This routine operation takes much time and significantly slows down the design
process. Moreover, an engineer should always remember about some features in data
interpretation connected with different calculation algorithms of different optical schools. It
instigated us to develop a macro that forms one-window aberration summary for afocal
systems with proper data interpretation according to domestic optical science school.
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The VI International Conference on Information Technology and Nanotechnology (ITNT-
2020) takes place in Samara (Russia) from May 26th to 29th, 2020. The Conference intends to
provide a forum for leading scientists from all over the world to discuss the latest advances in the
basic and applied research in the field of Information Technology and Nanotechnology, attract
young people to advanced scientific research, and share the latest trends in training and research
programs for future ITNT specialists.
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Conference Venue

The ITNT-2020 is held in the 1* building of the Samara University.
Address: Molodogvardeyskaya st. 151, Samara, Russia
In 2020, ITNT moved to online. Additional details on the Website.

Conference topics

Section 1 - Computer Optics and Nanophotonics
e Diffraction Optics
e Planar Optical Structures
e Optical Imaging Systems
e Hyperspectral Imaging Systems
¢ Nanophotonics
e Fiber Optics

Section 2 - Image Processing and Earth Remote Sensing
e Digital Image Processing
e Visual Recognition and Retrieval
e Motion Analysis
e Scene Reconstruction
e Remote Sensing Image Processing and Analysis
e Multimedia Protection and Information Hiding
e Geoinformatics

Section 3 - Mathematical Modeling of Physico-Technical Processes and Systems
e Mathematical Modeling of Information Processes;
e Mathematical Modeling of Physical Processes and Phenomena,;
e Mathematical Modeling of Technical Systems.

Section 4 - Data Science

e Data Mining

e Machine Learning

e Security, Cryptography
High-Performance Computing



http://itnt-conf.org/index.php/en/



Programm Committee

Programm Committee Chair
Krasnikov G.Ya. — academician of RAS, Prof., Acting Chairman of the Department of
nanotechnologies and information technologies of the RAS, Moscow, Russia.

Programm Committee Co-Chair
Soifer V.4. — academician of RAS, Prof., President of Samara University, Samara, Russia.

Programm Committee Vice-Chair
Kazanskiy N.L. — Prof., Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia.

Programm Committee Member
Kalachev L. — Prof., The University of Montana, Montana, USA;
Korobeinikov A. — Prof., School of Mathematics and Information Science, Shaanxi Normal
University, Xi'an, China;
Korotkova O. — Prof., University of Miami, Coral Gables, USA;
Niemann H. — Prof., Friedrich-Alexander-Universitédt Erlangen-Niirnberg, Erlangen, Germany;
O'Faolain L. — Prof., Tyndall National Institute, Cork, Ireland;
Sazhin S. — Prof., University of Brighton, Brighton, United Kingdom;
Sobolewski M. — Prof., Polish-Japanese Institute of IT, Warsaw, Poland,;
Bychkov 1.V. — academician of RAS, Prof., Matrosov Institute for System Dynamics and Control
Theory of Siberian Branch of Russian Academy of Sciences, Irkutsk, Russia;
Voevodin, VI. V. — Prof., Lomonosov Moscow State University, Moscow, Russia;
Gulyaev Yu. V. —academician of RAS, Prof., The Kotel'nikov Institute of Radio-engineering and
Electronics (IRE) of Russian Academy of Sciences, Moscow, Russia;
Zheltov S.Yu. — academician of RAS, Prof., V.A. FGUP "GosNIIAS", Moscow, Russia;
Zhuravlev Yu.l. — academician of RAS, Institution of Russian Academy of Sciences Dorodnicyn
Computing Centre of RAS, Moscow, Russia;
Kaloshin V. A. — Prof., The Kotel'nikov Institute of Radio-engineering and Electronics (IRE) of
Russian Academy of Sciences, Moscow, Russia;
Karpeev S.V. — Prof., Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;
Konov V. I. — Prof., A.M. Prokhorov General Physics Institute of the Russian Academy of
Sciences, Moscow, Russia;
Kulchin Yu. N. — academician of RAS, Prof., Institute of Automation and Control Processes,
Vladivostok, Russia;





Labunets V. G. — Prof., Ural Federal University, Ekaterinburg, Russia;

Myasnikov V.V. — Prof., Samara University, Samara, Russia;

Nikitov S. A. — Prof., The Kotel'nikov Institute of Radio-engineering and Electronics (IRE) of
Russian Academy of Sciences, Moscow, Russia;

Novikov D.A. — Prof., The Institute of Control Sciences VV.A. Trapeznikov Academy of Sciences,

Moscow, Russia;
Potaturkin O.1. — Prof., Institute of Automation and Electrometry, Siberian Branch of the

Russian Academy of Sciences, Novosibirsk, Russia;

Semenov M.E .— Prof., The Air Force Academy named after Professor N.E. Zhukovsky and
Yu.A. Gagarin, Voronezh, Russia;

Skidanov R.V. — Prof., Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;

Sobolev V.A. — Prof., Samara University, Samara, Russia;

Fursov V.A. — Prof., Samara University, Samara, Russia;

Khonina S.N. — Prof., Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;

Chochia P.A. — Institute for Information Transmission Problems of the Russian Academy of
Sciences (Kharkevich Institute), Moscow, Russia.





Organizing Committee

Organizing Committee Chair
Soifer V.4. — academician of RAS, Prof., President of Samara University, Samara, Russia.

Organizing Committee Co-Chair
Bogatyrev V.D. — Prof, Rector of Samara University, Samara, Russia.

Organizing Committee Vice-Chair
Kazanskiy N.L. — Prof., Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;
Sergeev V.V. — Prof., Samara University, Samara, Russia;
Kuprianov A.V. — Prof., Samara University, Samara, Russia.

Executive Secretary
Kozlova E.S. — Dr., Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia.

Organizing Committee Member

Archibasov A.A. — Samara University, Samara, Russia;
Blank V.A. — Samara University, Samara, Russia;
Boyarkin Yu.N. — Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;
Vybornova Yu.D. — Samara University, Samara, Russia;
Goshin E.V. — Dr., Samara University, Samara, Russia;
Danilenko A.N. — Dr., Samara University, Samara, Russia;
Donon, Y. — Samara University, Samara, Russia;
Kazarin S.V. — Department of Information Technologies and Communications of Samara
Region, Samara, Russia;
Kamynin D.V. — Project Office For Digital Development Of Samara Region, Samara, Russia;
Kirsh D.V. — Samara University, Samara, Russia;
Kotov A.P. — x.1.H., Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;
Kravcova N.S. — Samara University, Samara, Russia;
Kudryashov D.V. — Samara University, Samara, Russia;
Misievich S. K. — Samara University, Samara, Russia;
Petrov M.V. — Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;
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Podlipnov V.V. — Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;

Popov S.B. — Prof., Samara University, Samara, Russia;

Rycarev I.A. — Samara University, Samara, Russia;

Smagin S.V. — Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;

Sovetkina M.A. — Samara University, Samara, Russia,;

Stafeev S.S. — Dr., Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia;

Fedoseev V.A. — Dr., Samara University, Samara, Russia;

Fomchenkov S.A. — Samara University, Samara, Russia;

Schepakina E.A. — Prof., Samara University, Samara, Russia;

Yakimov P. Yu. — Dr., Samara University, Samara, Russia;

Yakunenkova D.M. — Image Processing Systems Institute of RAS — Branch of the FSRC
“Crystallography and Photonics” RAS, Samara, Russia.





Conference Schedule

Time zone: Samara (GMT +4)

26 May 27 May 28 May 29 May
10:00- | Openning
10:30 | Ceremony | 10:00- Plenary 10:00- Plenary 10:00- Plenary
10:30- Plenary 12:00 Session 12:00 Session 12:00 Session
12:30 Session
12:30- 12:00- 12:00- 12:00-
13-00 Break 13-00 Break 13-00 Break 13-00 Break
s | O s | e
online 15:30 Section 1 online 15:30 Section 3
13:00- 1 ossion 13:00- 1 cession 15:30- Break
18:15 Section 4 17:30 Section 2 16:00
16:00- Closing
16:30 Ceremony

The Plenary Session talks, as well as the talks from Online Sections, will be available for

discussion during their presentation according to the Conference Schedule.

You can ask the authors using comments in YouTube or via the feedback form on our website. In
this case, authors will answer questions using comments or via email.

You can look through the talks posted as Video Presentations or Posters during the whole time of
the Conference. If you want to ask the authors, please, follow the links and put your question in
the comments. You can also use the feedback form on our website.




http://itnt-conf.org/index.php/ru/uchastnikam/feedback

http://itnt-conf.org/index.php/ru/uchastnikam/feedback



Program of VI International Conference on Information
Technology and Nanotechnology (ITNT-2020)

26 May (Tuesday)
Time zone: Samara (GMT +4)

Chair: Prof. Alexander Kupriyanov
Secretary: Natalia Kravtsova, Igor Rytsarev

10:00- _
10:30 Opening of the Conference
10:30- _

12:30 Plenary Session

Prof. Vladimir Voevodin
10:30 (Lomonosov Moscow State University, Moscow, Russia)
Supercomputer technology: end-to-end digital technology and university curricula

Anton Dzhoraev
11:00 (Nvidia, Russia)
Trends in data science and HPC

Dr. Andrey Chernov
11:30 (Geoinformsputnik, Samara, Russia)
Analysis and modeling of urban environment based on big geodata

Prof. Igor Sheremet
(Russian Foundation for Basic Research (RFBR) , Moscow, Russia)

12:00 Multigrammatical Approach to the Assessment of Sustainability of Intelligent
Transport Systems

12:30-

13-00 Break

13:00- Section 4

18:15 Online-Session






Program of VI International Conference on Information
Technology and Nanotechnology (ITNT-2020)

27 May (Wednesday)
Time zone: Samara (GMT +4)

Chair: Prof. Roman Skidanov
Secretary: Natalia Kravtsova, Igor Rytsarev

Prof. Alexander Volyar
10:00 (V.1. Vernadsky Crimean Federal University, Simferopol, Russia)
Digital sorting of laser beams by radial and azimuthal numbers

Dr. Andrey Bogdanov
10:30 (ITMO University, St. Petersburg, Russia)
Bound states of the continuum in photonics

Prof. Vladimir Belotelov
11:00 (Lomonosov Moscow State University, Moscow, Russia)
Antiferromagnetic magnetoplasmonics

Prof. Vladimir Niziev
(Institute on Laser and Information Technologies of RAS, Moscow, Russia)

11:30 New optical methods for improving the radiation quality of high-power lasers for
remote sensing and force exposure

12:00-

13-00 Break

13:00- Section 1

14:30 Online-Session






Program of VI International Conference on Information
Technology and Nanotechnology (ITNT-2020)

28 May (Thursday)
Time zone: Samara (GMT +4)

Chair: Prof. Vladislav Myasnikov
Secretary: Natalia Kravtsova, Igor Rytsarev

Alexey Gonnochenko
10:00 (Sberbank Robotics Laboratory, Moscow, Russia)
Breakthrough Technologies in Sberbank Robotics Laboratory

Prof. Leonid Mestetsky
10:30 (Lomonosov Moscow State University, Moscow, Russia)
Measures to compare the shape of objects in aerospace images

Vladimir Arlazarov
(Smart Engines, Moscow, Russia)

11:00 Recognition of documents with fixed layout on a mobile device: coarse-to-fine
approach
Prof. Petia Radeva

11:30 (Universitat de Barcelona, Barcelona, Spain)
Deep Learning and Food Image Analysis

1288 Break

13:00- Section 2

17:30 Online-Session
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Program of VI International Conference on Information
Technology and Nanotechnology (ITNT-2020)

29 May (Friday)
Time zone: Samara (GMT +4)

Chair: Yann Donon
Secretary: Natalia Kravtsova, Igor Rytsarev

Prof. Lijun Zhang
10:00 (Shandong University of Science and Technology, Shandong, China)
Traveling wave of a class of higher-order nonlinear wave equations

Kirill Polovnev
10:30 (Nestle Rossiya LLC , Samara branch, Samara, Russia)
Digitalization in operations. Digitalization of the continuous production cycle.

Dr. Alberto Di Meglio
11:00 (CERN OpenLab, CERN, Geneva, Switzerland)
Quantum Technology Initiative at CERN

Prof. Sergey Sazhin
11:30 (University of Brighton, Brighton, United Kingdom)
Mathematical and engineering modelling of sprays

12:00-

13-00 Break
13:00- Section 3
15:30 Online-Session
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Online Session

26 May (Tuesday)
Time zone: Samara (GMT +4)

Section 4 "'Data Science""

Chair: Vladimir Fursov, Artem Nikonorov, Sergey Popov
Secretary: Kristina Medvedeva, Kirill Pugachev

Olga Sushkova, Alexei Morozov, Alexandra Gabova and Alexei Karabanov

113;01% ID 379 Development of a method for early and differential diagnosis of Parkinson's disease
) and essential tremor based on analysis of wave train electrical activity of muscles
13:15- Renata Tolmacheva, Yury Obukhov and Ludmila Zhavoronkova
" ID 363 Monitoring of inter-channel EEG phase synchronization in patients with traumatic
13:30 oo e
brain injury before and after rehabilitation
13:30- Konstant_in Serdyukov and Tatygna Avdeenko _
14'_45 ID 443 | Researching of methods for assessing the complexity of program code when
) generating input test data
13:45- Andrey Konstantinov _ o _ _
14-00 ID208 | An approach to the formation of a training sgmple fo_r assessing the emotional
) coloring of social network posts using machine learning
Olga Andreeva, Alexander Nesterov, Tatiana Trubnikova, Vyacheslav lvanov
14:00- ID 596 and Yelena Svechnikova
14:15 Ethical and Legal Problems of Data Science (On Case Study of Video Recording
Technologies)
11113% Break
14:30- Vladimir B. Barakhnin, Olga Yu. Kozhemyakina, Pastushkov S. llya,
14:45 | 1D 250 Kuznetsova V. Irina and Yulia S. Borzilova
Improvements to automated the algorithm definition of rhyme
14:45- ID 69 Alexey Zhelepov and Nadezhda Yarushkina
15:00 IT specialists search algorithm based on repositories
15:00- Vadim Zinatullin and Sergey Koledin
15:15 | ID 297 | Analysis of work scientists directions based on the processing of natural language
texts
15:15- Sergey Koledin, Edgar Zubaerov, Evgenii Kislicin, Vladislav Aptikaev and
15:30 ID 300 Ruslan Almakaev
Parallelizing a solution of multi-purpose optimization problem for the conditions of
a chemical reaction based on CUDA technology
15:30- ID 775 Alla Kravets
15:45 Research of the LDA algorithm processing results on high-level classes of patents
15:45- Alexander Feoktistov and Roman Kostromin
16:00 | ID 276 | A multi-agent model of allocating resources of a high-performance computing
environment in the processing of job flows
16:00-
16:15 Break
16:15- Sergey Gorsky, Roman Kostromin, Alexander Feoktistov and Igor Bychkov
16.:30 ID 380 | Toolkit for supporting high-performance computing in subject-oriented
heterogeneous environments
16:30- Vladimir V_akourin, An_dre_y Kopylov, Oleg Seredin and Konstantin Mertsalov
16.:45 ID 736 | On the multiclass classification of words by a recurrent neural network with memory

(LSTM) as applied to the problem of recognition of named entities
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https://youtu.be/2prSOy7Jaf4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/2prSOy7Jaf4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/kdTAzbYKrWc?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/kdTAzbYKrWc?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://miro.com/app/board/o9J_ksEe2Bc=/?moveToWidget=3074457348111967572&cot=3

https://miro.com/app/board/o9J_ksEe2Bc=/?moveToWidget=3074457348111967572&cot=3

https://youtu.be/M9Ot6RBOBRA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/M9Ot6RBOBRA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/CDY6tE1nSVY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/fXZYHEwZ58g?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/KxG4moq0ZpM?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/KxG4moq0ZpM?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/q6uoclt3qC8?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/q6uoclt3qC8?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/GMSqaDj6ZSQ?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/GMSqaDj6ZSQ?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/IwCTq55IpZ4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/IwCTq55IpZ4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/0TrV9nlP81M?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/0TrV9nlP81M?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v



16:45- ID 285 Alexey Kovalenko and Yana Demyanenko
17:00 Neural network confidence model

17:00- ID 65 Valeriia Guryanova
17:15 Transfer Learning for tuberculosis screening by single-channel ECG

17:15- ID 788 Egor Ershov, Denis Shepelev, Dmitry Nikolaev and Valentina Bozhkova
17:30 The problem of underwater images modeling based on terrestrial ones
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https://miro.com/app/board/o9J_ksEe2Bc=/?moveToWidget=3074457348073499157&cot=4

https://youtu.be/iD1zSMS2IHA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/gE5laSZyquI?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v



27 May (Wednesday)
Time zone: Samara (GMT +4)

Section 1 ""Computer Optics and Nanophotonics™

Chair: Svetlana Khonina
Secretary: Alexey, Porfirev, Mariya Sovetkina

13:00- ID 88 Maxim Yavorsky, Dmitriy Vikulin and Constantine Alexeyev
13:15 OAM transfer between optical and acoustical vortices in optical fibers
13:15- ID 549 Natalya Moiseeva
13:30 Transformation of a vortex polarized beam in an anisotropic medium
. Angelina Moroz, Vadim Davydov, Roman Davydov and Kirill Malanin
13:30- . S i o . R
13-45 ID 52 Flber-optlc_mformqtlon transmission system for interference compensation circuitry
in a small-sized active phased array antenna
Diana Dmitrieva, Valeria Pilipova, Elena Andreeva, Vadim Davydov and
13:45- ID 227 Valentin Dudkin
14:00 The method for determining of negative exposure to y - radiation on fiber-optic
information transmission systems
14:00- Andrey Agafonov, Anton Re_shetnikov, -Ivan '!'zibizov gnd Alexey Shakhmin
14'_15 ID 407 | The technology of manufacturing metal-dielectric photonic crystals for THz and
) millimeter-wave ranges by 3D printing
14:15- ID 258 Eugene Bukhanov, Yuru Gurevich and Dmitry Shabanov
14:30 Modeling an optical properties of plant epiticular wax
14:30- ID 341 Fedor Sidorov and Alexander Rogozhin
14:45 New microscopic approach to e-beam lithography processes simulation
. Ivan Nemtsev, Olga Shabanova, Nikolay Shestakov, Alexander Cherepakhin,
14:45- .
15:00 ID 529 Alexan_der Ivanenko and Victor Zyryan(_)v _
Photonic crystal structures based on submicron particles of polymethyl methacrylate
15:00- ID 590 Yuri Kachurin, Alexander Krukov and Oleg Kananykhin
15:15 Macro usage for analyzing of a telescopic system aberrations in ZEMAX
15:15- | |0 4og Anton Nalimov, Victor Kotlyar and Sergey Stafeev
15:30 Optimizing of Poynting vector and light intensity after secant gradient lens
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https://www.youtube.com/watch?v=fop4XeZM7Ok&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=38&t=0s

https://www.youtube.com/watch?v=V0i005Df7I8&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=30

https://www.youtube.com/watch?v=Zz-MbVLhCQs&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=3

https://www.youtube.com/watch?v=Zz-MbVLhCQs&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=3

https://www.youtube.com/watch?v=XjMXiM0Odzo&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=13

https://www.youtube.com/watch?v=XjMXiM0Odzo&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=13

https://www.youtube.com/watch?v=UcVHzQxXi60&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=43

https://www.youtube.com/watch?v=UcVHzQxXi60&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=43

https://www.youtube.com/watch?v=YI7nXE0uYaM&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=14

https://www.youtube.com/watch?v=0IfVkaKk9S4&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=15

https://www.youtube.com/watch?v=bGMj9NTYUUU&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=29

https://www.youtube.com/watch?v=Zq4l77EIOPw&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=32

https://www.youtube.com/watch?v=zTjIvau_MLY&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=26



28 May (Thursday)
Time zone: Samara (GMT +4)

Section 2 ""Image Processing and Earth Remote Sensing"*

Chair: Andrey Kuznetsov, Victor Fedoseev
Secretary: Yulia Vybornova

13:00- ID 601 Artyom Makovetskii, Sergei Voronin, Vitaly Kober and Alexei Voronin
13:15 An algorithm for rough alignment of point clouds in three-dimensional space
13:15- ID 602 Artyom Makovetskii, Vitaly Kober, Alexei Voronin and Dmitrii Zhernov
13:30 Facial recognition and 3D non-rigid registration
13:30- Alexey Ruchay, Konstantin Dorofeev, Vsevolod Kalschikov and Anastasya
14-45 ID 254 | Kober _ _ _
Accuracy analysis of surface reconstruction from point clouds
1345 Irina Palchikova, Igor Latyshov, Evgenii Smirnov, Alexander Kondakov and
"~ | ID396 | Vasily Vasiliev
14:00 o .
Shot trace analysis using the computer vision
14-00- Anton Ag_afonov and Alexander _Yumaganov N
14'_ 15 ID 217 A comparison of 3D objects detection methods for an autonomous car driving
) problem
14:15- Dmit_ry !\/Iurasho_v _ _ _ _
14'_30 ID 428 Appll_catlon of an information model for selecting parameters of image segmentation
) algorithms
14:30- Sergey Arseev and Leon_ic_i Mest_etsky _ _
1 4'_ 15 ID 665 Handwrltteq Text Recognition Using Reconstructed Pen Trace with Medial
) Representation
14-45- Ra_di_k Magdeev and Ale>_<san_dr T_a_shli_nskii . _ o
15'_00 ID 102 | Efficiency of pseudo-gradient identification of similar shape objects in binary and
) grayscale images
1155%% Break
15:30- Sergey Rylov . . .
15'_45 ID 355 ngh—dlme_nsmnal grid-based clustering for multispectral satellite image
) segmentation
15:45- Mukesh Singh Boori, Alexander Kupriyanov, Sarla Choudhary and Komal
16:00 ID 28 Choudhary _ _
High Resolution 2019 land cover map of Southeast Asia
16:00- Tatiana Shulga, Ludmila Vgrzhevskaya_ and Alesya Me_dvedeva _
16.'15 ID 257 | The use of the data from Sentinel-2's MSI instrument to estimate the anthropogenic
) load on the coastal areas of the Crimea in 2017-2019.
16:15- Mikhail _E_Iantcev, lgor Arl_<h_ipov z_and Re_na_t Gafarov _ _
16.'30 ID 373 The modified method t_)f s_tatlstlcal differentiation for the matching of aerial
) photograph and satellite images
16:30- ID 27 Anna Denisova, Anna Egorova and Vladislav Sergeyev
16:45 Detection of forest vegetation boundaries using remote sensing data
. Anna Denisova and Alexander Belov
16:45- ) . N . )
1700 ID71 _Super-res_olutlon_reconstruqtlon (_)f remote sensing image using multi-temporal
images with partial scene distortions
17:00- ID 304 Andrey Kuznetsov
17:15 On deep learning approach in remote sensing data forgery detection
17:15- Vadim Tl_JrIapov and P_avel Paho_m_ov .
17‘_30 ID 421 Investigation of correlation of empirical modes and low-frequency residues of
) hyperspectral image signatures
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https://youtu.be/Emun8WCTs0E

https://youtu.be/kt4_01aq0H8

https://youtu.be/t9AO__Qc4lE

https://youtu.be/AANN9mvcfPI

https://youtu.be/H2rhRfN1Nwo

https://youtu.be/H2rhRfN1Nwo

https://youtu.be/HcQnMHHsTFY

https://youtu.be/HcQnMHHsTFY

https://youtu.be/2pB7FGrXO1U

https://youtu.be/2pB7FGrXO1U

https://youtu.be/etQmiCB6Q_w

https://youtu.be/etQmiCB6Q_w

https://youtu.be/nM1RWLXUZ4o

https://youtu.be/nM1RWLXUZ4o

https://youtu.be/Rj1rbDagV5o

https://youtu.be/dusxnChcYZw

https://youtu.be/dusxnChcYZw

https://youtu.be/pxf4WYXVFJU

https://youtu.be/pxf4WYXVFJU

https://youtu.be/uE5er7NJ-ho

https://youtu.be/PNnpLb-G54M

https://youtu.be/PNnpLb-G54M

https://youtu.be/WW6tKn5FxEc

https://youtu.be/e6ZFRmeg_wM

https://youtu.be/e6ZFRmeg_wM



29 May (Friday)
Time zone: Samara (GMT +4)

Section 3 ""Mathematical Modeling of Physico-Technical Processes and Systems"*

Chair: Vladislav Lyubimov
Secretary: Alexey Archibasov

13:00-

Kamila Koledina and Sergey Koledin

13:15 ID 67 Information-computational system for optimizing the conditions for catalytic
) reactions
13:15- Kon_s_tantin Trubitsyn, G_a_lina !\/Iikheeva, Rus_lan Klebleev and Olga Kurganova
13'_30 ID 376 | Additional boundary conditions in heat conduction problems for multilayer
’ structures
Konstantin Trubitsyn, Ruslan Klebleev, Galina Mikheeva and Ekaterina
13:30- ID 377 Stefanyuk
14:45 Identification of heat exchange coefficient in heat conductivity problems with
asymmetric boundary conditions
Alexander Chistyakov, Alla Nikitina, Yulia Belova, Vladimir Litvinov and
13:45- ID 726 Alena Filina
14:00 Mathematical modeling of the hydrodynamic processes of shallow water bodies
taking into account the processes of salt and heat transfer
Alexander Sukhinov, Elena Protsenko, Valentina Sidoryakina and Sofya
14:00- ID 776 Protsenko
14:15 Numerical simulation of bottom topography transformation taking into account the
coastal shore protection structures
Denis Milyakov, Vladimir Verba, Vladimir Merkulov and Andrew
14:15- ID 497 Plyashechnik
14:30 Two approaches to simulating a group flight of unmanned aerial vehicles as systems
with lumped and distributed parameters
14:30- ID 546 Alexander Kovartsev, Anastasia Nazarova and Vitaly Zakharchenko
14:45 Recovery of the hydrounit performance characteristics via a few observations
14:45- ID 696 Alexander Kuznetsov
15:00 Game-theoretic model of agents' motion over a terrain with obstacles
. Rinad Seidgazov and Fikret Mirzade
15:00- . X ! . :
1515 ID 268 Thermoca_plllary mechanism for. recoil pressure creation on a metals in laser
technologies with deep penetration
15:15- lvan Amelyushk_in _ _ _ _ _ _
15:30 ID 481 | Molecular modeling of the interaction spherical and nonspherical particles with a

relief body
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https://youtu.be/IMiNl2kFFAE

https://youtu.be/IMiNl2kFFAE

https://youtu.be/8eAkiB621Jw

https://youtu.be/8eAkiB621Jw

https://youtu.be/xUxKnLlnNqk

https://youtu.be/xUxKnLlnNqk

https://youtu.be/jGtbIXtaLIE

https://youtu.be/jGtbIXtaLIE

https://youtu.be/EVRp0jjqmBE

https://youtu.be/EVRp0jjqmBE

https://youtu.be/YaeLqUKC0hA

https://youtu.be/YaeLqUKC0hA

https://youtu.be/mUO_dNwjbz8

https://youtu.be/KPxD188opK8

https://youtu.be/fk7rRtlnVHQ

https://youtu.be/fk7rRtlnVHQ

https://youtu.be/KJPo-wBq8yE

https://youtu.be/KJPo-wBq8yE



Video presentations

Section 1 " Computer Optics and Nanophotonics™

Track 1: ""Beams"

ID 77: Artem Antonov
Approach for finding amplitude of the transmitted diffraction orders in the framework of a
rigorous coupled-wave analysis

ID 113: Dmitry Savelyev
Investigation of the cylindrically polarized beams focusing by a diffractive axicon using high-
performance computer systems

ID 168: Constantine Alexeyev, Elena Barshak, Dmitriy Vikulin, Boris Lapin and Maxim
Yavorsky
Propagation of optical vortices in loop resonators on the basis of multimode optical fibers

ID 180: Victor Kotlyar and Alexey Kovalev
Topological charge of Gaussian vortex light fields and their superpositions

ID 239: Mikhail Kirilenko
Modeling the propagation of Laguerre-Gaussian modes through a random medium based on the
analytical Karhunen-Loeve expansion

ID 249: Linar Ahmetov:
The formation of polymorphic beams with diffraction-free properties

ID 420: Elena Barshak, Constantine Alexeyev, Dmitriy Vikulin, Boris Lapin and Maxim
Yavorsky
Structure and spectrum of modes with azimuthal number 1>1 in twisted anisotropic optical fibers

