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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 
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Figure 1. "Koadut" lens layout  


 


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. 


 


 


Figure 2. Obtained files with configuration options. 
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2. Options sorting 


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.  


 


 
 


Figure 3. Example of sorted files 


 
3. File processing 


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 


Lens 1 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 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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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. 
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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. 
 


 


 


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. 
 


 
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. 
 


 


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 ROI images is performed in three different ways. 
Method 1 is based on calculating the contrast K using the maximum 𝐼𝑚𝑎𝑥 and minimum 𝐼𝑚𝑖𝑛 peak 


values of the image intensities. The contrast K is expressed as follows: 
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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 
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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 
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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 


(linepairs/mm) 


Contrast K 


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. 


 


 


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 ROI 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. 
 


 
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):  


 approach 1 illustrated in figure 8 defines that to calculate the integral maximum intensity value,  


М/2 following one by one 𝐼𝑚𝑚𝑎𝑥 intensity values are taken and every 𝐼𝑚𝑚𝑎𝑥 value must be 
greater than every 𝐼𝑚𝑚𝑖𝑛 intensity value of the remaining М/2 number of values; these remaining 


М/2 number of 𝐼𝑚𝑚𝑖𝑛values are taken to calculate the integral minimum intensity value; 


 approach 2 illustrated in figure 9 defines that to calculate the integral maximum intensity value, 
М/2 𝐼𝑚𝑚𝑎𝑥 values are taken and these values are equidistant from the maximum intensity peak 


value; to calculate the integral minimum intensity value М/2 𝐼𝑚𝑚𝑖𝑛 values are taken and these 


values are equidistant from the minimum intensity peak value.  
 


 


 


 
Figure 8. Line boundary interpretation based 
on approach 1. 


 Figure 9. Line boundary interpretation 
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 


(linepairs/mm) 


Contrast K 


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 
(linepairs/mm) 


Contrast K 


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 


 
 


 
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 
(linepairs/mm) 


Contrast K 


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. 
 


 
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 ROI 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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Представлены особенности применения программы ZEMAX, возникающие при анализе оптических си-
стем: вычисления хроматизма увеличения для афокальных систем, положения выходного зрачка, направ-
ления отсчета углов при вводе углового поля и наклонов поверхностей, использования макросов. 
 
Ключевые слова: ZEMAX, macro 


В России действует ГОСТ 7427-76 «Геометрическая оптика», регламентирующий основные тер-
мины, определения и буквенные обозначения, используемых при расчетах оптических систем. Дан-
ные термины и обозначения обязательны [1] для применения в документации всех видов, учебни-
ках, учебных пособиях, технической и справочной литературе. Существующие и разрабатываемые 
методы и методики габаритного и аберрационного расчетов, анализа и синтеза оптических систем 
базируются на использовании данного стандарта. С другой стороны, внедрение в образовательный 
и производственный процессы современных программных продуктов иностранного производства, 
таких как ZEMAX, OSLO, Code V, приводит к необходимости учета их интерфейса и алгоритмов 
обработки исходных данных, которые зачастую не учитывают отечественный стандарт.  
Программа ZEMAX является одной из ведущих программ в области расчета и оптимизации опти-
ческих систем. Однако при её использовании необходимо учитывать ряд особенностей, связанных 
с её интерфейсом и алгоритмами обработки исходных данных [2]. Некоторые такие особенности 
представлены ниже.  
Правило знаков для углов  
Противоречия с требованиями отечественного стандарта для углов может быть замечено уже на 
начальном этапе моделирования оптической системы в программе ZEMAX при задании угловых 
размеров предмета. Отрицательному линейному размеру y  предмета соответствует положитель-
ный угол   Y Field Angle Deg  диалогового окна Field Data. Таким образом, за положительное 
направление отсчета углов в программе принято направление вращения луча от оптической оси 
против движения часовой стрелки. Аналогичным образом в программе рассчитываются значения 
углов трассировки лучей, что видно в текстовых окнах анализа, в частности Ray Trace. Чтобы при-
вести данные значения в соответствие с [1], их необходимо брать с обратным знаком.  
Тем не менее, при задании наклонов зеркальных и преломляющих поверхностей (диалоговое окно 
Surface Properties вкладка), моделировании поверхностей типа Tilted, а также при повороте си-
стемы координат с помощью поверхностей типа Coordinate Break положительное направление от-
счета углов совпадает с направлением движения часовой стрелки, т.е. согласуется с [1].  
Правило знаков для продольных отрезков  
Значения осевых расстояний вводятся в поле Thickness редактора Lens Data Editor (LDE) про-
граммы согласно правилу знаков [1]: толщина положительна, если луч идёт слева направо и отри-
цательна, если луч идёт справа налево. Применительно к зеркальным поверхностям луч распро-
страняется справа налево после отражения от каждого нечётного зеркала и слева направо – после 
каждого чётного зеркала. Это приводит к тому, что осевые расстояния после каждого нечётного 
зеркала имеют отрицательный знак, а после каждого чётного – положительный.  
Согласно ГОСТ 7427-76 [1] передний отрезок, задающий положение предмета отсчитывается от 
первой поверхности оптической системы, поэтому для предмета, находящегося слева от оптиче-
ской системы, его значение будет отрицательным. В программе Zemax для данного расстояния от-
счёт ведётся от плоскости предметов до первой поверхности оптической системы, поэтому в 
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данном случае оно будет положительным. Отрицательное значение данной ячейки программы бу-
дет соответствовать предмету, находящемуся справа от первой поверхности.  
Правила знаков, применяемое в программе Zemax, наиболее неоднозначно для интерпретации зна-
чений параксиальных характеристик в системах, содержащих элементы с зеркальным отражением 
(в том числе содержащих модели призм в виде Pob и CAD-файлов).  
Расчет сумм Зейделя и аберраций 3 порядка 
Многие методики синтеза оптических систем используют для расчетов значения сумм Зейделя и 
аберрации III порядка.  
Программа ZEMAX вычисляет суммы Зейделя только для условий естественной нормировки. Эти 
значения по модулю и знаку соответствуют значениям, получаемым в отечественной программе 
OPAL.  
Значение продольной сферической аберрации (LSPH) и меридиональной комы (TTCO) третьего 
порядка отличается знаком, а хроматизм положения первого порядка (LAXS) имеет тот же знак. 
Эти особенности необходимо учитывать при использовании алгебраического метода синтеза опти-
ческих систем [3], а также при оценке аберраций высших порядков.  
Хроматизм увеличения в афокальных системах  
Расчет хроматической аберрации увеличения осуществляется через пункт меню Analisis -> 
Miscellaneous -> Lateral Color программы ZEMAX. Кроме того, в случае афокальных систем ука-
занная аберрация может быть рассчитана непосредственно как разность углов главных лучей для 
крайних длин волн, значения которых представлены в окне Ray Trace. Также хроматизм увеличе-
ния может быть получен как разность поперечных (угловых) аберраций главных лучей для крайних 
длин волн, значения которых представлены в окне Ray Fan. Сравнение значений хроматизма уве-
личения, подсчитанных разными способами, показало, что для углов главного луча, превышающих 
пять градусов, значения аберрации, полученных в текстовом окне Lateral Color, будут занижены, 
т.к. определялись как арксинус разности синусов углов главных лучей. Для правильного вычисле-
ния хроматизма увеличения предлагаем использовать макрос:  
 


3,141592653589793Pi   
Raytrace 0, 1, 0, 0, 1 


 sin_ _ ()w F RayM nsur  


 _ sin sin_ _ 180 /w F a w F Pi   
Raytrace 0, 1, 0, 0, 3 


 sin_ _ ()w C RayM nsur  


 _ sin sin_ _ 180 /w C a w C Pi   
_ _ _dw FC w F w C   


 
Дополнительно отметим, что в языке макросов ZPL (ZEMAX Programming Language) нет встроен-
ной постоянной, соответствующей общемировой константе 3,141592653589793   Это значение 
необходимо ввести в виде отдельной переменной.  
Продольная сферическая аберрация в афокальных системах  
Значения продольных аберраций для осевого пучка лучей телескопической системы в версиях про-
граммы ZEMAX после 2013 года, противоречат правилу знаков [1]. Это связано с тем, что разра-
ботчики программы ввели собственное правило определения знака продольной аберрации афо-
кальных систем, которое заключается в следующем: знак аберрации считается положительным, 
если луч, проходящий через зону или край входного зрачка, пересекает оптическую ось ближе к 
оптической системе по сравнению с плоскостью параксиального изображения [2]. В отечественной 
практике расчета при расположении изображения справа от оптической системы (задний фокаль-
ный отрезок положителен) продольная аберрация считается положительной, если луч осевого 
пучка, проходящий через зону или край входного зрачка, приходит на большем расстоянии от оп-
тической системы по сравнению с параксиальным лучом, т.е. для данного случая продольное сме-
щение точки пересечения с оптической осью происходит в сторону от оптической системы.  
Расчет положения выходного зрачка  
В версиях программы ZEMAX, выпущенных после 2013 года, существует несколько способов 
определения параксиального положения выходного зрачка:  
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– считывание непосредственного значения Exit Pupil Position в разделе General Lens Data специфи-
кации оптической системы Prescription;  
– задание статуса Pupil Position или Chief Ray Height для ячейки Thickness последней поверхности 
оптической системы.  
Однако, в программе ZEMAX не предусмотрено вычисление положения выходного зрачка [4] для 
наклонных пучков лучей, которое может отличаться из-за аберрации в зрачках. Для вычисления 
этого значения предлагаем использовать макрос:  


raytrace 0, 1, 0, 0, 2 
        _ _ () 1 () () / ()sp b wk Thic nsur RayY nsur RayN nsur RayM nsur     


Использование макросов  
Использование макросов в качестве статуса ZPL Macro часто требует считывание имени использу-
емого макроса. Интерфейс диалогового окна Solve on surface организован так, что его дополни-
тельными параметрами являются числа. Извлечь имя макроса в виде текста возможно при помощи 
буфера обмена, однако данный способ применим не во всех версиях программы ZEMAX. Указан-
ная проблема решается использованием в имени макроса только цифр, т.е. формированием имени 
макроса в виде числа.  
Выводы  
Представленные особенности применения программы ZEMAX, возникающие при формировании 
и анализе оптических систем позволяют избежать ошибок в интерпретации полученных данных, а 
также использовать макросы для вычисления значений, непредусмотренных стандартными сред-
ствами программы ZEMAX. 
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Аннотация. Работа с программой ZEMAX при анализе аберраций оптических систем 


требует сбора и объединения данных из различных текстовых окон, таких как окна 


Longitudinal Aberrations, Ray Fan, Field Curvature and Distortion, Lateral Colour и др. Это  


занимает много времени при анализе и значительно замедляет процесс проектирования. 


Кроме того, необходимо всегда помнить о некоторых особенностях создания моделей 


оптических систем и интерпретации данных, связанных с различиями в алгоритмах 


расчета для отечественных и зарубежных оптических школ. В работе представлен 


макрос, который в одном окне формирует сводные таблицы аберраций телескопической 


системы в виде оптического выпуска.  


1. Введение 
Моделирование оптических систем и формируемого ими изображения в современном 


приборостроении осуществляется с использованием программ автоматизированного 


проектирования, таких как ZEMAX, Code V, OSLO, OPAL и др. С 2007 года базовой 


программой для выполнения научно-исследовательских работ и подготовки студентов кафедры 
РЛ2 МГТУ им. Н.Э. Баумана является программа ZEMAX.  


Эффективным инструментом, расширяющим стандартные возможности программы, 


являются макросы - законченные подпрограммы, предназначенные для реализации 
пользовательских алгоритмов расчета при помощи операторов, процедур и функций с 


использованием данных, составляющих модель оптической системы [1,8]. 


Макросы применяются при работе с каталогами оптического стекла [3] и моделировании 
наклонных зеркал [4]. Некоторые полезные функции, такие как обеспечение афокальности 


телескопических систем и вычисление хроматических разностей широких пучков лучей, 


реализованы авторами в виде макросов, описанных в [5]. Пакет Zemax активно применяется в 


работах отечественных авторов для исследования аберраций дифракционных элементов [6, 7], 
при этом использование макросов значительно упрощает труд разработчиков. 


Дальнейшим развитием темы макросов явилось их применение для анализа качества 


изображения.  
Заметим, что в программе ZEMAX оценка качества формируемого изображения, связанная с 


аберрационным анализом, происходит путем сбора и анализа определенного набора данных. 


Эти данные содержатся в явном и неявном виде в текстовых окнах Longitudinal Aberrations, Ray 


Fan, Field Curvature and Distortion, Lateral Color, а также Prescription - спецификации оптической 
системы и Ray Trace - текстовом окне с результатами трассировки луча. 
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Одновременное использование нескольких текстовых окон при анализе системы требует 
определенного времени на поиск нужного значения, что замедляет процесс проектирования. 


Дополнительная трудность заключается в ограниченных интерфейсом программы настойках 


окон анализа, например невозможности задания требуемого количества выводимых значений 
координат предмета и входного зрачка. Также интерпретация полученных данных часто 


требует учета отечественной практики расчета оптических систем, правила знаков и др. [2]. 


