PROCEEDINGS OF SPIE

Photonics Applications in
Astronomy, Communications,
Industry, and High-Energy
Physics Experiments 2019

Ryszard S. Romaniuk
Maciej Linczuk
Editors

26 May -2 June 2019
Wilga, Poland

Organized by
Institute of Electronic Systems, Faculty of Electronics and Information Technologies,
Warsaw University of Technology (Poland)

Sponsored by

PSP—Photonics Society of Poland =« Committee of Electronics and Telecommunications,

Polish Academy of Sciences = ARIES—Accelerator Research and Innovation for European Science
and Society (CERN, EU H2020) = PKOpto—Polish Committee of Optoelectronics of SEP—The
Association of Polish Electrical Engineers « EuroFusion Collaboration « EuroFusion Poland

Published by
SPIE

Volume 11176
Part One of Three Parts

Proceedings of SPIE 0277-786X, V. 11176

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Photonics Applications in Astronomy, Communications, Industry, and
High-Energy Physics Experiments 2019, edited by Ryszard S. Romaniuk, Maciej Linczuk, Proceedings
of SPIE Vol. 11176 (SPIE, Bellingham, WA, 2019) Seven-digit Article CID Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510630659
ISBN: 9781510630666 (electronic)

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)- Fax +1 360 647 1445
SPIE.org

Copyright © 2019, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $21.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/19/$21.00.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE. lsriry

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs
allows articles to be fully citable as soon as they are published online, and connects the same
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article
numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, 0OA, 0B ... 0Z, followed by 10-17Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

XVii Authors
XXiii Conference Committee
XXVii Introduction

Part One

CONFERENCE OVERVIEW

11176 02 Photonics applications and web engineering: WILGA 2019 (Invited Paper) [11176-1]

PHOTONICS APPLICATIONS

11176 03 CIR fast approximation for closed space VLC transmission with the use of a trained artificial
neural network [11176-3]

11176 04 Pre-equalization versus post-equalization of the VLC LEDs (Invited Paper) [11176-5]

11176 05 Overview of the measuring systems where a continuously altered light source plays a key role:
Part Il (Invited Paper) [11176-11]

11176 06 Jones matrix mapping of polycrystalline networks of layers of main types of amino acids
[11176-16]

11176 07 Expansion of the operating spectral range of the optical processor [11176-18]

11176 08 Stochastic deterministic methods for processing signals and images in optical electronic

systems [11176-51]

11176 09 Neurocomputer architecture based on spiking neural network and its optoelectronic
implementation [11176-53]

11176 OA Improved x-ray fluorescent wavelength dispersive spectrometer [11176-55]
11176 OB Application of evolutionary algorithms to DWDM optical networks design [11176-64]
11176 0OC Application of infrared and high-speed cameras in diagnostics of CNC milling machines: case

study [11176-69]



11176 OD

11176 OE

11176 OF

11176 0G

11176 OH

11176 0l

11176 0J

11176 OK

11176 OL

11176 OM

11176 ON

11176 00

11176 OP

11176 0Q

11176 OR

11176 0S

11176 OT

11176 OU

11176 OV

11176 OW

Interference systems as photonic crystals [11176-74]
Machine vision system for quality control of molded plastic packaging [11176-77]

The approach for improvement of knowledge bases organization in optical data networks
cluster [11176-78]

The use of optically controlled transparent and blockchain technology for the processing of
large-scale data arrays [11176-79]

Deep learning for rectification of radial distortion image [11176-81]

Exploitation of PLC controller to maintain the illuminance of outdoor lighting in the work place
at the required level [11176-86]

Acceleration of heavy ions to multi-GeV energies by an ultra-intense laser (Invited Paper)
[11176-87]

From face identification to emotion recognition [11176-88]
3D imaging methods in quality inspection systems (Invited Paper) [11176-91]

The information technology for image filtering and storing obtained under low light conditions
[11176-96]

A sensing device for color immediate detection of medium-distant objects on the horizon
[11176-99]

Research of optoimmittance logical elements [11176-100]