Track 2: ""Plasmons and metamaterials""

ID 23:  lvan Shishkin, Daria Lizunkova and Natalya Latukhina
The process of pore formation on a textured silicon substrate during electrochemical etching: 3D
model

ID 137: Valentin But, Sergey Karpeev and Egor Karlin
Development and investigation of micro- and nanostructures of metamaterials to form the
necessary characteristics and coefficients of piezoelements
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https://www.youtube.com/watch?v=klQNeBBwxcI&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=4

https://www.youtube.com/watch?v=klQNeBBwxcI&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=4

https://www.youtube.com/watch?v=BJm_ao-X2Ng&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=6

https://www.youtube.com/watch?v=BJm_ao-X2Ng&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=6

https://www.youtube.com/watch?v=B3sfJY9be44&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=8

https://www.youtube.com/watch?v=oOJSTCalaLA&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=9

https://www.youtube.com/watch?v=cUySjGCchVQ&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=38

https://www.youtube.com/watch?v=cUySjGCchVQ&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=38

https://www.youtube.com/watch?v=MdGUHgdLdKY&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=39

https://www.youtube.com/watch?v=gqzPLO9qxRU&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=24

https://www.youtube.com/watch?v=V18zoXTc2cM&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=2

https://www.youtube.com/watch?v=V18zoXTc2cM&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=2

https://www.youtube.com/watch?v=WE83tQKX6Qo&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=7

https://www.youtube.com/watch?v=WE83tQKX6Qo&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=7



ID173: M.A Butt, S.A Fomchenkov and H.H Mai
Improving the sensitivity of a metal-insulator-metal semi-ring resonator cavity by embedding
nanodots

ID 236: Alexandra Savelyeva and Elena Kozlova
Simulation of light focusing by microspheres

ID 238: Elena Kozlova and Victor Kotlyar
Simulation of plasmons on metal nano-ring

ID 362: Dmitry V. Nesterenko, Shinji Hayashi and Victor Soifer
Appproximation of Fabry-Pérot resonances in metal/dielectric/metal structures

ID 382: Elena Kadomina, Evgeni Bezus and Leonid Doskolovich
Parasitic scattering of Bloch surface waves

ID 442: Vladimir Pavelyev, Svetlana Khonina, Konstantin Tukmakov, Sergey Degtyarev,
Anton Reshetnikov, Boris Knyazev and Yulia Choporova
Silicon subwavelength axicons for terahertz beam polarization transformation

ID 514: Darya Prokopova, Evgeny Vorontsov, Nicolay Losevsky, Svetlana Kotova, Alexei
Gorshelev, Ivan Eremchev and Andrey Naumov

Phase diffraction optical elements for three-dimensional localization of CdSe / ZnS guantum
dots

ID 683: Galina Zaretskaya, Nicolay Cheplagin and Andrey Drozdovskii
Transmission characteristics of ring resonator-loaded integrated optical wavequide

ID 385: Constantin Losmanschii, Elena Achimova, Alexei Meshalkin, Vladimir Abashkin
and Alexandr Prisacar
Comparative characteristics of azopolymers: synthesis, optical and recording properties

Track 3: "'Sensors and optical devices""

ID 32:  Nishant Tripathi, Vladimir Pavelyev, Andrei Mezhenin, Sunil Kumar, Mariia
Sovetkina, Anastasiia Rymzhina and Vladimir Platonov
Development of infrared radiation sensor for household electronic applications

ID92:  Evgeni Bezus, Dmitry Bykov and Leonid Doskolovich
Integrated spectral filters consisting of several dielectric ridges on the surface of a slab

wavequide
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https://www.youtube.com/watch?v=ZlvjPyrvZJQ&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=12

https://www.youtube.com/watch?v=ZlvjPyrvZJQ&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=12

https://www.youtube.com/watch?v=eCN_YvRxP8E&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=52

https://youtu.be/TKsp5uqQ-2I

https://www.youtube.com/watch?v=7-SQZVAH6oY&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=16

https://www.youtube.com/watch?v=VtdENJup52o&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=17

https://www.youtube.com/watch?v=6fnAlrXdpcA&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=42

https://www.youtube.com/watch?v=ICR6avqJG4A&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=28

https://www.youtube.com/watch?v=ICR6avqJG4A&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=28

https://www.youtube.com/watch?v=d2ZnfCBhBI8&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=34

https://www.youtube.com/watch?v=Yj9IGdm6L_8&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=53

https://www.youtube.com/watch?v=6xFCcVEmQyU&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=1

https://www.youtube.com/watch?v=b1t0w-BEonM&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=5

https://www.youtube.com/watch?v=b1t0w-BEonM&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=5



ID 181: Sergey Fomchenkov
Development and research of a linearly changing narrow bandpass optical filter for hyperspectral

equipment

ID 201: Elizaveta Yarunova, Anton Krents, Nonna Molevich and Dmitriy Anchikov
Stabilization of a broad-area laser with a modulated pump parameter using optical injection

ID 205: Vladimir Podlipnov and Sergey Karpeev
Spatial light modulator for creating vector beams

ID 284: Vladimir Pavelyev
THz/Far-IR Diffractive Optics: Methods, Applications, Perspectives

ID 386: Dmitry Bykov, Evgeni Bezus, Linyong Qian and Leonid Doskolovich
Optical properties of resonant gratings with slowly varying period

ID 390: Elina Nepomnyashchaya and Olga Ponomareva
Method of polarization-based visualization for skin health analysis

ID 393: Olga Gubareva, Vladimir Burdin, Vladimir Gureev and Sergej Masyuk
Simulation of data transmission in a simplex acousto-optical channel over a two-mode optical
fiber

ID 402: Veronica Cazac
Improved 3D imaging of phase shifting digital holographic microscope by compensation for
wavefront distortion

ID 778: Evgenii Sechak, Andrey Rumyancev, Sergey Schesnyak and Viktor Dubrovich
Alignment algorithm for composite mirrors by the method of moments

ID 207: Vladimir Podlipnov, Sergey Karpeev and Vyacheslav Paranin
Film sector optical element for creating inhomogeneous polarizations with phase correction of

higher orders.

ID 493: Vadim Davydov
Multifunctional radar system for remote monitoring of the environment and the Earth's surface

Track 4: "'Diffractive optics, Holography, Spectroscopy""

ID 247: Denis Yablokov, Vladimir Pavelyev, Andrey Agafonov and Anatolii Eremin
Computer optics software construction using multi-paradigm design

ID 349: Nikolay Ivliev and Vladimir Podlipnov
Investigation of the interaction of vortex beams with a microrelief on the carbaseolecontaining

azopolymer
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https://www.youtube.com/watch?v=f8uLoi_TNAI&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=10

https://www.youtube.com/watch?v=f8uLoi_TNAI&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=10

https://www.youtube.com/watch?v=cRpvJP-y2U0&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=11

https://www.youtube.com/watch?v=1SvvHRXDd44&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=49&t=0s

https://www.youtube.com/watch?v=7LGqtsuNA4I&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=40

https://www.youtube.com/watch?v=1Si_YptAIwY&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=18

https://www.youtube.com/watch?v=b7sXVjmSzGI&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=19

https://www.youtube.com/watch?v=M9VPjxl83Jk&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=20

https://www.youtube.com/watch?v=M9VPjxl83Jk&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=20

https://www.youtube.com/watch?v=oxJpNK6B-vg&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=23

https://www.youtube.com/watch?v=oxJpNK6B-vg&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=23

https://www.youtube.com/watch?v=ibweGLiJg_g&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=36

https://www.youtube.com/watch?v=0VZyMRoVGJ8&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=47

https://www.youtube.com/watch?v=0VZyMRoVGJ8&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=47

https://www.youtube.com/watch?v=5uAwI6DVKkM&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=46

https://www.youtube.com/watch?v=JhjuOJO7yZk&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=44

https://www.youtube.com/watch?v=jzjxzioDNeg&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=49

https://www.youtube.com/watch?v=jzjxzioDNeg&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=49



ID 394: Dmitriy Dudnik and Sergey Sharangovich
Diffraction of guasimonochromatic light beams on multilayer inhomogeneous photopolymer
holographic diffraction structures

ID 401: Anastasia Kushkoeva, Elena Gorbunova, Alexander Chertov and Sergey Veselov
The results of the study of the opportunity of replacing the GIA GemSet, designed to assess the
color of precious stones, with digital imitation measures for automated control systems

ID 452: Yulia A. Khristoforova, Ivan A. Bratchenko, Ekaterina G. Borisova, Lyudmila
A. Bratchenko, Tsanislava I. Genova, Alexander I. Gisbrecht, Alexander A. Moryatov,
Sergey V. Kozlov, Petranka P. Troyanova and Valery P. Zakharov

The study of ex vivo and in vivo melanocytic skin neoplasms using near-infared fluorescence

spectroscopy

ID 504: Sofiya Ganchevskaya
Investigation of the influence of the number of quantization levels and technological errors on
the point scattering function

ID 588: Alexey Kuznetsov, Vadim Lukashkin, Anna Solomnikova and Vasiliy Zubkov
Calculation and modeling of electro-physical parameters of boron doped diamond plates: fitting
of experimental admittance spectroscopy data

ID 609: Veronika Blank and Roman Skidanov
Dispersion element based on modified lens and grating

ID 739: Alexei Meshalkin, Constantin Losmanschii, Veronica Cazac, Elena Achimova
and Vladimir Podlipnov
Analysis of diffraction efficiency of phase gratings in dependence of grooves number

ID 759: Dmitry Artemyev, Vladimir Kukushkin, Ruzanna Shavaeva, Andrey Murashko,
Olga Sharapova, Vladimir Zuev and Sergey Timofeev

The study of methods of spontaneous and resonance Raman spectroscopy of blood plasma for
the rapid diagnosis of preeclampsia

ID 237: Vladislav Zaitsev and Sergey Stafeev
The formation of an array of photonic nanostructures with square profile steps.

ID 392: Ekaterina Savchenko, Ekaterina Vachugova, Elena Velichko and Elina
Nepomnyashchaya
Investigation of the fullerenol solution parameters by combined technique based on light

scattering
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https://www.youtube.com/watch?v=_SvCwnmzWa0&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=21

https://www.youtube.com/watch?v=_SvCwnmzWa0&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=21

https://www.youtube.com/watch?v=bXpDWA5Ht4A&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=22

https://www.youtube.com/watch?v=bXpDWA5Ht4A&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=22

https://www.youtube.com/watch?v=TGB9UdcZx9c&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=25

https://www.youtube.com/watch?v=TGB9UdcZx9c&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=25

https://www.youtube.com/watch?v=W40w_TLuRw4&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=27

https://www.youtube.com/watch?v=W40w_TLuRw4&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=27

https://www.youtube.com/watch?v=P07c7fZSiGc&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=31

https://www.youtube.com/watch?v=P07c7fZSiGc&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=31

https://www.youtube.com/watch?v=-XLd8XM42aQ&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=33

https://www.youtube.com/watch?v=Wefiq9SlUZ0&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=50

https://www.youtube.com/watch?v=YWMuS9yVnBQ&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=35

https://www.youtube.com/watch?v=YWMuS9yVnBQ&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=35

https://www.youtube.com/watch?v=RRlYPOIqSKE&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=51

https://www.youtube.com/watch?v=6ij0XsO_gYE&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=41

https://www.youtube.com/watch?v=6ij0XsO_gYE&list=PLjd9X7bw64tNzaHe4A3XWqrgPd986BXQu&index=41



Section 2 " Image Processing and Earth Remote Sensing

Track 1: ""Image Processing"'

ID 26:  Aleksey Maksimov and Vladislav Sergeyev
Optimal fusing of video sequence images

ID59:  Alina Bavrina, Vladislav Myasnikov and Ruslan Yuzkiv
Parameterizable LSB watermarking method with adaptive key generation

ID 73: Mikhail Gashnikov
Adaptation of parameterized interpolation algorithms of multidimensional signals for
hierarchical and interpolation compression methods

ID 218: Yuliya Vybornova
Method for construction of highly robust watermarks in the task of copyright protection for

digital images

ID 315: Olga Malenova, Victor Krasheninnikov, Alexey Subbotin and Yuliya
Kuvayskova
Pseudo-gradient algorithms for forecasting and filtering cylindrical images

ID 473:  Alexey Chulichkov and Egor Molkov
Increasing the resolution of a non-negative brightness image distorted by a linear transformation

Track 2: ""Image Analysis"

ID 120: Dmitrii Troshkin, Alexander Chertov and Elena Gorbunova
Assessment of the vitreousness of wheat samples based on the analysis of digital images of

grains

ID 147: Alexey Pyataev, Anna Pyataeva and Ruslan Brezhnev
Pine crown density determination using local binary patterns

ID 158: Aleksandr Shirokanev, Nikita Demin, Nataly llyasova, Rustam Paringer and
Andrey Zolotarev
Decision Tree Application for Fundus Image Segmentation

ID 193: Lyudmila Kopeykina and Andrey V. Savchenko
Personal data detection in photo album based on face clustering and text classification of
scanned documents

ID 291: Mikhail Lange and Andrey Lange
On data classification efficiency based on a trade-off relation between mutual information and
error probability
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https://youtu.be/TiLpsQXh2SE

https://youtu.be/W2KcRxMeeMM

https://youtu.be/K_GFaxqEl9U

https://youtu.be/K_GFaxqEl9U

https://youtu.be/9PUyBWa42hI

https://youtu.be/9PUyBWa42hI

https://youtu.be/Btmgt5rvsqw

https://youtu.be/4VHxzZC9I0Q

https://youtu.be/rHXN3pS54FE

https://youtu.be/rHXN3pS54FE

https://youtu.be/jmCzKlrW7DY

https://youtu.be/i74sUV4smh8

https://youtu.be/9kVuBCYJDd8

https://youtu.be/9kVuBCYJDd8

https://youtu.be/2Z0LEVlQ9Fg

https://youtu.be/2Z0LEVlQ9Fg



ID 579: Stanislav Egorov, Igor Arkhipov and Tatiana Shelkovnikova
Information system for segmentation of nanoparticles in STM-images

Track 3: ""Computer Vision""

ID 22:  Elena Medvedeva, Igor Trubin and Pavel Kasper
The algorithm for vehicle number plate detection

ID 136: Yulia Agafonova, Andrey Gaidel, Pavel Zelter and Aleksandr Kapishnikov
Convolutional neural network for detection of pathological changes in MR images of the

ID 328: Ekaterina Kurbatova
Road detection in aerial images based on color information and geometry features

ID 331: Rinat Diyazitdinov
Iterative algorithm of optical triangulation sensors signals superposition for measuring solid
deformation

ID 353: Anton Kornilov, llia Safonov and Ivan Yakimchuk
Ring artifacts segmentation on microtomographic images by convolutional neural networks

ID 357: Konstantin Kiy and Roman Dosaev
Global image analysis: detection and recognition of basic informative elements of road scenes

ID 398: Elena Medvedeva and Elizaveta VVarko
Image segmentation based on RGBD data

ID 662: Aleksandr Shirokanev and Dmitry Kirsh
Study of the ambiquity problem of Bravais unit cell choice in three-dimensional crystal lattice
identification task

Track 4: ""Remote Sensing Image Analysis"

ID 115:  Yurii Maglinets, Ruslan Brezhnev, Ksenia Raevich, Anna Pyataeva and
Gennady Tsibulsky
The Scheme of Setting and Solving of Spatial Objects Monitoring Tasks

ID 229 Leonid Lebedev
Geometric aspects of the correlation-extreme methods of object recognition and compression of
GSI

ID 231 Vitaliia Sviatkina, Vasiliy Rud and Vadim Davydov
Use of spectral analysis to control the distribution of energy of electromagnetic waves at radar
station tracks
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https://youtu.be/THGKs6ZxOIw

https://youtu.be/k6hoPds7Ygg

https://youtu.be/6BPOHAOmO1s

https://youtu.be/4STREG16ZMM

https://youtu.be/JgNsyhfHILw

https://youtu.be/JgNsyhfHILw

https://youtu.be/BR_HkLdp7YQ

https://youtu.be/7n3WGrlseos

https://youtu.be/Iw6dxwF5hDA

https://youtu.be/mt9Ytb4NKd4

https://youtu.be/mt9Ytb4NKd4

https://youtu.be/TTFeZCakedk

https://youtu.be/BhqoDURmRuY

https://youtu.be/BhqoDURmRuY

https://www.youtube.com/watch?v=NwNau1g4JSI

https://www.youtube.com/watch?v=NwNau1g4JSI



ID 430 Andrey Sosnovsky and Viktor Kobernichenko
Method of investigation of absolute phase recovery accuracy in INSAR data processing

ID 458 Maria Pavlova, Alexey Savchik, Lev Teplyakov, Mikhail Zagarev, Igor Kukoev
and Anton Grigoryev
Agricultural parcel localization on satellite images using U-Net-based neural network

ID 550 Ivan Maslov and Oleg Goriachkin
Restoring the height of the terrain taking into account the statistical relationship of the
interferometric pair of radar images
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https://youtu.be/4DeDigW0f3w

https://youtu.be/Sx4YHHsbZ_g

https://youtu.be/C2lMZI2qqHU

https://youtu.be/C2lMZI2qqHU



Section 3 ""Mathematical Modeling of Physico-Technical Processes and
Systems"’

Track 1: ""Physical processes and phenomena and technical systems"*

ID 89:  Elena Shvareva, Leniza Enikeeva and Laysan Gabdrakhmanova
Harmony search algorithm for chemical kinetics optimization problems

ID96:  Al’bina Ismagilova, Zulfiya Khamidullina and Semen Spivak
Decomposing a complex chemical reaction for determining parametric functions Kkinetic
constants

ID 130: Eldar Miftakhov, Svetlana Mustafina and Tatiana Mikhailova
Investigation of the effect of continuous operation of the polymerization process in the presence
of Ziegler-Natta catalysts on the molecular characteristics of the product

ID 154: Gulshat Mannanova and Gulshan Bikbova
Development of a 16-component Kinetic model of catalytic cracking and solution of the inverse
problem of kinetics on its basis

ID 161: Diana Zigangirova and Svetlana Mustafina
Algorithms of direct simulation of chemical reaction under conditions of uncertainty of initial
data

ID 163: Evgenia Antipina, Svetlana Mustafina, Andrey Antipin and Sofia Mustafina
Solving the problem of planning a chemical experiment based on genetic algorithms

ID 167: Elena Krivchenko, Alexander Nechaev, Yuri Moshchenskij and Olga Bogacheva
Mathematical model of the distribution of electrical and thermal energy in the working element
of an information and measurement system designed to study the process of initiating industrial

explosives

ID 211: Liana Safiullina, Regina Mugalimova, Ravil' Zaynullin and Arslan Akhmetov
The study of the sensitivity of the Kinetic parameters of catalytic reforming of gasoline

ID 299: Anna Vovdenko, Mikhail Vovdenko, Kamila Koledina, Alfiya Bayguzina and
Ravil Khusnutdinov
Modeling of the catalytic of benzyl and butyl alcohols etherification

ID 365: Sergey Makhortov and llya Ivanov
Based on distributive lattice reasoning model in production zero-order logic
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https://youtu.be/VVSc4j-geT8

https://youtu.be/216dH2nTLic

https://youtu.be/216dH2nTLic

https://youtu.be/VxADugKj9yw

https://youtu.be/VxADugKj9yw

https://youtu.be/W5UmEMSKJaA

https://youtu.be/W5UmEMSKJaA

https://youtu.be/yu1vsJshB0s

https://youtu.be/yu1vsJshB0s

https://youtu.be/m4ATofVqfJM

https://youtu.be/BEgL2uX2bW4

https://youtu.be/BEgL2uX2bW4

https://youtu.be/BEgL2uX2bW4

https://youtu.be/sqZqE-8zy-Y

https://youtu.be/uJ6Mmff5Qok

https://youtu.be/fmKLn65TAy8



ID 424: Irina Matveeva, Oleg Myakinin and Yulia Khristoforova

Monte Carlo simulation of Raman light scattering and Multivariate Curve Resolution —
Alternating Least Squares (MCR-ALS) for determination of changes in skin tissue during the
development of malignant neoplasms

ID 532: Alexey Chernogor, Igor Blinkov and Alexey Volkhonskiy

Modelling of ceramic coatings grow during Arc-PVD deposition

ID 638: Nikolay Yakimov, Aliya Khafizova, Oksana Dmitrieva and Ekaterina Artemeva
Simulation of gas outflow from the hole in long pipelines, operating under high pressure

ID 663: Vadim Zinurov, Andrey Dmitriev and Vitaly Kharkov
Catching fine-dispersed particles in rectanqular separator depending on different process

parameters

ID 685: Igor Kakorin, Olesya Kakorina and Irina Zaporotskova
Mathematical modeling of the process of interaction of sulfur dioxide with pyrolyzed
polyacrylonitrile

ID 694: Olga Permiakova, Andrey Miakonkikh, Konstantin Rudenko and Alexander
Rogozhin
Ensemble Monte-Carlo simulation of resistive switching in HfO2/TaN/TiN stack

ID 724: Alexander Sukhinov, Aleksandr Chistyakov, Inna Kuznetsova, Elena Protsenko
and Asya Atayan
Modeling of soil dumping based on a modified Upwind Leapfrog difference scheme

ID 738: Gulnaz Kildibaeva, Svetlana Mustafina, Albina Karamova, Sophia Mustafina
and Oleg Larin

The analysis of the correctness of the mathematical model of chemical reactions based on the
theory of bipartite graphs

ID 752:  Yuri Dimitrienko and Aydar Khuzin
Asymptotic modelling of heat and mass transfer in thin plates made of composite materials

ID 42: Leniza Enikeeva, Marat Enikeev, Valentina Shamshovich and Radik Abutalipov
The gravity search algorithm for determining the optimal Kinetic parameters of the reaction of
low-temperature steam conversion of C2+ hydrocarbons

ID 290: Ruslan Almakaev, Kamila Koledina and Sergey Koledin
Software complex for modeling and optimization of chemical processes kinetics

Track 2: ""Technical systems and physical processes and phenomena''

ID 30:  Vladimir Nozhkin, Mikhail Semenov and Igor Ulshin
A stochastic model of the moisture motion in the atmosphere: two-dimensional case
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https://youtu.be/lqbMWRi0bQM

https://youtu.be/lqbMWRi0bQM

https://youtu.be/lqbMWRi0bQM

https://youtu.be/E7bc5w_L45o

https://youtu.be/VLhteSFIQDI

https://youtu.be/vXPMTvB-2DQ

https://youtu.be/vXPMTvB-2DQ

https://youtu.be/83JJ_i0HqZA

https://youtu.be/83JJ_i0HqZA

https://youtu.be/2y7zrn10CKs

https://youtu.be/2Ui0FSV4yfQ

https://youtu.be/Vqr6OLLeiE8

https://youtu.be/Vqr6OLLeiE8

https://youtu.be/mydzaKDTM1s

https://youtu.be/SnONdA4coBs

https://youtu.be/SnONdA4coBs

https://youtu.be/BWVquMrulEU

https://youtu.be/m5o6o30AjsE



ID 49:  Sergey Makeev, Vladimir Kuptsov, Vadim Davydov and Valentin Dudkin
The mathematical modeling of spectra of nuclear magnetic resonance signals for investigation of
condensed media in express mode

ID 87: Innokentiy Semushin and Yulia Tsyganova

State measuring set (data transferring channel) identification for stochastic and uncertain
environments

ID 129: Alexander Hodakov, Vyacheslav Sergeev and Alexander Kulikov

Modeling of thermoelectric processes in a powerful microwave MOSFET with a structural
defect

ID 199: Natalia Voropaeva and Vladimir Sobolev
Decomposition of PD-requlators design problem for systems with slow and fast modes

ID 214: Mikhail Semenov, Peter Meleshenko, Olga Reshetova and Andrey Solovyov
Synchronization in the system of coupled van der Pol oscillators under hysteretic bonds: an
analytic approach within the small parameter method

ID 268: Rinad Seidgazov and Fikret Mirzade
Thermocapillary mechanism for recoil pressure creation on a metals in laser technologies with
deep penetration

ID 305: Anastasia Kuvshinova, Andrey Tsyganov, Yulia Tsyganova and Hugo Ricardo
Tapia Garza
Algorithm for numerical identification of parameters for convective-diffusion transport model

ID 344: Vladimir Aslanov and Dmitry Sizov
Chaotic motion of 3U Cubesat with deployable side panels

ID 358: Elena Klimanova and Alexander Maksimov
Classification of mulidimentional element types in automatic requlation systems

ID 422: Elena Shchepakina
Canard travelling waves in a reaction-diffusion model

ID 425: Elena Shchepakina
Critical travelling waves in a flow reactor model

ID 521: VIadimir Sobolev
Decomposition of travelling wave existence problem for sinqularly perturbed eguations

ID 659: Oleg Kroytor, Mikhail Malykh and Leonid Sevastianov
Modeling of seismic isolation support
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https://youtu.be/pJL-Bby8To0

https://youtu.be/pJL-Bby8To0

https://youtu.be/BWsfcLE3oxY

https://youtu.be/BWsfcLE3oxY

https://youtu.be/e2atv-nD4Nk

https://youtu.be/e2atv-nD4Nk

https://youtu.be/g0GmgMph0ws

https://youtu.be/GpXcHB6_T6M

https://youtu.be/GpXcHB6_T6M

https://youtu.be/fk7rRtlnVHQ

https://youtu.be/fk7rRtlnVHQ

https://youtu.be/f2lB3tuqDX8

https://youtu.be/KzeTAXP5cVQ

https://youtu.be/AuFLz1tdnCU

https://youtu.be/C3ayqJm-b3A

https://youtu.be/UyvJiCj_BIk

https://youtu.be/sFqiUBvPP-0

https://youtu.be/aeykN9z4Q74



ID 711: Svetlana Kolesnikova and Vyacheslav Avramyonok
Application of a stochastic control method on manifold in an immunology problem

ID 721: Yuliya Belova, Alexander Chistyakov, Anton Leontyev, Alena Filina and Alla
Nikitina

Research the phytoplankton dynamics regimes depending on nutrient transformation processes in
coastal systems

ID 722: Alexander Sukhinov, Alla Nikitina, Alena Filina and Anton Leontyev
Multi-species model of interacting biological populations of shallow water

ID 723:  Sergei Zaitsev, Mikhail Semenov and Sergei Tikhomirov
Digital model of polymer molecules

ID 731: Alexander Sukhinov, Aleksandr Chistyakov and Sofya Protsenko
Three-dimensional wave model in coastal marine systems for forecasting wave impact on shore
protection and coastal structures

Track 3: ""Information processes and physical processes and phenomena'"

ID 33:  Andrey Tyugashev and Sergei Orlov
Ways of providing intelligent consistent real-time control for cyber-technical systems

ID 43: Ishan Patel and Vladimir Aslanov
Active debris removal using electromagnetic induction

ID 55: Roman Kovalenko, Alexander Tashlinskii and Mikhail Tsaryov
Deformation field estimate for image sequence by applying stochastic adaptation in the block
method

ID 93: Anton Doroshin
Conditions of implementing dynamical regimes with strange chaotic attractors in attitude
dynamics of multi-rotor spacecraft

ID 103: Leonid Korolev
Estimation of dynamically changing navigation parameters of the group of autonomous vehicles

ID 149: llya Kuznecov, Anton Kuznecov, Igor Baclanov and Oleg Strashko
The stochastic model of search and detection of ground objects using unmanned aerial vehicles
under conditions of irreqular influence of the environment

ID 194: Leonid Sinitsin and Andrey Kramlikh
Synthesis of optimal control law of the reorientation if the nanosatellite using procedures for
analytic construction of optimal requlators
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https://youtu.be/oBXtb94UPlU

https://youtu.be/P55X__9xgx4

https://youtu.be/P55X__9xgx4

https://youtu.be/PZPrllZ3tv0

https://youtu.be/wDNxcEzVUtA

https://youtu.be/vsUXHCMTVOM

https://youtu.be/vsUXHCMTVOM

https://youtu.be/tiwNiNS3_jA

https://youtu.be/NsPYk5MJy9o

https://youtu.be/jbXN-mpsrhU

https://youtu.be/jbXN-mpsrhU

https://youtu.be/0gWQPkTzpkM

https://youtu.be/0gWQPkTzpkM

https://youtu.be/H2-YwPkLFlA

https://youtu.be/Elf-MatpRAM

https://youtu.be/Elf-MatpRAM

https://youtu.be/JHcUS7Krcvk

https://youtu.be/JHcUS7Krcvk



ID 232: Alexandr Eryomenko and Anton Doroshin
Reorienting nanosatellites to a predefined attitude using angular displacements of movable
modules