При оформлении рабочей документации требуется подготовка пакета чертежей, в который 
входят оптическая схема и оптический выпуск на рассчитанную оптическую систему. Для 


автоматизации этого процесса авторами созданы макросы, формирующие данные для 


оформления оптического выпуска на объектив и телескопическую систему. Общего для этих 


двух макросов является то, что данные выводятся в одном окне со структурой удобной для 
пользователя, исключающей избыточную информацию и учитывающей правило знаков. Также 


вычисляются значения, не предусмотренные стандартными текстовыми окнами анализа: 


хроматические разности, астигматическая разность, положение выходных зрачков для 
наклонных пучков лучей. 


Особенностями формируемого оптического выпуска для телескопической системы является 


то, что значения поперечных аберраций и полевых углов выводятся в формате градусы-


минуты-секунды, а также то, что значение хроматизма увеличения вычисляется как разность 


углов главных лучей для длин волн F и C. 


2. Формирование оптического выпуска для телескопической системы с помощью макроса 


Оптический выпуск представляет собой рабочий документ, в котором собраны данные о самой 


оптической системе, а также приведены результаты её аберрационного расчета. 


2.1. Определение и вывод основных оптических характеристик 


К основным оптическим характеристикам телескопической системы относятся: видимое 


увеличение Г, диаметр выходного зрачка D и угловое поле в пространстве предметов 2ω. 
Значения видимого увеличения и диаметра выходного зрачка определяются при помощи 


процедуры  GetSystemData, которая формирует вектор значений по структуре аналогичный 
разделу General Lens Data текстового окна Prescription. Видимому увеличению Г соответствует 


поле с номером 17, диаметру выходного зрачка D – поле 13.  
Значение углового поля извлекается из диалогового окна Field Data помощи функции 


MaxF(). 


Вывод значений в текстовое окно осуществляется при помощи процедуры Print.  
Фрагмент программы макроса, извлекающий и выводящий на экран основные 


характеристики телескопической системы, выглядит следующим образом:  


GetSystemData 2 


Format 4.1 
Print "Г = ",VEC2(17) 


Print "D'= ",VEC2(13) 


Print "2w= ", MAXF()*2 
Фрагмент текстового окна со значениями основных характеристик показан на рисунке 1. 


2.2. Определение и вывод конструктивных параметров 


К конструктивным параметрам относятся радиусы кривизны поверхностей, осевые расстояния, 
марки стекол, показатели преломления, световые диаметры по поверхностям и стрелки 


прогиба. 


 Значения радиусов кривизны r, осевых расстояний d и марок стекол извлекаются из 


редактора Lens Data Editor при помощи функций Radi(i), Thic(i), $Glass(i), соответственно, где 
i– номер поверхности. 


Определение значения показателя преломления в языке макросов программы ZEMAX 


реализовано тремя способами: 
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• на основе дисперсионных формул Шотта (Schott), Зелльмейера (Sellmeier), 
Герцбергера(Herzberger) по средствам прямой подстановки значения длины волны в ряд;  


• при помощи функции Indx(i), возвращающей значение показателя преломления после i-


ой поверхности для основной длины волны; 
• при помощи функции Grin(i, λ, x, y, z), возвращающей значение показателя преломления 


после i-ой поверхности для длины волны λ в точке с координатами x, y, z.  


В разработанном макросе использована функция Grin.  


 
Рисунок 1. Фрагмент текстового окна с основными характеристиками и конструктивными 


параметрами. 


 
Для определения значения световых диаметров и стрелок прогиба был адаптирован 


стандартный макрос EdgeSag.  


Фрагмент текстового окна, отражающий конструктивные параметры, показан на рисунке 1. 


2.3. Определение и вывод аберраций осевого луча 


Для осевого луча формируется сводная таблица из продольных и поперечных аберраций для 


параксиальной области, зоны и края зрачка. Расчет аберраций производится в плоскости 


выходного зрачка. Основой получения данных для расчета аберраций является процедура 
трассировки луча <RayTrace Hx, Hy, Px, Py, длина_волны>, где Hx, Hy – относительные 


координаты предмета, Px, Py –относительные высоты луча во входном зрачке в сагиттальном и 


меридиональном сечениях, соответственно, длина_волны – номер длины волны в диалоговом 
окне WaveLength. После выполнения этой процедуры становятся доступны значения 


координаты встречи луча с поверхностями и направляющие косинусы луча в этих точках. 


Среди этой совокупности значений для составления таблиц оптического выпуска нами 


использовались значения RayL(NSur()),  RayM(NSur()), RayN(NSur())  направляющих 
косинусов луча с осями координат x, y, z, соответственно, в точке пересечения лучом 


плоскости выходного зрачка, а также RayY(NSur()) – y координата этой точки. 


Особенностью задания трассировки луча идущего на нулевой высоте является то, что для 
такого луча следует задать не нулевое значение Py, а малое конечное, например 0,00001. 


Для вычисления продольной сферической аберрации мы использовали выражение: 


))RayN(NSur())RayY(NSur(


))RayM(NSur(1000






 s , 


Знак минус в выражении использован для приведения значения аберраций в соответствие с 


правилом знаков, принятым в России.  


Так как для телескопических систем изображение находится в бесконечности, наклон 
осевого луча в плоскости выходного зрачка является поперечной сферической аберрацией.  
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Вид таблицы аберраций осевого луча показан на рисунке 2. 


 
Рисунок 2. Фрагмент текстового окна с таблицей аберраций осевого пучка лучей. 


 


Дополнительно осуществлено вычисление хроматических разностей, а также вывод 
поперечной сферической аберрации в формате градусы-минуты-секунды [5] с привидением 


значений к принятому в России правилу знаков. 


2.4. Определение и вывод аберраций широкого наклонного пучка лучей меридионального сечения 
Для широкого наклонного пучка лучей меридиональные отклонения вычислялись в плоскости 


выходного зрачка относительно главного луча основной длины волны. При этом главным 


лучом считается луч, идущий через центр действующего отверстия. 
Вид таблицы аберраций широкого наклонного пучка меридионального сечения показан на 


рисунке 3. 


 
Рисунок 3. Фрагмент текстового окна с таблицей аберраций широкого пучка лучей 


меридионального сечения. 


 
Дополнительно вычислены хроматические разности, а также осуществлен вывод 


поперечной аберрации в формате градусы-минуты-секунды с приведением значений к 


принятому в России правилу знаков. 


2.5. Определение и вывод аберраций широкого наклонного пучка лучей сагиттального сечения 
Для широкого наклонного пучка лучей сагиттального сечения вычислялись проекции 


отклонений от главного луча основной длины волны в плоскостях xz и yz. 


)) RayN(NSur(


)) RayL(NSur(
arcsin  , 


))) RayM(NSur(arcsin(
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   – наклон главного луча в плоскости выходного зрачка. 


Вид таблицы аберраций широкого наклонного пучка сагиттального сечения показан на 


рисунке 4. Дополнительно осуществлено приведение значений к правилу знаков, принятому в 


России, и вывод аберраций в формате градусы-минуты-секунды. 


2.6. Определение и вывод аберраций главного луча и узких астигматических пучков лучей 
Для главного луча определялись значения положения выходного зрачка, дисторсия и 


хроматизм увеличения. Для узкого пучка лучей определялись значения меридиональной и 


сагиттальной кривизны, а также астигматизм. 
Положение выходного зрачка для наклонного пучка лучей вычислялось по лучу, идущему 


через центр действующего отверстия при симметричном виньетировании по формуле: 
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При определении дисторсии для расчета хода нулевого луча включался режим Paraxial On. 
Хроматизм увеличения вычислялся как разность значений углов главных лучей в плоскости 


выходного зрачка для длин волн F и C. 
Меридиональная и сагиттальная кривизна определялись на основе обработки текстового 


файла, сформированного процедурой GetTextFile для анализа FCD. 


Вид таблицы аберраций главного луча показан на рисунке 5. 


 
Рисунок 4. Фрагмент текстового окна с таблицей аберраций широкого пучка лучей 


сагиттального сечения. 


 
Рисунок 5. Фрагмент текстового окна с таблицей аберраций главного луча и узких 


астигматических пучков лучей. 
 


Таким образом, разработан макрос, формирующий в едином текстовом окне основные 


оптические характеристики, конструктивные параметры и таблицы аберраций телескопической 


системы с визуализацией данных в форме оптического выпуска и с привидением данных к 
требованиям ГОСТ в отношении правила знаков и размерностей отображаемых величин. 
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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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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
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16:45-


17:00 
ID 285 


Alexey Kovalenko and Yana Demyanenko  


Neural network confidence model 


17:00-


17:15 
ID 65 


Valeriia Guryanova 


Transfer Learning for tuberculosis screening by single-channel ECG 


17:15-


17:30 
ID 788 


Egor Ershov, Denis Shepelev, Dmitry Nikolaev and Valentina Bozhkova  


The problem of underwater images modeling based on terrestrial ones 


 


 


  



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
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27 May (Wednesday) 


Time zone: Samara (GMT +4) 


 


Section 1 "Computer Optics and Nanophotonics" 


 


Chair: Svetlana Khonina 


Secretary: Alexey, Porfirev, Mariya Sovetkina 


 


13:00-


13:15 
ID 88 


Maxim Yavorsky, Dmitriy Vikulin and Constantine Alexeyev 


OAM transfer between optical and acoustical vortices in optical fibers 


13:15-


13:30 
ID 549 


Natalya Moiseeva 


Transformation of a vortex polarized beam in an anisotropic medium 


13:30-


13:45 
ID 52 


Angelina Moroz, Vadim Davydov, Roman Davydov and Kirill Malanin 


Fiber-optic information transmission system for interference compensation circuitry 


in a small-sized active phased array antenna 


13:45-


14:00 
ID 227 


Diana Dmitrieva, Valeria Pilipova, Elena Andreeva, Vadim Davydov and 


Valentin Dudkin 


The method for determining of negative exposure to γ - radiation on fiber-optic 


information transmission systems 


14:00-


14:15 
ID 407 


Andrey Agafonov, Anton Reshetnikov, Ivan Tzibizov and Alexey Shakhmin 


The technology of manufacturing metal-dielectric photonic crystals for THz and 


millimeter-wave ranges by 3D printing 
14:15-


14:30 
ID 258 


Eugene Bukhanov, Yuru Gurevich and Dmitry Shabanov 


Modeling an optical properties of plant epiticular wax 


14:30-


14:45 
ID 341 


Fedor Sidorov and Alexander Rogozhin  


New microscopic approach to e-beam lithography processes simulation 


14:45-


15:00 
ID 529 


Ivan Nemtsev, Olga Shabanova, Nikolay Shestakov, Alexander Cherepakhin, 


Alexander Ivanenko and Victor Zyryanov 


Photonic crystal structures based on submicron particles of polymethyl methacrylate  


15:00-


15:15 
ID 590 


Yuri Kachurin, Alexander Krukov and Oleg Kananykhin  


Macro usage for analyzing of a telescopic system aberrations in ZEMAX 


15:15-


15:30 
ID 479 


Anton Nalimov, Victor Kotlyar and Sergey Stafeev 


Optimizing of Poynting vector and light intensity after secant gradient lens 


 


  



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
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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-


13:15 
ID 601 


Artyom Makovetskii, Sergei Voronin, Vitaly Kober and Alexei Voronin 


An algorithm for rough alignment of point clouds in three-dimensional space 


13:15-


13:30 
ID 602 


Artyom Makovetskii, Vitaly Kober, Alexei Voronin and Dmitrii Zhernov 


Facial recognition and 3D non-rigid registration 


13:30-


14:45 
ID 254 


Alexey Ruchay, Konstantin Dorofeev, Vsevolod Kalschikov and Anastasya 


Kober 


Accuracy analysis of surface reconstruction from point clouds 


13:45-


14:00 
ID 396 


Irina Palchikova, Igor Latyshov, Evgenii Smirnov, Alexander Kondakov and 


Vasily Vasiliev 


Shot trace analysis using the computer vision 


14:00-


14:15 
ID 217 


Anton Agafonov and Alexander Yumaganov 


A comparison of 3D objects detection methods for an autonomous car driving 


problem 


14:15-


14:30 
ID 428 


Dmitry Murashov 


Application of an information model for selecting parameters of image segmentation 


algorithms 


14:30-


14:45 
ID 665 


Sergey Arseev and Leonid Mestetsky 


Handwritten Text Recognition Using Reconstructed Pen Trace with Medial 


Representation 


14:45-


15:00 
ID 102 


Radik Magdeev and Alexsandr Tashlinskii 


Efficiency of pseudo-gradient identification of similar shape objects in binary and 


grayscale images 


15:00-


15:30 
 Break 


15:30-


15:45 
ID 355 


Sergey Rylov 


High-dimensional grid-based clustering for multispectral satellite image 


segmentation 


15:45-


16:00 
ID 28 


Mukesh Singh Boori, Alexander Kupriyanov, Sarla Choudhary and Komal 


Choudhary 


High Resolution 2019 land cover map of Southeast Asia 


16:00-


16:15 
ID 257 


Tatiana Shulga, Ludmila Verzhevskaya and Alesya Medvedeva 


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-


16:30 
ID 373 


Mikhail Elantcev, Igor Arkhipov and Renat Gafarov 


The modified method of statistical differentiation for the matching of aerial 


photograph and satellite images 


16:30-


16:45 
ID 27 


Anna Denisova, Anna Egorova and Vladislav Sergeyev 


Detection of forest vegetation boundaries using remote sensing data 


16:45-


17:00 
ID 71 


Anna Denisova and Alexander Belov 


Super-resolution reconstruction of remote sensing image using multi-temporal 


images with partial scene distortions 


17:00-


17:15 
ID 304 


Andrey Kuznetsov 


On deep learning approach in remote sensing data forgery detection 


17:15-


17:30 
ID 421 


Vadim Turlapov and Pavel Pahomov 


Investigation of correlation of empirical modes and low-frequency residues of 


hyperspectral image signatures 



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
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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-