Optical force and optical torque action in birefringent medium under the total internal
reflection [11176-102]

The impact of rain on performance of visible light communication [11176-116]

Spectrometric data analysis of a capillary sensor of fuel photo-stability working with high
power light emitting diode at 365 nm [11176-118]

The visualization quality improvement method of x-ray images with locally concentrated
features (IMRI-method) [11176-126]

Forming thermal imaging system field of view with afocal lens cap [11176-130]

Optimization analysis for image-based steganography using generative adversarial networks
(Invited Paper) [11176-134]

The impact of fog on performance of visible light communication [11176-136]

Evaluation of the possibility of using RGB image analysis to co-firing process [11176-142]



11176 OX Optoimmittance logic elements [11176-147]

11176 OY Road lighting control options [11176-152]

11176 0Z The use of 3D imaging to determine the orientation and location of the object based on the
CAD model [11176-158]

11176 10 Grounds for mechatronic system development of the optical devices position dynamic
stabilization of a mobile terrestrial robotic system [11176-160]

11176 11 Development and research of a radio measuring device with a frequency output signal based
on a pyroelectric primary converter [11176-162]

11176 12 Structural organization of video informative systems on light-emitting diodes [11176-169]

11176 13 Distributed optoelectronic system of environmental monitoring in a real-time mode [11176-170]
11176 14 Visualization of measurements in the Microsoft Visual Studio environment [11176-172]

11176 15 Experimental research of hydroluminescence in the cavitating flow of mineral oil [11176-173]
11176 16 Fiber optic interface channels for united data and power supply transmission for neutral

interaction application in signal transmission networks [11176-175]

11176 17 Calibration of vision systems [11176-176]
11176 18 Roboaotic station for vision inspection of product quality [11176-180]
11176 19 Defect detection in steel materials using sensors based on fiber Bragg gratings [11176-191]

11176 1A Adaptive oriented filtration of digital images in the spatial domain [11176-212]

11176 1B Elaboration of pyramidal methods applying computation technique “rough-fine” image
identification [11176-216]

11176 1C Analysis of the properties of measuring elongation systems using uniform Bragg gratings as
measuring transducers [11176-221]

11176 1D Criterion of spatial resolution of imaging system [11176-223]

11176 1E Double-sided self-apodization effect in chirped tapered fiber Bragg gratings [11176-264]

11176 1F Analysis of the inscription imperfections and its influence on the Bragg grating spectral
responses [11176-265]

11176 1G Numerical analysis of the spectral response of Fibonacci-like phase-shifted fiber Bragg
gratings [11176-266]



Vi

11176 1H

Superstructure FBGs induction through applying of the pressing force [11176-267]

11176 1l Theory of photoreactive effect in bipolar and MOSFET transistors [11176-270]

11176 1J Video signals integrator: configuration database (Invited Paper) [11176-271]

11176 1K Simultaneous monitoring of the phenomena of CD, Crosstalk, and OSNR in the physical layer of
the optical network with the use of convolutional neural networks [11176-275]
COMPUTATIONAL INTELLIGENCE

11176 1L Computationally efficient index generation unit using a Bloom filter [11176-4]

11176 1M Paraphrase generation and evaluation: a view from the trenches [11176-9]

11176 1N Neural network approach to numeric array sorting [11176-12]

11176 10 Analysis and specification of consistency rules for UML diagrams [11176-26]

11176 1P The new C++ serialization library supporting backward and forward compatibility [11176-27]

11176 1Q Widget detection on screenshots using computer vision and machine learning algorithms
[11176-28]

11176 1R Analysis of electrical patterns activity in artificial multi-stable neural networks [11176-39]

11176 1S DDoS-attack detection using artificial neural networks in Matlab [11176-42]

11176 1T Computer modeling of dissemination of informational influences in social networks with
different strategies of information distributors [11176-44]

11176 1U Machine learning models for predicting customer decision in motor claims settlement
(Invited Paper) [11176-48]

11176 1V ESD problems in embedded systems [11176-59]

11176 1W The efficient algorithm for mapping next generation sequencing reads to reference genome
[11176-61]