ID 277: Lenar Faizullin and Ruslan Pikalov
The influence of the choice of the engagement point of the tether on the process of towing the

space debris

ID 347: Alexey Magazev and Valeriya Tsyrulnik
Small perturbations of Markov models of cyber threats

ID 437: Viktar Beliautsou, Alexandra Fedorova, Mikita Syrovatnikau and Vladimir
Mokshin
Development of an unmanned aerial vehicle stabilizing system with variable thrust vector

ID 474: Vladimir Mochalov, Yuri Choni, Anatoliy Romanov and Igor Danilov
Investigation of the potential characteristics of a satellite multi-beam hybrid-mirror antenna by
modeling the process of adaptation to random deformations of the reflector

ID 527: Yuriy Zabolotnov and Tatyana Ledkova
Modeling and analysis of the motion of the space tethered system in a lunar orbit

ID 565: VIadimir Aslanov and Alexander Ledkov
Chaotic motion of a passive space object during its contactless transportation by ion beam

ID 582: Igor Arkhipov, Yuri Shelkovnikov and Anastasia Meteleva
The use of the spatial-structural model of a video signal from the television scanistor in the tasks
of monitoring the geometric parameters of small objects

ID 600: Alexander Ledkov
Modeling the spatial motion of a space tether system with an inflatable balloon for raising

payload orbit

ID 619: Olga Starinova, Danhe Chen and Elizaveta Sergaeva
Simulation of mission with low-thrust spacecraft to near-Earth asteroid

ID 674: Vladimir Pankratov, Marina Barulina, Aleksey Golikov and Elena Pankratova
Analysis of the possibility of deterministic chaos during the movement of an Earth remote
sensing satellite with gyro dampers

ID 746: Daria Zima, Alexander Spector and Darya Sokolova
Spatiotemporal spectral analysis of signals and active interference in radar with digital antenna
arrays
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https://youtu.be/IALxd2VsYVE

https://youtu.be/IALxd2VsYVE

https://youtu.be/9kG0chm4qYU

https://youtu.be/9kG0chm4qYU

https://youtu.be/yu_WbZehz6s

https://youtu.be/6838jZObf_0

https://youtu.be/ohrPg6vKT_8

https://youtu.be/ohrPg6vKT_8

https://youtu.be/Al7w0sYXRLY

https://youtu.be/4Pam6Bq-Pro

https://youtu.be/OFXO-I7gkrE

https://youtu.be/OFXO-I7gkrE

https://youtu.be/41zlB51gIzA

https://youtu.be/41zlB51gIzA

https://youtu.be/BmZcwQDTY9g

https://youtu.be/CCmMQObhnrU

https://youtu.be/CCmMQObhnrU

https://youtu.be/LR9ud8y_tJs

https://youtu.be/LR9ud8y_tJs



Track 4: "Technical systems and physical processes and phenomena'*

ID50:  Anna Mozhayko, Sergey Manninen and Vadim Davydov
Modeling of physical processes of interaction of ultrasonic wave with metal structures for
detection of defects

ID63:  Vladimir Zelenskiy and Maxim Kapalin
Modelling of the microelectromechanical system gyroscope’s toothed resonator

ID 106: Boris Kryzhanovsky and Leonid Litinskii
Eigenvalue spectrum for Ising model on hypercube

ID 119: Svetlana Novikova, Pavel Tutubalin, Alexander Snegurenko and Ruzilya
Yakhina

The optimal aircraft gas turbine engine control in low gas mode in the conditions of external
additive noise

ID 183: Yuriy Batov, Danila Puzko, Vadim Davydov and Alexander Petrov

Comparison of methods for baseline determining of fluorescent detector signals of genetic

analyzer

ID 372: Valeriy Ermolaev, Yuriy Kropotov and Alexander Proskuryakov
Modeling of neural systems and networks by functional differential equations

ID 410: Andrey Tsyganov and Yulia Tsyganova
Decentralized measurement data processing based on J-orthogonal transformations in a square-
root information Kalman filter

ID 416: Tatiana Kureneva, Andrey Tsyganov, Yulia Tsyganova and Natalia VVolkova
Square-root covariance filtering algorithm for discrete-time systems with multiplicative noises

ID 427:  Aleksey Golubkov, Andrey Tsyganov and Igor Petrishchev
Detection of changes in the motion mode of an object moving along a complex trajectory

ID 482: lldar Badamshin
The thermal conductivity and propagation velocity of oscillations modeling taking in single
crystals into account the anisotropy of their properties

ID 505: Anton Eremin
Approximate analytical solution of the Graetz problem

ID 508: Kirill Kazakov
Modeling of the interaction of cylindrical bodies with complex surface properties
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https://youtu.be/NUhCXfddRgg

https://youtu.be/NUhCXfddRgg

https://youtu.be/eKFaCplRHwU

https://youtu.be/be0QMZNpj5o

https://youtu.be/09pCE6or_70

https://youtu.be/09pCE6or_70

https://youtu.be/EaF2F3bC980

https://youtu.be/EaF2F3bC980

https://youtu.be/r_c-AYIr24M

https://youtu.be/rriABQ3roPM

https://youtu.be/rriABQ3roPM

https://youtu.be/nv-KxZgK4Ho

https://youtu.be/9R3hjREpZak

https://youtu.be/dkzL139W6jo

https://youtu.be/dkzL139W6jo

https://youtu.be/VbfFCtKJl3o

https://youtu.be/U2BM7Ho9TMw



ID 531: Aleksei Taiurskii and Mikhail Gavrikov
Influence of plasma inhomogeneity on process of Alfven wave nonlinear absorption by
dissipative plasma with photorecombination radiation

ID571: Pavel Ganin and Alexander Kobrin
Modeling of the industrial manipulator based on PLC Siemens and Step Motors Festo

ID 587: Igor Blatov, Boris Likhttsinder and Elena Kitaeva
On estimates of average queue length for queueing systems in the case of correlated input flow

ID 593: Alexey Dolgov, Igor Ishchuk and Valery Tyapkin
Evaluation of qualitative indicators of the mathematical model of thermal tomograms
construction based on the data of different time IR images

ID 644: Alexey Zhabin, Sergey Karamov and Alexey Krisilov
Simulation of ultrashort pulse scattering by a conductive cylinder

ID 292: Boris Belyaev, Sergey Khodenkov, Natalya Shepeta and Dmitry Malyshev
The investigation of ultra-wideband filter 3D model based on microstrip multimode resonators

ID 510: Irina Zaporotskova, Daniil Radchenko, Lev Kozitov and Natalia Boroznina
Theoretical study of a metal composite based on a monolayer of pyrolyzed polyacrylonitrile
containing paired metal atoms Cu-Co, Cu-Ni, Ni-Co, Ni-Fe

ID 611: Roman Okulov, Sergey llinykh, Mikhail Zakharov and Suleiman Akhmetshin
Mathematical model of the process of the plasma pulverization of the rod electrode to produce of

titanium powder
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https://youtu.be/V3D6dLdNjgo

https://youtu.be/V3D6dLdNjgo

https://youtu.be/jclKjPpVBAQ

https://youtu.be/R4Ie3ea_Iow

https://youtu.be/xwA4GJ-XyCg

https://youtu.be/xwA4GJ-XyCg

https://youtu.be/u7_877ixK28

https://youtu.be/rV-fyoo1BOE

https://youtu.be/lUxwjvHWME0

https://youtu.be/lUxwjvHWME0

https://youtu.be/51nwNMMorNU

https://youtu.be/51nwNMMorNU



Section 4 ""Data Science™

Track 1: ""Humanities"'

ID 127: Vadim Moshkin, llya Andreev and Nadezhda Yarushkina
The sentiment-analysis algorithm of social networks text resources based on ontology

ID 145: Alisa Makhmutova, Igor Anikin, Rifkat Minnikhanov, Tikhon Bolshakov, Maria
Dagaeva and Kamil Mingulov
Detection of traffic anomalies for a safety system of smart city

ID 170: Olga Kiryanova, llya Kiryanov, Bulat Kuluev, Aleksey Chemeris and Liana
Akhmetzianova
The method of generation barcode for DNA certification of plants and organisms.

ID 306: Kamila Fatkhutdinova, Alexey Vulfin, Vladimir Vasilyev, Andrey Nikonov and
Anastasiya Kirillova
Intelligent emotion recognition system in neural network basis

ID 307: Valentina Burmistrova, Alexander Butov, Maksim Volkov, Mariya Gavrilova,
Sergey Hrustalev, Boris Kostishko and Alexander Shabalin
Methods of researching processes with various types of compensation of the change-point

ID 309: Arina Startcseva, Alexey Vulfin, Vladimir Vasilyev, Andrey Nikonov and
Anastasiya Kirillova
Bank transaction text label mining algorithms

ID 409: Igor Genrikhov and Elena Djukova
Finding frequent elements for a product of partial orders and association rules

ID 498: Anton Romanov and Aleksey Filippov
Approach to data-driven enterprise decision-management

ID 675: Mikhail Abramyan, Boris Melnikov, Anastasia Nichiporchuk and Marina
Trenina

Application of artificial intelligence in the branch and bound method on the example of various
applied problems

ID 783: Olga Medvedeva, Sofya Mustafina, Alia Nurgalieva and Shoabbos Ibragimov
Augmented Reality Mobile apps Development with Unity and Vuforia SDK

ID 763: Dmitry Vasin, Vladimir Gromov, Sergey Romensky and Sergey Rotkov
Automated technoloqy for converting paper-based design documentation into an electronic 3D
model of an object
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https://youtu.be/JwKIPqTlH2w?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/uxwNKFxQN38?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/4NtvE2Dyou0?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/Oe6dkdVrUVc?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/MeLE1TgOi1A?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/jcFf1bN5M_A?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/TcIkSKvuJJY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/UnfKtGfFktY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/mab7sg0vFYY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/mab7sg0vFYY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/R_UpJDTU_-M?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/uyH1YlpGjL4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/uyH1YlpGjL4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v



ID 769: Dmitry Gorbachev
Evaluating the relevance of the elements of distributed computing system infrastructure when
solving tasks in managing an economic unit

Track 2: ""Methods, Algorithms and Technology Platforms"’

ID 8: Dmitry Zybin, Ksenia Burkova, Andrew Kalach and Eugeniy Govorin
Conceptual model for multidimensional presentation of empirical data on the state of critical
information infrastructure facilities

ID 15:  Danil Dayneko, Diana Bakhteeva, Dmitriy Zybin, Vladimir Spirin and Andew
Kalach
The current status of sensitive information leaks through cloud storage

ID 196: Elena Basan and Alexander Basan
The Problem of Assessing Information Security Risks for Robotic Systems: A Literature Review
and Methodology of Estimating Initial Protection

ID 259: Vitalii Dementev and Artem Artemev
Generative deep Gaussian processes

ID 310: Marina Nikitina
Structural-parametric Model of Healthy Diet

ID 332: Nikita Andriyanov
Comparative analysis of football statistics data clustering algorithms based on deep learning and
Gaussian mixture model

ID 334: Basim Salem and Vladimir Solodovnikov
Data visualization and clustering in the task of system analysis of the patients examination
results in the initial stages of cognitive impairment

ID 343: Vitalii Dementev and Alexander Tashlinskii
The use of stochastic parameter identification in the separation of mixtures of correlated deep
Gaussian models

ID 580: Galina Rybina, Alexander Slinkov and Dmitry Buyanov
Experimental software modeling of knowledge acquisition processes for automated knowledge
bases construction in dynamic integrated expert systems

ID 603: Svetlana Korabelshchikova
An extension of the class of Boolean functions used in symmetric cipher algorithms

ID 727: Tatiana Afanasieva, Irina Moshkina and Vadim Tronin
Descriptive model of local and global features multivariate time series based on fuzzy tendency
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https://youtu.be/PqxkUsTOUH4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/PqxkUsTOUH4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/oYC-NDg8YN4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4vhttps://youtu.be/J3MKfOcUYSc?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/oYC-NDg8YN4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4vhttps://youtu.be/J3MKfOcUYSc?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/AmIh8bc7914?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/oYC-NDg8YN4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4vhttps://youtu.be/J3MKfOcUYSc?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/oYC-NDg8YN4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4vhttps://youtu.be/J3MKfOcUYSc?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/HhXSfcfTBg4?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/R1wekyElpIA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/7vzHI-pvn8w?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/7vzHI-pvn8w?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/e67CIAU31ic?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/e67CIAU31ic?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/jTGWrt_ZPiY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/jTGWrt_ZPiY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/XffR9PHXRH0?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/XffR9PHXRH0?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/xR_3xaudIZw?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/4d-xWimme0U?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v



ID 116: Zaur Shibzukhov, Mukhamed Kazakov and Dmitriy Dimitrichenko
Robust k-means method based on minimizing differentiable mean estimates that are insensitive
to outliers

ID 526: Maxim Polyakov, Alexander Khoperskov and Egor Borisovskii
The use of machine learning to improve the effectiveness of diagnostics in medicine based on the
method of radiothermometry

ID 10:  Alsu Nurutdinova and Sergei Shalagin
Identification of Markov sequences based on a modified “Forward-Backward” algorithm

ID335: Van Vinh Dang, Nataliya Dodonova, Mikhail Dodonov and Svetlana
Korabelshchikova
Some applications of binary lunar arithmetic

Track 3: ""Artificial Neural Networks and Applications""

ID 9: Ekaterina Zguralskaya, Nikolay Ignatev and Maria Markovtseva
Nonlinear transformation of signs and the search for patterns in the data of patients with chronic
lymphocyvtic leukemia

ID 36:  Vitalii Dementev, Konstantin Vasiliev and Alexey Belyanchikov
Application of image processing methods in communication systems with OFDM

ID 134: Alexey Olshansky, Yefim Rozenberg, Alexander Ignatenkov, Ignat Dovgerd,
Gleb Dovgerd and Paul Ignatenkov
Some approaches of improving the quality of artificial neural networks training

ID 197: Mikhail Leontev, Alexander Miheev, Kirill Sviatov and Sergey Sukhov
Quality metrics of variational autoencoders

ID 216: Anton Agafonov and Alexander Yumaganov
Traffic flow prediction using graph neural networks

ID 279: Alexandra Makarova, Mikhail Kurbakov and Valentina Sulimova
Mean Decision Rule method for constructing nonlinear boundaries in solving large two-class
SVM problems

ID 318: Andrey Chekin and Aleksey Kukovinets
Simulation of four-wheel robot chassis taking into account contact interaction

ID 388: Alexey Borisov and Evgeny Myasnikov
Implementation of “Magma” and “Kuznyechik” ciphers using HIP

ID 360: Oksana Mandrikova and Nadezhda Fetisova
An automated method for detecting ionospheric disturbances

33
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https://youtu.be/VEb213G2bo8?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/LAlkauD5moY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/x3LPRQgd2mk?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/qaWQGYe-hEQ?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/qaWQGYe-hEQ?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/7sGQtAeyJjs?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/XDN4zEmiTkU?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/iU3c3RnD0yM?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/iU3c3RnD0yM?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/KxVRFohbVbQ?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/m2w0y7dA250?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/m2w0y7dA250?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/plO8QvAu67k?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/Zx4LZsApwBQ?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/AlX27tPZ0rI?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v



ID 436: Vladimir Mokshin, Nikita Stadnik, Daria Maryasha, Alexander Zolotukhin and
Leonid Sharnin
Modified genetic algorithm as a new approach for solving the problem of three-dimensional

packing.

ID 625: Maria Pushkareva, Emil Khayrov and lakov Karandashev
Post-training quantization of neural network through correlation maximization

ID 681: Alexander Krochin
Use of free software packages to improve visual data presentation by transform into U3D or PRC
formats

ID 336: Vladimir Geppener and Bogdana Mandrikova
Analysis of cosmic ray variations according to the global network of neutron monitors

Track 4: ""Machine Learning and Data Analysis"*

ID 54: Evgeny Sagatov, Samara Mayhoub, Andrei Sukhov and Maksim Baymyashkin
Development of methods and means of counteracting the initial stage of network intrusion

ID 148: Aleksei Gladkii and Danila Shkirdov

10T honeypot design for attack strategies

ID 337: Nikita Morunov and Dimitry Golovashkin
Performing of the FDTD method calculations on Supercomputer "Sergey Korolev" GPUs via
MATLAB language

ID 370: Daria Makienko, llya Seleznev and Ilia Safonov
The effect of the imbalanced training dataset on the quality of classification of lithotypes via
whole core photos

ID 463: Dimitry Golovashkin, David Kalachian and Liudmila Yablokova
Investigation of the possibility of constructing a block algorithm of the BPM method

ID 777: Vladislav Pshenin and Pavel Yakimov
Platform for creating a digital profile of visitors based on face images

ID 789: Egor Ershov, Alexander Belokopytov and Alexey Savchik
Problems of dataset creation for light source estimation

ID 794: Yann Donon, Alexander Kupriyanov and Rustam Paringer
Brightness normalization for Blurred Image Matching

ID 795: Yann Donon, Alexander Kupriyanov, Rustam Paringer, Igor Rytsarev, Alberto
Di Meglio, Sergey Syomik, Dmitriy Kirsh and Pavel Serafimovich
Anomaly detection and breakdown prediction in RF power source output: extended research
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https://youtu.be/lffphuMW530?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/lffphuMW530?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/h-pUcgNDwK8?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/OxOL-CI96tk?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/OxOL-CI96tk?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/dNAPpiLIFcE?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/F6sSKy980MY?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

analysishttps://youtu.be/FnFjmIMx3xA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/PlrShSh1QUA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/PlrShSh1QUA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/UTrH4BnT88o?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/UTrH4BnT88o?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/7OKd6ooybYc?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/hGfPlN0qkK8?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/KZCamvufHSQ?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/6uMKQP72W5M?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/NpsexrjCXNg?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v



Posters
Section 1 " Computer Optics and Nanophotonics™

Track 1: ""Beams""

ID 20: Tatiana Plastinina
Modeling the formation of non-diffraction parabolic beams

ID31: Andrey Ustinov
Peculiarities of the generalized and fractional parabolic beams

ID 41:  Mikhail Bretsko, Yana Akimova, Yuriy Egorov, Alexander Volyar and Victor
Milyukov
Vortex spectrum of perturbed singular beam and informational Shannon entropy

ID 47:  Yuriy Egorov, Mikhail Bretsko, Yana Akimova and Alexander Volyar
Features of the fine structure of asymmetric TE and TM modes

ID57:  Oleg Osipov, Dmitry Mishin, Dmitry Panin and Igor Matveev
Investigation of the reflection of plane optical waves from an inhomogeneous nonreciprocal
chiral media

ID75:  Sergey Lishaev
Investigation of iterative calculation of diffraction-free beams with a given distribution

ID76:  Evgeny Monin
Comparative study of propagation of Gauss-Laguerre beams and circular Airy beams in a

parabolic fiber

ID 82: llya Rodin
Modeling and researching of propagation of Airy and Pearcey beams

ID 110: Pavel Khorin
The formation of diffraction-free beams with a given distribution based on the Whittaker integral

ID 165: Victor Kotlyar, Alexey Kovalev and Darya Kalinkina
Spin anqular momentum and energy flow density in the sharp focus of a light field with an
optical vortex and polarization singularity on the optical axis

ID 206: Pavel Mokshin, Sergey Kharitonov and Svetlana Khonina
The operation modeling of spectral filters of the THz range using vector Bessel beams
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https://miro.com/app/board/o9J_ksyF-gM=/?moveToWidget=3074457348073820470&cot=4

https://miro.com/app/board/o9J_ksyF-gM=/?moveToWidget=3074457348073892733&cot=4

https://miro.com/app/board/o9J_ksyF-gM=/?moveToWidget=3074457348073892899&cot=4

https://miro.com/app/board/o9J_ksyF-gM=/?moveToWidget=3074457348073892987&cot=4

https://miro.com/app/board/o9J_ksyF-gM=/?moveToWidget=3074457348073892987&cot=4

https://miro.com/app/board/o9J_ksyF-gM=/?moveToWidget=3074457348086261508&cot=3



ID 245:  Sergey Stafeev, Elena Kozlova, Anton Nalimov and Victor Kotlyar
Tight focusing of cylindrical vector beam by gradient index lens

ID 246: Sergey Stafeev and Victor Kotlyar
Behaviour of transverse Poynting vector components in the vicinity of tight focus

ID 338: Mariia Zablovskaia
Transformation of light beams using wavequides

ID561: Sergey Volotovskiy
Algorithm for approximating a beam with a given intensity by Hermite-Gaussian modes

ID 717: Alexey Dzyuba
Calculation and research of point spread function in apodized optical system in order to
compensate defocus

ID 40:  Yana Akimova, Mikhail Bretsko, Yuriy Egorov, Alexander Volyar and Victor
Milyukov
Digital sorting of perturbed Laguerre-Gaussian modes by radial index

Track 2: ""Plasmons and metamaterials"

ID11: Safaa Mohammed Ridha Hussein Hussein, Muthana Alboedam and Vasiliy
Gavrilov
Study the properties of conductivity in two-layer graphene using mathematical modeling

ID 13:  Sergey Kharitonov, Safaa Hussein, Ann Frize and Nikolay Kazanskiy
Calculation of the band structure of an array of spherical quantum dots

ID61: Mikhail Evseev, Eugene Bashkirov, Ali Othman and Anna Gorchakova-
Zakatova
Entanglement in two-atom Jaynes-Cummings model with Kerr nonlinearity

ID64: Maria Buzaeva, Irina Makarova and Vyacheslav Sergeyev
Dispersion systems with multi-walled carbon nanotubes in a polymer binder

ID 70: Alexander Gorokhov
Coherent states and control of molecular dynamics

ID 107: Hanh Hong Mai
The influence of precursor concentration on the crystallinity and morphology of ZnO nanorods
grown on printed circuit board substrate
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https://miro.com/app/board/o9J_ksEe25k=/?moveToWidget=3074457348074035077&cot=4

https://miro.com/app/board/o9J_ksEe25k=/?moveToWidget=3074457348074035273&cot=4

https://miro.com/app/board/o9J_ksEe25k=/?moveToWidget=3074457348082071240&cot=4

https://miro.com/app/board/o9J_ksEe25k=/?moveToWidget=3074457348074035462&cot=4

https://miro.com/app/board/o9J_ksEe25k=/?moveToWidget=3074457348074035462&cot=4



ID 142: Shostka Vladimir, Shostka Nataliya, Vershitsky Vladislav and Khalilov Server
Structural features of the near-surface layers of highly dilute aqueous solutions

ID 230: Dmitry V. Nesterenko, Roman A. Pavelkin, Shinji Hayashi and Victor Soifer
Asymmetric resonances and field enhancement of hybrid plasmon-waveguide modes in CdTe
structures

ID 261: Fikret Mirzade and Rinad Seidgazov
Combined effects of surface elasticity and strain gradient on the instability of laser-excited films
with nanoscale thickness

ID 266: Dmitrij Belousov
Analysis of the ordering and area of defects of the TLIPSS structures formed on thin Hf films by
astigmatic Gaussian beam

ID 342: Mikhail Evseev and Eugene Bashkirov
Dynamics of entanglement of two superconducting qubits nonresonantly interacting with two
independent resonators

ID 460: A. Bugaev
Resonant nanophotonics structures for analog optical computing

ID 734: Sergey Volchkov, Leonid Kochkurov and Dmitry Zimnyakov
Effective dielectric function of semiconductor particles under intense laser pumping

ID 802: V.P. Korol'kov, D.A. Belousov
Nanotechnoloqgy for diffraction optics

ID 803: M.R. Duparre
In memory of professor Mikhail Aronovich Golub

Track 3: "'Sensors and optical devices""

ID51  Andrey Mezhenin and Timur Gruzdev
The use of diffractive optical elements for laser cutting of sheet cardboard

ID 81:  Stanislav Sergunin and CranucaaB Kpacnos
Focusing of pulsed laser linearly polarized Gaussian beams using refractive microaxicons

ID 105:  Gregory Pchelkin, Varvara Fadeenko and VVadim Davydov
Multifunctional fiber-optic system for transmitting microwave signals in the frequency range
from 0.135 to 40 GHz
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ID 112: Semen Logunov, Vadim Davydov, Nikita Myazin and Vasiliy Rud
Development of an optical imaging system to study the parameters of a magnetic track from a

moving object

ID 178:  Michael Osipov and Roman Sergeev
Analysis image formation in double exposure speckle photography

ID 189: Alexey Raku, Alexander Degtyarev, Alexander Shirokanev, Aliona Kibitkina,
Nataly llyasova and Andrey Zolotarev

Study of the thermal field of the retina of the Human eye in the laser exposure zone during
numerical simulation based on the solution of the heat equation in the layered region

ID 240: Alexey Porfirev and Anna Dubman
Advanced photophoresis-based laser trapping in air

ID 248: Hanh Hong Mai
New construction design of a fluorescent imaging filter set based on TiO2/Si02

ID 255: Alexey Dzyuba, Sergey Popov and Pavel Serafimovich
Phase apodization of imaging system in separate color channels for extending depth of field

ID 301: Robert Bielak, Serguei Murzin, Gerhard Liedl, Andreas Otto and Nikolay
Kazanskiy

Modeling of temperature fields in DP1000 steel during laser treatment using diffractive optical
elements

ID 323: Anastasia Shatskaya and Dmitry Artemyev
Human skin model for spatially-resolved fluorescence reqistration using different fiber optic
system configuration

ID 324: Roland Fuerbacher, Gerhard Liedl and Serguei Murzin
Investigations on the spatial frequency transition of Laser induced periodic surface structures

ID 352:  Serguei Murzin, Andrey Tisarev and Maksim Blokhin
Calculation of thermal processes during laser treatment of dual phase steel using element of
diffractive computer optics

ID 368: Anton Krents, Nonna Molevich and Liza Yarunova
Optical extreme events in laser with optoelectronic feedback

ID 383: Elizaveta Grakhova, Guzel Abdrakhmanova, Arsen Ishmiyarov, Irina
Vinogradova, lvan Meshkov, Albert Sultanov, Valeriy Bagmanov and Azat Gizatulin
Development of a beam-forming circuit for an antenna array operating in the W-band
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ID 404: Lyudmila Bratchenko, Ekaterina Abrosimova, Sergey Stafeev, Elena Tupikova,
Ekaterina Borisova and Ivan Bratchenko
Conventional Raman and surface-enhanced Raman spectroscopy for human skin components

analysis

ID 435: Serguei Murzin, Nikolay Kazanskiy, Gerhard Liedl, Robert Bielak, Alexey
Melnikov and Stanislav Osipov

Study of structure of dual phase steel after laser heat treatment using moving distributed surface
heat sources

ID 548: Muslim Gubaev and Sergey Degtyarev
Calculation of the rays path in an axicon with a small opening angle

ID 568: Margarita Rodionova
Ultracompact imaging spectrometer based ring type structures

ID 607: Denis Praporshchikov, Daria lvanova, Maria lvanova, Anton Bourdine and
VIadimir Burdin
Potential opportunities of axial mismatch in input attachment unit of few-mode reflectometers

ID 646: Kirill Volkov, Vladimir Burdin, Anton Bourdine, Oleg Delmukhametov and
Evgenia Eremchuk
Model based on Prony decomposition for mode coupling of optical fibers of a cable delivery

length

ID 729: Ekaterina Ushakova, Alexander Dorogov and Dmitry Zimnyakov
Low-coherence reflectometry of random media: basis approaches to data processing

ID 748:  Albert Mingazov, Leonid Doskolovich, Dmitry Bykov and Evgeni Bezus
Optimal mass transportation problem in the design of freeform optical elements generating far-
field irradiance distributions for plane incident beam

ID 749:  Albert Mingazov, Leonid Doskolovich and Dmitry Bykov
The two reflector design problem for forming flat wavefront from a point source

ID 796: VIadimir Lukin
Adaptive correction of the image of an incorrect source-object

Track 4: "Diffractive optics, Holography, Spectroscopy""

ID 157: Kseniya Gosteva, Sergey Degtyarev and Elizaveta Shuvatova
Optical Image Spectral Filtering Algorithms
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ID 466: V.A. Danilov
60 vears of S. G. Volotovsky

ID 467: V.A. Danilov
To the 75th anniversary of S. B. Odinokov

ID 470: V.O. Sokolov
To the 50th anniversary of prof.V.S. Pavelyev

ID 476: Denis Kudryashov
Tools for promoting a scientific paper on the example of the journal "Computer Optics"