13:15 
ID 67 


Kamila Koledina and Sergey Koledin 


Information-computational system for optimizing the conditions for catalytic 


reactions 


13:15-


13:30 
ID 376 


Konstantin Trubitsyn, Galina Mikheeva, Ruslan Klebleev and Olga Kurganova 


Additional boundary conditions in heat conduction problems for multilayer 


structures 


13:30-


14:45 
ID 377 


Konstantin Trubitsyn, Ruslan Klebleev, Galina Mikheeva and Ekaterina 


Stefanyuk 


Identification of heat exchange coefficient in heat conductivity problems with 


asymmetric boundary conditions 


13:45-


14:00 
ID 726 


Alexander Chistyakov, Alla Nikitina, Yulia Belova, Vladimir Litvinov and 


Alena Filina  


Mathematical modeling of the hydrodynamic processes of shallow water bodies 


taking into account the processes of salt and heat transfer 


14:00-


14:15 
ID 776 


Alexander Sukhinov, Elena Protsenko, Valentina Sidoryakina and Sofya 


Protsenko  


Numerical simulation of bottom topography transformation taking into account the 


coastal shore protection structures 


14:15-


14:30 
ID 497 


Denis Milyakov, Vladimir Verba, Vladimir Merkulov and Andrew 


Plyashechnik  


Two approaches to simulating a group flight of unmanned aerial vehicles as systems 


with lumped and distributed parameters 


14:30-


14:45 
ID 546 


Alexander Kovartsev, Anastasia Nazarova and Vitaly Zakharchenko 


Recovery of the hydrounit performance characteristics via a few observations 


14:45-


15:00 
ID 696 


Alexander Kuznetsov 


Game-theoretic model of agents' motion over a terrain with obstacles 


15:00-


15:15 
ID 268 


Rinad Seidgazov and Fikret Mirzade 


Thermocapillary mechanism for recoil pressure creation on a metals in laser 


technologies with deep penetration 


15:15-


15:30 
ID 481 


Ivan Amelyushkin 


Molecular modeling of  the interaction spherical and nonspherical  particles with a 


relief body 


  



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
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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 l>1 in twisted anisotropic optical fibers 


 


Track 2: "Plasmons and metamaterials" 


 


ID 23: Ivan 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 


 


  



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
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ID 173:  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 quantum 


dots 


 


ID 683:  Galina Zaretskaya, Nicolay Cheplagin and Andrey Drozdovskii 


Transmission characteristics of ring resonator-loaded integrated optical waveguide 


 


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 


 


ID 92:  Evgeni Bezus, Dmitry Bykov and Leonid Doskolovich 


Integrated spectral filters consisting of several dielectric ridges on the surface of a slab 


waveguide 


 


  



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
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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 


 



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
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ID 394:  Dmitriy Dudnik and Sergey Sharangovich 


Diffraction of quasimonochromatic 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 


 


  



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
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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 


 


ID 59:  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 Ilyasova, 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 



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
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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, Ilia 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 Varko 


Image segmentation based on RGBD data 


 


ID 662:  Aleksandr Shirokanev and Dmitry Kirsh 


Study of the ambiguity 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 


 



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
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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 


 


  



https://youtu.be/4DeDigW0f3w

https://youtu.be/Sx4YHHsbZ_g

https://youtu.be/C2lMZI2qqHU

https://youtu.be/C2lMZI2qqHU
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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 


 


ID 96:  Al’bina Ismagilova, Zulfiya Khamidullina and Semen Spivak 


Decomposing a complex chemical reaction for determining parametric functions kinetic 


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 Ilya Ivanov 


Based on distributive lattice reasoning model in production zero-order logic 


 


  



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
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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 rectangular 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: "Тechnical 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 



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
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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-regulators 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 regulation 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:  Vladimir Sobolev 


Decomposition of travelling wave existence problem for singularly perturbed equations 


 


ID 659:  Oleg Kroytor, Mikhail Malykh and Leonid Sevastianov 


Modeling of seismic isolation support 


 


  



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
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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:  Ilya 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 irregular 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 regulators 


 



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
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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:  Vladimir 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 


 


  



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


 


ID 50:  Anna Mozhayko, Sergey Manninen and Vadim Davydov 


Modeling of physical processes of interaction of ultrasonic wave with metal structures for 


detection of defects 


 


ID 63:  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 Volkova 


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:  Ildar 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 


 


  



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
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ID 531:  Aleksei Taiurskii and Mikhail Gavrikov 


Influence of plasma inhomogeneity on process of Alfven wave nonlinear absorption by 


dissipative plasma with photorecombination radiation 


 


ID 571:  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 Ilinykh, Mikhail Zakharov and Suleiman Akhmetshin 


Mathematical model of the process of the plasma pulverization of the rod electrode to produce of 


titanium powder 


  



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
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Section 4 "Data Science" 


 


Track 1: "Humanities" 


 


ID 127:  Vadim Moshkin, Ilya 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, Ilya 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 technology for converting paper-based design documentation into an electronic 3D 


model of an object 



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
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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 



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
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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 


 


ID 335:  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 


lymphocytic 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  



https://youtu.be/abPV4bOfuTA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

https://youtu.be/abPV4bOfuTA?list=PLjd9X7bw64tM9y16teATcsW-VGPZ20r4v

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

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
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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 Iakov 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 


IoT 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, Ilya 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  



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
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Posters 
 


Section 1 " Computer Optics and Nanophotonics" 


 


Track 1: "Beams" 


 


ID 20:  Tatiana Plastinina 


Modeling the formation of non-diffraction parabolic beams 


 


ID 31:  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 


 


ID 57:  Oleg Osipov, Dmitry Mishin, Dmitry Panin and Igor Matveev 


Investigation of the reflection of plane optical waves from an inhomogeneous nonreciprocal 


chiral media 


 


ID 75:  Sergey Lishaev 


Investigation of iterative calculation of diffraction-free beams with a given distribution 


 


ID 76:  Evgeny Monin 


Comparative study of propagation of Gauss-Laguerre beams and circular Airy beams in a 


parabolic fiber 


 


ID 82:  Ilya 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 angular 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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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 waveguides  


 


ID 561:  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" 


 


ID 11:  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 


 


ID 61:  Mikhail Evseev, Eugene Bashkirov, Ali Othman and Anna Gorchakova-


Zakatova 


Entanglement in two-atom Jaynes-Cummings model with Kerr nonlinearity 


 


ID 64:  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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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:  А. 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 


Nanotechnology for diffraction optics 


 


ID 803: M.R. Duparre 


In memory of professor Mikhail Aronovich Golub 


 


Track 3: "Sensors and optical devices" 


 


ID 51 Andrey Mezhenin and Timur Gruzdev 


The use of diffractive optical elements for laser cutting of sheet cardboard 


 


ID 81:  Stanislav Sergunin and Станислав Краснов 


Focusing of pulsed laser linearly polarized Gaussian beams using refractive microaxicons 


 


ID 105:  Gregory Pchelkin, Varvara Fadeenko and Vadim 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 Ilyasova 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/SiO2 


 


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 registration 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, Ivan 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 


Сonventional 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 Ivanova, Maria Ivanova, Anton Bourdine and 


Vladimir 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:  Vladimir 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 years 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 Bragg 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:  Vladimir 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 


 


ID 74:  Yuliya Vybornova and Aleksey Maksimov 


A comparative study of restoration techniques 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 


 


ID 94:  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 



https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348067742525&cot=4

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085835536&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348067984664&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348067984664&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348067984910&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348067984910&cot=4

https://miro.com/app/board/o9J_ksEe2E8=/?moveToWidget=3074457348055847915&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348068033457&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348068087584&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348068152077&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348068152377&cot=4

https://miro.com/app/board/o9J_ksEe2FA=/?moveToWidget=3074457348103393756&cot=4

https://miro.com/app/board/o9J_ksEe2FU=/?moveToWidget=3074457348068300826&cot=4

https://miro.com/app/board/o9J_ksEe2FA=/?moveToWidget=3074457348069389243&cot=4

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085985663&cot=4

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348085985663&cot=4





43 


 


ID 581:  Ivan Kholopov and Igor Kudinov 


Scene-based non-uniformity fixed pattern noise correction algorithm for infrared video 


sequences 


 


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 Ivleva, 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 
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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 years of prof. V.A. Fursov 


 


Track 3: "Computer Vision" 


 


ID 48:  Evgeny Myasnikov 


Assessment of camera orientation in Manhattan scenes using information from optical and 


inertial sensors  


 


ID 58:  Vladislav Myasnikov and Alexander Verichev 


Image Inpainting as a Quadratic Programming Task 


 


ID 60:  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 techniques for PCA-based human action recognition 


 


ID 471:  Ilya 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 Ivano-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 


 


  



https://miro.com/app/board/o9J_ksEe2E8=/?moveToWidget=3074457348056516871&cot=4

https://miro.com/app/board/o9J_ksEe2E8=/?moveToWidget=3074457348056516871&cot=4

https://miro.com/app/board/o9J_ksEe2E8=/?moveToWidget=3074457348055981334&cot=4

https://miro.com/app/board/o9J_ksEe2GI=/?moveToWidget=3074457348100299092&cot=4





47 


 


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 


 


ID 17:  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 Iliya 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 quantum models 


 


Track 2: "Тechnical 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, Ilnur 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:  Vladimir 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 Ivanushkin and Ivan Tkachenko 


Modelling of onboard systems operation of small satellites based on general logical-probabilistic 


method 


 


ID 574:  Iliya 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 rectangular 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 Ivan 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 


 



https://miro.com/app/board/o9J_ksEe2HA=/?moveToWidget=3074457348067395584&cot=4

https://miro.com/app/board/o9J_ksEe2HA=/?moveToWidget=3074457348067395584&cot=4

https://miro.com/app/board/o9J_ksEe2HA=/?moveToWidget=3074457348067486698&cot=4

https://miro.com/app/board/o9J_ksEe2HA=/?moveToWidget=3074457348067486698&cot=4

https://miro.com/app/board/o9J_ksEe2HA=/?moveToWidget=3074457348067487264&cot=3

https://miro.com/app/board/o9J_ksEe2HA=/?moveToWidget=3074457348067553866&cot=4

https://miro.com/app/board/o9J_ksEe2HA=/?moveToWidget=3074457348067588267&cot=4

https://miro.com/app/board/o9J_ksEe2HA=/?moveToWidget=3074457348067588267&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067694866&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067695258&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067695258&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067765655&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067765655&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067766164&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067766164&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067766566&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067766566&cot=4

https://miro.com/app/board/o9J_ksEe2Hg=/?moveToWidget=3074457348067807147&cot=4





51 


 


ID 771:  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:  Vladimir Volotsuev 


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 networksI 


 


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 Pavlov 


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 Ilgam Galiullin 


Using Augmented Reality Technologies for Mobile Application Development 


 


ID 260:  Oleg V. Goryachkin 


Review of V.A. Soifer's work in the field of statistical communication theory 


 


ID 477:  Irina 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 


 


ID 66:  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:  Sergeу 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:  Il'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 


 


ID 53:  Maximilian Khotilin, Alexander Kupriyanov, Natalia Kravtsova and Igor 


Rytsarev 


Сlassification 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, Ilya 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, Ilia 


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 Ilyasova 


Data exchange platform for digital economy 


 


ID 745:  Roman Lobov and Ilia 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 


 


ID 98:  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 сlassification 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 PQRST 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:  Ilya 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 Identification 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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XVI Международная научно-техническая конференция 


ОПТИЧЕСКИЕ МЕТОДЫ ИССЛЕДОВАНИЯ ПОТОКОВ 


(ОМИП-2021) 


Москва, 28 июня – 2 июля 2021 г. 