11176 1X Parallel multiple blocked methods of Bickart type [11176-117]

11176 1Y Method of data anomaly detection in the process of mobile applications installation
[11176-144]

11176 1Z Applying artificial intelligence for cellular networks optimization [11176-146]



11176 20 Improvement of the learning process of the automated speaker recognition system for critical
use with HMM-DNN component [11176-153]

11176 21 Reliable frequent itemsets mining with actor-based Apriori algorithm [11176-168]

11176 22 Transformation of polygonal description of objects into functional specification based on three-
dimensional patches of free forms [11176-198]

11176 23 Information technology for creation of semantic structure of educational materials [11176-200]

11176 24 Method for defining conceptual classes in the description of use cases [11176-203]

11176 25 Information technology for evaluation of innovation indicators influence and investment
activity on competitiveness of the region [11176-205]

11176 26 Optimization of web-application performance [11176-210]

11176 27 Information technology in creating intelligent chatbots [11176-246]

11176 28 Method and algorithm of the piecewise-hyperplane clusterization using tools of pseudo-
inverse matrices [11176-247]

Part Two
BIOMEDICAL APPLICATIONS

11176 29 The model and simulations of device generating the electromagnetic field in measurements
monitoring the vital functions of cultured cells [11176-15]

11176 2A Information model for forecasting of violation reparative osteogenesis of long bonds [11176-21]

11176 2B Determination of the time of occurrence of superficial damage to human biological tissues on
the basis of colorimetry and fuzzy estimates of color types [11176-30]

11176 2C Formation of information medical environment in different levels [11176-31]

11176 2D Information model of individual rehabilitation program efficacy in disabled persons with
cardiovascular diseases [11176-32]

11176 2E Methodology for flight crew psycho-physiological status forecasting [11176-33]

11176 2F Possibility of determining the cause of the snore by instrumental methods [11176-34]

11176 2G An approach to quality evaluation of embryos based on their geometrical parameters

[11176-35]

vii



viii

11176 2H

11176 2

11176 2J

11176 2K

11176 2L

11176 2M

11176 2N

11176 20

11176 2P

11176 2Q

11176 2R

11176 2S

11176 2T

11176 2U

11176 2V

11176 2W

11176 2X

11176 2Y

11176 27

11176 30

Biometric hand tremor identification on graphics tablet [11176-36]

Peculiarities of red blood cells motion under the action of vertical spin of evanescent wave
[11176-37]

Non-native speech recognition using audio style transfer [11176-49]

Automatic liver detection algorithm on CT images [11176-50]

Quality analysis of dermatoscopic images thresholding with malignant melanoma [11176-67]

Influence of probe pressure on human skin spectrophotometric measurements [11176-68]

Modular control system for behavioral experiments [11176-71]

Design of portable optoelectronic devices for optogenetic research of mice brain [11176-105]

Selection of metals in biomems applications [11176-112]

Method of indicators forecasting of biomedical images using a parallel-hierarchical network
[11176-122]

Multispectral environmental monitoring of phytoplankton pigment parameters in aquatic
environments [11176-123]

Objective EMG signal models comparison for gait diagnostics [11176-132]

The mathematical model of frequency gas transducer based on transistor structure with NDR
for diagnosis of helicobacter pylori strains [11176-140]

Assessment of adaptive algorithms effectiveness for suppression of powerline harmonics in EEG
signals [11176-179]

Acetylcholinesterase-based biosensing solutions for the detection of organophosphorus
pesticides [11176-183]

Multi-objective noisy-based deep feature loss for speech enhancement [11176-184]

Formalization of the stages of diagnostic and therapeutic measures in decision support systems
in medicine [11176-186]

Visualisation of biological tissues with the use of LED source illumination [11176-187]

Singular approach to the analysis of Jones matrix images of biological crystals networks
[11176-214]

Methods and means of "single-point" phasometry of microscopic images of optical-anisotropic
biological objects [11176-215]



11176 31 Method for determination of laminar boundary layer of airflow in the upper respiratory tract
[11176-234]