ID 570: Anton Khokhlov
Modeling the image obtained by a system of vortex harmonic lenses

ID 595: Yaroslav Skidanov
Forming an image of an object from several sources with different phase and coherence

ID 667: Pavel Khanevich and Dmitry Kuzmin
Investigation of the contact copy method for recording Bragqg diffraction gratings in
photothermal refractive glasses

ID 668: Dmitry Kuzmin and Pavel Khanevich
Investigation of the parameters of the angular and spectral selectivity of Bragg diffraction
gratings in photo-thermo-refractive glasses

ID 680: Al'Bert Sultanov
Vortex optics

ID 682: VIadimir Andreev
Optimal bases in optical applications

ID 716: S.B. Odinokov, G.I., Greisukh, G.G. Levin
Digital holography: from a mathematical idea to actual computer optics applications

ID 733:  Valery Khonin
Modeling an optical correlator for visualizing phase objects

ID 735:  Matvey Svetlov and Denis Boldyrev
Formation of random fields using the Karhunen-Loeve expansion

ID 758: V.A. Danilov
Focusing DOEs (focusators): design and investigation
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ID 242: Alexey Porfirev, Georgy Gridin and Valentin Logachev
Investigation of properties of nonlinear spiral phase plates
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Section 2 " Image Processing and Earth Remote Sensing**

Track 1: ""Image Processing""

ID 46:  Anna Egorova
The effectiveness of image filtering by superpixel representation

ID 62: Vladimir Chernov
Discrete orthogonal transforms with self-similar basis functions

ID74:  Yuliya Vybornova and Aleksey Maksimov
A comparative study of restoration technigues for images defined by chaotically scattered point
set

ID 80:  Aleksey Maksimov and Mikhail Gashnikov
Differential method of multidimensional signals compression based on the adapted
parameterized interpolation algorithm

ID94:  Anatoly Novikov and Anton Pronkin
Method and program for detecting borders of brightness difference

ID 117: Nikolay Glumov and Mikhail Gashnikov
Algorithm for optimizing quantization scales by an arbitrary quality measure

ID 122: Anna Egorova, Victor Fedoseev
Semi-fragile watermarking algorithm for H.264 video protection

ID 124: Olga Omelchenko and Victor Fedoseev
A method for protecting images from changes with informative fragment recovery option

ID 125: Evgeny Myasnikov
Hyperspectral data dimensionality reduction using nonlinear autoencoders

ID 132: Vladislav Butorov and Marina Chicheva
Research of lossy image compression algorithm based on fractal discrete cosine transform

ID 141: Mikhail Gashnikov
Adaptive interpolation for heterogeneous multidimensional signals fusion

ID 308: Andrey Kuznetsov and Artem Lanin
Splicing detection based on improved FISH descriptors

ID 405: Irina Gndoyan, Alexey Petraeyvsky, Victor Fedoseev and Maria Denisenko
Determination of quantitative and qualitative indicators of hemomicrocirculation of the anterior
eye segment according to the results of non-invasive application fluorescein angiography
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ID 581: Ivan Kholopov and Igor Kudinov
Scene-based non-uniformity fixed pattern noise correction algorithm for infrared video
seguences

ID 612: Roman Kovalenko, Pavel Smirnov and Radik Ibragimov
Use of stochastic adaptation in block method to estimate deformation field for image sequence

Track 2: ""Image Analysis""

ID 84:  Yuliya Podgornova and Sultan Sadykov
Increasing the contrast of mammograms containing breast cancer regions on the background of
fat involution using wavelet transformations

ID 159: Nikita Demin, Nataly Ilyasova, Aleksandr Shirokanev and Evgeniy Zamyckij
Segmentation of OCT images for localizing of diabetic macular edema

ID 192: Vladimir Grishanov, Igor Malov, Georgiy Pleshakov and Seda Gevorkyan
Parameterization of fluorescent images of external tissues of the body for diagnostic purposes

ID 195: Aleksandr Borodinov and Vladislav Myasnikov
Pairwise comparisons in finding user preferences

ID 226: Artem Mukhin, Igor Kilbas, Rustam Paringer and Nataly Ilyasova
Application of the gradient descent for data balancing in diagnostic image analysis problems

ID 235: Ekaterina Galitskaya and Viktor Krasheninnikov
Ways to increase the probability of correct recognition of noisy speech commands by their cross-
correlation portraits

ID 271: Konstantin Dobratulin, Andrey Gaidel, Irina Aupova, Anna lvleva, Aleksandr
Kapishnikov and Pavel Zelter

The efficiency of deep learning algorithms for detecting anatomical reference points on
radiological images of the head profile

ID 280: Maksim Baranov and Tristan Malleville
Determination of the structures contours parameters in biological films for the development of
the cuneiform dehydration method

ID 314:  Nikita Andriyanov and Danila Andriyanov
The importance of data augmentation in machine learning for image processing tasks in the face
of data scarcity

ID 320: Nikita Andriyanov
Using neural networks to identify parameters of autoregression model with multiple roots of
characteristic equations

43



https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085985916&cot=4

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085985916&cot=4

https://miro.com/app/board/o9J_ksEe2E8=/?moveToWidget=3074457348056450580&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348067985243&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348067985243&cot=4

https://miro.com/app/board/o9J_ksEe2FA=/?moveToWidget=3074457348068881973&cot=3

https://miro.com/app/board/o9J_ksEe2FA=/?moveToWidget=3074457348069101819&cot=4

https://miro.com/app/board/o9J_ksEe2E8=/?moveToWidget=3074457348055934706&cot=4

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348100108263&cot=3

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348100108561&cot=3

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348100108561&cot=3

https://miro.com/app/board/o9J_ksEe2E8=/?moveToWidget=3074457348056036477&cot=3

https://miro.com/app/board/o9J_ksEe2E8=/?moveToWidget=3074457348056036477&cot=3

https://miro.com/app/board/o9J_ksEe2FA=/?moveToWidget=3074457348069388673&cot=4

https://miro.com/app/board/o9J_ksEe2FA=/?moveToWidget=3074457348069388673&cot=4

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085872218&cot=3

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085872218&cot=3

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085872409&cot=3

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085872409&cot=3



ID 325: Radik Magdeev, Marat Suetin and Aleksandr Tashlinskii
Improving the efficiency of the method of stochastic gradient identification of objects in binary
and grayscale images due to their pre-processing

ID 397: Vladimir Panishchev and Sergey Poltoratskiy
Hardware-oriented algorithm for extracting periodic sequence of digital signals

451 Dmitry Murashov, Yury Obukhov, Ivan Kershner and Mikhail Sinki
Algorithm for identifying artefact events based on the analysis of video EEG data for monitoring
patients with craniocerebral injuries

ID 469: V.O. Sokolov
75 vyears of prof. V.A. Fursov

Track 3: ""Computer Vision"

ID 48:  Evgeny Myashikov
Assessment of camera orientation in Manhattan scenes using information from optical and
inertial sensors

ID58:  Vladislav Myasnikov and Alexander Verichev
Image Inpainting as a Quadratic Programming Task

ID60:  Yulia Ganeeva and Evgeniy Myasnikov
Iris segmentation in an image using a convolutional neural network architecture U-Net

ID 253: Alexey Ruchay, Konstantin Dorofeev and Vsevolod Kalschikov
Accuracy analysis of 3D object reconstruction using mesh filtering

ID 438: Lubov Shiripova, Olga Strukova and Evgeny Myasnikov
Study of classification technigues for PCA-based human action recognition

ID 471: llya Kolobov, Alexander Korobeynikov and Alexander Lozhkin
The microcircuit images analysis based on convolutional neural network

ID 645: Aleksandra Danilenko and Anastasia Guzhenko
Use of convolution networks to solve the problem of detection and recognition of state
registration signs of vehicles

ID 741:  Arseny Golovin, Anatoly Demin and Evgenii Sechak
Landmine detection and minefield mapping with the help of multi-angle long-wave infrared
hyperspectral data fused with the 3D terrain reconstruction
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ID 742: Andrey Meshcheryakov and Sergei Popov
Using of deep convolutional neural networks for visual features extraction in multiple objects

tracking task

Track 4: ""Remote Sensing and Geospatial Analysis'"

ID 164: Olga Belova, Natalia Vlasova, Ludmila Kavelenova, Eugene Korchikov, Victor
Fedoseev, Tatiana Chap and Anna Denisova

Monitoring of the recreation effects on land cover with the use of an unmanned aerial vehicle on
the example of the Strelnaya mountain in Samara region

ID 204: Natalia Rodionova, Irina Vakhnina and Tatiana Zhelibo
Assessment of vegetation state post-fire dynamics on the territory of lvano-Arakhleisk natural
Park (Zabaikalsky Krai) by Sentinel 1/2 radar and optical data

ID 210: Alina Bavrina, Ludmila Kavelenova, Oksana Kuzovenko and Nataly
Prokhorova

Detection and age estimation of burned areas of natural grassy communities in the Samara region
using Sentinel-2 data

ID 278: Nina Vinogradova, Andrey Sosnovsky and Natalya Sevostyanova
Automatic recognition of the number of channels in unidentified multispectral data

ID 281: Nina Vinogradova and Leonid Dorosinsky
Research of algorithms for detecting small changes over the data of a radar image of the Earth
from space

ID 288: Nina Vinogradova, Andrey Sosnovsky and Stepan Egorov
Analysis of the accuracy of determining the vegetation edges according to the Landsat remote
sensing data over the territory of the Sverdlovsk region

ID 327: Nikita Andriyanov and Danila Andriyanov
Modeling and processing of SAR images

ID 406: Sergey Zraenko
Increasing the distinctiveness of forest species composition by satellite images

ID 448: Vadim Turlapov, Tamara Utesheva and Konstantin Pukhky
The task of detecting the boundaries of hyperspectral image objects

ID 519: Vladislav Batshev, Milana Sharikova, Alexander Machikhin, Sergey Boritko,
Vitold Pozhar, Alexey Kozlov and Anton Karandin
A compact acousto-optical module for hyperspectral imaging systems
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ID 728: Dmitry Gavrilov and Dmitry Lovtsov
Processing of visual information in the automated optoelectronic system of ground-space

monitoring

ID 215: Anton Agafonov, Aleksey Maksimov and Aleksandr Borodinov
Performance comparison of GPU parallelization algorithms for the reliable shortest path problem

ID 506: Aleksandr Borodinov and Vladislav Myasnikov
Analysis of user tracks on public transport
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Section 3 ""Mathematical Modeling of Physico-Technical Processes and
Systems"’

Track 1: ""Physical processes and phenomena and technical systems""

ID 3: Mikhail Balabaev and Vladimir Sobolev
Phase flows geometry of autonomous dynamical models with singular perturbations

ID 16: Michael Bolotov, Vadim Pechenin, Ekaterina Pechenina and Nikolaj Golev
Digital model of aircraft engine compressor rotor assembly optimization

ID17:  Vladislav Lyubimov and Svetlana Kuznecova
Application of the method of integral manifolds to obtain low-frequency equations of motion of
an asymmetric probe in the rarefied atmosphere

ID 38:  Tatiana Shlyakova
Sound signal analysis using Morlet wavelet

ID 39:  Sergey Novikov and Mariya Fedina
On some problems and solutions in frame theory

ID 121: Dmitriy Novomeyskiy and Mikhail Piganov
Mathematical model of the interaction of a torch discharge with film elements

ID 131: Michael Bolotov, Vadim Pechenin, Nikolay Ruzanov and lliya Grachev
Information model and software architecture for the implementation of the digital twin of the
turbine rotor

ID 138: Arina Enikeeva and Ruslan Pikalov
The influence of climber motion on the dynamics of the orbital space elevator

ID 187: Ravil Uzyanbaev and Regina Yusupova
Mathematical modeling of mass-heat transfer processes on the grain of a catalytic cracking

catalyst

ID 190: Gulshan Bikbova, Gulshat Mannanova and Irek Gubaydullin
Review of catalysts of catalytic cracking process and analysis of possibility of their calculation
by universal kinetic model

ID 203: Elena Shchepakina and Elena Tropkina
Order reduction for problems on travelling waves solutions to reaction-diffusion systems

ID 241: Albina Karamova
Program for modeling the Kinetics of chemical reactions in the cascade of reactors
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ID 263: Andrei Pavelev and Vitalii Semin
Application of stochastic calculus for some classes of guantum models

Track 2: ""Technical systems and physical processes and phenomena'

ID 264: Ekaterina Serikova, Vladislav Kalaev and Olga Serikova
Using ROC analysis to confirm an algorithmically established diagnosis of lichen planus

ID 269 Yuriy Vashukov
Mathematical modeling of hole formation with reinforcement in composite construction

ID 270: Klara Gabdrahmanova, Gulnara Izmailova and Lilia Samigullina
Mathematical modeling of geothermal energy extraction process by means of a well

ID 282: Valery Kondrashchenko, Sergey Titov and Mong Thu Tran Thi
Mathematical model of a concrete mix rotational seal

ID 283: Vladimir Jordan, Igor Shmakov and Angelica Grigoryevskaya
Software implementation of the 3D-simulation procedure of SHS macrokinetics in the Ni-Al
porous model medium with the closest packing of “mesocells”

ID 287: Aleksey Utkin, Albert Gareev and Asgat Gimadiev
Diagnostic method of a coil heat exchanger efficiency based on thermal and hydrodynamic
processes modelling

ID 293: Angelica Grigoryevskaya, Pavel Gulyaev, Vladimir Jordan and Igor Shmakov
Spin instability criteria based on parametric identification of the node distribution in Trace
transform direct image of the SHS combustion wave chronogram

ID 294: Valery Berdnikov and Yakov Mostovoy
Analytical and numerical modeling of the formation of a programmable percolation route in the
planning of two-phase operations

ID 295: Valery Berdnikov and Yakov Mostovoy
Modification and training of ant algorithm for planning swarm operations of moving objects

ID 302: Valentina Burmistrova, Alexander Butov, Maksim Volkov, Mariya
Moskvicheva, Yuliya Pchelkina, Boris Kostishko and Marina Yavtushenko

The change in the probability of aviation accidents “Collision of an aircraft with a bird” in
accordance with of a change in the temperature cycle

ID 340: Larisa Stepanova and Ekaterina Mironova
Asymptotic stress fields near the crack tip in perfect plastic materials under mixed mode loading
(plane strain conditions)
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ID 351: Alexander Chekashov and Andrey Kramlikh
Research of optimality of the nanosatellite nominal reorientation trajectory

ID 366: Anastasia Peksheva and Larisa Stepanova
Mixed mode fracture in perfect plastic materials for plane stress conditions

Track 3: ""Information processes and physical processes and phenomena'"

ID 418: Valery Bogdanovich and Mikhail Giorbelidze
Mathematical modeling of features of heating of a cylindrical surface at plasma spraying

ID 419: Andrey Agafonov, Ksenia Milanina, Anatolii Eremin and Vasiliy Gavrilov
Application of molecular dynamics for modeling processes in microfluidic devices

ID 455: Dmitriy Ivanov and Aleksandr Zhdanov
Numerically stable algorithm for identification of linear dynamical systems by extended
instrumental variables

ID 459: Andrey Dmitriev, lInur Madyshev, Aliya Khafizova and Andrey Nikolaev
Hydrodynamics in counterflow cooling tower with corrugated inclined contact elements

ID 472: Tatiana Mikhailova, Eldar Miftakhov, Vladimir Mikhailov and Sofia Mustafina
About an algorithm for modeling the isoprene polymerization process in the cascade of reactors
using the Monte Carlo method

ID 499: Victor Ryazhskikh, Alexander Nikolenko and Dmitry Konovalov
On the structure of the orthotropic 3D permeability tensor of an anisotropic porous body in heat
and mass transfer problems

ID 500: VIadimir Aslanov and Daria Andrievskaia
Delivery of a returned container from the surface of Phobos using electrostatic forces

ID 553: Oleg Krol, Volodymyr Sokolov, Petko Tsankov and Olexandr Logunov
Modelling of machining center vibration stavility by the D-partitions method

ID 572:  Sergey Volgin, Maksim lvanushkin and Ivan Tkachenko
Modelling of onboard systems operation of small satellites based on general logical-probabilistic
method

ID 574: lliya Grachev, Michael Bolotov, Vadim Pechenin and Evgeny Kudashov
Comparative analysis of simulation options for the real geometry of the surfaces of gas turbine

engine parts
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ID 594: Vadim Salmin, Vladimir Kurenkov, Sergey Safronov, Ivan Tkachenko, Artem
Yakischik, Maksim Ivanushkin, Sergey Volgin and Anastasiia Krestina

Development of tools for computer-aided engineering and simulation of the remote sensing
satellite systems, taking into account the requirements and limitations on customer resources

ID 640: Elena Demyanenko, Anastasia Kosolapova and Igor Popov
Modeling of the process of plastic deformation as applied to thin-walled shells of the type of
bottoms

ID 672: Vadim Zinurov, Nailya Dubkova, Oksana Popkova and Oksana Dmitrieva
Influence of separation elements shape on device efficiency

ID 691: Andrey Parfiriev, Oksana Parfirieva and Igor Ishchuk
Quadcopter directorial control algorithm with the possibility of flying around obstacles

ID 710: Irina Papkova
On a static solution to the contact interaction of a flexible rectanqular in plane of a microshell
with a rectangular in plane of microplate

Track 4: "Technical systems and physical processes and phenomena'"

ID 712: Evgeniya Tsarkova, Alexandr Belyaev and Elena Andreeva
Research of the mathematical model of the immune system

ID 754: Vadim Salmin and Alexey Chetverikov
Algorithm for narrowing of the region of the final trajectory parameters deflection during the
flight to geostationary orbit with low thrust engines

ID 757: Vadim Salmin, Konstantin Peresypkin, Alexey Chetverikov and lvan Tkachenko
Determination initial approximation in solving the problem of numerical optimization of a large-
sized space structure using linear extrapolation of optimal solutions

ID 767 Aurthur Vimalachandran Thomas Jayachandran, Andrey Tkachenko, Hewa
Hussein Omar and Krishnakumar Aruljothi

Performance computing of an open cycle micro gas turbine powerplant using data aided
modeling and simulation.

ID 768: Aurthur Vimalachandran Thomas Jayachandran, Andrey Tkachenko,
Krishnakumar Aruljothi and Hewa Hussein Omar

Modeling and parametric optimization for a solar-powered closed-cycle micro gas turbine for
space applications.

ID 770: Vadim Krysko
Nonlinear dynamics rectangular in plan nanoshells
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ID771: Hewa Hussein Omar, Venedikt Kuz’michev, Andrey Tkachenko and Aurthur
Vimalachandran Thomas Jayachandran

Development of a mathematical model of the compact heat exchanger used for optimizing
thermodynamic parameters of the aviation gas turbine engine

ID 772: Valentina Burmistrova, Alexander Butov, Boris Kostishko and Marina
Yavtushenko
The problem of optimal control of the intensities of processes with change-point

ID 773: VIadimir VVolotsuev
A digital model of the density of the earth's residual atmosphere for ballistic analysis in the
design of low-orbit spacecraft

ID 779: Larisa Stepanova
A photoelastic and finite element study of the stress field in the vicinity of two interacting
cracks:  stress intensity factors, T-stresses and higher order terms

ID 781: Larisa Stepanova and Oksana Belova
Determination of the higher-order coefficients of the Williams asymptotic expansion for notched
semidiscs using the photoelasticity method and finite element analysis

ID 790: Hewa Hussein Omar, Venedikt Kuz’michev and Andrey Tkachenko
Optimization of the parameters of the working process of aviation turbofan engines with heat

recovery

ID 805: Elena Shchepakina
Order reduction for critical travelling waves problems
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Section 4 ""Data Science"

Track 1: ""Humanities"'

ID 5: Mikhail Geraskin
Analysis of the influence of stimulation on wide social groups’ behavior based on the
Stackelberg game

ID 12: Irina Khaimovich, Vladimir Ramzaev and Vadim Chumak
Data modelling for analysis of readiness of municipal education in industry 5.0

ID 37: Elena Rostova and Mikhail Geraskin
Model and algorithm for industrial risk- management at the regional level

ID 83:  Dmitriy Borisov, Aleksandr Blagov and Aleksey Inyushkin
Development of tools for processing and analysis of observational data on the activity of

laboratory rats

ID 85: Boris Likhttcinder
Adaptive data compression algorithm in wireless sensor networksl

ID 86:  Alena Sludnova, Vadim Shutko, Andrey Gaidel and Artem Nikonorov
Natural language processing methods for radiological reports classification

ID 90: Marina Murtazina and Tatiana Avdeenko
The ontology-driven approach to intelligent support of requirements engineering in agile
software development

ID 175:  Alexander Nechitaylo, Anna Gnutova and Olga Vasilchuk
Digital transformation of educational process planning at a university

ID 289: Nikita Svyatov and Alexander Blagov
Forecasting the currency market using the autoregressive-moving average model

ID 369: Boris Likhttcinder
Delays in QS queues with correlated application flows

ID 395: leg Pavilov
Numerical solution of the dynamic incentive problem in discrete time with account the learning
curve effect

ID 399: Olga Kuznetsova and Michael Geraskin
Analysis of monopolistic competition in markets related to the sale of goods on credit.
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ID 439: Vladislav Dudnikov and Boris Melnikov
An approach to transforming DNA distance matrices in order to improve the original distance
calculation algorithms

ID 495: Igor Lvovich, Andrey Preobrazhenskiy and Oleg Choporov
Research of algorithms for processing information in wireless networks and filling the missing
data

ID 551: Rostislav Mikherskii and Dmitriy Kuznetsov
Analysis of open data of a social network in order to identify deviant communities

ID 617: Elizaveta Repina and Elena Kochegurova
Time series prediction based on the penalty spline and the real-time DBScan cluster analysis

algorithm

ID 621: Anrew Bulynin, Boris Melnikov, Vladimir Meschanin and Julia Terentyeva
Algorithms for designing communication networks using greedy heuristics of various types

ID 636: Elena Gusakova
Forming a unified information platform for managing a life cycle of a building object

ID 655: Alexey Lipatov
The ternary logic for aerial objects groups detecting on base of undefined attributes

ID 679: Vladimir Krotkov and Alexandra Danilenko
Library of tools, aimed at simplifying the development and performing automatic tests of
console applications of any difficulty on C# and C++ programming languages

ID 782: Olga Medvedeva, Sofya Mustafina and Alina Galeeva
Development of an Augmented Reality Mobile Application in Educational Purposes

ID 784: Olga Medvedeva, Murat Soilu, Chingiz Burdzhumov and llgam Galiullin
Using Augmented Reality Technologies for Mobile Application Development

ID 260: Oleg V. Goryachkin
Review of VV.A. Soifer's work in the field of statistical communication theory

ID 477: lIrina V. Zhilavskaya
Media literacy as a factor of effective promotion of scientific journals in the international
information environment (review on the example of a number of Russian scientific journals)

ID 804: V.O. Sokolov
The 75th anniversary of Professor Vladimir Fursov
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Track 2: ""Methods and Algorithms"*

ID 35:  Sergey Vostokin and Irina Bobyleva
Implementation of frequency analysis of Twitter microblogging in a hybrid cloud based on the
Binder, Everest platform and the Samara University virtual desktop service

ID66:  Alnajjar Khaled and Igor Anikin
Secure gamma generation for stream cipher based on fuzzy logic

ID 100: Anna Grevtseva and Vadim Davydov

A method for increasing the speed of processing the results of measurements of the parameters
of a quantum frequency standard to increase the speed of information transfer in satellite
communication systems

ID 109: Oleg Golovnin and Ekaterina Sidorova
Operational forecasting of road traffic accidents via neural network analysis of Big Data

ID 140: Victor Tsvetov
Wireless channel noises and data protection

ID 262: Anastasiya Alekseeva, Irina Karpunina and Vladimir Klyachkin
Analysis of the stability of the hydraulic unit according to the results of vibration monitoring

ID 272: Yuliya Kuvayskova, Victor Krasheninnikov, Vladimir Klyachkin and Anastasia
Alekseeva
Fuzzy models for predicting the technical state of objects

ID 321: Dmitry Rodin, Marina Rodina, Alexey Telegin and Igor Piyakov
Simulation of a dust impact time-of-flight dust particle sensor

ID 346: Aleksandr Kolpakov, Yuriy Kropotov and Alexey Belov
Investigation of the RAM access model in a heterogeneous computing system

ID 461: Valery Zasov
Algorithm for verification the stability of signal separation for objects with changing
characteristics

ID 491: Diera Pirova, Borislav Zaberzhinskiy and Andrey Mashkov
Detecting Heart Disease Symptoms Using Machine Learning Methods

ID 547: Sergey Smirnov and Alexander Samoilov
Properties Existence Constraints in Fuzzy Formal Concept Analysis
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ID 559: Egor Karlin, Vladimir Fursov and Valentin But
Information technology for measuring velocity and visualizing the structure of fluid and gas
flows.

ID 592: Anton Valov, Nikita Lukashev and Vadim Davydov
On the need to use the median signal filtering method to improve the metrological characteristics
of the rubidium frequency standard when processing and transmitting large data arrays

ID 605: Maxim Bobyr and Valentin Bulatnikov
Modeling of a fuzzy filter and Kalman filter for processing the input signal

ID 613: Sergey Demin, Oleg Panischev, Natalya Demina and Ruslan Latypov
Application of statistical memory functions formalism in search of pathological brain activity
diagnostic criteria

ID 616 Sergey Demin, Oleg Panischev, Ruslan Latypov and Sergey Timashev
Flicker-noise spectroscopy analysis of magnetoencephalogram signals in diagnosis of
photosensitive epilepsy

ID 647: Vitali Kuzmin and Dmitrii Elenev
Monitoring and forecasting the operations of the transport complex of the enterprise

ID 658: Valeriy Tutatchikov
Implementation of a parallel version of the algorithm for calculating a two-dimensional FFT
using an analog of the Cooley-Tukey algorithm

ID 720: Vladimir Kostin and Aleksandr Borovsky
Definition of basic violators for critically important objects using the information probability
method and cluster analysis

ID 792: IlI'Ya Katanov
Application of a perceptron to solve the problem of analyzing the fluorescence spectrum of a
DBMBF2 sensor in a mixture of aromatic hydrocarbons

Track 3: ""Artificial Neural Networks and Applications'’

ID 19:  Vadim Pechenin, Michael Bolotov, Nikolay Ruzanov and Ekaterina Pechenina
Creation neural network models for solving the problems of predicting the products geometric

accuracy

ID53: Maximilian Khotilin, Alexander Kupriyanov, Natalia Kravtsova and Igor
Rytsarev
Classification of objects of natural hyperspectral images
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ID 97: Nikita Davydov, Alexander Khramov and Artem Nikonorov
Functional MRI recurrent real-time quality assessment estimation using OpenNFT

ID 126: Vadim Moshkin, llya Andreev, Vladimir Belov, Dmitry Drozdov and Roman
Shakurov
An integrated approach to mapping user profiles on social networks

ID 128 Vadim Moshkin, Albina Koval and Anton Zarubin
Ontology-based classification model of text resources of an electronic archive

ID 135: Alexander Yumaganov
Searching for similar code sequences in executable files using siamese neural network

ID 153: Kseniya Medvedeva and Vladimir Fursov
Application for operational linear-nonlinear correction of mobile images

ID 186: Viktoriia Evdokimova, Maksim Petrov, Marina Klyueva, Andrey Alekseev,
Sergei Bibikov, Roman Skidanov and Artem Nikonorov
Study of GAN-based image reconstruction for diffractive optical systems

ID 387: Albert Gareev, Evgeniy Minaev, Dmitriy Stadnik, Vladimir Protsenko, llia
Popelniuk, Ashat Gimadiev and Artem Nikonorov

Investigation of the effectiveness of neural network algorithms for the faults detection in
hydraulic systems

ID 391: Alexey Borisov and Evgeny Myasnikov
Dimensionality reduction using the GPU-accelerated gradient descent

ID 434: Vladimir Mokshin and Dinar Yakupov
Graphs decomposition using modified spectral clustering method

ID 464: Pavel Ostapenko, Kamila Sultantemirova and Oleg Saprykin
Adaptive traffic light control based on machine learning

ID 490: Anastasia Plisko, Pavel Serafimovich, Artem Nikonorov and Yuri Koush
Detection of step-like head displacements in fMRI head motion data based on machine learning

ID 503: Albert Gareev, Dmitry Stadnik, Artem Nikonorov and Asgat Gimadiev
Datasets gathering for hydraulic systems technical diagnosis using machine learning methods

ID 511: Alexandr Astafiev, Anton Demidov and Denis Privezentsev
Analysis of the Applicability of the Bundle Method for the Construction of Multi-Code

Labelings
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ID 614: Vladimir Fursov, Pavel Kuznetsov, Anton Kotov and Boris Martemyanov
The method of generalized functions in the problem of conformed estimation of the dynamic
characteristics of video sequences

ID 631: Artem Kabanov, Yelizaveta Morkhova and Natalya Kabanova
PATHFINDER toolkit for analysis of ion migration pathways in solids

ID 649: Ekaterina Popova and Vladimir Spitsyn
Text classification based on the use of convolutional neural networks

ID 671: Oleg Surnin, Pavel Sitnikov, Anastasia Khorina, Anton Ivaschenko, Anastasia
Stolbova and Nataly Yu llyasova
Data exchange platform for digital economy

ID 745: Roman Lobov and llia Lobov
Application of the method of automatic decision-making for the construction of the control
algorithm for multi-drive systems.