ОРГКОМИТЕТ КОНФЕРЕНЦИИ 


Сопредседатели конференции: 


Д.М. Маркович – чл.- корр. РАН, А.В. Клименко – академик РАН 


Сопредседатели программного комитета: 


д.т.н. Ю.Н. Дубнищев, д.т.н. Н.М. Скорнякова 


Ученый секретарь: к.т.н. А.Ю. Поройков 


 


Члены программного комитета:


Вараксин А.Ю. (Москва) 


Вишняков Г.Н. (Москва) 


Гордиенко В.М. (Москва) 


Евтихиева О.А. (Москва) 


Жаркова Г.М. (Новосибирск) 


Зверев П.Г. (Москва) 


Ковш И.Б. (Москва) 


Кулеш В.П. (Жуковский) 


Кульчин Ю.Н. (Владивосток) 


Левин Г.Г. (Москва) 


Луцкий А.Е. (Москва) 


Матвиенко Г.Г. (Томск) 


Мачихин А.С. (Москва) 


Машек И.Ч. (Санкт-Петербург) 


Мошаров В.Е. (Жуковский) 


Одиноков С.Б. (Москва) 


Петров О.Ф. (Москва) 


Приезжев А.В. (Москва) 


Смирнов В.В. (Москва) 


Смирнов В.И. (Москва) 


Чашечкин Ю.Д. (Москва) 


Чугуй Ю.В. (Новосибирск) 


Ягодкин В.И. (Москва)


 


Члены организационного комитета:


Бондарев А.Е. (Москва) 


Знаменская И.А. (Москва) 


Иншаков С.И. (Жуковский) 


Минеев Б.И. (Москва) 


Булатов М.Ф. (Москва) 


Пожар В.Э. (Москва) 


Привалов В.Е. (Санкт-Петербург) 


Шеманин В.Г. (Новороссийск) 


 


Рабочий комитет: 


 А.В. Кучменко Ш.Ш. Усманова 


 Е.В. Шматко 
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ОБЩАЯ ИНФОРМАЦИЯ 


 


1. Работа конференции будет проходить в дистанционном 


формате с помощью системы Webex Events. Для участия в 


секции необходимо зарегистрироваться с помощью специальной 


формы по ссылке, расположенной на главной странице сайта 


канференции https://omfi-conf.ru. Возможна регистрация сразу на 


несколько секций. Докладчикам при регистрации необходимо 


указать номера представляемых докладов. 


2. Продолжительность пленарных докладов 45-60 минут, 


приглашенных и обзорных докладов – 30 мин, секционных 


докладов – 15 мин (включая дискуссию). Докладчик 


самостоятельно предоставляет доступ к экрану своего 


компьютера и транслирует подготовленную презентацию. 


3. При необходимости воможно заранее прислать 


презентацию в формате MS Powepoint в Оргкомитет 


конференции по адресу omfi@omfi-conf.ru, для трансляции ее с 


компьютеров секретарей секций. 


4. Участники, оплатившие оргвзнос смогут получить 


наборы докладчиков после конференции самовывозом из НИУ 


МЭИ или почтовым отправлением. Дату самовывоза нужно 


предварительно согласовать с Оргкомитетом по по адресу 


omfi@omfi-conf.ru. 


 


 


  



https://omfi-conf.ru/

mailto:omfi@omfi-conf.ru

mailto:omfi@omfi-conf.ru
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РАСПОРЯДОК РАБОТЫ КОНФЕРЕНЦИИ 


 
28 июня 


10.00. Открытие конференции 


Пленарные доклады: 


1. Маркович Д.М. Оптическая диагностика процессов в камерах сгорания 


газовых турбин.  


2. Зинин П.В., Кутуза И.Б. Уникальная научная установка «Лазерный 


нагрев в ячейках высокого давления». 


3. Знаменская И.А. Принципы экспериментального моделирования, 


визуализации, цифрового анализа вихревых процессов в геосредах. 


4. Сергеев Д.А. Использование оптических методов при лабораторном 


моделировании процессов взаимодействия атмосферы и океана в 


пограничных слоях. 
 


13.00–14.00  Перерыв 


14.00–17.30  Секционные доклады. Секция 3, 7-1 


29 июня 


10.00–13.00  Секционные доклады. Секции 8, 7-2 


13.00–14.00  Перерыв 


14.00–18.00  Секционные доклады. Секции 8, 9 


30 июня 


10.00–13.00  Секционные доклады. Секции 1, 5 


13.00–14.00  Перерыв 


14.00–18.00  Секционные доклады. Секция 1, 4 


01 июля 


10.00–13.00  Секционные доклады. Секция 10, СМДП-2021 


13.00–14.00  Перерыв 


14.00–18.00  Секционные доклады. Секция 10, СМДП-2021 


02 июля 


10.00–15.00  Секционные доклады. Секции 2 


15.00  Подведение итогов конференции  
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Содержание 
 


Секция 1. Лазерная анемометрия.................................................... 6 


Секция 2. Теневые, рефрактометрические и 
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Секция 1. Лазерная анемометрия 


Руководители секции — Маркович Д.М., Дубнищев Ю.Н. 


Секретарь секции — Усманова Ш.Ш. 


30 июня 10.00–13.00, 14.00–17.00 
 


1. Ивченко И.В. Flow visualization around cylinder under surface discharge action in 


the still atmosphere. 


 


2. Ковалев А.В., Ягодницына А.А., Бильский А.В. Применение метода Particle 


Tracking Velocimetry для исследования гидродинамики течений 


несмешивающихся жидкостей в микрофлюидных устройствах. 


 


3. Копьев В.Ф., Зайев М.Ю., Копьев В.А. High-speed PIV investigation of the flow 


created by the model rotor in hover mode. 


 


4. Панов С.Н. Новая серия оптических систем серии FLEX (FlexLDA, FlexPDA, 


FlexPIV) для исследования потоков жидкости и газа фирмы Dantec Dynamics. 


 


5. Сергеев Д.А., Кандауров А.А. Исследовании PIV-методами влияния волн на 


флуктуационные характеристики приповерхностных течений при ветро-


волновом взаимодействии. 


 


6. Сергеев Д.А., Кандауров А.А. Использование комбинированного PIV-PTV 


метода при исследовании процессов генерации за счет дробления типа 


"парашют" при ветроволновом взаимодействии. 


 


7. Сковородкин Е.А., Веретенников С.В., Евдокимов О.А., Гурьянов А.И. 


Экспериментальное исследование и анализ структуры противоточного 


закрученного течения с применением метода цифровой трассерной 


визуализации. 


 


8. Суслов Д.А., Шторк С.И., Литвинов И.В., Гореликов Е.Ю., Мухин Д.Г., Степанов 


К.И. Flow characterization in an axial micro-hydroturbine model (Использование 


метода лазерно-допплеровской анемометрии для поиска оптимальных 


режимов работы модели микрогидротурбины). 


 


9. Филипов М.В., Золотухин А.В., Чохар И.А., Терехов В.В., Терехов В.И., Баранов 


И.Н. Reconstruction of the flow structure in a matrix channel based on two-


component LDA data (Восстановление структуры трехмерных течений с 


помощью двухкомпонентного ЛДА). 


 


10. Цой М.А., Шарифуллин Б.Р., Скрипкин С.Г., Наумов И.В. Программно-


аппаратный комплекс трековой визуализации закрученных потоков. 
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Секция 2. Теневые, рефрактометрические и 


интерференционные методы 
Руководитель секции — Павлов И.Н. 


Секретарь секции — Шматко Е.В. 


02 июля 10.00–14.00 
 


1. Арбузов В.А., Арбузов Е.В., Дубнищев Ю.Н., Золотухина О.С., Лукашев В.В. 


Polychromatic Hilbert diagnostics of phase and temperature disturbances, induced 


by candle flame in air. 


 


2. Арбузов В.А., Арбузов Е.В., Дубнищев Ю.Н., Золотухина О.С., Лукашев В.В. 


Optical diagnostics of hydrogen-air diffusion flame. 


 


3. Владимиров А.П., Друкаренко Н.А., Михайленко Ю.А. Спекл-диагностика 


необратимых процессов, протекающих в некоторых живых и технических 


объектах. 


 


4. Захаров Н.С., Сулягина О.А., Мошин А.А., Терещук А.Ю., Солнцева Е.В. 


Исследование конвективных течений в гидрогелях методом оптической 


голографии. 


 


5. Красин Г.К., Сцепуро Н.Г., Ковалев М.С., Данилов П.А., Кудряшов С.И. Detection 


and study of polarized pulsed photoluminescence of diamonds for mapping of 


natural diamond (Детектирование и исследование поляризованной 


импульсной фотолюминесценции алмазов для определения возможности 


голографического картографирования природного алмаза). 


 


6. Кучменко А.В., Лапицкий К.М., Лапицкая И.А., Бадамшина Э.Б. Investigation of 


partially transparent and high-density two-phase liquids using laser interference 


method (Исследование частично-прозрачных и высокоплотностных 


двухфазных жидкостей лазерным интерференционным методом). 


 


7. Лапицкий К.М., Расковская И.Л., Лапицкая И.А., Бадамшина Э.Б. Investigation of 


thermal inhomogeneities in liquid using of a laser sheet refractograms 


(Исследование тепловых неоднородностей в жидкости с использованием 


рефракционных изображений плоского лазерного пучка). 


 


8. Макеев М.О., Осипков А.С., Батшев В.И., Польщикова О.В., Рышков Н.С., 


Кочервинский В.В., Юрков Г.Ю. Investigation of the phase delay of radiation by a 


transparent ferroelectric polymer film (Исследование фазовой задержки 


излучения прозрачной сегнетоэлектрической полимерной плёнкой). 
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9. Мурсенкова И.В., Ляо Ю., Уланов П.Ю., Ши Л. Высокоскоростное теневое 


зондирование сверхзвукового потока с наклонной ударной волной при 


инициировании импульсного поверхностного разряда. 


 


10. Павлов И.Н., Платонова И.В., Расковская И.Л., Янина Г.М. Propagation of laser 


beams through curved interfaces of transparent media (Распространение 


лазерных пучков при наличии искривленных границ раздела прозрачных 


сред). 


 


11. Роньшин Ф.В., Дементьев Ю.А., Кочкин Д.Ю., Элоян К.С., Вожаков И.С. 


Исследование формирования газо-жидкостных течений в мини- и 


микроканальных смесителях. 


 


 


Секция 3. Визуализация потоков 
Руководитель секции — Знаменская И.А. 


Секретарь секции — Кучменко А.В. 


28 июня 14.00–17.00 
 


1. Барткус Г.В., Кузнецов В.В. Application of the laser-induced fluorescence to study 


local characteristics of a gas-liquid flow in rectangular microchannel 


(Применение метода лазерно-индуцированной флуоресценции для 


исследования локальных характеристик газожидкостного течения в 


микроканале). 


 


2. Бильский А.В., Гобызов О.А. Плоскостная лазерно-индуцированная 


флуоресценция для диагностики конического факела распыла. 


 


3. Знаменская И.А., Иванов И.Э., Татаренкова Д.И., Кули-заде Т.А. Визуализация 


дифракции ударной волны на уступе импульсным объемным разрядом. 


 


4. Исаенков С.В., Черданцев А.В., Черданцев М.В., Маркович Д.М. Влияние 


внешних возмущений на волновую картину пленки жидкости в дисперсно-


кольцевом режиме газожидкостного течения. 


 


5. Кравченко О.В., Азарова О.А., Лапушкина Т.А. Image-based processing simulation 


of shock wave propagation through the area of ionization instability. 


 


6. Мизев А.И., Мошева Е.А., Шмыров А.В. Visualizing methods for the mixing process 


of liquids in a continuous-flow Y-channel in the presence of double diffusive 


convection. 


 


7. Скрябин А.С., Телех В.Д., Павлов А.В., Чесноков Д.А., Жупанов В.Г., Новиков П.А. 


Visualization of the gas flows that formed above the thin-film coatings under VUV 


radiation influence (Визуализация структуры газодинамических течений, 
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возникающих при воздействии ВУФ излучения на тонкопленочные 


покрытия). 


 


8. Скрипкин С.Г., Цой М.А., Кравцова А.Ю. High-speed visualization of a cavitating 


hydrofoil with a critically low aspect ratio (Высокоскоростная визуализация 


кавитационного обтекания профиля крыла в щелевом канале с малым 


аспектным отношением). 


 


 


Секция 4. Оптико-электронное приборостроение 
Руководитель секции — Печинская О.В. 


Секретарь секции — Шматко Е.В. 


30 июня 14.00–18.00 
 


1. Аскерко М.В., Гавлина А.Е., Батшев В.И., Новиков Д.А. Orthogonal ray 


interferometer: modification for testing convex and concave mirror surfaces 


(Схема ортогональных лучей в модификации для контроля выпуклых и 


вогнутых зеркал). 


 


2. Гавлина А.Е., Новиков Д.А., Аскерко М.В. Orthogonal ray scheme: A method for 


processing interference patterns and reconstructing the shape of a test convex 


mirror (Схема ортогональных лучей: метод обработки интерференционной 


картины и восстановления формы контролируемого выпуклого зеркала). 