11176 32 Application of EMG-signal phase portraits for differentiation of musculoskeletal system diseases
[11176-235]

11176 33 Prognosis of efficacy of medical and social rehabilitation in disabled individuals with
respiratory diseases [11176-237]

11176 34 Model of electronic public health management on the example of the territorial community of
Vinnytsia region [11176-249]

ASTRONOMY, PLANETARY GEODESY, AND SPACE ENGINEERING

11176 35 One class SVM for building detection on Sentinel-2 images [11176-6]

11176 36 Quasar clustering based on their parameterization data [11176-7]

11176 37 Optimization of quasar parametrization using genetic algorithms [11176-8]

11176 38 Comparison of mathematical morphology with the local multifractal description applied to the

image samples processing [11176-29]

11176 39 Analysis of cloudiness by intensity segmentation and clustering [11176-43]

11176 3A A passive sensing device for a cloud on the skyline detection (Invited Paper) [11176-57]

11176 3B Modelling of soft fault propagation in sequential circuits by fuzzy-logic simulations
(Invited Paper) [11176-73]

11176 3C Simulation of CubeSat caliber particle detector “MiRA_ep” response to energetic electrons
and protons using GEANT4 package (Invited Paper) [11176-94]

11176 3D Creation of training dataset for Sentinel-2 land cover classification [11176-106]
11176 3E Design of fine guidance system (FGS) for ARIEL mission (Invited Paper) [11176-119]
11176 3F Design of the MERTIS pointing unit for BEPI COLOMBO mission [11176-121]

11176 3G Concept of an SDR radio transceiver for HyperSat microsatellite platform [11176-193]

11176 3H Space robot equipped with compliant linear actuator on end effector: simulations results
[11176-219]

11176 3l Analysis of relativistic effects in GNSS measurements based on calculation of metric tensor
components and comparison with existing models [11176-220]



11176 3J STIX IDPU: very efficient and reliable controller for a scientific instrument (Invited Paper)
[11176-229]

11176 3K Design of DPU and PSU for ESA JUICE Submillimeter Wave Instrument (SWI) [11176-230]

11176 3L Utilization of design features of the particle telescope STEP-F and solar x-ray spectrophotometer
SphinX for exploration of the Earth’s radiation belt properties [11176-231]

11176 3M Post-processing tools for land cover classification of Sentinel-2 [11176-232]

11176 3N Regional warning centre of Warsaw in heliogeophysical prediction service laboratory: space
weather service in Poland (Invited Paper) [11176-238]

11176 30 Space weather usage of LOFAR PL610 station [11176-239]

11176 3P On the legality of appropriation of space resources [11176-240]

11176 3Q Design and development of scientific satellite instrumentation according to Space 4.0
approach: the advantages and dangers (Invited Paper) [11176-241]

11176 3R Design and test of magnetorquer in PCB technology for nanosatellites [11176-244]
11176 3S Electronic box structural analyses for a space flight [11176-251]
11176 3T Trial as a pragmatic and systematic approach for assessing new solutions in crisis

management and rescue operations [11176-253]

11176 3U Design of the radiator for detection part of the Submillimeter Wave Instrument (SWI) of JUICE
mission [11176-255]

11176 3V Microgravity testbed for the development of space robot control systems and the
demonstration of orbital maneuvers [11176-256]

11176 3W Concept of the platform architecture for data integration from the Border Guard observation
systems [11176-257]

11176 3X Planetary penetrator control electronics design concept [11176-259]

11176 3Y Planetary penetrator electromagnetic drive desigh concept [11176-260]

11176 3z Design and tests of sunsensor based on 2D position sensitive detector [11176-261]

11176 40 Optimization of angular rotation control for high accuracy and repeatability mirror positioning

system of space hyperspectral spectrometer DESIS [11176-262]



Part Three

NUCLEAR FUSION AND HIGH ENERGY PHYSICS

11176 41

11176 42

11176 43

11176 44

11176 45

11176 46

11176 47

11176 48

11176 49

11176 4A

11176 4B

11176 4C

11176 4D

11176 4E

11176 4F

11176 4G

11176 4H

11176 4l

Implementation of OMTF trigger algorithm with high-level synthesis (Invited Paper) [11176-22]