ID 797: Artem Nikonorov, Dmitriy Stadnik, Albert Gareev, Pavel Greshniakov and
Asgat Gimadiev

Experimental study of neural networks-based fault detection methods efficiency for electro-
hydromechanical systems

Track 4: ""Machine Learning and Data Analysis"*

ID 6: Vladimir Chernov
A new approach to the synthesis of parallel error-free computing systems

ID 34 Igor Rytsarev
Text data analysis using conversion analysis

ID98:  Dmitry Ulyanov and Dmitry Savelyev
The investigation of the using the cyclic generative-competitive neural networks for image

stylization

ID 139: Daria Arkhipova and Egor Goshin
Influence of image set formation parameters on the result of super-resolution reconstruction

ID 150: Sergey Parkhomenko

The creation of SDN testbed for network security algorithms development
ID 151: Marina Golovastikova and Andrey Gaidel

Texture images classification using deep learning techniques

ID 152:  Yegor Goshin, Maksim Marchukov and Anton Kotov
Information technology for image stitching
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ID 228: Nickolay Shlyankin and Andrey Gaidel
Application of the Hidden Markov Model for determining PORST complexes in
electrocardiograms

ID 267: Kirill Musin and Andrey Gaidel
Machine learning algorithms in the prediction of conflicts in clinical classification of genetic
variants

ID 273: Alexandr Rud, Sergey Rud, Michael Isaev and Dmitry Savelyev
The using convolutional neural networks for determine the age of a person from an image

ID 296: Igor Kilbas and Rustam Paringer
Gradient as a foundation for building a loss function

ID 317: Stanislav Abulkhanov
Structural changes in microroughness preceding surface fatigue failure

ID 322: Elizaveta Rudinskaya and Rustam Paringer
Study of a face detection accuracy based on race and gender using Haar cascades

ID 330: Stanislav Abulkhanov, Ivan Bayrikov, Dmitriy Goryainov and Oleg Slesarev
Titanium cellular implant to replace bone defects in the jaw

ID 345: Yegor Goshin, Pavel Volkhin and Anton Kotov
Research of formats of test data sets for solving the odometry problem

ID 350: llya Smirnov, Igor Rytsarev, Alexander Kupriyanov and Dmitriy Kirsh
Development of algorithms for annotating information in social networks

ID 381: Evgeniy Minaev
High performance implementation of machine learning method based on fractal compression

ID 431: Rail Gabbasov and Rustam Paringer
Influence of the receptive field size on accuracy and performance of a convolutional neural
network

ID 456: Sergey Kostin and Andrey Gaidel
Predicting exchange rate dynamics in the forex market using machine learning

ID 486: Sergei Stepanenko and Pavel Yakimov
Development of a cloud platform for gathering, storing and analysis of video data

ID 488: Pavel Katkov and Alexander Khramov
Detection of blackout in the lungs by X-ray DICOM image using neural networks
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ID 492: Artem Gaidar, Pavel Yakimov and Andrey Viktorenkov
Identification of defects in the inside of a metal pipe

ID 501: Ekaterina Avdonina and Pavel Yakimov
Research of algorithm of detection of a pose of the person on the image and in a video stream

ID 654: Dmitriy Kirsh
Parametric ldentification of Crystal Lattices Based on Isosurface Configuration Analysis

ID 715:  Kirill Pugachev and Vladimir Fursov
Use of conformity principle in the visual odometry problem

ID 719: Yuriy Kurbatov, Igor Rytsarev and Alexander Kupriyanov
Research of text data processing algorithms in social networks

ID 755: Andrew Galochkin and Pavel Yakimov
Development of auto-review algorithm for conference management system

ID 756: Nikolai Skladnev and Pavel Yakimov
Development of a service for tracking the trajectory of the object when moving in room using
multiple cameras

ID 762: Polina Katkova and Pavel Yakimov
3D Reconstruction via single 2D Image
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OBLLASA UHPOPMALLUA

1. Pabora xoH(pepeHN OyAeT NPOXOAUTh B JUCTAHIIMOHHOM
dopmare ¢ momomplo cuctembl Webex Events. Jlns ywactus B
CEKIIUU HEOOXO0IMMO 3aperuCTPUPOBATHCS C IOMOIIBIO CIIEUATBHON
(OpMBI TIO CCBHUIKE, PACIOJIOKEHHOW HA TJIaBHOW CTpAaHMIIEC caiTa
kaHdepeHiuu https://omfi-conf.ru. Bo3amoskna perucrparus cpasy Ha
HECKOJIbKO CEKIMU. JlOKIagunkaM MpU PEerucTpaluyd HEoOXOAUMO
yKa3aTb HOMEpPA MPEJACTABIAEMbIX JOKIAJ0B.

2. IIpoaomKUTENBHOCTD TUIEHAPHBIX 10KIan0B 45-60 MUHYT,
MPUTJAIEHHBIX U OO30pHBIX AOKIAAoB — 30 MMH, CEKIMOHHBIX
noxkinagoB  — 15 wmuH  (Bkimowas  Jguckyccuio).  Jlokimamauuk
CaMOCTOATENIbHO  MPEAOCTaBIs€T JOCTYIl K DJKpaHy CBOETO
KOMIIBIOTEpA U TPAHCIUPYET MOATOTOBIEHHYIO NIPE3EHTALHIO.

3.1lpu  HeoOXoOUMOCTH BOMOXKHO 3apaHee MPHUCIATh
npe3eHTanmio B ¢opmate MS Powepoint B Oprromurer
koH(pepeHmu no aapecy omfi@omfi-confi.ru, ana TpaHncsIMK ee ¢
KOMIIBIOTEPOB CEKPETAPEl CEKIUM.

4. YyacTHMKM, OIUIATUBILIME OPIB3HOC CMOTYT IOJYYHTb
HaOOpbI JTOKJIAUUKOB TOCie KOH(pepeHIMH caMoBbiBo3oM u3 HUY
MOUW unu noyToBBIM OTHpaBiieHHWEM. JlaTy camMoOBBIBO3a HYXHO
IIPEBAPUTENIBHO corjlacoBarb ¢ OprkoMUTETOM IO IO aapecy
omfi@omfi-conf.ru.




https://omfi-conf.ru/
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PACNOPAAOK PABOTbl KOHPEPEHLLUU

28 uioH#A
10.00. OTkpbiTHE KOHEpPEeHINH
NAeHapHble AOKAQADI:

1. Mapxosuu [ M. OnTH4yeckas THATHOCTHKA POLIECCOB B KaMepaxX CrOpaHHs
ra3oBbIX TypOHUH.

2. Bunun I1.B., Kymysa M.5. YHukanbHasi Hay4YHas ycTaHoBka «JlazepHbIii
HarpeB B f14eiikaX BBICOKOTO AaBJICHHSN».

3. 3uamencxas HM.A. TIpMHOUNIBI 3KCHEPHMEHTAJBLHOrO0 MOJEJMPOBAHNS,
BU3YaJIM3aliHU, HU(POBOro aHaIN3a BUXPEBBIX NPOLECCOB B reocpenax.

4. Cepeees /].A. Ucnojib30BaHUe ONTHYECKUX METOAOB IPH JadOpPaTOpPHOM
MO/JeJJMPOBAHMM MPOLECCOB B3aHMMOJeiicTBUSI aTMochepbl M OKeaHa B
MOTPAHUYHBIX CIOSAX.

13.00-14.00 IlepepriB
14.00-17.30 Cexuumonnsle noxiaasl. Cexmnug 3, 7-1

29 uionsn

10.00-13.00 Cexmmonnsle noxiaasl. Cexkuun 8, 7-2
13.00-14.00 IlepepriB

14.00-18.00 Cexmmonnsie goknaabsl. Cexmuu 8, 9

30 uionsn

10.00-13.00 Cexmmonnsie goxiansl. Cexuuu 1, 5
13.00-14.00 IlepepriB
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13.00-14.00 IlepepsiB

14.00-18.00 Cexuunonnsie nokiaabl. Cekmusa 10, CMII-2021

02 uroasn
10.00-15.00 Cexkmuonnsle nokiansl. Cexnuu 2
15.00 IlonBenenue uToroB KOHGEPEHITUN





Conep:xanue

Cekuust 1. JIa3epHaAST AHEMOMETPH M. ..cccuvvvreeererreeeenereeeennrreeeeennneeennns 6
Ceknus 2. TeneBbie, pepakTOMETPHICCKUE U
UHTEPPEPEHIIUOHHBIE METOBI ....cnvveenrianieeanteenieesteesareenseesseeeseesaeeenne 7
Cekuust 3. BUBYyTH3aALMS TIOTOKOB ......vvvveeeeevreeeenereeeessnnneeesssssneeennns 8
Cekmust 4. ONTHKO-3JIEKTPOHHOE IPUOOPOCTPOCHHUE .......veeeevenneen. 9
Cexuus 5. KoMmbioTepHbIe METOIBI 00pabOTKH CUTHAJIIOB U
HBOOPAIKEHII ....evvieneieeiiieeieeiieniieeteeeteesseesseesseesseensaesseensseenseensnes 10
Cekuust 7-1. [IpuMeHEHNE ONTUYECKUX METOJIOB ....vveenvreanreanerenneeens 11
Cexuus 7-2. [IpuyMeHEHHUE ONITUYECKUX METOIOB ....vvveeeenerrreeanennnnnn 12
Cexkuus 8. AKYCTOONTHUKA U ONMTOAKYCTHKR «..vvvveenereerireenireenieeennnne 13
Cekuus 9. HayuHast BUBYATHBALMS ......veeeneveeeiieeniieenieeeeieeesieee e 14
Cexknusg 10. Ontuueckue MeToabl B OMOMEIUIINHE U DKOJIOTHH ....... 16
Hay4Hast MOTOAECIKHAS IIIKOJIA .....cevveeeereeeireenreeennnreenneeenneeennseesnnns 17
ABTOPCKHM YKABATECITD .vvveeuvveeeereeeereeesreessreessneesseeenseesnseesnsseesnns 19





10.

Cekuus 1. AasepHass aHeMoMeTpus

PykoBoauTeam cekumum — Mapkosuy A.M., Ay6Huwes tO.H.
CekpeTapb cekuum — Ycmadosa L. L.
30 uioHs 10.00-13.00, 14.00-17.00

Usuenxo U.B. Flow visualization around cylinder under surface discharge action in
the still atmosphere.

Kosanes A.B., Aecoonuyvina A.A., bunvckuii A.B. Ilpumenenue metoma Particle
Tracking Velocimetry isi  ucciae10BaHusi T'MIAPOAWHAMUKHU  TedeHHIl
HeCMELIUBAKOIIMXCH KUAKOCTell B MUKPO(IIONIHBIX yCTPOiiCcTBAX.

Konves B.®., 3aiiee M.IO., Konves B.A. High-speed PIV investigation of the flow
created by the model rotor in hover mode.

Ilanoe C.H. HoBasi cepusi ontu4yeckux cucrem cepuu FLEX (FlexLDA, FlexPDA,
FlexPIV) nis1 ucciieoBaHusi NOTOKOB KUAKOCTH M raza ¢pupmel Dantec Dynamics.

Cepeees /I.A., Kanoaypos A.A. UccaenoBanuu PIV-meTrogamu BIMsIHUSI BOJIH HA

(arykTyanMoHHbIe XapaKTepPUCTHKH NPHIOBEPXHOCTHBIX TeYeHMIl NpH BeTpo-

BOJTHOBOM B3aPlMO}IeﬁCTBHP[.

Cepeees JI.A., Kanoaypos A.A. Ucnoab3oBanue komOuHupoBanHoro PIV-PTV
MeToJa NpPH HCCJIEI0BAHMM TMPOLECCOB IeHepaluu 3a CHeT JPOo0JeHHs THNa
"mapamoT" Npu BeTPOBOJTHOBOM B3aUMO/eHCTBHH.

Ckoeopooxun  E.A., Bepemennuxos C.B., Esooxumos O.A., [ypvsnos A.U.
JKCNEPUMEHTATbHOE WCCJIEN0BAHNE H AaHAJH3 CTPYKTYPbl NPOTHBOTOYHOTO
3aKPYYEHHOT0 Te4YeHHsi ¢ TPUMEHEeHHeM MeTona UudpoBoii TpaccepHOit
BU3yaIH3aLUH.

Cycnos I.A., lmopk C.H., Jlumeunos U.B., I'operuxoe E.FO., Myxun [1.I'., Cmenanos
K.U. Flow characterization in an axial micro-hydroturbine model (Mcnonb30Banne
MeTOJa JIa3epHO-IONIIEPOBCKONi aHeMOMeTpHH s MOMCKA ONTHMAJbHBIX
PeXuMOB padoThl MOAEJH MUKPOTUAPOTYPOHHBI).

Dununoe M.B., 3onomyxun A.B., Yoxap U.A., Tepexoe B.B., Tepexos B.U., bapanos

U H. Reconstruction of the flow structure in a matrix channel based on two-

component LDA data (BoccraHoBieHHe CTPYKTYpPbl TPeXMepPHbIX TeUeHHH ¢
NMOMOIIbIO ABYXKOMNOHEHTHOTO JIJTA).

Lot M.A., Hapudyimun b.P., Cxpunkun C.I., Haymoe H.B. TIporpammHo-
anmapaTHbIi KOMIIIEKC TPEKOBOIl BU3yaIN3alNHU 3aKPYYeHHBIX OTOKOB.






Cekuums 2. TeHeBble, pechpakToOMeTpUIECKHUE U
UHTEepdEepPEHLMOHHbIE METOAbI
PykoBoauTeAb cekumu — MNasaos U.H.
CekpeTtapb cekuun — LmaTtko E.B.
02 uioas 10.00-14.00

ApOy3oB B.A., ApOy3oB E.B., [Iy6numes O.H., 3omoryxuna O.C., Jlykames B.B.
Polychromatic Hilbert diagnostics of phase and temperature disturbances, induced
by candle flame in air.

ApOy3oB B.A., ApOy3os E.B., lyonnmes 1O.H., 3onoryxuna O.C., Jlykames B.B.
Optical diagnostics of hydrogen-air diffusion flame.

Braoumupos A.IL, [lpykapenxo H.A., Muxaiinenxo FO.A. Cnekja-AMarHoCTHKA
HeOOPATHMBIX NMPOLECCOB, MPOTEKAIUIMX B HEKOTOPBIX JKUBBIX M TEXHUYECKHX
o0beKTax.

3axapoe H.C., Cynseuna O.A., Mowun A.A., Tepewyx A.FO., Connyesa E.B.
HccaenoBanue KOHBEKTHBHBIX Te€YEHWH B THIPOrejasiX METOAOM ONTHYECKOM
roJjiorpagum.

Kpacun I'K., Cyenypo H.I'., Kosanes M.C., [lanunos I1.4., Kyopswos C.H. Detection
and study of polarized pulsed photoluminescence of diamonds for mapping of
natural diamond (JerexkTMpoBanMe u HcCIeI0BaHUE MOJSIPU30BAHHOI
HMIYJILCHOH ()OTOTIOMHHECHeHIIMM AIMa30B JIsl ONpeJedeHHs] BO3MOKHOCTH
rojorpaduyeckoro kaprorpagpupoBaHusi NPUPOJHOTO AJIMa3a).

Kyumenxo A.B., Jlanuykuti K.M., Jlanuyxas U.A., badamwuna JO.b. Investigation of
partially transparent and high-density two-phase liquids using laser interference
method (MccienoBanue 4YacTHYHO-NPO3PAYHBIX M BbICOKOIJIOTHOCTHBIX
ABYX(a3HbIX KUAKOCTEl J1a3epHbIM HHTepdepeHIMOHHBIM METOA0M).

Jlanuykuii K.M., Packosckas U.JI., Jlanuykas U.A., Baoamwuna D.b. Investigation of
thermal inhomogeneities in liquid using of a laser sheet refractograms
(UcciienoBanne TeIUIOBBIX HEOTHOPOMHOCTEll B KMIKOCTH C HCIOJIb30BAHHEM
pedpakuMOHHBIX H300pakeHUIi NJI0CKOI0 Ja3ePHOI0 My4YKa).

Maxees M.O., Ocunxos A.C., Bamwes B.U., I[lonvwurxoséa O.B., Pvuuxos H.C.
Kouepsuncxuii B.B., IOpkos I JO. Investigation of the phase delay of radiation by a
transparent ferroelectric polymer film (MccienoBanme ¢a3oBoii 3agep:kKu
M3JIy4eHUs MPO3PAYHON CerHeT03/1eKTPUYECKOl MOJHMMepPHOH MJIEHKOI).
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Mypcenxosa U.B., Jlao 10., Vaanos I1LIO., [llu JI. BbICOKOCKOPOCTHOE TeHeBOe
30HIMPOBAHHE CBEPX3BYKOBOIO IIOTOKA € HAKJIOHHOW YJIapHOiW BOJIHOW mpu
HHUIMMPOBAHUM HMITYJIbCHOTO IOBEPXHOCTHOI'O pa3psia.

Iasnoe U.H., ITnamonosa U.B., Packoeckas U.JI., Anuna I''M. Propagation of laser
beams through curved interfaces of transparent media (Pacnpocrpanenne
JIa3epHBIX MYYKOB NMPH HAJUYMH MCKPHUBJIEHHBIX FPAHUI pa3jiea NMPO3PavHbIX
cpen).

Ponvwun @.B., [lemenmoes FO.A., Kouxun J1.FO., Onosn K.C., Boaxcakos U.C.
HccnenoBanue popMupoBaHusi ra30-KMIKOCTHBIX TeYeHU B MHHH- U
MHKPOKAHAJIbHBIX CMECUTEISAX.

Cekuus 3. Busyaamsaums nOTOKOB
PykoBoauTeAb cekuum — 3HameHckas U.A.
CekpeTtapb cekunmn — KyumeHko A.B.
28 uioHsa 14.00-17.00

bapmxyc I'.B., Kysueyoe B.B. Application of the laser-induced fluorescence to study
local characteristics of a gas-liquid flow in rectangular microchannel
(IlpumeHeHHe  MeTOoAa  JIa3ePHO-MHAYLUUPOBAHHOH  duiyopecueHUMH  JJs
HCC/IeIOBAHMS JIOKAIBHBIX XapPaKTePHUCTHK Tra30:KUAKOCTHOTO Te4YeHUS B
MHKpPOKAaHaJIe).

buneckuti  A.B., Tobvizo6 O.A. IlaockocTHasi Jia3epHO-WHAYLHPOBAHHAS
(ryopecuennms 18 AMATHOCTHKA KOHMYECKOro (hakesia pacnblia.

3uamenckas U.A., HUeanos U.J., Tamapenxosa /. U., Kynu-3a0e T.A. Buzyanuzanust
AA(paKnuu yIapHoii BOJTHBI HA YCTYyIe HMIYJIbCHBIM 00beMHBIM Pa3psiioM.

Ucaenxos C.B., UYepoanyes A.B., Yepoanyes M.B., Mapkosuu /.M. Bamnsinue
BHELIHMX BO3MYULIEHHil HA BOJHOBYI0O KAPTHHY IUIEHKH JKU/IKOCTH B IUCIIEPCHO-
KOJIbIIEBOM PesKHMe I'a30:KHIKOCTHOIO TeYeHHUs.

Kpasuenxo O.B., Azaposa O.A., Jlanywkuna T.A. Image-based processing simulation
of shock wave propagation through the area of ionization instability.

Muses A.U., Mowesa E.A., [IImvipos A.B. Visualizing methods for the mixing process
of liquids in a continuous-flow Y-channel in the presence of double diffusive
convection.

Ckpsbun A.C., Tenex B.J[., llaenos A.B., Yecrnoxog /I.A., ’Kynanos B.I'., Hosukxog I1.A.
Visualization of the gas flows that formed above the thin-film coatings under VUV
radiation influence (Budyanusanmsi cTPyKTYpbl ra3oAMHAMHYeCKHX TedeHMii,






BO3HMKAKOIIMX NpH Bo3leiictBud BY® wu3nydyeHuss Ha TOHKOIUICHOYHbBIE
MOKPBITHS).

Ckpunxun C.I'., Hoii M.A., Kpasyosa A.FO. High-speed visualization of a cavitating
hydrofoil with a critically low aspect ratio (BricoxockopocTHasi BH3yaIu3zanus
KABHTAIIMOHHOTO 00TeKaHusi MpoQu/s KpbLIa B IIEJeBOM KaHajde ¢ MAJIbIM
aCMeKTHBIM OTHOIIEHHEM).

Cekuusa 4. ONTUKO-3AEKTPOHHOE NnpubopocTpoeHue
PykoBoauTeAb cekumnm — MNevnHckas O.B.
CekpeTapb cekuun — lLimaTtko E.B.
30 uioHa 14.00-18.00

Ackepxo M.B., Taémuna A.E., bamwes B.U., Hosukxos J/[.A. Orthogonal ray
interferometer: modification for testing convex and concave mirror surfaces
(Cxema OpTOroHAJbHBIX Jy4yeil B MOAUMHUKANMHM 151 KOHTPOJIS BBINYKJIBIX H
BOTHYTBIX 3epKaJ).

Lasnuna A.E., Hoeuxoe J].A., Ackepxo M.B. Orthogonal ray scheme: A method for
processing interference patterns and reconstructing the shape of a test convex
mirror (CxeMa OPTOrOHAJILHBIX Jy4eli: MeToJ 00padoTKH MHTep(depeHHOHHOI
KAPTHHBI H BOCCTAHOBJIEHHs (POPMBI KOHTPOIHPYEMOI0 BBINYKJIOT0 3epKaJia).

bepesosckaa H.B., bnusniok B.B., [lapwun B.A., Tapacos A.E. Optimization of power
supply mode of single-mode laser diode by ratio of current and integral spectrum
parameter

Buvimosemos K.A., bapabanosa E.A., Buwmnescxuii B.M. High-performance 1x4-
demultiplexer for next-generation all-optical telecommunication systems
(bbicTpoaeiicTByOIIasi OTKJIOHAOMIAs cucTeMa 1x4 1 (OTOHHBIX CHCTEM
CBSI3H).

bamuwes B.U., baranoun U.A., 'agruna A.E. PazpadoTka MOIYyJIbHOI CHCTEMBI 1JIs1
HCCIeI0BAHMS MPOCTPAHCTBEHHBIX, CNIEKTPAJIbHBIX, MOJSPU3AMHOHHBIX H APYTHX
CBOICTB MUKPOOOBEKTOB.

Kproxoe A.B., Axyoosckuii C.B. Field curvature correction in video endoscope lenses
through the parameters of air meniscus (Koppekuusi KpMBHM3HBI NOJsA B
00beKTHBAX BHIC0IHI0CKONOB Yepe3 MapaMeTphl BO3AYLHIHOI0 MEHHCKA).

Kproxos A.B., Kauypun FO.IO., [lamuii FO.C. Design of thermal imaging continuous-
zoom optical system (Pacuer naHKpaTH4ecKOil TeNJOBH3HOHHOW CHCTEMBI
CMOTPSALIEro THIA).
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Jlaspos E.A., Masyp MM., Llopun B.H., Cyodoenox FO.A. Two-wave laser
displacement meter.

Maxeee M.O., OcunxoeA.C., bamwee B.H., Muxanée I1.A., Hapwun 5.4., Ko3noe A.b.,
Mauuxun A.C. UcciieopaHue CTOHKOCTH 3aIIUTHBIX AJIMA30110100HbIX NOKPLITUIH
K BO3/IefiCTBHIO HUKJINYECKOr0 N3MeHEeHHsI TeMIepaTyphbl.

Hesepos C.M., Mauyuxun A.C. Optical system design of multispectral video camera
for 8-14 microns range (Pacyér onTuH4yeckoii cHUCTeMbl MYJIbTHCHEKTPAJbLHOMI
BH/IeOKaMepbl 1151 Auana3ona 8-14 Mmxm).

Lleguenxo M.A., bapanoe A.H., Kyopsasyesa A.J]., Mapecee A.H., Yepneca H.B.
Ymanckan C.®@., Boouumc A.U., 3emckoe K.M. Raman random lasing in Ba(NO3)2
powder (BiusiHue TeMnepaTypbl U JUIMTEIbHOCTH MMIYJibca Hakauku Ha BKP B
MOPOLIKAX).

Cekuus 5. KomnbloTepHbie MeToAbl 06paboTKH
CUTHAAOB U U306PCKEHUHU
PykoBoauTeab cekumnn — Mopomnkos A.1O.
CekpeTtapb cekunmn — KyumeHko A.B.

30 uioHs 10.00-13.00

Mypcenxosa U.B., Tumoxun M.IO., Tuxonose M.C., Munuyuna A.A., Kysneyos A.IO.
Digital processing of shadowgraph images taking into account the diffraction of
light at a shock front (Ilu¢poBass 00padoTka TeHeBbIX H300pa’KeHHUIl C y4eTOM
nudpakuun Ha ppoHTe YAAPHOH BOJIHBI).

bexmun FO.C., Bopobves K.M. 3D image compression during ultrasound phased
diagnostics based on wavelet subband coding planar scans (Metoa komMnpeccun
TpexMepHbIX H300paskeHU# YJIbTPa3BYKOBOH (pa3MpOBaHHOI NUATHOCTHKH HA
OCHOBe Cy0IT0JIOCHOTO BeiiBJIeT-KOAUPOBAHHUS INIOCKOCTHBIX CPe30B).

Eeopos JI1., Kymysa B.I., Axeunonoeéa A.b., Kpasuenxo O.B. Cloud species
classification from video recordings.

Kauypun [O.1O., Kpiokos A.B., Kananvixun O.A., @edopunos A.C. Calculation of
contrast for computer simulated resolution chart image (Pacuer xkoHTpacta B
H300pakKeHNH ITPUXOBOIi MUPBI P €r0 KOMIILIOTEPHOI CUMYJISILIMH).

Mumpoganosa A.1O., Cagpun A.P., Kpasuenxo O.B. Neuromorphic computing based
on an antiferromagnet-heavy metal hybrid structure under the action of laser
pulses (HeiipoMop(Hble BBIYMCJIEHHSI HAa OCHOBe THOPHMIHOH CTPYKTYpbI

10





aHTH(epPOMATHETUK-TSKENBIH MeTan1 moj JeiicTBHEM HMIYJbCOB J1a3ePHOI0
M3J1y4YeHus).

Pazymos T.E., Yypuros /].B., Kpasuenxo O.B. Application of convolutional neural
networks in optical text recognition to junk data filtering (IIpumenenne
cBEPTOYHBIX HeliPOHHBIX ceTeil B 3a/1aue ONTHYECKOT0 Pacno3HABAHUSA TEKCTA s
(punbTpanuy HexkenaTeAbHBIX JAHHBIX).

Yawmnukos E.A., Huxynun B.B., Mapakxmaee b5.H. Determination of the parameters of
a vortex ring with an air core in a liquid by computer processing of video images
(OnpeaejeHne napaMeTpoOB BUXPEBOI0 KOJILIA C BO3AYIIHBIM SPOM B :KMIKOCTH
IyTeM KOMIBIOTEPHOI 00padoTKU BHACOM300paKeHHil).

Cekuus 7-1. IpuMeHeHne onTUu4eCKMX METOAOB
PykoBoauTeAb cekumnn — Mopounkos A.1O.
CekpeTtapb cekunn — KyumeHko A.B.

28 uioHsa 14.00-17.00

bapmuna E.B., JKunvnuxosa M.U., Kooyes B.J[., Kocmpuya C.A., Opnos C.H., Bonxkos
C.10., lllaghees I A. Study of synthesis and combustion of composite fuels based on
n-decane and Al nanoparticles (JIazepHasa auarHocruka npodu.eii JiokajabHOR
TeMIepaTypsl ra3a B JIaMeHH IPH rOPeHNU KOMIO3UTHBIX TOIUIMB HA OCHOBE N-
nekaHa M HaHovyactun Al).