 


3. Березовская Н.В., Близнюк В.В., Паршин В.А., Тарасов А.Е. Optimization of power 


supply mode of single-mode laser diode by ratio of current and integral spectrum 


parameter 


 


4. Вытовтов К.А., Барабанова Е.А., Вишневский В.М. High-performance 1х4-


demultiplexer for next-generation all-optical telecommunication systems 


(Быстродействующая отклоняющая система 1х4 для фотонных систем 


связи). 


 


5. Батшев В.И., Баландин И.А., Гавлина А.Е. Разработка модульной системы для 


исследования пространственных, спектральных, поляризационных и других 


свойств микрообъектов. 


 


6. Крюков А.В., Якубовский С.В. Field curvature correction in video endoscope lenses 


through the parameters of air meniscus (Коррекция кривизны поля в 


объективах видеоэндоскопов через параметры воздушного мениска). 


 


7. Крюков А.В., Качурин Ю.Ю., Датий Ю.С. Design of thermal imaging continuous-


zoom optical system (Расчет панкратической тепловизионной системы 


смотрящего типа). 
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8. Лавров Е.А., Мазур М.М., Шорин В.Н., Судденок Ю.А. Two-wave laser 


displacement meter. 


 


9. Макеев М.О., ОсипковА.С., Батшев В.И., Михалёв П.А., Паршин Б.А., Козлов А.Б., 


Мачихин А.С. Исследование стойкости защитных алмазоподобных покрытий 


к воздействию циклического изменения температуры. 


 


10. Неверов С.М., Мачихин А.С. Optical system design of multispectral video camera 


for 8-14 microns range (Расчёт оптической системы мультиспектральной 


видеокамеры для диапазона 8-14 мкм). 


 


11. Шевченко М.А., Баранов А.Н., Кудрявцева А.Д., Маресев А.Н., Чернега Н.В., 


Уманская С.Ф., Водчитс А.И., Земсков К.И. Raman random lasing in Ba(NO3)2 


powder (Влияние температуры и длительности импульса накачки на ВКР в 


порошках). 


 


 


Секция 5. Компьютерные методы обработки 


сигналов и изображений 
Руководитель секции — Поройков А.Ю. 


Секретарь секции — Кучменко А.В. 


30 июня 10.00–13.00 
 


1. Мурсенкова И.В., Тимохин М.Ю., Тихонов М.С., Милицина А.А., Кузнецов А.Ю. 


Digital processing of shadowgraph images taking into account the diffraction of 


light at a shock front (Цифровая обработка теневых изображений с учетом 


дифракции на фронте ударной волны). 


 


2. Бехтин Ю.С., Воробьев К.М. 3D image compression during ultrasound phased 


diagnostics based on wavelet subband coding planar scans (Метод компрессии 


трехмерных изображений ультразвуковой фазированной диагностики на 


основе субполосного вейвлет-кодирования плоскостных срезов). 


 


3. Егоров Д.П., Кутуза Б.Г., Аквилонова А.Б., Кравченко О.В. Cloud species 


classification from video recordings. 


 


4. Качурин Ю.Ю., Крюков А.В., Кананыхин О.А., Федоринов А.С. Calculation of 


contrast for computer simulated resolution chart image (Расчет контраста в 


изображении штриховой миры при его компьютерной симуляции). 


 


5. Митрофанова А.Ю., Сафин А.Р., Кравченко О.В. Neuromorphic computing based 


on an antiferromagnet-heavy metal hybrid structure under the action of laser 


pulses (Нейроморфные вычисления на основе гибридной структуры 
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антиферромагнетик-тяжёлый металл под действием импульсов лазерного 


излучения). 


 


6. Разумов Т.Е., Чуриков Д.В., Кравченко О.В. Application of convolutional neural 


networks in optical text recognition to junk data filtering (Применение 


свёрточных нейронных сетей в задаче оптического распознавания текста для 


фильтрации нежелательных данных). 


 


7. Чашников Е.А., Никулин В.В., Марактаев Б.И. Determination of the parameters of 


a vortex ring with an air core in a liquid by computer processing of video images 


(Определение параметров вихревого кольца с воздушным ядром в жидкости 


путем компьютерной обработки видеоизображений). 


 


 


Секция 7-1. Применение оптических методов 
Руководитель секции — Поройков А.Ю. 


Секретарь секции — Кучменко А.В. 


28 июня 14.00–17.00 
 


1. Бармина Е.В., Жильникова М.И., Кобцев В.Д., Кострица С.А., Орлов С.Н., Волков 


С.Ю., Шафеев Г.А. Study of synthesis and combustion of composite fuels based on 


n-decane and Al nanoparticles (Лазерная диагностика профилей локальной 


температуры газа в пламени при горении композитных топлив на основе n-


декана и наночастиц Al). 


 


2. Ведяшкина А.В., Расковская И.Л., Павлов И.Н., Ринкевичюс Б.С. Бесконтактный 


непрерывный контроль параметров пограничных слоёв в жидкостях с 


помощью метода каустик. 


 


3. Газизов И.М., Смирнов А.А. Спектральный анализ фотопроводимости для 


определения характеристик CdTe и CdZnTe детекторов. 


 


4. Горбушин А.Р., Курулюк К.А., Кулеш В.П., Швардыгулов Г.Е. Specifics of 


application of videogrammetric system Vic-3D in aerodynamic experiment 


(Особенности применения видеограмметрической системы Vic-3D в 


аэродинамическом эксперименте). 


 


5. Жиленко Д.Ю., Кривоносова О.Э. Спектры турбулентных течений во 


вращающихся сферических слоях жидкости. 


 


6. Кугейко М.М., Баравик А.А. Determination of the concentration of СО2 and H2O 


vapor under conditions of overlapping spectral lines. 
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7. Поройков А.Ю., Шарикова М.О., Марченков А.Ю. Оптическая диагностика 


дефектов железнодорожных рельсов. 


 


 


Секция 7-2. Применение оптических методов 
Руководитель секции — Поройков А.Ю. 


Секретарь секции — Кучменко А.В. 


29 июня 10.00–13.00 
 


1. Приглашенный доклад 


Проскуряков К.Н., Аникеев А.В. Self-oscillations that cause the destruction of 


intermolecular bonds in the water coolant of a nuclear power plant. 


 


2. Смирнов В.В., Кобцев В.Д., Кострица С.А., Козлов Д.Н., Волков С.Ю. Измерение 


времени корреляции локальной температуры в нестационарном пламени с 


использованием спектроскопии когерентного антистоксова рассеяния света. 


 


3. Сцепуро Н.Г., Ковалев М.С., Красин Г.К., Данилов П.А., Кудряшов С.И. Three-


dimensional mapping of the optical centers in the bulk of natural diamond by 


photoluminescent spectroscopy (Трёхмерное картирование распределения 


оптических центров в объеме природного алмаза фотолюминесцентной 


спектроскопией). 


 


4. Тураби А., Жилкин Б.П., Жукова Л.В., Шмыгалев А.С., Руденко А.А., Корсаков А.С. 


Thermal conductivity measurement of infrared optical fibres based on silver halide 


solid solution crystals. 


 


5 Чичигин Б.А., Малушин Д.С., Кокуров А.М., Субботин Д.Е. Study and quantitative 


assessment of the structural inhomogeneities parameters of composite materials 


(Исследование и оценка их параметров несплошностей структуры 


композитных материалов). 


 


6. Чупин В.А., Гусев Е.С. Регистрация лазерными методами 


инфрагравитационных волн вызванных тайфунами. 


 


7 Яскин А.С., Зарвин А.Е., Каляда В.В., Дубровин К.А., Художитков В.Э. Истечение 


микроструи этанола из отверстия в вакуум. 


 


 


 


 


 


 







13 


 


Секция 8. Акустооптика и оптоакустика 
Руководители секции — Пожар В.Э., Шакин О.В. 


Секретарь секции — Быков А.А. 


29 июня 10.00–13.00, 14.00–18.00 
 


1. Приглашенный доклад 


Кулак Г.В., Ропот П.И., Шакин О.В. Collinear acousto-optical filtration of 


polychromatic Bessel light beams in lithium niobate crystals. 


 


2. Марунин М.В., Поликарпова Н.В. Two-dimensional phonon crystals based on fused 


silica for acousto-optics. 


 


3. Приглашенный доклад 


Павлюк А.А., Мазур М.М., Рябинин А.В., Мазур Л.И., Шорин В.Н., Пальцев Л.Л. 


Acousto-optic modulator for fiber systems made LiBi(MoO4)2 crystal 


(Акустооптический модулятор для волоконных систем на кристалле 


LiBi(MoO4)2). 


 


4. Епихин В.М., Мазур М.М., Рябинин А.В., Карнаушкин П.В., Мазур Л.И. Acousto-


optic modulators/frequency shifters with single-mode optic fibers 


(Акустооптические модуляторы-частотосдвигатели с одномодовыми 


волоконными световодами). 


 


5. Приглашенный доклад 


Поликарпова Н.В., Чиж И.К. Acousto-optic devices using acoustic waves 


refraction. 


 


6. Бурмак Л.И. Acousto-optic filtration in low-coherence spectral-domain 


interferometry (Особенности акустооптической фильтрации в схемах 


низкокогерентной интерферометрии с регистрацией в спектральной 


области). 


 


7. Наумов А.А. Optical system of 3D AOTF-based microscopic imager (Оптическая 


система для объемной и спектральной визуализации микрообъектов на 


основе акустооптической фильтрации стереоскопических пучков). 


 


8. Горевой А.В., Быков А.А. Применение акустооптической фильтрации для 


дистанционного определения температуры нагретых объектов. 


 


9. Никитин П.А., Герасимов В.В. Temperature dependence of acousto-optic 


diffraction of terahertz radiation in liquefied SF6 gas (Температурная 


зависимость акустооптической дифракция терагерцевого излучения в 


сжиженном элегазе). 
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10. Романова Г.Э., Беляева А.С. Energy efficiency of lighting systems based on 


acousto-optic filtration (Анализ способов увеличения коэффициента 


использования светового потока в осветительных системах с применением 


акустооптической фильтрации). 


 


11. Никитин П.А., Герасимов В.В. Влияние давления на эффективность 


акустооптической дифракции терагерцевого излучения в сжиженном 


элегазе. 


 


12. Приглашенный доклад 


Шакин О.В., Архангельский В.Б., Павлюк А.А., Казаков В.И., Бестугин А.Р., 


Электрооптический и магнитооптический измерители переменного 


напряжения и тока для высоковольтных линий передачи энергии. 


 


13. Приглашенный доклад 


Ковалевич А.С., Кинжагулов И.Ю., Степанова К.А., Семерич А.С. Исследование 


кинетики разрушения материалов, выполненных технологией селективного 


лазерного плавления, с применением метода акустической эмиссии. 


 


14. Зинин П.В., Титов С.А., Мартьянов П.С. Development of a high frequency 


ultrasonic setup for measuring the parameters of thin films (Разработка 


высокочастотной ультразвуковой установки для измерения параметров 


тонких пленок). 


 


15. Алифанова И.Е., Фёдоров А.В., Быченок В.А., Беркутов И.В., Хошев А.Е. 


Methodology for assessing the uncertainty of measurements of mechanical stresses 


by the ultrasonic method with the help of an optical-acoustic separate-combined 


transducer (Методика оценки неопределенности механических напряжений, 


измеренных ультразвуковым методом с помощью оптико-акустического 


раздельно-совмещенного преобразователя). 


 


16. Пожар В.Э., Батшев В.И., Мачихин А.С., Горевой А.В. Aberration analysis of 


AOTF-based stereoscopic spectral imager using optical design software 


(Моделирование оптической системы акустооптического 


стереоскопического спектрометра). 


 


 


Секция 9. Научная визуализация 
Руководитель секции — Бондарев А.Е. 


Секретарь секции — Усманова Ш.Ш. 


29 июня 14.00–18.00 
 


1. Бондарев А.Е., Кувшинников А.Е. Processing and visualization of the results of 


parametric numerical calculations. 
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2. Высоких Ю.Е., Михайлова Т.В., Краснобородько С.Ю., Коломийцев А.С., Ильин 


О.И., Шапошников А.Н., Бержанский В.Н., Чуриков Д.В., Булатов М.Ф. 


Ближнепольная поляризационная оптическая микроскопия на углеродных 


апертурных кантилеверах для характеризации доменной структуры и 


топографии тонких пленок. 


 


3. Козлов Н.В., Мошева Е.А., Шмыров А.В. Visualization of hydrodynamic and 


physico-chemical processes in rotating and vibrating containers.  


 


4. Жиленко Д.Ю., Кривоносова О.Э. Селекция волновых чисел при потере 


устойчивости течений во вращающихся сферических слоях. 


 


5. Костюхин А.С., Федоров А.В., Павлухин Е.А., Малый В.В. Development and 


experimental testing of the technique of ultrasonic control of brazed joints of heat 


exchangers. 


 


6. Крень А.П., Мачихин А.С., Худолей А.Л., Ланцман Г.А. Исследование точности 


определения диаметра отпечатка при динамическом индентировании на 


основании оптических измерений. 