Beosuukuna A.B., Packosckasa H.JI., Hasnoe H.H., Punxesuutoc b.C. BeCKOHTAKTHBII
HeNpepbIBHBIA KOHTPOJIb NMAapaMeTPOB MOTPAHMYHBIX CJI0EB B JKHAKOCTAX C
TMOMOIIBI0 METOA KAYCTHK.

Tazuzos UM., Cuupnoé A.A. CnexkTpajbHblil aHAINU3 (POTONPOBOAMMOCTH ISl
onpenenenus xapakrepuctuk CdTe u CdZnTe nerexktopos.

Topoywun A.P., Kypymox KA., Kyrew B.II, [lsapovicvios [E. Specifics of
application of videogrammetric system Vic-3D in aerodynamic experiment
(Oco0eHHOCTH TIPUMeHEHHs1 BHIeOorpamMMmeTpuyeckoii cucrembl Vie-3D B
23POIMHAMHYECKOM JKCIIEPHMEHTe).

Kunenxo J.FO., Kpueonocosa 0.3. CnekTpbl TypOyJEeHTHBIX TeYeHHd BO
Bpamanumxcs cepuyecKnx ca0sX :KUAKOCTH.

Kyeeiiko M.M., Bapasuk A.A. Determination of the concentration of CO: and H20
vapor under conditions of overlapping spectral lines.





7.

Lopoiikos A.1O., Llapuxosa M.O., Mapuenkos A.FO. OnTuyeckass TUArHOCTHKA
AeeKTOB Ke1e3HOI0POKHBIX PeJIbCOB.

Cekuusa 7-2. IpuMeHeHUe ONTUYECKNX METOAOB
PykoBoauTeab cekumnn — Mopomkos A.1O.
CekpeTapb cekuun — KyumeHko A.B.

29 vioHsa 10.00-13.00

Ilpuznawennwoiii 00kn1a0
Ipockypaxos K.H., Anuxees A.B. Self-oscillations that cause the destruction of
intermolecular bonds in the water coolant of a nuclear power plant.

Cmupros B.B., Kobues B.JI., Kocmpuya C.A., Koznos /[.H., Boaxos C.1O. U3mepenne
BpeMeHH KOPPeJIsSIHH JOKAJILHON TeMIepaTypbl B HECTAIMOHAPHOM IJIAMEHH ¢
HCI0JIb30BAHUEM CIEKTPOCKONHH KOTePEHTHOr0 AaHTHCTOKCOBA paccesiHUsl CBeTAa.

Cuenypo H.I'., Kosanes M.C., Kpacun I' K., [Janunos I1.A., Kyopswos C.H. Three-
dimensional mapping of the optical centers in the bulk of natural diamond by
photoluminescent spectroscopy (TpéxmepHoe kapTupoBaHHe pacnpeneaeHUs
ONTHYECKNX IEeHTPOB B 00beMe NMPHPOTHOro ajaMa3za (OTOJIOMHHECHEeHTHOI
CIEeKTPOCKonueii).

Typaou A., Kunkun b.11., JKykosa JI.B., Imvieanes A.C., Pyoenxo A.A., Kopcakos A.C.
Thermal conductivity measurement of infrared optical fibres based on silver halide
solid solution crystals.

Yuuueun b.A., Manywun J1.C., Koxypos A.M., Cy66omun /[.E. Study and quantitative
assessment of the structural inhomogeneities parameters of composite materials
(UcciienoBanne MW ONEHKA MX NAapaMeTPOB HECIUIONIHOCTEH CTPYKTYpPbI
KOMIO3UTHBIX MATEPHAJIOB).

Yynun B.A., Tyces E.C. Perucrpanus Ja3epHbIMHU MeToAaMu
HH(PArpaBUTALUOHHBIX BOJIH BbI3BAHHBIX Tall(pyHAMU.

Ackun A.C., 3apeun A.E., Kanaoa B.B., /[y6posun K.A., Xyooxcumkoe B.O. UcTeueHne
MHKPOCTPYH 3TaHOJIAa U3 OTBEPCTHS B BAKYYM.






Cekuusa 8. AKyCTOONTUKA U ONTOAKYCTUKA
PykoBoauTeAu cekuum — Moxap B.3., LakuH O.B.
CekpeTapb cekuun — bbikoB A.A.

29 vioHsa 10.00-13.00, 14.00-18.00

Ilpuznawennwtii 00k1a0
Kynax I'.B., Ponom I1.1., lllaxun O.B. Collinear acousto-optical filtration of
polychromatic Bessel light beams in lithium niobate crystals.

Mapynun M.B., [lonuxapnosa H.B. Two-dimensional phonon crystals based on fused
silica for acousto-optics.

Ilpuznawennwlii 00k1a0

Hasnwox A.A., Maszyp M.M., Paounun A.B., Mazyp JL.U., Lllopun B.H., Ilanvyes JI.JI.
Acousto-optic modulator for fiber systems made LiBi(Mo0Q4): crystal
(AKycTOoONTHYECKHI MOAYJSATOP /s BOJOKOHHBIX CHCTeM Ha KpHCTaJle
LiBi(Mo0Oa4)2).

Enuxun B.M., Mazyp M.M., Pabunun A.B., Kapnaywkun I1.B., Maszyp JLU. Acousto-
optic modulators/frequency shifters with single-mode optic fibers
(AkycTOONTHYECKHE  MOJYJATOPHI-YACTOTOCABUIATEIH ¢  OJHOMOJAOBBLIMH
BOJIOKOHHBIMH CBETOBOIaMH).

Ilpuznawennwtii 0ox1a0
Honukapnosa H.B., Yuoxc H.K. Acousto-optic devices using acoustic waves
refraction.

bypumax JILU. Acousto-optic filtration in low-coherence spectral-domain
interferometry (OcoGeHHOCTM aKycTOONTHYeCKOH (uUIbBTpanuuM B cxeMax
HU3KOKOTePeHTHOWH HHTep(epoMeTPHN ¢ PerucTpanmeii B CHEKTPaJbHOMN
oGaacTu).

Haymos A.4. Optical system of 3D AOTF-based microscopic imager (OnTuueckas
cucreMa 1151 00beMHOH M CHEKTPAJbLHOH BH3yaJIM3alUd MHUKPOOOHEKTOB Ha
OCHOBE aKyCTOONTHYECKOH (pUIbTPALMH CTEPEOCKONMYECKUX MYyYKOB).

I'opesoii A.B., bvikog A.A. IlppuMeHeHHe aKycTOONTHYeCKOW (uabTpanum s
ANCTAHIHOHHOTO OTIPeesIeHHs] TEMIIEPATYPbI HATPETHIX 00 BLEKTOB.

Hurxumun [1.4., T'epacumosé B.B. Temperature dependence of acousto-optic
diffraction of terahertz radiation in liquefied SFe¢ gas (TemmepaTtypHas
3aBHCHMOCTh AaKYCTOONTHYECKOil Au(pakmus TeparepueBoro H3JIy4eHHS B
CJKMZKEHHOM JJjierase).





10.

11.

12.

13.

14.

15.

16.

1.

Pomanosa I'.D., bensesa A.C. Energy efficiency of lighting systems based on
acousto-optic filtration (AHagu3 cnoco0oB yBeJuyeHMs Kod(pduuUeHTA
HCIO0JIb30BAHUS CBETOBOI0 MOTOKA B OCBETUTEIBHBIX CHCTEMAaX ¢ MPHMEHEHHeM
aKyCTOONTHYECKOI punbTpanun).

Huxumun I1.4., I'epacumos B.B. Biusinme paBjaeHusi Ha 3(p¢eKTHUBHOCTH
AKYyCTOONTHYECKOH JH(PAKIMM TeparepueBoro MH3JIyYeHHS B CKH/KEHHOM
Jerase.

Ilpuznawennuoiii 00kn1a0

Llaxun O.B., Apxaneenvcxkuu B.B., Ilasniok A.A., Kasaxoé B.HU., becmyeun A.P.,
DJIEKTPOONTHYECKMIET ¥  MArHUTOONTHYECKUH  HM3MepHTeJH IepeMeHHOro
HANPSKEHHs] U TOKA JJIsl BLICOKOBOJILTHBIX JHHHIA lepe1ayn JHEPruu.

Ilpuznawennwlii 00K1a0

Kosanesuu A.C., Kunocaeynoe U.FO., Cmenanosa K.A., Cemepuu A.C. UccnenoBanmne
KHHETHKH pa3pyLIeHHsl MATEPHAJIOB, BHIIIOJHEHHBIX TEXHOJIOTHEl CeJIeKTHBHOIO
JIa3ePHOro MJIABJIEHUsI, C MPUMEHEeHHEeM MeT0/1a aKyCTHYeCKO IMUCCHH.

Sunun I1.B., Tumos C.A., Mapmovanos I[1.C. Development of a high frequency
ultrasonic setup for measuring the parameters of thin films (Pa3spalorka
BBICOKOYACTOTHOH YJIbTPa3BYKOBOH YCTAHOBKM /UISI M3MEPEHHMsl IapaMeTpoB
TOHKHX IJIEHOK).

Anugpanosa U.E., Déoopos A.B., bwviuenox B.A., bepxymose HU.B., Xowes A.E.
Methodology for assessing the uncertainty of measurements of mechanical stresses
by the ultrasonic method with the help of an optical-acoustic separate-combined
transducer (MeToaMKa OlleHKH HeONpeAeJeHHOCTH MeXaHMYeCKUX HanpsiKeHuH,
H3MEPEHHBIX YJbTPa3BYKOBBIM METOIOM C NMOMOIIBI0 ONTHKO-aKyCTHYeCKOTro
Pa3iejbHO-COBMELIEHHOT0 NMpeodpa3oBaTeJis).

Hoocap B.D., bamwee B.U., Mauuxun A.C., ['opesoii A.B. Aberration analysis of
AOTF-based stereoscopic spectral imager using optical design software
(MoneaupoBanue ONTHYECKOIH CHCTeMbI aKyCTOONTHYECKOI 0
CTepeocKONUYeCKOro cneKTpoMeTpa).

Cekuusa 9. HayyHasa Busyaausauums
PykoBoauTeAb cekumm — boHaapes A.E.
CekpeTapb cekuum — YcmaHosa LU L.

29 uioHs 14.00-18.00

bounoapes A.E., Kyswunnuxose A.E. Processing and visualization of the results of
parametric numerical calculations.





10.

11.

Buicoxux F0.E., Muxaiinosa T.B., Kpacno6opoovko C.FO., Koromuiiyes A.C., Hnoun
O.U., Llanownuxos A.H., bepowcanckuii B.H., Yypuxose /[.B., byramos M.®.
BamxHenoabHasi MOJSIPU3ANUOHHAS ONTHYECKASI MHKPOCKOIMS HA YIJIEPOTHBIX
anepTYPHBIX KAHTHJIEBEPAX /s XapaKTepU3aluu [JOMEHHOH CTPYKTYpbl H
TONOrpad)uu TOHKUX IJIEHOK.

Kosnoe H.B., Mowesa E.A., lImvipoe A.B. Visualization of hydrodynamic and
physico-chemical processes in rotating and vibrating containers.

Kunenxo J.IO., Kpusonocosa O.3. Cejnekuusi BOJHOBBIX 4Yuces NPH IOTepe
YCTOIYMBOCTH Te4eHHil BO Bpalamuxcs cepruyeckux cJosx.

Kocmwoxun A.C., @edopos A.B., Haenyxun E.A., Manvui B.B. Development and
experimental testing of the technique of ultrasonic control of brazed joints of heat
exchangers.

Kpenv A.11., Mauuxun A.C., Xyooneii A.JI., Jlanyman I"A. UccienoBanne TOYHOCTH
ompeneieHusi THAMETPA OTMEYATKA NPU JTHHAMHYECKOM HHIEHTHPOBAHUU HAa
OCHOBAHMH ONTHYECKHX H3MepeHuii.

Kpueonocosa O.3., XKunenxo /[.JO. BoHOBBIe CTPYKTYPbl HIPH HECTALMOHAPHOM
BpalIeHHH BSI3KOH HeC)KMMAaeMOii KUTKOCTH.

Muszés A.U., Luvipos A.B. Studying the surfactant dynamics at non-isothermal
liquid surface with thermography.

Canoorcnuxos C.3., Mumsakoe B.IO., Mumsakos A.B., [asnoe A.B., Bobwines 1.1,
Kuxome H.E., buxmynun A.B. Comprehensive study of boiling regimes with use of
highspeed imaging and gradient heatmetry (KommiekcHoe uccienoBaHne
PEXKUMOB KMIIEHUSI METOIAMH BHICOKOCKOPOCTHO BH3yaIM3allMi H TPaTUeHTHOI
TENJIOMETPHUH).

Cuuprnos  B.J. ®opmyiasl s ONTHMAJIBHBIX OLEHOK MOJSIPU3ALHOHHBIX
napaMeTpoB CTOKCA MPH aJANTUBHO-MYJ/JIbTHINIHKATHBHOM IIyMe.

Ilpuznawennwlii 00k1a0
Cuupnos _ B.M. Ilapamerpuyeckasi uIeHTHGUKANUA U  KOMIbIOTepHas
BU3YaJM3alMs H3MepeHHuii moJiel TypOyJJeHTHBIX IapaMeTPOB B CTPYe KMIKOCTH.





10.

Cekuumsa 10. OnTuyeckme MeToAbl B GMOMEeAULUHE U
3KOAOIMMU
PykoBoAuTeAUu cekuum — bypaakos A.b., AaHuAbiveB M.B.
CekpeTapb cekuum — KyumeHko A.B.
01 uioaa 10.00-13.00, 14.00-17.00

Anyunepos B.E., Kepwinep B.A. ABTOIHKOJEepHI ¢ apXUTEKTYPOil pelenTUBHBIX
1oJIeii VIS C5KATOro NpeICTaBIeHUs1 GUOMETHIIMHCKUX H300pasKeHH .

bypnaxoe A.b., llupoxos C.B., Huang C.-C., Xoxnoe /[./]., I'aranosa B.C. K-means
clustering of zebrafish embryos images acquired with AOTF-based hyperspectral
microscope (Perncrpanus nojsspumMeTpu4ecKux n3oodpasxenuii smopuonos Danio
rerio).

Becenoe A.C., ITasmwna AE., Iomvwuxosa O.B. Metoasl CHEKTPaJbHOM
BU3yaIM3aLUU B odTaabMOI0rHYecKoii JHMATHOCTHKE Ha OCHOBE
AKYCTOONTHYECKHX NepecTPauBaeMbIX (PUILTPOBOB.

Bunoxypos B.O., Mamseesa U., Xpucmogoposa 0., Maxunun O.0., bpamuenxo U.,
Mopsmoeg A.A., Mauuxun A.C., Koznoe C., 3axapos B. Neural network classifier for
hyperspectral images of skin pathologies (HeiipocereBoii knaccupuxaTop
THNEePCHeKTPAJbHBIX CHUIMKOB KOKHBIX IaTOJIOTUi).

Boaxos U.IO., @omun A.B., Maiickoe /[.HU., Ckpunare A.B., Caeatidaunviii A.A.
®doTtomierusmMorpaduyeckasi BH3yaJau3amusi reMOAMHAMHKH H OKCHMETPHS C
NMpUMeHEeHNeM ONTHYECKOr0 MPOCBETIEHHs] KOKH YeIoBeKa.

Hywrun AJL., Agpanacves M.C., Agpanacves C.C., [puwauesa T.I. Digital analysis of
colposcopic images in papillomavirus infection.

3anemos U.C., Maiickos J.U., @omun A.B., Cxpunanv. A.B., Caecauioaunviii A.A.
TepMmorpapuyeckass u peorpaduyeckasi OUEHKA CHHXPOHHOCTH KoJebaHMii
KPOBOTOKA B KOHTPAJaTepPaJbHbIX 00/1aCTAX KOHEUHOCTeii.

3namenckas U.A., Kopomeesa E.10., [lawsin M.D. UcciienoBanue TeNJ0BbIX NOTOKOB
B 00JIACTH JINIA TIPH UCT0JIHL30BAHUH METHIIMHCKUX MACOK.

Jlebeoesa M.C., Lwibpos E.I., Huxanoposa A.E. JxcrnepuMeHTHI MO Ja3epHOi
andpaKkToMeTPUN Ma3KOB KPOBH.

Jlosuuxosa E.J]., Boikos M.B., Mauuxun A.C., Xoxnoe /., [lomemkun A., Janunviuesa
HU.B. , Jopogheesa U. Study of the cold test effect on microcirculation by video
capillaroscopy (MccnenoBanune MHMKPOLUMPKYJISLUU MeToJaMH
BH/IEOKATTMJIJISTPOCKOIUY TPH MPOBeIeHHH X0JI010BOM MPoGbI).

16





11. Maiickos J.HU., Pomun A.B., 3aremose H.C., Boaxose H.IO., Ckpunanv. A.B.,
Cazatidaunviii A.A. UHTerpajbHoe KApTHPOBAHUE FeMOJUHAMUYECKHUX IPOLECCOB
M AKTHBHOCTM TIOTOBBIX jKejle3 MeTOA0M JAMHAMMYECKOH HHpakpacHoii
Tepmorpaduu.

12. Mameeesa U.A., Xpucmogoposa 0., Mopsmos A.A., Maxunun O.0., bpamuenxo HU.,
Kosznos C., 3axapos B. Classification of human skin Raman spectra using
multivariate curve resolution (MCR) and partial least squares discriminant
analysis (PLS-DA).

13. Mayuxun A.C., 3vikosa JIL.A., Bypnaxos A.b., Tumoe C.A., boeauenxos A.H., Huang C.
Development of ultrasound echocardiography technique for imaging of the
cardiovascular system of small organisms in vivo (Pa3paforka MeTOIMKHM H
CPEACTB COHOTPa)MIECKOT0 HCCJIETOBAHHS CepPAeYHO-COCYANCTOl CHCTeMBI
MAJIbIX OPTaHU3MOB in vivo).

14. @eoopyos A.B., Cunusanos M.O. Physiologically based control of the process of
gentle light awakening (®u3uonornyeckn 060CHOBaHHOE YIPaBJIeHHE MPOLECCOM
0epesKHOro CBETOBOr0 NMPOOY: KAeHMS).

Hay4Has MoAoAEXHas LLUKOAA
«CoBpeMeHHble MeTOAbI AMAFHOCTUKM NOTOKOB — 2021»
PykoBoauTeAu cekumm — CkopHsikosa H.M., Mopoikos A.IO.

01 mioas 10.00-13.00, 14.00-17.00

1. bapowiwmes K.A., Ileuunckas O.B. UcciienoBanue NMpueMHON ONTHYECKON CHCTEMBI
NMHPOMETPA CMEKTPAJILHOT0 OTHOLIEHHSI CO CBETO/IETUTEILHBIMHA IIACTHHAMH.

2. benos C.IO. Processing of two-dimensional velocity fields for reconstructing three-
dimensional flow patterns.

3. Llapuxosa M.O. Busdyaiu3anusi pocTa TPeUIMHbI sl 3a4aYd HCHBITAHUS
MeTaJJINYeCKHX 00pa310B HA MPOYHOCTD.

4. bBepesosckas H.B., Bnusniox B.B., Cenusanos A.A., Iapwun B.A., Casunos H.C.,
Cemenosa O.U., Tapacos A.E. Prediction of life time of high-power IR laser diode
by resolution of its spectrum to single-mode components.

5. Bnusuwox B.B., [lapwun B.A., Casunoe H.C., [loneoe A.B., Tapacoé A.E. Features of
measurements the IR radiation power of a laser diode used in active optoelectronic
systems for studying flows.






10.

11.

12.

13.

14.

15.

16.

Bun T., Unvun /JI.B., Cropnaxosea H.M. Comparison of experimental and theoretical
results of airflow around two rough surfaces at different speeds.

Kenebosckuii A.A., Cymun A.A., [Imumpuyenxoe H.B. [Ipumenenne aaropurma Xadga
AJIs1 COPTHPOBKH NMOJIMANCIIEPCHBIX MUKPOYACTHII.

Kyvumenxo A.B., Yemanosa U111, Ckopuaxosa HM., Kyumenxo B.B. UccnenoBanmne
HHTEep(EPEeHIHOHHO KApTHHBI cepuyecKoii YacTHUbI NPH  Pa3TMUHBIX
napaMerpax yCTaHOBKH.

Jlugepxo E.A., Hnwaxoe C.J. BecKOHTaKTHOe ompejejeHUe XapaKTepPHCTHK
TBepAoH U :KUAKOIi ¢a3bl B MHOro(a3HbIX NOTOKAX.

Hapwun B.A., Brusniok B.B., [oncos A.B. Polarization stability of the single-mode
laser diodes radiation applied in radiation scattering study complexes.

Hunuykoe B.B., Ilmamxo E.B., boecaues A.Jl., Ilopoiikogé A.JO. Ourumuszaunus
KAJIMOPOBOYHBIX MapaMeTPOB CTepeocHucTeMbl sl  (POTOrpaMMeTPHYECKHX
H3MepeHHii B HATYPHBIX IKCIIEPUMEHTAX.

Canponos M.B., Cxopusikoea HM., Kyumenxo A.B., Yemanosa L1 UccnenoBanune
CTPYKTYPbI CTPYHHBIX KHIKOCTHBIX TOTOKOB METOJOM MYJIbTHIBETHOI
aAHEMOMETPHH 110 H300PAKEHUI0 YACTHII.

Tpvgpanos H.H., Yypuxos /.B., Kpasuenxko O.B. Application of spectral analysis
methods for data pre-processing of anomaly detection problem of vibration
diagnostics in non-destructive testing (IlpumeHeHHEe MeTOI0B CHEKTPaJbLHOI0
aHaJu3a ISl NpeaodpadoTKM JaHHBIX B 3aJa4ax JeTeKTHPOBAHUS AHOMAJIHIi
CHTHAJIOB BHOPOAMATHOCTHKH NPH Hepa3pylIaoiieM KOHTPOJIe)

Yemanosa UL, Cropuaxosa H.M., benos C.FO., Canponos M.B., Kyumenxo A.B.,
Kyumenxo B.B. Development of the optical electronic setup for carrying out
measurements by multicolor Particle Image Velocimetry (Pa3padorka ontuko-
3JIEKTPOHHOT0 KOMILIEKCA /IJIsl IPOBeIeH s H3MepeHHil MeTo10M MY JIbTHLBETHO#
aHeMOMEeTPHH 0 H300PaKEeHHI0 YACTHII).

Yemanosa LI, Cropusxosa H.M., Canponos M.B. Pa3paboTka onTH4ecKoro
MeTOAa AMATHOCTHKM KOJUIOMAHBIX PAcTBOPOB HAa OCHOBE YNPYroro paccestHUs
cBeTa.

HImamko E.B., INunyyxoe B.B., boeaues A.J[., Ilopoiixos A.FO. Crosscorrelation image
processing for surface shape reconstruction using fiducial markers
(KpocckoppeasinmonHasi 00padoTka M300pakeHuil 11 BOCCTAHOBJIEHHS (POPMBbI
MOBEPXHOCTH ¢ MPHMeHeHHeM KOJ0BBIX MapKepOB).
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Schedule of Conferences ICCT-2021 and ARMIMP-2021

04.10.2021
Monday

Time

Speakers

Presentation

10.00
11.00

Prof.

I.  Kvyatkovskaya, Vice
Rector of Astrakhan State
Technical University

A.m. D. Novikov, Director
of Institute of Control
Science of RAS

Am. A. Dvorkovich,
Chairman of Department of
Multimedia Technologies
and Telecommunications,
Moscow Institute  of
Physics and Technology

Prof. M. Bulatov, Director
of Scientific and
Technological Centre of
Unique Instrumentation of
RAS

0. Polumordvinov,
Minister of Construction of
Astrakhan Region

S. Shipulin, Deputy Chief
of All-Russian Research
Institute of Fisheries and
Oceanography of
Astrakhan Region

Conference Opening

11.00
11.40

Alexander Dvorkovich
Russia

Topical issues of
development and
standardization of the
broadcasting service within
the framework of the






International
Telecommunication Union

11.40 Coffee-break
12.00
12.00 Michele Pagano On the proper choice of
12.40 Italy datasets and traffic
features for real-time
anomaly detection
12.40 Elena Stoykova Normalization in dynamic
13.10 Bulgaria speckle analysis for non-
destructive monitoring of
speed of processes
13.10 Pavel Belov Metasurfaces for
13.50 Russia improvement of MRI
15.00-19.00 Sessions
19.00. Welcome party
05.10.2021
Tuesday
10.00 Sergei Bozhevolnyi Plasmon-empowered
10.40 Denmark nanophotonics
10.40 Sergei Maksimenko [eneparus u
11.20 Belarus pacmpocTpaHeHve
SJICKTPOMATHHUTHBIX BOJIH B
YTIICPOIHBIX
HaHOCTPYKTypax
11.20 Coffee-break
11.40
11.40 Rakesh Kumar Performance analysis of a
12.20 India cloud computing system
using queuing model with
correlated Reneging
12.20 Maria Kafesaki Computer
13.00 Greece controllable metasurfaces for

multiple reconfigurable
functionalities

14.00-16.45 Sections

16.45. Excursion to the Astrakhan Kremlin




https://uconfy.com/chair/papers/902/

https://uconfy.com/chair/papers/902/

https://uconfy.com/chair/papers/902/

https://uconfy.com/chair/papers/902/



06.10.2021

Wednesday
10 10.00 Alexei. Sukhorukov Quantum optics with
10.40 Australia nanostructured metasurfaces
11 10.40 Alexander Zagoskin Passive quantum location
11.20 United Kingdom and quantum metamaterial
antennas
12 11.20 Oleg Tretiakov Beyond Skyrmions:
12.00 Australia Alternative Topological Spin
Textures in In-plane
Magnets
13 12.00 Coffee-break
12.30

12.30 Excursion to Saray-Batu

14.00-18.00 Sections

07.10.2021
Thursday

09.00-12.00 Sessions

12.00-12.30 Conference Closing

13.00. Barbecue party






Session 1. Scientific Instrumentation in Telecommunication and
Control Systems (ICCT, ARMIMP)

Subsession 1.1. Physical Devices and Techniques (15.00-17.00, Monday

4.10.2021)
Chairmans Prof. K. Vytovtov, Dr. I. Khasanov
1 15.00 A. V. Balabanov, Development and Research
15.15 | A. M. Kasimov, A. |. Popov of Base Elements of
V. A. Trapeznikov Institute Microfluidics
of Control Sciences of RAS for Microelectronics
Applications
2 15.15 | Cong Yuhao, Zhang Yong, Linear Time-Delay Circuit
15.30 HuGuang-Da and Stabilizing Controller
Shanghai Customs College
Shanghai University
3 | 1530 AA. Khitrovo Prospects for the Application
1545 | V. A. Trapeznikov Institute of Oscillatory Energy
of Control Sciences of RAS Converters
of Mechanical Energy to
Electrical Energy
4 15.45 A.l. Andreeyv, Application of non-
16.00 A.P. Perekrestov stationary gyroscopes
Astrakhan State Technical in measuring technology
University
5 16.00 Cong Yuhao, Ji Qingjiao, Parameter identification
16.15 Hu Guangda of permanent magnet
Shanghai Customs College, synchronous AC motor
Shanghai University based on spectral method
6 16.15 K.K.Tanvinos, MopenupoBaHue CUHTE3a
16.30 A /1. Akko308, rosiorpaguIecKux GUIbTPOB
K. A.Abaxuposa JUTSL OIITUYECKOH 00paboTKU
Wucruryt Qusukn uHpopMarmm
HamumonansHolM akagemMun
HayK KsIproizckoit
PecrryGmukwy,
Keiprezckuit
rOCY/apCTBEHHBII
TEXHUYECKUH YHHUBCPCUTCET,
7 16.30 I. Sh. Khasanov, Experimental Demonstration
16.45 V. V. Gerasimov of Ghost Imaging
Scientific and Technological | with Speckle Light in Long-
Centre of Unique wavelength Infrared Range
Instrumentation of RAS,






Budker Institute of Nuclear
Physics SB RAS
8 16.45 T. V. Blagova, Contribution of wave
17.00 l. Sh. Khasanov

aberrations represented by
Scientific and Technological Zernike polynomials
Centre of Unique to the cross-correlation
Instrumentation of the RAS, | function between distorted
Bauman Moscow State and actual
Technical University,

speckle patterns
Subsession 1.2. Hyperspectral and acousto-optic methods, devices and

systems (14.00-16.45, Tuesday 05.10.2021)