 


7. Кривоносова О.Э., Жиленко Д.Ю. Волновые структуры при нестационарном 


вращении вязкой несжимаемой жидкости. 


 


8. Мизёв А.И., Шмыров А.В. Studying the surfactant dynamics at non-isothermal 


liquid surface with thermography. 


 


9. Сапожников С.З., Митяков В.Ю., Митяков А.В., Павлов А.В., Бобылев П.Г., 


Кикоть Н.Е., Бикмулин А.В. Comprehensive study of boiling regimes with use of 


highspeed imaging and gradient heatmetry (Комплексное исследование 


режимов кипения методами высокоскоростной визуализации и градиентной 


теплометрии). 


 


10. Смирнов В.И. Формулы для оптимальных оценок поляризационных 


параметров стокса при аддитивно-мультипликативном шуме. 


 


11. Приглашенный доклад 


Смирнов В.И. Параметрическая идентификация и компьютерная 


визуализация измерений полей турбулентных параметров в струе жидкости. 
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Секция 10. Оптические методы в биомедицине и 


экологии 
Руководители секции — Бурлаков А.Б., Данилычев М.В. 


Секретарь секции — Кучменко А.В. 


01 июля 10.00–13.00, 14.00–17.00 
 


1. Анциперов В.Е., Кершнер В.А. Автоэнкодеры с архитектурой рецептивных 


полей для сжатого представления биомедицинских изображений. 
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Schedule of Conferences ICCT-2021 and ARMIMP-2021  


04.10.2021 
Monday 


No. Time Speakers Presentation 


1 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 
 
A.m. 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 
 
O. 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 


2 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 
12.00 


Coffee-break 


3 12.00 
12.40 


Michele Pagano 
Italy 


On the proper choice of 
datasets and traffic 


features for real-time 
anomaly detection 


4 12.40 
13.10 


Elena Stoykova 
Bulgaria 


Normalization in dynamic 
speckle analysis for non-
destructive monitoring of 


speed of processes 
5 13.10 


13.50 
Pavel Belov 


Russia 
Metasurfaces for 


improvement of MRI 


15.00-19.00 Sessions 


19.00. Welcome party 


05.10.2021 
Tuesday 


6 10.00 
10.40 


Sergei Bozhevolnyi 
Denmark 


Plasmon-empowered 
nanophotonics 


7 10.40 
11.20 


Sergei Maksimenko 
Belarus 


Генерация и 
распространение 


электромагнитных волн в 
углеродных 


наноструктурах 
- 11.20 


11.40 
Coffee-break 


8 11.40 
12.20 


Rakesh Kumar 
India 


Performance analysis of a 
cloud computing system 


using queuing model with 
correlated Reneging 


9 12.20 
13.00 


Maria Kafesaki 
Greece 


Computer 
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 
10.40 


Alexei. Sukhorukov 
Australia 


Quantum optics with 
nanostructured metasurfaces 


11 10.40 
11.20 


Alexander Zagoskin 
United Kingdom 


Passive quantum location 
and quantum metamaterial 


antennas 
12 11.20 


12.00 
Oleg Tretiakov 


Australia 
Beyond Skyrmions: 


Alternative Topological Spin 
Textures in In-plane 


Magnets 
13 12.00 


12.30 
Coffee-break 


 
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 


15.15 
A. V. Balabanov,  


A. M. Kasimov, A. I. Popov 
V. A. Trapeznikov Institute 
of Control Sciences of  RAS 


Development and Research 
of Base Elements of 


Microfluidics  
for Microelectronics 


Applications 
2 15.15 


15.30 
Cong Yuhao, Zhang Yong, 


HuGuang-Da 
Shanghai Customs College 


Shanghai University 


Linear Time-Delay Circuit 
and Stabilizing Controller 


3 15.30 
15.45 


A.A. Khitrovo 
V. A. Trapeznikov Institute 
of Control Sciences of RAS 


Prospects for the Application 
of Oscillatory Energy 


Converters  
of Mechanical Energy to 


Electrical Energy 


4 15.45 
16.00 


A.I. Andreev,  
A.P. Perekrestov 


Astrakhan State Technical 
University 


 


Application of non-
stationary gyroscopes  
in measuring technology 


 


5 16.00 
16.15 


Cong Yuhao, Ji Qingjiao, 
Hu Guangda 


Shanghai Customs College,  
Shanghai University  


Parameter identification  
of permanent magnet 


synchronous AC motor  
based on spectral method 


6 16.15 
16.30 


К.К.Талыпов, 
А.Д.Аккозов, 


Ж.А.Абакирова 
Институт физики 


Национальной академии 
наук Кыргызской 


Республики,   
Кыргызский  


государственный 
технический университет,  


Моделирование синтеза 
голографических фильтров  
для оптической обработки 


информации 
 


7 16.30 
16.45 


I. Sh. Khasanov,  
V. V. Gerasimov 


Scientific and Technological 
Centre of Unique 


Instrumentation of RAS, 


Experimental Demonstration 
of Ghost Imaging  


with Speckle Light in Long-
wavelength Infrared Range 


 







Budker Institute of Nuclear 
Physics SB RAS  


8 16.45 
17.00 


T. V. Blagova,  
I. Sh. Khasanov 


Scientific and Technological 
Centre of Unique 


Instrumentation of the RAS,  
Bauman Moscow State 
Technical University,  


Contribution of wave 
aberrations represented by 


Zernike polynomials 
to the cross-correlation 


function between distorted 
and actual 


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 
14.15 


С.А. Титов,  
А.С. Мачихин,  


В.Э. Пожар  
Научно-технологический 


центр  
уникального 


приборостроения РАН 


Визуализация 
акустического поля в 
акустооптических 
устройствах 


2 14.15 
14.30 


В.И. Батшев, А.Б. Козлов,  
М.О. Шарикова,  
А.С. Мачихин,  
С.В. Боритко,  
В.А. Ломонов,  
Н.А. Моисеева 


Научно-технологический 
центр  


уникального 
приборостроения РАН,  


Московский 
государственный 


технический университет 
имени Н.Э. Баумана, 


АО «Научно-
исследовательский 


институт «Полюс» имени 
М.Ф. Стельмаха»,  


Национальный 
исследовательский 


университет "МЭИ", 
Московский физико-


технический институт, 


Экспериментальные 
исследования оптических 


характеристик 
акустооптического 


фильтра, работающего в 
видимом и ближнем 


инфракрасном (0.45-1.7 
мкм) диапазонах 


 







Федеральный научно-
исследовательский центр 


«Кристаллография и 
фотоника» РАН 


3 14.30 
14.45 


А. С. Беляева,  
Г. Э. Романова 


Научно-
Исследовательский 
Университет ИТМО 


Анализ влияния 
хроматических аберраций 


на работу системы 
перестраиваемого 
источника на базе 
акустооптического 


фильтра  
4 14.45 


15.00 
М.Г. Мильков, 


Московский 
государственный 


университет  
имени М.В. Ломоносова 


Исследование 
акустических и 


акустооптических свойств 
в двуосных кристаллах 


5 15.00 
15.15 


В.И. Балакший,  
М.И. Купрейчик,  


В.Э. Пожар  
Московский 


государственный 
университет  


имени М.В. Ломоносова, 
Научно-технологический 


центр  
уникального 


приборостроения РАН 


Wide-angle acousto-optic 
devices based on isotropic 
light scattering in biaxial 


crystals 
Широкоугольные 
акустооптические 


дефлекторы на основе 
изотропного рассеяния 


света в двуосных 
кристаллах 


6 15.15 
15.30 


Л. А. Больбасова,  
А.Б. Козлов,  


А.С. Мачихин 
Институт оптики 


атмосферы им. В.Е. Зуева 
СО РАН,  


Научно-технологический 
центр уникального 


приборостроения РАН 


Акустооптический 
дефлектор для коррекции 


наклонов волнового 
фронта лазерного 


излучения в турбулентной 
атмосфере 


 


7 15.30 
15.45 


P. A. Nikitin,  
A. K. Nikitin 


Scientific and Technological 
Centre of Unique 


Instrumentation of RAS 


Dependence of the energy 
efficiency of the acousto-


optic modulator of terahertz 
radiation on the width of the 


ultrasound transducer 
8 15.45 


16.00 


В.Э. Пожар,  
Д.Ю. Великовский.  


Спектральное 
распознавание объектов с 







А.В. Карандин  
Научно-технологический 


центр  
уникального 


приборостроения РАН 


помощью многооконных 
акустооптических 


фильтров: результаты 
модельных экспериментов 


9 16.00 
16.15 


М.О. Шарикова  
Научно-технологический 


центр  
уникального 


приборостроения РАН 


Hyperspectral imaging of 
human skin pathologies: 
tasks to be solved and 


equipment used 


10 16.15 
16.30 


А.С. Веселов,  
А.Е. Гавлина,  


О.В. Польщикова  
Научно-технологический 


центр  
уникального 


приборостроения РАН 


Методы спектральной 
визуализации в 


офтальмологической 
диагностике на основе 


акустооптических 
перестраиваемых 


фильтров 
11 16.30 


16.45 
Y. V. Pichugina,  


S. V. Garnov, Y. N. Bulkin  
The Russian Federal Nuclear 


Center – All-Russian 
Scientific Research Institute 


of Experimental Physics 
(RFNC-VNIIEF) 


Prokhorov General Physics 
Institute of RAS  


2D scanning system of the 
acousto-optical deflector 


with high diffraction 
efficiency 


Subsession 1.3. Optical instruments and methods (17.30-19.00, 
Monday) 


Chairmans Prof. V. Pozhar, Prof. I. Sysoev 
1 17.30 


17.45 
М.В. Алампиев,  
А.И. Ляшенко,  
Е.М. Володина  


Научно-технологический 
центр уникального 


приборостроения РАН 


Многофункциональные 
лазерные системы на 


АИГ:Nd3+. 


2 17.45 
18.00 


А.И. Ляшенко,  
Ю.А. Гольдин,  


Б.А. Гуреев,  
Е.М. Володина 


Научно-технологический 
центр  


уникального 
приборостроения РАН,  


Лазерные системы на 
АИГ:Nd3+ для морского 


УФ-лидара. 
 







Институт океанологии им. 
П.П. Ширшова РАН 


3 18.00 
18.15 


О.М. Вохник,  
П.В. Короленко  


Московский 
государственный 


университет имени М.В. 
Ломоносова 


Особенности физических 
процессов в 


аналитическом резонаторе 
диодного лазерного 


спектрометра 


4 18.15 
18.30 


K. V. Pozhar,  
M. O. Mikhailov,  
E. A. Polyakova,  
E. L. Litinskaia 


Московский технический. 
университет МИЭТ 


Diffuse reflectance 
photometric system  


for noninvasive blood 
glucose control 


5 18.30 
18.45 


A.E.Krasnov,  
D.Yu. Ryzhkova, V.A.Vagin  
Научно-технологический 


центр  
уникального 


приборостроения РАН 


Methodology foridentifying 
gaseous constituents of the 


atmosphere Методика 
идентификации газовых 


составляющих атмосферы 


6 18.45 
19.00 


В.А. Вагин,  
Д.Ю. Рыжкова  


Научно-технологический 
центр  


уникального 
приборостроения РАН 


Особенности измерений 
методом ИК-Фурье-


спектроскопии 


Subsession 1.3. Optical instruments and methods (9.00-10.30, 
Thursday) 


Chairmans Dr. A. Machihin, Dr. P. Nikitin 
1 09.00 


09.15 
P. V. Korolenko,  
O. M. Vokhnik  


Faculty of Physics M. V. 
Lomonosov Moscow State 
University, P. N. Lebedev 
Physical Institute of RAS 


 


Optimization of operating 
modes of the weak 


absorption spectrometer 
Оптимизация режимов 
работы спектрометра 
слабого поглощения 


2 09.15 
09.30 


А. Г. Власова  
Научно-технологический 


центр  
уникального 


приборостроения РАН 


Расчет параметров модуля 
для цифровой 


голографической 
микроскопии на основе 
интерферометра общего 


пути 







3 09.30 
09.45 


В.А. Вагин,  
А.И. Хорохорин,  


И.А. Ступин  
Научно-технологический 


центр  
уникального 


приборостроения РАН 


Особенности электронной 
системы  


для измерения 
импульсных процессов 


4 09.45 
10.00 


О.А. Кананыхин,  
И.А. Левин,  


Ю.Ю. Качурин 
Московский 


государственный 
технический университет 


имени Н.Э. Баумана 


Development of a selective 
assembly card of the 


«Koadut» lens 


5 10.00 
10.15 


А.С. Федоринов,  
О.А. Кананыхин,  


А.С. Крюков,  
Ю.Ю. Качурин 


Московский 
государственный 


технический университет 
имени Н.Э. Баумана 


Objective Lens Aberration 
Analysis with ZEMAX ZPL 


Macro 


6 10.15 
10.30 


N. I. Petrov 
Научно-технологический 


центр  
уникального 


приборостроения РАН 


Influence of plasmonic 
effects on the spectral 
characteristics of the 


frustrated total internal 
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 
14.15 


И.В. Сысоев,  
Д.И. Большаков,  
М.А. Мищенко,  
В.В. Матросов 
Нижегородский 


государственный 
университет  


им. Н.И. Лобачевского,  


Электронный 
нейроподобный генератор 


с возбудимым и 
автоколебательным 


режимом 
 


2 14.15 
14.30 


Н.М. Егоров,  
Д.Д. Кульминский,  
В.И. Пономаренко,  


И.В. Сысоев,  


Аппаратная реализация 
сети нейроподобных 


осцилляторов 
 







М.В. Сысоева, 
Саратовского филиала 


Института радиотехники 
и электроники им. 


В.А. Котельникова РАН,  
Саратовского 


государственного 
технического 


университета имени 
Гагарина Ю.А.,  
Саратовского 


национального 
исследовательского 
государственного 


университета имени 
Н.Г. Чернышевского 


3 14.30 
14.45 


С. Н. Мельникова,  
Н. М. Егоров,  


В. И. Пономаренко,  
И. В. Сысоев,  
М. В. Сысоева 


Саратовский 
государственный 


технический университет 
имени Гагарина Ю.А.,  
Саратовский филиал 


Института радиотехники 
и электроники им. В.А. 


Котельникова РАН, 
Саратовский 


национальный 
исследовательский 
государственный 


университет  
имени Н.Г. 


Чернышевского  


Моделирование эпилепсии 
радиотехническими 


схемами, имитирующими 
таламо-кортикальные сети 


с неодинаковым 
количеством элементов 


 


4 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  


 


5 15.00 
15.15 


Л.А. Зыкова,  
А.Б. Бурлаков,  


С.А. Титов,  
А.Н. Богаченков  


Научно-технологический 
центр  


уникального 
приборостроения РАН 


Исследование сердечно-
сосудистой системы Danio 


rerio 
в постэмбриональный 


период развития  
с помощью 


ультразвукового сканера 


6 15.15 
15.30 


N. M. Zhilo,  
E. L. Litinskaia,  


N. A. Bazaev 
National Research 


University of Electronic 
Technology  


Glucose level control system 
for peritoneal dialysis 


 


7 15.30 
15.45 


E.L. Litinskaia,  
K.V. Pozhar,  
N.M. Zhilo 


National Research 
University of Electronic 


Technology  


Automation problems in a 
closed-loop blood glucose 


control system 
 


8 15.45 
16.00 


А.N. Romanova, 
D. V. Telyshev 


National Research 
University of Electronic 
Technology, Zelenograd, 


Moscow, Russia,  
I.M. Sechenov First 


Moscow State Medical 
University  


Computational fluid 
dynamics simulation of 


hemolysis at different levels 
of circulatory support in the 
left ventricular assist device 


Sputnik  
 


9 16.00 
16.15 


A.C. Мачихин,   
М.В. Волков,  


И.В. Данилычева 
Научно-технологический 


центр уникального 
приборостроения РАН, 
Университет ИТМО, 


ФГБУ "ГНЦ Институт 
иммунологии" ФМБА 


России 
 


Применение методов 
видеокапилляроскопии для 


визуализации и анализа 
микроциркуляции 







10 16.15 
16.30 


D. I. Ryabkin,  
V. V. Molodykh,  


A. Yu. Gerasimenkо 
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 


9.15 
V.E. Antsiperov,  
M.V. Danilychev,  
G.K. Mansurov,  
D.V. Churikov,  


E.R. Pavlyukova 
Институт радиотехники 


и электроники  
им. В.А. Котельникова 


РАН 


Advanced method for 
measuring the mean pulse 


wave velocity  
to assess the artery wall 


elasticity 


2 9.15 
9.30 


A.A. Galiastov,  
D.V. Telyshev 


National Research 
University of Electronic 


Technology (MIET), 
Sechenov First Moscow 
State Medical University,  


Analysis and Regulation of 
the Cardiovascular System  


of Univentricular Heart with 
Different Configurations  


of the Total Cavopulmonary 
Connection 


3 9.30 
9.45 


E. Rubtsova, D. Telyshev 
Institute of Biomedical 


Systems, National 
Research University of 
Electronic Technology,  


Institute for Bionic 
Technologies and 


Engineering, Sechenov 
University  


Lumped parameter model of 
the cardiovascular system 


with baroreflex 
 


4 9.45 
10.00 


Е.П. Альтова, 
П.Ю. Шаранов, 


А.С. Веселов, 
И.Ф. Шишков 


Московский 
государственный 


Исследование 
биологически активных 


объектов с помощью 
газовой электронографии: 
примеры, ограничения и 


возможности метода. 







университет им. 
Ломоносова 


5 10.00 
10.15 


А. А. Грищенко, 
 М. В. Сысоева, 
 И. В. Сысоев 


Саратовский филиал 
Института радиотехники 
и электроники им. В. А. 


Котельникова РАН  
Саратовский 


национальный 
исследовательский 
государственный 


университет  
им. Н. Г. Чернышевского  


Саратовский 
государственный 


технический университет 
им. Ю.А Гагарина  


Статистический анализ 
результатов диагностики 
связанности на примере 


ансамблей осцилляторов – 
моделей абсансной 


эпилепсии 
 


6 10.15 
10.30 


E. M. Filippova,  
U. V. Nesvizhski ,  


S. A. Titov,  
A. I. Glukhov 


Sechenov University 
(MSMU), 


Scientific and 
Technological Centre of 


Unique Instrumentation of 
the RAS 


Using atomic force 
microscopy  


to work with the cell surface 
of Candida albicans 


 
 


7 10.30 
10.45 


Ю. А. Христофорова, 
Ю. Ю. Видинеева 


Самарский 
национальный 


исследовательский 
университет  


Спектральный анализ 
надкостницы лонной кости  


методом Рамановского 
рассеяния 


 


8 10.45 
11.00 


В.Е. Анциперов,  
В.А. Кершнер 


Институт радиотехники 
и электроники  


им. В.А. Котельникова 
Российской академии 


наук 


A method for presenting 
biomedical images  
based on a model of 


receptive fields of human 
visual perception 







9 11.00 
11.15 


М.В. Волков,  
Н.Б. Маргарянц,  
А.В. Потёмкин,  
Д.И. Мялицин  


Научно-
Исследовательский 
Университет ИТМО 


Применение системы 
видеокапилляроскопии с 


когерентным и 
некогерентным 


источниками освещения 
для исследования 


параметров 
микроциркуляции 


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 
15.15 


Д. В. Кутузов,  
А. В. Осовский,  
Н. С. Мальцева,  
А. В. Кутузов. 
Астраханский 


государственный 
технический 
университет,  


АНО ДПО Учебно-
тренажерный центр по 


обеспечению 
безопасности на 


транспорте 


Современные тенденции 
технологии машинного 
обучения при анализе 
мобильного трафика 


 


2 15.15 
15.30 


Peshang Hasan Karim, 
KarzanJaza Ghafoor  
and S.P. Suschenko 


National Research Tomsk 
State University, 


University of Halabja 


The effect of queue size on 
the throughput of the loaded 
transport channel for group 


failure mode 
 


3 15.30 
15.45 


П. В. Бычков,  
В. Н. Кулинченко 


Гомельский 
государственный 


университет имени 
Франциска Скорины 


Размещение 
горизонтальных СКС и 


инфраструктуры 
беспроводного доступа в 


пленумных полостях 
 


4 15.45 
16.00 


A. Mukhtarov,  
A. Sokolov, A Larionov. 


Институт проблем 
управления им. В.А. 
Трапезникова РАН 


The calibration method of a 
tandem queueing model with 
PH service time using NS-3 


simulation of a multihop 
wireless network 







5 16.00 
16.15 


O. N. Pishchin,  
K. V. Perova,  
I. O. Chulkov,  


D. S. Puzamkov 
Astrakhan State Technical 


University  


Mobile grouping of mobile 
base stations for operational 
radio communication tasks 


in hard-to-reach areas 
 


6 16.15 
16.30 


A.M. Sokolov,  
A.A. Larionov. 


Институт проблем 
управления им. В.А. 
Трапезникова РАН 


About an architecture and 
performance of calculations 
of a distributed system for 


parallel execution of 
numerical experiments on 


large data sets 
7 16.30 


16.45 
Я.А. Боровская,  


А. Ю. Гребешков 
Поволжский 


государственный 
университет 


телекоммуникаций и 
информатики,  
Поволжский 


государственный 
университет 


телекоммуникаций и 
информатики 


Исследование 
кэширования контента в 


информационно-
ориентированных сетях 


ICN на базе 5G 
 


8 16.45 
17.00 


А.Ю. Гребешков,  
Д.М. Дараев 
Поволжский 


государственный 
университет 


телекоммуникаций и 
информатики 


Акционерное общество 
«Инфосистемы Джет» 


Разработка комплекса 
сенсорного узла и сервера-


шлюза на основе 
технологии LoRaWAN 


 


9 17.00 
17.15 


N.A. Filimonova,  
A.G. Kolpakov  


Siberian State University 
of Telecommunications 


and Informatics 


Experimental Study of Data 
Streams in the Local 


Networks  
 


10 17.15 
17.30 


A.V. Balzamov,  
D. S. Fomin,  
A.V. Savkina,  
V. V. Nikulin 


Development of a 
methodology for migration 
of monolithic systems to 


micro-service architecture 
using cloud technologies 







Mordovia State University. 
N.P. Ogareva 


11 17.30 
17.45 


S. D. Shibaikin,  
V.V. Nikulin,  


A.N. Vishnyakov 
Mordovia State University. 


N.P. Ogareva 


Analysis of the application 
of machine learning method 
for automated classification 


and routing in the ITIL 
library 


12 17.45 
18.00 


Ю.О. Дружинин,  
В.В. Соколов 


Институт проблем 
управления им. В.А. 
Трапезникова РАН 


Использованием 
беспроводной сети в 


интегральной системе 
управления АНПА 


13 18.00 
18.15 


В.С. Подлазов,  
Е.А. Барабанова,  
К.А. Вытовтов  


Институт проблем 
управления им. В.А. 
Трапезникова РАН 


Неблокируемые 
отказоустойчивые 


дуальные фотонные 
коммутаторы широкой 


масштабируемости  


14 18.15 
18.30 


V.M. Vishnevsky,  
K. A. Vytovtov,  


E. A. Barabanova,  
V.E. Buzdin 


V. A. Trapeznikov Institute 
of Control Sciences of 


RAS  


Mathematical model for 
reliability indicators 


calculation of tethered UAV 
hybrid navigation system   


 


15 18.30 
18.45 


E. A. Barabanova,  
K. A. Vytovtov,  


V.M. Vishnevsky 
V. A. Trapeznikov Institute 


of Control Sciences of 
RAS  


 
 
 


Analytical method for 
calculating the reliability of 


all-optical switches  
 


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 
14.15 


А.Б. Осипов  
 Институт проблем 


управления им. В.А. 
Трапезникова РАН 


Повышение кпд бортового 
источника питания 


привязной 
телекоммуникационной 


платформы  







2 14.15 
14.30 


К.А. Аликин,  
В.П. Морозов,  
Ю.В. Целикин 


Институт проблем 
управления им В.А. 
Трапезникова РАН 


Разработка бортового  
источника питания для 
высотной привязной 


платформы – носителя 
 


3 14.30 
14.45 


V.M. Vishnevsky,  
A.M. Shirvanyan 


Институт проблем 
управления им В.А. 
Трапезникова РАН  


Calculation of the power 
required to operate a tethered 
unmanned airborne platform 


in gust conditions 


4 14.45 
15.00 


А. И. Иванов,  
Н. А. Лазутина 


Институт проблем 
управления им. В.А. 
Трапезникова РАН 


Методы применения 
внутренних беспроводных 


сетей в системах 
управления подвижными 


объектами 
 


5 15.00 
15.15 


A. A. Timoshenko,  
A. V. Zuev,  


E. S. Mursalimov 
Institute of Marine 


Technology Problems FEB 
RAS 


Far Eastern Federal 
University 


Algorithm for dynamic 
formation of a single raster 
photo map of the seabed 


during the movement of an 
autonomous underwater 


vehicle 
 


6 15.15 
15.30 


A.G. Cherevko,  
Y.V. Morgachev 


Siberian state university of 
telecommunications and 


information science 


Modeling graphene-based 
reflectarray to achieve 5G 


millimeter-wave beam 
steering 


7 15.30 
15.45 


Yu.B. Nechaev,  
I.W. Peshkov,  


N.A. Fortunova, 
 I. N. Zaitseva 


Bunin Yelets State 
University 


Research and Modeling of 
Digital Antenna Arrays with 


Directional Elements on 
Azimuth-Elevation in VHF 


Terrain and Vegetation 
Multipath Propagation 


Situations 


8 15.45 
16.00 


M. F. Karavay, 
 A. M. Mikhailov 


V. A. Trapeznikov Institute 
of Control Sciences of 


RAS 


Design of local 
heterogeneous system 


control networks of a new 
generation with the 
preservation of the 


optimality of the main 







topological functionals of the 
network 


9 16.00 
16.15 


А. В. Филиппов, 
Н.С. Мальцева 
Астраханский 


государственный 
технический университет 


 
 


Особенности развития 
систем DWDM. 