Chairmans Dr. A. Machihin, Dr. P. Nikitin
1 14.00 C.A. Tumoe, Buzyanuzarst
14.15 A.C. Mauuxun, aKyCTHYECKOTO TTOJIS B
B.3. Hoosrcap aKyCTOONITHYECKUX
HayuHo-TexHOMOrMUeCKuii | ycTpoilcTBax
LEHTP
YHUKaJIBHOTO
npubopocTpoenusi PAH
2 14.15 | B.U. bamuwes, A.b. Ko3nos, DKcneprMeHTabHBIE
14.30 M.O. Hlapuxkosa, WCCIIEZIOBAHMS OTITUIECKIX
A.C. Mauuxun, XapaKTEPUCTUK
C.B. bopumkxao, aKyCTOONTUYECKOTO
B.A. Jlomonos, ¢ubTpa, paboTAOIIETO B
H.A. Mouceesa

BUIMMOM U OJIMDKHEM
Hay4Ho-TeXHOIOrMueCcKui unappakpacHom (0.45-1.7
LIEHTP MKM) TMara3oHax
VHHUKAJILHOTO
npubopoctpoenust PAH,
MockoBckuit
roCyJapCTBEHHBIN
TEXHHUYECKUI YHUBEPCUTET
nmern H.D. baymana,
AO «Hayuno-
HCCIIEI0BATENBCKUN
nHCTUTYT «Ilomrocy uMenu
M.®. Crenpmaxay,
HarmmonanbHbI
HCCIIEJ0BATENBCKUM
yauBepcuret "MOUN",
MockoBckuii (pU3MKO-
TEXHUYECKUH MHCTUTYT,






®enepanbHbIil HAYYHO-
HCCJIEIOBATENBCKUAN LIEHTP
«Kpucramnorpadus u
(dotonunkay PAH

14.30 A. C. Bensesa, AHain3 BIHSHUS
14.45 I. 3. Pomanosa XpOMaTHIECKUX abepparmii
Hay4no- Ha paboTy CUCTEMBI
Uccnenoarenbckuit TepecTpauBacMoro
VYuusepcurer U” TMO WCTOYHMKA Ha 0aze
aKyCTOOIITUIECKOTO
dbwieTpa
14.45 M.I'. Munvkos,
15.00 MockoBckuit HUccnenoBanne
rOoCy/IapCTBEHHBIN aKyCTUYECKUX U
YHHUBEPCUTET AKyCTOONTUYECKIX CBOWCTB
nmenn M.B. JlomoHocoBa B JIBYOCHBIX KPUCTAJLJIAX
15.00 B.U. Banakwui, Wide-angle acousto-optic
15.15 M.H. Kynpeiiuux, devices based on isotropic
B.3. Hoscap light scattering in biaxial
MOCKOBCKHiA crystals
rOCyJapCTBEHHBIN [IupokoyronpHbIe
YHHUBEPCUTET aKyCTOONITHIECKHUE
nmenu M.B. JlomonocoBa, neIeKTopbl Ha OCHOBE
Hay4no-texHonorndeckuit W30TPOITHOTO PACCESTHUS
HECHTP CBC€Ta B IBYOCHBIX
YHUKAIIBHOTO KpHCTaIIax
npubopocTpoenust PAH
15.15 JI. A. Bonvbacosa, AKYCTOONTHYECKHUt
15.30 A.b. Kosnoe, JeaekTop 11 KOPPEKIUH
A.C. Mauuxun HaKJIOHOB BOJTHOBOT'O
WucrutyT onmrkn (poHTa J1a3epHOTrO
armocdepsl M. B.E. 3yeBa | m3imyueHus B TypOyleHTHON
CO PAH, atMocepe
HayuHo-TexHonornueckuit
LEHTP YHUKAIEHOTO
npubopocTpoerus PAH
15.30 P. A. Nikitin, Dependence of the energy
15.45 A. K. Nikitin efficiency of the acousto-
Scientific and Technological | optic modulator of terahertz
Centre of Unique radiation on the width of the
Instrumentation of RAS ultrasound transducer
15.45 B.3. Hoscap, CriekTpanbHoe
16.00 JIL.IO. Benukogéckuil. pacro3HaBaHue 0OBEKTOB C






A.B. Kapanoun
Hayuno-texnonornueckuit

IIOMOIIBIO MHOI'OOKOHHBIX
AKyCTOOIITUYCCKUX

LICHTP (WIBTPOB: PE3yJILTATHI
YHHUKAIEHOTO MOJIETIFHBIX AKCTIEPUMEHTOB
npudopocTpoeruss PAH
9 16.00 M.O. Illapuxosa Hyperspectral imaging of
16.15 | Hay4yHO-TeXHOJIOTHYECCKUI human skin pathologies:
HEHTP tasks to be solved and
YHUKAJIBHOTO equipment used
npubdopoctpoenns PAH
10 | 16.15 A.C. Becenoe, Meto/pl CIeKTPaIbHON
16.30 A.E. I'agnuna, BU3yaJIH3alliH B
O.B. Ilonvuuxosa 0(TaTEPMOIIOT TYECKOM
Hay4Ho-TeXHOIOrMueCKun JUArHOCTHUKE HA OCHOBE
LIEHTP aKyCTOONTHYIECKUX
YHUKAQJILHOTO MIEPECTPANBAEMBIX
npudopocTpoenns PAH (buIsTpOB
11 | 16.30 Y. V. Pichugina, 2D scanning system of the
16.45 | S.V.Garnov, Y. N. Bulkin acousto-optical deflector
The Russian Federal Nuclear with high diffraction
Center — All-Russian efficiency
Scientific Research Institute
of Experimental Physics
(RFNC-VNIIEF)
Prokhorov General Physics
Institute of RAS
Subsession 1.3. Optical instruments and methods (17.30-19.00,
Monday)
Chairmans Prof. V. Pozhar, Prof. 1. Sysoev
1 17.30 M.B. Anamnues, MHoro(yHKIIMOHATIBHBIS
17.45 A.U. Jlawenko, JIa3epHBIE CUCTEMBI Ha
E.M. Bonoouna ANMI:Nd*,
Hayuno-texHonoruueckuii
LIEHTP YHUKAIBHOIO
npudopocTpoeuuss PAH
2 17.45 A.U. Jlawmenko, JlazepHbIe cucTeMbl Ha
18.00 10.A. I'onvoun, AWT:Nd*" s mopckoro
b.A. I'ypees, YO-mgapa.

EM. Bonoouna
HayuHo-TexHonornueckuit
LICHTP
YHUKAIILHOTO
nprbopoctpoerus PAH,






HucTutyT OKeaHOIOTHN UM.
[LIL. HIupmosa PAH

18.00 O.M. Boxnuk, Oco0eHHOCTH (PU3UUSCKHUX
18.15 II.B. Koponenko IIPOLICCCOB B
MockoBckuit AHAJMTUYECKOM PE30HATOPE
TOCY/IapCTBEHHBII JIOTHOTO JIa3€PHOTO
yHHUBEpcUTET uMeHHu M.B. CIIEKTPOMETPA
JlomonocoBa
18.15 K. V. Pozhar, Diffuse reflectance
18.30 M. O. Mikhailov, photometric system
E. A. Polyakova, for noninvasive blood
E. L. Litinskaia glucose control
MOCKOBCKUII TEXHUUECKUIA.
yauBepcurer MUDT
18.30 A.E.Krashov, Methodology foridentifying
18.45 | D.Yu. Ryzhkova, V.A.Vagin | gaseous constituents of the
HayuHo-TexHonmornyeckui atmosphere Metouka
LOCHTP I/I,Z[CHTI/I(bI/IKa]_[I/II/I T'a30BbIX
YHHUKAITEHOTO COCTaBIISIIOIIAX aTMOC(EPHI
npubopocTpoerus: PAH
18.45 B.A. Bazun, OcobeHHOCTH N3MEpEeHNI
19.00 JLIO. Pviyckosa meronoM UK-Dypbe-
Hay4Ho-TeXHOIOrMueCKun CIIEKTPOCKOIINU
LIEHTP
YHUKAJIEHOTO
npudopocTpoeHuss PAH
Subsession 1.3. Optical instruments and methods (9.00-10.30,
Thursday)
Chairmans Dr. A. Machihin, Dr. P. Nikitin
09.00 P. V. Korolenko, Optimization of operating
09.15 O. M. Vokhnik modes of the weak
Faculty of Physics M. V. absorption spectrometer
Lomonosov Moscow State OnTuMu3anus pe;KuMOB
University, P. N. Lebedev paboThI CLIEKTpOMETpa
Physical Institute of RAS ¢11a00r0 NOTJIOLICHHS
09.15 A. I'. Bnacoea Pacuer mapamerpoB Momyist
09.30 | Hay4HO-TexHONOTUYECKUIA Jutst pOBOIA
LIEHTP rosorpau4ecKoi
YHUKAJIIBHOT'O MUKPOCKOITMH Ha OCHOBE
npubopocTpoenus PAH uHTEphepoMeTpa 00IIETO

IyTH






3 09.30 B.A. Bacun, OCo0EHHOCTH 3JICKTPOHHOM
09.45 A.U. Xopoxopun, CHCTEMBI
HU.A. Cmynun JUIS U3MEPEHUS
HayuHo-TexHOMOrHYeCcKuii HAMITYJIbCHBIX IIPOLIECCOB
LEHTP
YHUKaJIBHOTO
npudopocTpoenus: PAH
4 09.45 O.A. Kananvixun, Development of a selective
10.00 H.A. /lesun, assembly card of the
10.10. Kauypun «Koadut» lens
MockoBckuit
rOCyJapCTBEHHBIN
TEeXHUYECKUH YHUBEPCUTET
nmMenu H.O. baymana
5 10.00 A.C. @eoopunoe, Objective Lens Aberration
10.15 O.A. Kananvixun, Analysis with ZEMAX ZPL
A.C. Kpwokos, Macro
10.10. Kauypun
MockoBckuit
rOCyJapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET
nvernn H.O. baymana
6 10.15 N. I. Petrov Influence of plasmonic
10.30 | Hay4HO-TeXHOJIOTHYEeCKHit effects on the spectral
LEHTP characteristics of the
YHHKATBHOTO frustrated total internal
npudopocTpoeHus PAH reflection filter with
nanoparticle inclusions

Session 2. Biomedicine information systems and biomedical Informatics
(14.00-16.30, Tuesday, 05.10.2021) (ICCT, ARMIMP)

Chairmans Prof. A. Burlakov,

Prof. E. Stoikova

1 14.00 U.B. Coicoes, OJIeKTPOHHBIN
14.15 /1. Bonvwaros, HeWponomo0HbIi reHepaTop
M.A. Muwenko, C BO30YIUMBIM U
B.B. Mampocoe ABTOKOJIE0ATETHHBIM
Hwxeroponckuit pexumMoM
rOCY/apCTBEHHBII
YHUBEPCHUTET
nM. H .M. JIoGaueBckoro,
2 14.15 H.M. Ezopos, ATmmapaTHast peau3arys
14.30 JIJI. Kynemunckuii, CEeTH HEHPOIOA00HBIX
B.U. Ilonomapenxo, OCLWJUIATOPOB
HU.B. Coicoes,






M.B. Cvicoesa,
CaparoBckoro ¢uiamana
HHcTutyTa paguoTeXHUKH
Y DJIEKTPOHUKH UM.
B.A. Korenpaukoa PAH,
CaparoBckoro
TOCY/IapCTBEHHOT'O
TEXHHIYECKOTO
YHUBEPCHUTETA UMCHU
I"arapuna FO.A.,
CaparoBckoro
HAIMOHATLHOTO
HCCIIETIOBATEECKOTO
rOCY/IapCTBEHHOTO
YHHUBEPCUTETA IMEHH
H.I'. YepHbI11€BCKOro

14.30
14.45

C. H. Menvuuxosa,
H. M. Ezopos,
B. U. Ilonomapenxo,
H. B. Cbicoes,

M. B. Cuvicoesa
CaparoBckuit
rOCyJapCTBEHHBIN
TEXHHUYECKUI YHUBEPCUTET
nmenu ['arapuna FO.A.,
CaparoBckuii hunman
WHcrutyTa paguoTeXHUKH
Y 9JICKTPOHUKH UM. B.A.
Kotenpraukosa PAH,
CaparoBckuit
HalMOHAIBLHBIN
HCCIIEIOBATEIbCKU I
TOCY/IapCTBEHHBII
YHUBEPCUTET
nmenn H.I'.
UepHBIIIEBCKOTO

MonenupoBaHue SMUIEIICUN
PaAMOTEXHUYECKUMU
CXeMaMH, UMUTHPYIOIIIMMHU
TaJaMO-KOPTUKAIBHBIE CETH
C HEOIMHAKOBLIM
KOJIMYECTBOM 3JIEMECHTOB

14.45
15.00

S. Z. Zhovnir,
M. S. Savelyev,
A.V. Kuksin,

A. Yu. Gerasimenko
National Research
University of Electronic
Technology,

Improvement of the
electrically conductive
properties of a material
based on multi-walled
carbon nanotubes and

tricalcium phosphate
using laser pulsed radiation






I. M. Sechenov First
Moscow State Medical
University

15.00 JLA. 3bikosa, Hccnenosanue cepaeuHo-
15.15 A.B. bypnakos, cocymucToi cuctembr Danio
C.A. Tumos, rerio
A.H. bocauenkos B MOCTIMOPHOHAITBHBIN
HayuHo-TexHOMOrHYeCKUi MEePHUOJ] Pa3BUTHS
LCHTP C IIOMOIIIBIO
YHHUKAJILHOT'O YIBTPa3ByKOBOI'O CKaHepa
npudopoctpoenust PAH
15.15 N. M. Zhilo, Glucose level control system
15.30 E. L. Litinskaia, for peritoneal dialysis
N. A. Bazaev
National Research
University of Electronic
Technology
15.30 E.L. Litinskaia, Automation problems in a
15.45 K.V. Pozhar, closed-loop blood glucose
N.M. Zhilo control system
National Research
University of Electronic
Technology
15.45 A.N. Romanova, Computational fluid
16.00 D. V. Telyshev dynamics simulation of
National Research hemolysis at different levels
University of Electronic of circulatory support in the
Technology, Zelenograd, left ventricular assist device
Moscow, Russia, Sputnik
I.M. Sechenov First
Moscow State Medical
University
16.00 A.C. Mauuxun, [Tpumenenne MeToOB
16.15 M.B. Bonkos, BUJICOKATTMJUISIPOCKOITHH JIJIS

HU.B. /lanunviuesa
Hayuno-TexHonornyeckuii
LEHTP YHUKAJIBHOTO
rprdopoctpoenus PAH,
Yuausepcurer UTMO,
OI'BY "THL UnctutyT
nmmyHosnorun” @MBA
Poccun

BU3yaJIM3alluy U aHAIIu3a
MUKPOLMPKYJISILH
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16.15
16.30

D. 1. Ryabkin,
V. V. Molodykh,

A. Yu. Gerasimenko
National Research
University of Electronic
Technology,

I.M. Sechenov First
Moscow State Medical
University

Method for dynamic
measurement of thermal
diffusivity
during laser soldering of
biological tissues

Session 2. Biomedicine information systems and biomedical Informatics
(9.00-11.00, Thursday, 07.10.2021) (ICCT, ARMIMP)
Chairmans Prof. A. Burlakov, Prof. E. Stoikova

1 9.00 V.E. Antsiperov, Advanced method for
9.15 M.V. Danilychev, measuring the mean pulse
G.K. Mansurov, wave velocity
D.V. Churikov, to assess the artery wall
E.R. Pavlyukova elasticity
WHCTUTYT painoTEXHUKU
U DJICKTPOHHKU
M. B.A. KotenbHrkoBa
PAH
2 9.15 A.A. Galiastov, Analysis and Regulation of
9.30 D.V. Telyshev the Cardiovascular System
National Research of Univentricular Heart with
University of Electronic Different Configurations
Technology (MIET), of the Total Cavopulmonary
Sechenov First Moscow Connection
State Medical University,
3 9.30 E. Rubtsova, D. Telyshev | Lumped parameter model of
9.45 Institute of Biomedical the cardiovascular system
Systems, National with baroreflex
Research University of
Electronic Technology,
Institute for Bionic
Technologies and
Engineering, Sechenov
University
4 9.45 E.II. Anbmosa, Uccnenopanue
10.00 ILIO. Illapanos, OHOJIOrMYECKH aKTHBHBIX
A.C. Becenos, 00BEKTOB C TOMOIIBIO
H.®. Hluwxos ra30BOii SNIeKTpoHOrpaduu:
Mockosckuii . IIPUMEpPEL, OTPAHUYECHUSA U
roCyIapCTBEHHBIN BO3MOKHOCTH METOJIA.






YHHUBEPCUTET FIM.
JlomoHocoBa

10.00 A. A. I'puwyenxo, CTaTHCTUYECKHI aHATTN3
10.15 M. B. Cuicoesa, PE3YIBTATOB TUATHOCTHKH
HU. B. Cbicoes CBA3aHHOCTH Ha IIPUMEPE
CaparoBckuid (prTrai aHcaMOJIeH OCIIMIIISTOPOB —
NucturyTa paguoTeXHUKU Mozenel abcaHCHOM
U 3JIEKTPOHUKH M. B. A. SIUJIETICUN
Korenbankosa PAH
CaparoBckuit
HaIIMOHAIBLHBIA
HCCIIEIOBATEIbCKUI
rOCyJapCTBEHHBIN
YHUBEPCUTET
mM. H. I'. YepHbiieBckoro
CaparoBckuit
rOCyJapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET
M. FO.A TI'arapuna
10.15 E. M. Filippova, Using atomic force
10.30 U. V. Nesvizhski , microscopy
S. A. Titov, to work with the cell surface
A. I. Glukhov of Candida albicans
Sechenov University
(MSMU),
Scientific and
Technological Centre of
Unique Instrumentation of
the RAS
10.30 1O. A. Xpucmodpoposa, CrieKTpajibHbIN aHATU3
10.45 I0. IO. Buouneesa HaJKOCTHHIIBI JIOHHOH KOCTH
Camapckuit MeToa0M PamaHOBCKOTO
HAIMOHAITBHBIH paccesHusI
HCCIIE/IOBATEIbCKU I
YHUBEPCUTET
10.45 B.E. Anyunepos, A method for presenting
11.00 B.A. Kepuinep biomedical images

UHcTuTyT panuoTeXHuKu
U DJICKTPOHUKH
nM. B.A. KorenpHrkoBa
Poccuiickoit akagemun
HayK

based on a model of
receptive fields of human
visual perception






9 11.00
11.15

M.B. Bonkoe,
H.b. Mapzapsanu,
A.B. Ilomémkun,

JLU. Manuyun
Hayuno-
Uccnenoarenbckuit
Yuusepcurer U TMO

[TpumeHeHue cucTeMbl
BUICOKANMIUIPOCKOIINY C
KOT€pPEHTHBIM U
HEKOT€PEHTHBIM
HUCTOYHHUKAMU OCBEILICHHS
JUTSL ICCIIeTOBAHMS
rapaMeTpoB
MHKPOLUPKYJIISIIAN

Session 3. Hardware and software for information and communication

systems

(ICCT-2021) (15.00-18.45 Monday, 4.10.2021)
Chairmans Prof. M. Pagano, Dr. N. Fortunova

1 15.00 /. B. Kymy3oe, CoBpeMeHHbIE TeHICHIINT
15.15 A. B. Ocoeckui, TEXHOJIOT'MH MAILIMHHOIO
H. C. Manvyesa, 00y4eHUsI IPH aHaJIHN3e
A. B. Kymy3oe. MOOWIIBHOTO Tpaduka
ActpaxaHckuil
rOCyJapCTBEHHBIN
TEXHUYECKUN
YHUBEPCUTET,
AHO JI10 YueOHo-
TPEHAXKEPHBII LEHTP IO
o0ecredeHnIo
0e301MacHOCTH Ha
TpaHCIIOpTE
2 15.15 Peshang Hasan Karim, The effect of queue size on
15.30 KarzanJaza Ghafoor the throughput of the loaded
and S.P. Suschenko transport channel for group
National Research Tomsk failure mode
State University,
University of Halabja
3 15.30 I1. B. Bviukos, Pa3memenne
15.45 B. H. Kynunuenko ropusoHTaIbHEIX CKC 1
I'omenbckuit UHDPACTPYKTYPHI
rocyJapCTBEHHBIN 0ecrpoBOTHOTO JOCTYTIA B
YHUBEPCUTET UMCHU TUICHYMHBIX ITOJIOCTAX
®panimcka CKOpuHbBI
4 15.45 A. Mukhtarov, The calibration method of a
16.00 A. Sokolov, A Larionov. | tandem queueing model with
WnctutyT npobnem PH service time using NS-3
yrpasieHus M. B.A. simulation of a multihop
Tpamesznnkoa PAH wireless network






5 16.00 O. N. Pishchin, Mobile grouping of mobile
16.15 K. V. Perova, base stations for operational
I. O. Chulkov, radio communication tasks
D. S. Puzamkov in hard-to-reach areas
Astrakhan State Technical
University
6 16.15 A.M. Sokolov, About an architecture and
16.30 A.A. Larionov. performance of calculations
WucturyT npodiiem of a distributed system for
yrpasieHust M. B.A. parallel execution of
TpanesnukoBa PAH numerical experiments on
large data sets
7 16.30 A.A. bopoeckas, HUccnenoBanne
16.45 A. 1O. I'pebewikos K3ILIMPOBaHMsI KOHTCHTA B
[oBomxcKmit MH(OPMAITMOHHO-
FOCyI[apCTBeHHBIP'I OPUCHTHUPOBAHHLIX CETAX
YHUBEPCUTET ICN na 6aze 5G
TEJIEKOMMYHMKALIUI U
UHPOPMATHKH,
IToBomKCKUM
rOCyJapCTBEHHBIN
YHUBEPCUTET
TEJIEKOMMYHMKALIUI U
HH(POPMATHKH
8 16.45 A.FO. I'pebewxos, Pa3paboTka KoMIUIeKCa
17.00 M. /lapaes CEHCOPHOTO y371a B CepBepa-
IToBomKCKUM [ITK032 HA OCHOBE
roCyJapCTBEHHBIN texHonorud LoRaWAN
YHUBEPCUTET
TEJIEKOMMYHMKALIUHI U
UHQOPMATHKU
AX1oHepHOE 00IIIECTBO
«MHubocucTemsr [Hxer»
9 17.00 NL.A. Filimonova, Experimental Study of Data
17.15 A.G. Kolpakov Streams in the Local
Siberian State University Networks
of Telecommunications
and Informatics
10 17.15 A.V. Balzamov, Development of a
17.30 D. S. Fomin, methodology for migration
A.V. Savkina, of monolithic systems to
V. V. Nikulin micro-service architecture

using cloud technologies






Mordovia State University.
N.P. Ogareva
11 17.30 S. D. Shibaikin, Analysis of the application
17.45 V.V. Nikulin, of machine learning method
A.N. Vishnyakov for automated classification
Mordovia State University and routing in the ITIL
N.P. Ogareva library
12 17.45 10.0. /Ipyscunun, Hcnionp3oBanrem
18.00 B.B. Cokonos OECIPOBOJTHOI CETH B
Wucrutyt mpobaem HUHTETpaJIbHOM CUCTEME
ynpasieHus um. B.A. ynpasienust AHITA
Tpamesankosa PAH
13 18.00 B.C. Ioonasos, HebGnokupyembie
18.15 E.A. Bapa6anoea, OTKa30yCTONYMBBIC
K.A. Boimosmoe IyalbHbIe (POTOHHBIC
Wucrutyt npodaem KOMMYTAaTOPbI IIUPOKOI
ynpasieHus uM. B.A. MacITabupyeMOoCTH
TpamesnukoBa PAH
14 18.15 V.M. Vishnevsky, Mathematical model for
18.30 K. A. Vytovtov, reliability indicators
E. A. Barabanova, calculation of tethered UAV
V.E. Buzdin hybrid navigation system
V. A. Trapeznikov Institute
of Control Sciences of
RAS
15 18.30 E. A. Barabanova, Analytical method for
18.45 K. A. Vytovtov, calculating the reliability of
V.M. Vishnevsky all-optical switches
V. A. Trapeznikov Institute
of Control Sciences of
RAS

Session 3. Hardware and software for information and communication

systems (ICCT-2021)
(14.00-16.15, Tuesday, 05.10.2021)
Chairmans Prof. M. Pagano, Dr. N. Fortunova
1 14.00 A.b. Ocunoes [NoBeimenue ki 60PTOBOrO
14.15 Wucturyt npobiem HACTOYHUKA [TUTaHUS
ynpasieHus um. B.A. MIPUBSA3HON
Tpanesnukosa PAH

TeHeKOMMyHHKaL[PIOHHOfI

w1aTHOpPMbI






14.15 K.A. Anuxun, Pazpabotka 60pTOoBOTO
14.30 B.I1. Mopos3os, WCTOYHHKA MUTAHUS JJIS
10.B. llenukun BBICOTHOH ITPUBSA3HOMN
Wuctutyt mpobaem 1aThOPMBI — HOCUTEIIS
ympasieHus uMm B.A.
TpamesankoBa PAH
14.30 V.M. Vishnevsky, Calculation of the power
14.45 A.M. Shirvanyan required to operate a tethered
UncrutyT npobnem unmanned airborne platform
yrpasieHus uM B.A. in gust conditions
TpanesnukoBa PAH
14.45 A. H. Hganoe, MeTomp! TpUMEHEHHS
15.00 H. A. Jlazymuna BHYTPEHHUX OECTIPOBOIHBIX
UncturyT npobiem ceTeil B cuctemax
ynpasieHus uM. B.A. YIOPaBJICHUS TOIBH>KHBIMU
Tpanesnnkoa PAH o0beKTaMu
15.00 A. A. Timoshenko, Algorithm for dynamic
15.15 A. V. Zueyv, formation of a single raster
E. S. Mursalimov photo map of the seabed
Institute of Marine during the movement of an
Technology Problems FEB autonomous underwater
RAS vehicle
Far Eastern Federal
University
15.15 A.G. Cherevko, Modeling graphene-based
15.30 Y.V. Morgachev reflectarray to achieve 5G
Siberian state university of millimeter-wave beam
telecommunications and steering
information science
15.30 Yu.B. Nechaev, Research and Modeling of
15.45 I.W. Peshkov, Digital Antenna Arrays with
N.A. Fortunova, Directional Elements on
I. N. Zaitseva Azimuth-Elevation in VHF
Bunin Yelets State Terrain and Vegetation
University Multipath Propagation
Situations
15.45 M. F. Karavay, Design of local
16.00 A. M. Mikhailov heterogeneous system

V. A. Trapeznikov Institute
of Control Sciences of
RAS

control networks of a new
generation with the
preservation of the
optimality of the main






topological functionals of the

TEXHUYECCKUI YHUBEPCUTET

network
16.00 A. B. @ununnoes, OCOoOEHHOCTH Pa3BUTHS
16.15 H.C. Manvuesa cucrem DWDM.
AcTtpaxaHckuit
rOCyJapCTBEHHBIN

Session 4. Reliability, diagnostics and non-destructive testing (ICCT,

ARMIMP)

Subsession 4.1. Reliability and diagnostics (14.30-16.15, Tuesday

5.10.2021)