 


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 


1 14.30 
14.45 


К. В. Черкасов,  
С. А. Мешков,  
М. О. Макеев,  


В. Д. Шашурин,  
Б. В. Хлопов 
Московский 


государственный 
технический университет 


имени  
Н.Э. Баумана 


Применение метода 
конструкторско-
технологической 
оптимизации для 


повышения надежности 
субгармонического 


смесителя  
СВЧ-радиосигналов на 


базе резонансно-
туннельного диода 


2 14.45 
15.00 


D.E. Matafonov 
FSUE MOKB “Mars”  


A Survey on Methods of 
Increasing COTS FPGA 


Reliability  
in Harsh Environments 


3 15.00 
15.15 


Е. А. Абидова,  
И. А. Микшин, 
 Д. В. Сиротин, 
 О.Ю. Пугачева 
Волгодонский 


инженерно-технический 
институт – филиал 


Национального 
исследовательского 


ядерного университета 
«МИФИ» 


Диагностический паспорт 
электроприводного 
оборудования АЭС 


 


4 15.15 
15.30 


D. Z. Bayramov,  
L. V. Galimova 


Astrakhan State Technical 
University 


Mathematical modeling of 
an energy-saving system 


based on  







 an absorption lithium-
bromide refrigerating 


machine and  
a combined-cycle gas plant 


for the purpose of 
diagnostics and control 


5 15.30 
15.45 


Д.Ю. Дукин,  
О.В. Бакаев  


«Специализированные 
компьютерные системы»  


ГОУ ВО ЛНР 
"Донбасский 


государственный 
технический институт" 


Концепция мониторинга 
структурных перестроек  
в углепородном массиве 
впереди очистного забоя 


 


6 15.45 
16.00 


Г.А. Кушнер 
Астраханский 


государственный 
технический университет 


Dynamic strain measurement 
of propeller shaft vibrations 


7 16.00 
16.15 


Г. Н. Ахобадзе 
Институт проблем 


управления им. 
В.А.Трапезникова РАН  


Измерение сплошности 
газожидкостного потока в 


трубопроводе 
 


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 


9.15 
А. М. Перфилов,  
В. А. Калошин  
НМК АО «НПО 


Энергомаш  
имени академика В.П. 


Глушко»  
 


Применение 
современных 


компьютеризированных 
аппаратно-программных 


комплексов при 
проведении 


неразрушающего контроля 
ответственных узлов и 


агрегатов изделий 
аэрокосмической отрасли 


2 9.15 
9.30 


М.О. Шарикова,  
А.Ю. Поройков,  
А.Ю. Марченков  


Научно-технологический 
центр  


уникального 
приборостроения РАН 


Application of the digital 
image correlation method  


for diagnosing the condition 
of railway parts 



https://uconfy.com/chair/papers/939/

https://uconfy.com/chair/papers/939/





3 9.30 
9.45 


A.Yu. Kiryanov 
Joint Stock Company 


‘Scientific and Production 
Enterprise ‘Pulsar’ 


Diagnostics of solid-state 
microwave modules  
at the initial stage of 
technological tests 


4 9.45 
10.00 


Y. S. Petronyuk,  
S. A. Titov, V. M. Levin 
N.M. Emanuel Institute of 


Biochemical Physics of 
RAS, 


Scientific and 
Technological Centre of 


Unique Instrumentation of 
RAS 


Application of acoustic 
microscopy  


for evaluation of numismatic 
material 


5 10.00 
10.15 


P. N. Shkatov 
Scientific and 


Technological Centre of 
Unique Instrumentation of 


the RAS 
 


Mathematical modeling of 
the eddy current testing  


of delamination cracks in 
multilayer CFRP objects 


6 10.15 
10.30 


P. N. Shkatov 
Scientific and 


Technological Centre of 
Unique Instrumentation of 


RAS 
 


Measuring the depth of 
surface cracks  


using alternating current 
potential drop technique, 
with suppression of the 


influence of the 
electromagnetic properties of 


the metal 


7 10.30 
10.45 


Yu. L. Nikolaev,  
P. N. Shkatov,  


A. V. Chernova,  
E. F. Akhmetshina and A. 


A. Samorukov  
Scientific and 


Technological Centre of 
Unique Instrumentation of 


RAS 


Increase of the Informative 
Value of Magnetic 


Nondestructive Testing 
Using Vibration Induction 
Transducer on the Basis of 


Spectral Analysis 


8 10.45 
11.00 


T. Mikhailova,  
Yu. Vysokikh,  


A. Shaposhnikov,  
V. Berzhansky,  


S. Krasnoborodko,  
D. Churikov, M. Bulatov 


Double Layer Magneto-
Active Films  


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) 


Сhairmans Prof. S. Stepanenko, Prof. Scherbakov 
1 15.00 


15.30 
М.В. Щербаков 
Волгоградский 


государственный 
технический университет 
(приглашенный доклад) 


Риск-ориентированное 
управление состоянием 


технических систем- 


2 15.30 
16.00 


С. А. Степаненко 
Российский федеральный 


ядерный центр − 
Всероссийский НИИ 
экспериментальной 


физики 
(приглашенный доклад)  


Фотонная вычислительная 
машина. 


Оптические логические 
элементы  


 


3 16.00 
16.15 


D.A. Skorobogatchenko, 
V.V. Borovik,  


A.I. Frolovichev 
Volgograd State Technical 


University,  
State Owned Public 


Enterprise of Volgograd 
region «Directorate of 


highways»,  
Russian University of 


Transport 


Automated system of traffic 
safety assessment  


taking into account road 
conditions 


4 16.15 
16.30 


A. A. Oleinikov, A. A. 
Sorokin, I. A. Beresnev 


Astrakhan State Technical 
University,  


Joint Stock Company 
"South Center for 


Shipbuilding and Ship 
Repair"  


Support for decision making 
when evaluating elements  


of data transmission systems 
 


5 16.30 
16.45 


I.M. Azhmukhamedov, 
P.I. Tamkov,  


N.D. Svishchev ,  


Visual odometry in local 
underwater navigation 


problems 







A.V. Rybakov 
Astrakhan State University,  


 


6 16.45 
17.00 


N. M. Amshinov,  
I. M. Azhmukhamedov , 


A. M. Likhter 
Astrakhan State University 


The main factors of 
environmental impact  


during the construction and 
operation of the gas 
production complex 


7 17.15 
17.30 


L. I. Filinkov,  
A.M. Likhter,  
A.V. Rybakov,  


K. S.Varlamova  
Astrakhan State University  


Building a decision support 
system based on fuzzy logic 
to reduce the total harmful 
emissions from a fossil fuel 


boiler or power plant 
8 17.30 


17.45 
A. A. Shabanov ,  


E. E. Averchenkova 
JSC BWT BARRIER 


RUS,  
Bryansk State Technical 


University  


Formalization of 
Organizational and 


Technological System  
of Automotive Cluster 


Assembly Factories 
 


9 17.45 
18.00 


О.М. Демиденко,  
Н.А. Аксёнова,  
А.И. Кучеров 
Гомельский 


государственный 
университет имени 


Ф.Скорины  


3D-моделирование 
объектов дополненной 


реальности  
с применением алгоритма 
поиска углов Shi-Tomasi 


10 18.00 
18.15 


I. I. Konkov, R. A. Ilyin 


Astrakhan State Technical 
University,  


Laboratory of Non-
Traditional Energy of the 
Saratov Scientific Center 
of RAS at the Astrakhan 


State Technical University 


Development of software for 
computer-aided design  
of a heat supply system  


 


11 18.15 
18.30 


A. A. Timoshenko,  
A. V. Zuev,  


E. S. Mursalimov 
Institute of Marine 


Technology Problems FEB 
RAS,  


Far Eastern Federal 
University 


Algorithm for dynamic 
formation of a single raster 
photo map of the seabed 


during the movement of an 
autonomous underwater 


vehicle 


12 18.30 
18.45 


Амани Саббат  Совершенствование 
протоколов 







Волгоградский 
государственный 


технический университет  


маршрутизации в VANET 
с использованием 


алгоритмов 
исскуственного интеллекта 


13 18.45 
19.00 


В.Н. Трубицин  
Волгоградский 


государственный 
технический университет 


Интеллектуальное 
управление активами в 


агропромышленном 
комплексе 


Session 6. Digital ecosystems, production and logistics management 
(ICCT-2021) (14.00-17.00, Wednesday 06.10.2021) 


Сhairmans Prof. N. Bahtadze, Dr. S. Belov 
1 14.00 


14.15 
D. V. Kornienko,  
M. O. Melnikov, 
 S. V. Mishina 


Bunin Yelets State 
University 


Features of the 
implementation of a secure 
RESTful API Web service 


based on the Flask 
microframework for 


identifying professional 
competencies of students 


2 14.15 
14.30 


I.M. Kosmacheva,  
N.V. Davidyuk,  


S.V. Belov, I.Yu. Kuchin, 
I.Yu. Kvyatkovskaya 


Astrakhan State Technical 
University 


Predicting of cyber attacks 
on critical information 


infrastructure 


3 14.30 
14.45 


А. А. Короткий,  
А. А. Масленников,  


Д.А. Яковлева,  
И.В. Головко 


Донской 
государственный 


технический 
университет,  


Южно-российский 
государственный 
политехнический 


университет 


Мобильное приложение, 
имитирующее 


контейнерные перевозки,  
для проверки и отладки 


программной платформы 
IIoT  


при оказании транспортно-
логистических услуг  


 


4 14.45 
15.00 


О.В. Кудрявцева  
Астраханский 


государственный 
технический университет  


Развитие цифровых 
технологий в образовании 
 


5 15.00 
15.15 


И.А. Воронков,  
А.А. Калашников  


Цифровая коррекция 
показаний 







Национальный 
исследовательский 


университет "МЭИ", 
Институт ИТАЭ 


гидростатических 
уровнемеров  


при отступлении от 
нормативных требований  


по измерению уровня 
жидких сред в 


технологических баках  
и сосудах под давлением 


на АЭС  
6 15.15 


15.30 
И.В. Карпасюк 
Астраханский 


государственный 
технический университет 


Модификация метода 
потенциалов для поиска 


путей  
на взвешенном графе 


7 15.30 
15.45 


J. A. Lezhnina,  
N. S. Maltseva 


Moscow Polytechnic 
University, 


Astrakhan State Technical 
University 


Control system of intelligent 
buildings based on deep 


neural networks 
 


8 15.45 
16.00 


A. A. Sorokin,  
N.S. Maltseva, 
 D.S. Puzankov 


Astrakhan State Technical 
University 


Decision support for fire-
fighting activities in forest 


areas 
 


9 16.00 
16.15 


A.V. Rybakov,  
A.N. Marenkov,  
V.A. Kuznetsova,   


A.V. Stanishevskaya  
Astrakhan State University 


Application of a computer 
vision system  


for recognizing tomato fruits 
and determining their 


position  
relative to the gripper device 


of the harvesting robot 
10 16.15 


16.30 
A. P. Khlebtsov,  


A. N.Shilin,  
A.V. Rybakov, 


A. Yu.Klyucharev  
Astrakhan State University,  
Volgograd State Technical 


University 


Development of a fuzzy 
expert system for power 
transformer diagnostics. 


 


11 16.30 
16.45 


Ю. В. Колотилов,  
И. В. Гладков,  


А. Ю. Плотников,  
П. Н. Ленский 


Создание корпоративных 
информационных систем 
предприятий топливно-


энергетического 
комплекса 







Российский 
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Macro usage for analyzing of a telescopic system aberrations 


in ZEMAX 


Yu Yu  Kachurin1, A V Kryukov1, O A Kananykhin1 


1Bauman 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 
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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: Г() - visible (angular) magnification, D - exit 


pupil diameter and 2ω - 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 Г() 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 "Г = ",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: 


 By means of direct substitution of the wavelength in the dispersion formulas of Schott, 


Sellmeier, Herzberger. 


 Using the Indx(i) function that returns the value of the refraction index after the i-th surface for 


the primary wavelength. 


 Using the Grin(i, λ, x, y, z) function that returns the refractive index value after the i-th surface 


for the wavelength λ at the point with x, y, z coordinates. 


The macro being discussed uses the Grin function. 
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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. 


Wavelength is the wavelength number in the WaveLength 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: 


 
))RayN(NSur())RayY(NSur(


))RayM(NSur(1000






 s


 (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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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. 


 
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: 


 )) RayN(NSur(


)) RayL(NSur(
arcsin 


 (2) 


 
))) RayM(NSur(arcsin(


0
  


 (3) 


where 0
    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. 


 
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: 


 ))RayM(NSur(


))RayN(NSur())RayY(NSur(
 1))-)Thic(NSur(






ps


 (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. 


 
Figure 5. A fragment of the text box with the chief ray aberration table. 
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