Chairmans Dr. S. Titov, Dr. M. Volkov

14.30 K. B. Uepxacos, [pumenenne mMetoa
14.45 C. A. Mewkos, KOHCTPYKTOPCKO-
M. O. Makees, TEXHOJIOTHIECCKOMN
B. JI. Hlawypun, ONTUMM3ALMH IS
b. B. Xnonos HOBBIIIEHUS HAIE)KHOCTU
MockoBckuit CyOrapMOHHYECKOrO
TOCY/IapCTBEHHBII CMECHUTEIIS
TEXHUYECKUI YHUBEPCUTET CBY-paanocurHasioB Ha
UMEHU 0ase pe30HaHCHO-
H.D. baymana TYHHEJILHOTO JIMOJa
14.45 D.E. Matafonov A Survey on Methods of
15.00 FSUE MOKB “Mars” Increasing COTS FPGA
Reliability
in Harsh Environments
15.00 E. A. Abuoosa, JlmarHocTHYecKuii macmopT
15.15 U. A. Mukwun, AIIEKTPOIPUBOTHOTO
. B. Cupomunm, obopynosanust ADC
O.10. Ilyzauesa
Bosnronosckuit
HMH)KEHEPHO-TEXHUUYECKUN
HUHCTUTYT — (puman
HanmonansHoro
HCCIIEN0BATEILCKOTO
SIIEPHOTO YHUBEPCUTETA
«MUDN»
15.15 D. Z. Bayramov, Mathematical modeling of
15.30 L. V. Galimova an energy-saving system
Astrakhan State Technical based on
University






an absorption lithium-
bromide refrigerating
machine and
a combined-cycle gas plant
for the purpose of
diagnostics and control
5 15.30 JLIO. /lykun, KoHrenust MOHUTOpPHHTA
15.45 O.B. baxaes CTPYKTYPHBIX TIEPECTPOCK
«Crneunanu3npoBaHHbIe B YIJICTIOPOAHOM MacCHBe
KOMITBIOTEPHBIC CHCTEMBD) | BIIEpEIN OUYMCTHOTO 32005
oy BO JIHP
" JlonOaccKuit
rOCyJapCTBEHHBIN
TEXHUYECKUI HHCTUTYT"
6 15.45 I A. Kywinep Dynamic strain measurement
16.00 AcCTpaxaHCKHiA of propeller shaft vibrations
rOCyJapCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET
7 16.00 I'. H. Axo6a03e W3MepeHne CIuTOIIHOCTH
16.15 UncturyT npobiem Ta30’KU/IKOCTHOTO TIOTOKA B
YIIPaBICHUS UM. TpyOompoBoIe
B.A.Tpane3aukosa PAH

Subsession 4.2. Non-destructive testing methods (9.00-11.00, Thursday

07.10.2021)

Chairmans Dr. S. Titov, Dr. M. Volkov

1 9.00 A. M. Ilepghunoe, [Tpumenenne
9.15 B. A. Kanowun COBPEMEHHBIX
HMK AO «HIIO KOMITBIOTEPU3UPOBAaHHBIX
OHepromari anmnapaTHO-TIPOrPaMMHBIX
nMeHH akaiemuka B.I1. KOMIUTEKCOB TIPH
Iiymiko» MIPOBEICHUU
Hepa3pyIIaloIIero KOHTPOJIsS
OTBETCTBEHHBIX Y3JI0B U
arperaToB U3ICIUI
A3POKOCMHYECKON OTpaciiu
2 9.15 M.O. Illapukoesa, Application of the digital
9.30 A.FO. Ilopoiixos, image correlation method
A.FO. Mapuenkos for diagnosing the condition
Hayuno-TexHonornaeckuit of railway parts
LICHTP
YHUKAJILHOTO
npubopoctpoernunst PAH




https://uconfy.com/chair/papers/939/

https://uconfy.com/chair/papers/939/



9.30 A.Yu. Kiryanov Diagnostics of solid-state
9.45 Joint Stock Company microwave modules
‘Scientific and Production at the initial stage of
Enterprise ‘Pulsar’ technological tests
9.45 Y. S. Petronyuk, Application of acoustic
10.00 | S. A. Titov, V. M. Levin microscopy i
N.M. Emanuel Institute of | for evaluation of numismatic
Biochemical Physics of material
RAS,
Scientific and
Technological Centre of
Unique Instrumentation of
RAS
10.00 P. N. Shkatov Mathematical modeling of
10.15 Scientific and the eddy current testing
Technological Centre of of delamination cracks in
Unique Instrumentation of multilayer CFRP objects
the RAS
10.15 P. N. Shkatov Measuring the depth of
10.30 Scientific and surface cracks
Technological Centre of using alternating current
Unique Instrumentation of potential drop technique,
RAS with suppression of the
influence of the
electromagnetic properties of
the metal
10.30 Yu. L. Nikolaev, Increase of the Informative
10.45 P. N. Shkatov, Value of Magnetic
A. V. Chernova, Nondestructive Testing
E. F. Akhmetshinaand A. | Using Vibration Induction
A. Samorukov Transducer on the Basis of
Scientific and Spectral Analysis
Technological Centre of
Unique Instrumentation of
RAS
10.45 T. Mikhailova, Double Layer Magneto-
11.00 Yu. Vysokikh, Active Films

A. Shaposhnikov,
V. Berzhansky,
S. Krasnoborodko,
D. Churikov, M. Bulatov

for Magnetophotonics and
Optomagnonics






Scientific and
Technological Centre of
Unique Instrumentation of
RAS

Session 5. Control and automation systems (ICCT-2021) (15.00-19.00,
Monday 04.10.2021)
Chairmans Prof. S. Stepanenko, Prof. Scherbakov

1 15.00 M.B. lllepbaxos Puck-opreHTHpOBaHHOE
15.30 Bonrorpackuit YIIPaBJICHUE COCTOSTHUEM
FOCyZ[apCTBeHHLIﬁ TEXHUYCCKNX CUCTEM-
TEXHUYECKUI YHUBEPCUTET
(npuenauiennvill 0oK1ao)
2 15.30 C. A. Cmenanenxo ®doToHHAas BHIYHCIUTEIbHAS
16.00 | Poccuiickuii henepanbHbIi Mall1Ha.
SIIEPHBINA LIEHTP — OnThueckue J0rm4ecKye
Bcepoccuiickuit HUN 3JIEMEHTBI
AKCIEPUMEHTAILHON
¢br3uKu
(npuenauiennvill 0oK1ao)
3 16.00 D.A. Skorobogatchenko, | Automated system of traffic
16.15 V.V. Borovik, safety assessment
A.l. Frolovichev taking into account road
Volgograd State Technical conditions
University,
State Owned Public
Enterprise of VVolgograd
region «Directorate of
highways»,
Russian University of
Transport
4 16.15 A. A. Oleinikov, A. A. Support for decision making
16.30 Sorokin, 1. A. Beresnev when evaluating elements
Astrakhan State Technical | of data transmission systems
University,
Joint Stock Company
"South Center for
Shipbuilding and Ship
Repair"
5 16.30 1.M. Azhmukhamedov, Visual odometry in local
16.45 P.1. Tamkov, underwater navigation
N.D. Svishchev problems






A.V. Rybakov
Astrakhan State University,

6 16.45 N. M. Amshinov, The main factors of
17.00 . M. Azhmukhamedov , environmental impact
A. M. Likhter during the construction and
Astrakhan State University operation of the gas
production complex
7 17.15 L. I. Filinkov, Building a decision support
17.30 A.M. Likhter, system based on fuzzy logic
A.V. Rybakov, to reduce the total harmful
K. S.Varlamova emissions from a fossil fuel
Astrakhan State University boiler or power plant
8 17.30 A. A. Shabanov, Formalization of
17.45 E. E. Averchenkova Organizational and
JSC BWT BARRIER Technological System
RUS, of Automotive Cluster
Bryansk State Technical Assembly Factories
University
9 17.45 O.M. /lemuoenxo, 3D-MmoznenupoBaHue
18.00 H.A. Axcénoea, 00BEKTOB JIOIOJIHEHHOM
A.HU. Kyuepos peanbHOCTH
TI'omensckuit C IIPUMEHEHUEM AIITOPUTMA
rOCYIapCTBEHHBII morcka yriioB Shi-Tomasi
YHUBCPCUTET UMCHU
®.CkopHHBI
10 18.00 I. I. Konkov, R. A. llyin | Development of software for
18.15 | Astrakhan State Technical computer-aided design
University, of a heat supply system
Laboratory of Non-
Traditional Energy of the
Saratov Scientific Center
of RAS at the Astrakhan
State Technical University
11 18.15 A. A. Timoshenko, Algorithm for dynamic
18.30 A.V.Zuev, formation of a single raster
E. S. Mursalimov photo map of the seabed
Institute of Marine during the movement of an
Technology Problems FEB autonomous underwater
RAS, vehicle
Far Eastern Federal
University
12 18.30 Amanu Caboam CoBepllieHCTBOBaHHE
18.45 ITPOTOKOJIOB






Bonrorpaackuii
rOCyJapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET

Mapmpytrsaiun B VANET
C HCIIOJIb30BaHUEM
AJITOPUTMOB

HNCCKYCTBCHHOI'O MHTCIIJICKTA

13

18.45
19.00

B.H. Tpyouyun
Bonrorpanckuii
rOCyJapCTBEHHBIN

TEXHUICCKUH YHHUBEPCUTET

HNuTtennextyanbsHoe
yIpaBJIEHUE aKTUBAMU B
arpornpOoOMBIIUIEHHOM
KOMILIEKCE

Session 6. Digital ecosystems, production and logistics management
(ICCT-2021) (14.00-17.00, Wednesday 06.10.2021)
Chairmans Prof. N. Bahtadze, Dr. S. Belov

1 14.00 D. V. Kornienko, Features of the
14.15 M. O. Melnikov, implementation of a secure
S. V. Mishina RESTful AP1 Web service
Bunin Yelets State based on the Flask
University microframework for
identifying professional
competencies of students
2 14.15 .M. Kosmacheva, Predicting of cyber attacks
14.30 N.V. Davidyuk, on critical information
S.V. Belov, 1.Yu. Kuchin, infrastructure
I.Yu. Kvyatkovskaya
Astrakhan State Technical
University
3 14.30 A. A. Kopomxkui, MoGuiIbHOE IPUIIOKEHHE,
14.45 A. A. Macnennukos, UMHTHPYIOIIEe
/.A. Axoenesa, KOHTEWHEpHbIE TIEPEBO3KH,
H.B. I'onoexo JUTS IPOBEPKU U OTIIAIKU
JoHckoit IPOTrpaMMHOM TIaTHOPMBI
TOCY/IapCTBEHHBII lloT
TEXHUYECCKU I TPY OKa3aHUH TPAHCIIOPTHO-
YHUBEPCUTET, JIOTUCTUYCCKHUX YCIIyT
IOxHO-poccuiickuit
roCyJapCTBEHHBIN
MOJTUTEXHUYECKUIA
YHHUBEPCUTET
4 14.45 O.B. Kyopseuesa PasButre nudposbix
15.00 AcTpaxaHCKHi TEXHOJIOTHI B 00pa30BaHUU
rOCY/apCTBEHHBII
TEXHUIECKHI YHHUBCPCUTET
5 15.00 HU.A. Boponkog, [udposas koppeKLHs
15.15 A.A. Kanawinuxos MOKa3aHUU






HammonaeHbli
HCCIIENIOBATENBCKUN
yHuBepcurer "MOU",
Wucturyr UTAD

THAPOCTATHYESCKUX
YPOBHEMEPOB
TIPY OTCTYIUICHUH OT
HOPMATHUBHBIX TPEOOBAHMIA
10 U3MEPEHHUIO YPOBHS
KHIKUAX Cpell B
TEXHOJIOTHUECKUX OaKax
Y COCYJIax IMOJI JIABICHUEM
Ha ADC

6 15.15 U.B. Kapnacrok Momudukarms MeTona
15.30 AcTtpaxaHcKuii MOTCHIMAIOB JIJIs IOUCKA
rOCy/IapCTBEHHBIN Iy Ten
TEXHUYCCKUN YHUBEPCUTET Ha B3BEIICHHOM Tpade
7 15.30 J. A. Lezhnina, Control system of intelligent
15.45 N. S. Maltseva buildings based on deep
Moscow Polytechnic neural networks
University,
Astrakhan State Technical
University
8 15.45 A. A. Sorokin, Decision support for fire-
16.00 N.S. Maltseva, fighting activities in forest
D.S. Puzankov areas
Astrakhan State Technical
University
9 16.00 A.V. Rybakov, Application of a computer
16.15 A.N. Marenkov, vision system
V.A. Kuznetsova, for recognizing tomato fruits
A.V. Stanishevskaya and determining their
Astrakhan State University position
relative to the gripper device
of the harvesting robot
10 16.15 A. P. Khlebtsov, Development of a fuzzy
16.30 A. N.Shilin, expert system for power
A.V. Rybakov, transformer diagnostics.
A. Yu.Klyucharev
Astrakhan State University,
Volgograd State Technical
University
11 16.30 10. B. Konomunos, Co3nanue KopropaTUBHBIX
16.45 U. B. I'naokoe, HMH(OPMAIIMOHHBIX CUCTEM

A. 10. IInomnukos,
II. H. Jlenckuii

MPEAIPUATHIA TOIUIMBHO-
SHEPreTUYECKOr0
KOMIUIEKCa






Poccuiickuit
rOCyJapCTBEHHBIN
YHUBEPCHUTET HE(TH U raza
(HarmmonamsHbIi
WCCIIEIOBATEIbCKUI
YHUBEPCHTET)

12 16.45
17.00

I. I. Konkov, R. A. llyin
Astrakhan State Technical
University,
Laboratory of Non-
Traditional Energy of the
Saratov Scientific Center
of the RAS at the
Astrakhan State Technical
University

Development of software for
computer-aided design
of a heat supply system

Session 7. Methods of mathematic modeling of physical processes and
materials for infocommunication systems
(ICCT, ARMIMP)

Subsession 7.1. Materials for infocommunication systems (9.00-10.30,
Thursday 7.10.2021)

Chairmans Prof. O. Tretiakov, Dr. V. Makeev

1 9.00 A.G. Cherevko, The advantages of graphene
9.15 Y.V. Morgachev technologies
Siberian state university of in the design of antenna
telecommunications and systems for the Internet of
information science Things
in the decimeter range of
cellular operators (LTE,
GSM, 5G)
2 9.15 A. V. Anisimov, Determination of the
9.30 I. Sh. Khasanov refractive index profile
Scientific and of an all-dielectric nano-
Technological Centre of gradient thin film
Unique Instrumentation of by surface plasmon
RAS resonance spectroscopy
3 9.30 Li. Shuguang Numerical simulation of
9.45 Bauman Moscow State non-Newtonian Carreau
Technical University fluid
in a lid-driven cavity
4 9.45 A.T. Kywinep JmHaMyKy ypaBHEHUH 11
10.00 MockoBckuit Cpen CO CTallMOHAPHBIMU
rOCY/apCTBEHHBII napamMeTrpamMu
YHUBEPCUTET






nmenn M.B. JIomoHOCOBA;
UncrutyT npobnem
ynpasieHus umeHu B.A.
TpamesnnkoBa PAH

5 10.00
10.15

M.O. Maxkees,
A.C. Ocunkoe,
E.A. Kononneea,
JLB. I'opobunckuit,
A.C. Ilposamopos,
II.A. Muxanes
MockoBckuit
rOCyJapCTBEHHBIN
TEXHHYECKUI YHUBEPCUTET
NMCHHU
H.O. baymana

IIpo3paunble 35eKTPOABI HA
OCHOBE CETYaThIX CTPYKTYP
C BBICOKOH
3JIEKTPONPOBOJUMOCTHIO

6 10.15
10.30

1.V. Bogachkov,
N.l. Gorlov, E.T. Kitova,
Omsk State Technical
University,
Siberian State University
of Telecommunications
and Computer Science
Novosibirsk State
Technical University,

Application of Brillouin
Scattering in Optic-Fiber
Sensors

Subsession 7.2. Methods of mathematic modeling of physical processes
in optics and radiolocation,

R-functions, atomic functions, wavelets, fractals and chaos (14.00-18.00,
Wednesday 06.10.2021)

Chairmans Prof. A. Bogolubov, Prof. V. Kravchenko

1 14.00 A.N. Bogolyubov, Isolation of the singular part
14.15 I.E Mogilevsky., of the electromagnetic field
V.V. Rovenko scattered by objects with
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Macro usage for analyzing of a telescopic system aberrations
in ZEMAX

Yu Yu Kachurin!, AV Kryukov?, O A Kananykhin?

!Bauman Moscow State Technical University, 2-aya Baumanskaya street 5, Moscow, Russia,
105005

Abstract. The experience of optical system aberration analysis using ZEMAX software
demonstrates the necessity to acquire and combine data from different text windows such as
windows of Longitudinal Aberration, Ray Fan, Field Curvature and Distortion, Lateral Colour
etc. This routine operation takes much time and significantly slows down the design process.
Moreover, an engineer should always remember about some features of data interpretation
connected with different calculation algorithms in different optical schools. It instigated us to
develop a macro that forms one-window aberration summary for afocal systems with proper
data interpretation according to domestic optical scientific school.

1. Introduction

Optical system design is now closely connected with usage of computer-aided software such as
ZEMAX, Code V, OSLO, OPAL, etc. Since 2007 ZEMAX is the basic program for scientific
researches and student training at the RL2 department of Bauman State Technical University.

A macro in ZEMAX is an effective tool that extends standard program capabilities. Macros are
complete subprograms designed to implement custom calculation algorithms. The language of macros
uses operators, procedures and functions that interact with the data of an optical system model [1,11].

Macros are used when working with optical glass catalogs [3] and modelling inclined mirrors [4].
Some useful functions, such as setting the afocality of telescopic systems and calculating the
chromatic differences of a wide bundle of rays, are implemented by the authors in the form of macros
described in [5]. Moreover, ZEMAX is actively used by domestic authors to investigate aberrations of
diffraction elements [6, 7], zoom optical systems [8]. So the use of macros may greatly simplify the
work of researchers [9,10].

The current development of macros is connected with their application for image quality analysis.

Note that the content of aberration data listing depends on the type of an optical system but anyway
it is necessary to get and analyze data formed by numerous software subprograms. In ZEMAX the
data may be explicitly or implicitly contained in such textboxes as the Longitudinal Aberrations, Ray
Fan, Field Curvature and Distortion, Lateral Color, as well as Prescription (an optical system
specification) and Ray Trace (a text box with the results of ray tracing).

The simultaneous use of several text windows with the results of the image analysis requires a
certain amount of time to find a desired value and considerably slows down the design process. An
additional difficulty is connected with the windows' settings being limited by the program interface.
For example sometimes it's impossible to set the required number of displayed values of the object or

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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pupil coordinates. Moreover, data interpretation often requires to take into account the domestic
practice of optical system design, for example the "sign rule", etc. [2].

The final step in designing is connected with the issue of working documentation. It may include
standardized optical layout and aberration data listing for the optical system being developed. To
automate this process we have created macros that form datasets for Aberration listing of the objective
lens and the afocal system. All the data are displayed in a single window with a user-friendly structure
that eliminates redundant information and takes into account the "sign rule". The dataset formed with
the macro also contains the values that are not available in standard text analysis windows: chromatic
differences, astigmatic differences, exit pupil positions for different chief ray angles.

The first feature of the aberration listing formed with the macro for afocal systems is that the values
of transverse aberrations and field angles are displayed in the degree-arc minute-arc second format.
The second feature takes into account that the Lateral color value is calculated as a difference of the
chief ray angles for F’ and C" wavelengths.

2. Afocal system aberration listing macro
The aberration listing is a working document that contains data on the optical system itself, as well as
the results of its aberration analysis.

2.1. General afocal system data
General data of the afocal system are the following: I'(y) - visible (angular) magnification, D’ - exit
pupil diameter and 2 - object space angular field of view.

The magnification and exit pupil diameter values are determined using the GetSystemData
procedure, which generates a vector of values. Its resulting structure is similar to the General Lens
Data section of the Prescription text box. The value of I'(y) is kept in the vector's field 17, and the exit
pupil diameter D' corresponds to field 13.

The angular field of view value is retrieved from the Field Data dialog box using the MaxF ()
function.

The values are then displayed in the text window using the Print procedure.

A fragment of the macro program to extract and display general afocal system data is as follows:

GetSystemData 2
Format 4.1
Print "I’ ="\ VEC2(17)
Print "D'= ",VEC2(13)
Print "2w=", MAXF()*2
A fragment of the resulting text box with the general data is shown in Figure 1.

2.2. Optical system surface data summary
The optical system surface data include curvature radii of surfaces, axial distances, glass names,
refraction index, surface apertures and sag data.
The curvature radii r, axial distances d, and glass names values are extracted from the Lens Data
Editor using the functions Radi(i), Thic(i), $Glass(i), respectively, where i is the surface number.
The determination of the refraction index in ZPL (ZEMAX Programming Language) may be
implemented in three different ways:
e By means of direct substitution of the wavelength in the dispersion formulas of Schott,
Sellmeier, Herzberger.
e Using the Indx(i) function that returns the value of the refraction index after the i-th surface for
the primary wavelength.
e Using the Grin(i, A, X, y, z) function that returns the refractive index value after the i-th surface
for the wavelength A at the point with X, y, z coordinates.
The macro being discussed uses the Grin function.
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(29 Text Viewer - oIEd
Update Settings Print Window
Execucfng C:\Documents\Zemax\MACROS\afocal conference.ZPL. "

optical system data

Wavelength lam e =0.54607
lam F'=0.47999
lam C'=0.64385

n e n n C* Surface Sag

apertures data
1.000000 1.000000 1.000000

r i= 148.5900 28.0000 0.6610
d 1= 3.00 F13 1.624065 1.633119 1.615802

r 2= 53.3300 27.9189 1.8594
d 2= 5.00 KFé 1.502655 1.507168 1.498334

r 3= -176.2000 27.9749 -0.5561
d 3=229.00 1.000000 1.000000 1.000000

r 4= 96.1600 30.2175 1.1944
d 4= 1.80 TF1 1.652161 1.662347 1.642931

r 5= 23.5500 30.1340 5.4506
d 5= 10.80 BK8 1.548848 1.553316 1.544525

r 6= -36.4800 30.34 -3.303
d 6= 0.20 1.000000 1.000000 1.000000

r 7= 36.4800 28.0416 2.8020
d 7= 10.80 BRS8 1.548848 1.553316 1.544525

r 8= -23.5500 25.8702 -3.8704
d 8= 1.80 TF1 1.652161 1.662347 1.642931

r O -96.1600 24.0100 -0.7523
1.000000 1.000000 1.000000

Figure 1. A fragment of the text box with general data and surface data summary.

To determine the clear apertures and sag values, the standard EdgeSag macro was adapted. A
fragment of the resulting text box with the surface data summary is shown in Figure 1.

2.3. Axial ray aberrations

The axial beam summary table contains the information about longitudinal and transverse aberrations
for the paraxial ray and for the rays going at the pupil zone and the pupil edge. Determining the
aberrations is made in the exit pupil plane. To get the necessary data the ray tracing procedure
<RayTrace Hx, Hy, Px, Py, wavelength> is used. Hx, Hy are the relative coordinates of the object, Px,
Py are the relative heights of the entrance pupil in sagittal and tangential planes, respectively.
Wabvelength is the wavelength number in the WavelLength dialog box.

Having been performed the procedure provides the coordinates of the points where the ray meets
the surfaces and the values of direction cosines of the ray at these points. To compile the Aberration
listing tables we used the values of RayL (NSur ()), RayM (NSur ()), RayN (NSur ()). They are the
direction cosines of the ray with X, y, z axes, respectively, at the ray and exit pupil intersection point.
The value RayY (NSur ()) is the y coordinate of this point.

Note that tracing a ray at zero height one should set not a zero Py value but a small finite value, for
example, 0.00001.

To calculate the longitudinal spherical aberration we used the expression:

Ao - 1000 - RayM(NSur( )

 RayY(NSur( )) - RayN(NSur( ) 1)

where the minus sign is used to bring the aberration value in correspondence with the "sign rule"
adopted in Russia.

The view of the axial ray aberration table is shown in Figure 2.

Since the image for the afocal system is at infinity, the axial ray slope at the exit pupil is the same
as the transverse spherical aberration. The values of transverse aberrations are also brought in
correspondence with the "sign rule" and displayed in the format of degrees- arc minutes- arc seconds
[5]. In addition, the calculation of chromatic differences is made.
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< Text Viewer - o IEN

Update Settings Print Window

Axial ray aberrations

m m' Longitudinal Aberration Transverse aberration
e B c Ev=Cs e ES c AL o
-1.9875 -0.0801 -0.0836 -0.3533 0.2698 0o 33' 0o 2'25" =00 12914
-1.3946 0.01 0.0301 -0.3186 0.3487 0o 0' 3°* &= 0o 1'32* ~00'1"40"
0.0000 0.0000 0.0794 -0.339%6 0.4190 o 0' O 0o 0' O* o 0' O'

Figure 2. A fragment of the text box with the axial ray aberration table.

2.4. Tangential off-axis ray aberrations
Aberrations for a wide off-axis tangential ray bundle are calculated in the exit pupil plane. The
aberration is the deviation of the current ray from the chief ray at the primary wavelength. In this case,
the chief ray is considered to be the ray going through the center of the vignetted pupil, which means
the chief ray may not necessarily pass through the center of the stop.

The view of the tangential off-axis ray aberration table is shown in Figure 3.

(2] Text Viewer - o IEd

Update Settings Print Window

Tangential off-axis ray aberrations

Field position w = - 3030' 0''
Vignetting factors VCY = 0.5000 VDY = 0.0000
m m' m' -m' o Aberration
e E* c
7.0000 -2.3069 -1.2590 0o026'30"" 0o021'46""' 0029'37'" =
4.9000 -1.9365 -0.8887 0ol8'15"'"' 0013"' 1'* 0021'33'" -
0.0000 -1.0478 0.0000 0o 0" O'* - 0o 6'33"" 0o 3'47°'* =
-4.9000 081 0.9398 - Ool8'30"" - 0o26'42"" - 0013'S52"! =
-7.0000 0.3174 1.3652 - 0027' &'* - 0o36'11'’ - 0o21'56"" -

Figure 3. A fragment of the text box with the tangential off-axis ray aberration table.

The values of transverse aberrations are brought in correspondence with the "sign rule" and
displayed in the format of degrees- arc minutes- arc seconds [5]. In addition, the calculation of
chromatic differences is also made.

2.5. Sagittal off-axis ray aberrations

Aberrations for a wide off-axis sagittal ray bundle are calculated in the exit pupil plane. The
projections of deviations of the current ray from the chief ray at the primary wavelength on xz and yz
planes are calculated as follows:

RayL(NSur( )
RayN(NSur( ) (2)
Ac' = wy — arcsin( RayM(NSur( )) (3)

Ay ' = —arcsin

where o is the chief ray angle in the exit pupil plane.

The view of the sagittal off-axis ray aberration table is shown in Figure 4.
(2} Text Viewer - o IEd

Update Settings Print Window

Sagittal off-axis ray aberrations

Field position w = - 3030' 0''
Vignetting factors VCX = 0.0000 VDX = 0.0000
M M’ m' Aberration
e A c*
14.0000 -2.0856 -1.0321 = Qo 2'12*" 0o 3' 5'' - 0o 0'59"'" -'0o 3'45'* -'0o 1'14" 0o 7' 9
9.8000 -1.4611 -1.0403 - 0o 2' 3" 0o 1'30'"' = 0o 1'25'" - 0a §'12'* - 00 1'10'' 0o 5'25'*

Figure 4. A fragment of the text box with the sagittal off-axis ray aberration table.

The values of transverse aberrations are brought in correspondence with the "sign rule” and
displayed in the format of degrees- arc minutes- arc seconds.
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2.6. Chief ray aberrations
The table of the chief ray aberrations contains the data about the exit pupil position, tangential and
sagittal curvature values, as well as astigmatism, distortion and lateral colour.

The exit pupil position is determined for the chief ray going through the centre of a symmetrically
vignetted pupil according to the formula:

RayY(NSur( )) - RayN(NSur( )
RayM(NSur( ) (4)
When determining the distortion Paraxial On mode was activated to trace a paraxial ray.

The Lateral color is calculated as a difference between the chief ray angles in the exit pupil plane
for the wavelengths F’ and C'.

The tangential and sagittal curvatures are determined based on the processing of the text file
generated by the GetTextFile procedure for FCD analysis. The view of the chief ray aberration table is
shown in Figure 5.

Thus the macro has been developed to automate data acquiring for standardized Aberration listing
of an optical system. Having been formed one-window data set contains the information about general
system data, surface data summary and tables of aberrations for afocal systems. All the data have been
brought in correspondence with the requirements of GOST, "sign rule" and units of displayed values.

- E

s’p, = Thic(NSur( ) -1)) —

(22 Text Viewer
Update Settings Print  Window

Chief ray aberrations
Distortion Field Curvature Astigmatism Lateral
wl s'p’ w'_e absolut 3 Tan Sag. color
- 3030*' 0*'* 23.5015 240 T21r" 0054'47"'" 4.4306 -6.3127 0.4055 6.7182 - 0010'20"'"
= 2027 02 24.5000 170I0%12°" Oo28'21""* 3.0042 -1.5170 0.4917 2.0087 = O 11 ‘&%*

Figure 5. A fragment of the text box with the chief ray aberration table.
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