Automatic management of local bus address space in complex FPGA-implemented
hierarchical systems [11176-23]

Geometry and dynamics in heavy-ion collisions seen by the femtoscopy method
(Invited Paper) [11176-75]

IPbus bus functional model in universal VHDL verification methodology [11176-76]

Preliminary dynamic analysis of the forces on the COMPASS-U tokamak foundations [11176-89]

Synchronization between computation and acquisition parts in the GEM detector-based
measurement system [11176-108]

Detecting nuclear debris with the forward proton detectors at the LHC [11176-110]

Extracting the top-quark mass and Yukawa coupling from the threshold scan at CLIC
[11176-148]

Preliminary mechanical analysis of the COMPASS-U central solenoid [11176-150]

Communication model for multi-level control, management, and acquisition firmware-software
implementations for tokamak plasma diagnostics systems [11176-155]

Pion-kaon femtoscopy in Therminator 2 model [11176-166]

Kaon femtoscopy in STAR [11176-167]

GEM detector charge signals sequencer implementation for WEST experiment [11176-194]

GEM-based technology for plasma diagnostic application [11176-250]

Design and development of soft x-ray diagnostics based on GEM detectors at IPPLM
(Invited Paper) [11176-252]

Basics of numerical simulations of the signals from GEM detector [11176-254]

Tracking with deep neural networks [11176-268]

On the exclusive jet measurements at the LHC [11176-277]

Xi



Xii

11176 43 Using ALFA detectors for the LHC beam background measurements [11176-278]
MATERIAL ENGINEERING

11176 4K Towards increasing of lateral dimension of Molybdenum disulphide MoS; [11176-2]

11176 4L Screen printed graphene electrodes for voltammetric dopamine determination [11176-10]

11176 4M Photoluminescence properties of ZnSe:Al, ZnSe:Cu nanoparticles obtained by chemical
synthesis [11176-19]

11176 4N Nanostructure with periodic position dependent electron effective mass [11176-20]

11176 40 Preparation of n-CuO nanostructural films by thermal oxidation/PVD method [11176-24]

11176 4P Angles between matrices and between polynomials in analysis of electrical circuits
(Invited Paper) [11176-40]

11176 4Q Photocatalytic properties of nanosilver-doped TiO2 powders [11176-58]

11176 4R Influence of annealing on electronic properties of thin AIN films deposited by magnetron
sputtering method on silicon substrates [11176-60]

11176 4S Determination of the activation energy of the relaxation time of the composite cellulose:
synthetic ester with a high water content [11176-63]

11176 41 Characterization of CuO nanorods [11176-65]

11176 4U Influence of high temperature annealing on AC electric properties of SiO2 thin layers implanted
with In and Sb ions [11176-66]

11176 4V Analysis of metrological properties of the measurement system to study changes in the
resistance of nanocomposite carbon-palladium thin films under the influence of hydrogen
[11176-70]

11176 4W Modeling of the percolation phenomenon of disordered two-dimensional systems [11176-90]

11176 4X Technology and characterization of ISFET structures with graphene membrane [11176-93]

11176 4Y Prediction method of input parameters impacting of dimensional accuracy of high aspect ratio
holes obtained by using EDD [11176-95]

11176 4Z AlGaN/GaN HEMTs for the purposes of electronic applications [11176-97]

11176 50 Cutting force prediction in ball-end milling of Ni-Ti alloy [11176-101]



11176 51

11176 52

11176 53

11176 54

11176 55

11176 56

11176 57

11176 58

11176 59

11176 5A

11176 5B

11176 5C

11176 5D

11176 SE

11176 5F

11176 5G

11176 5H

11176 5l

The application of high-speed camera registration for analysis of the chip breaking methods in
the machining of nickel-based alloys [11176-104]

AC conductivity activation energy of composite cellulose-synthetic ester MIDEL 7131-water
nanodrops [11176-107]

The numerical analysis of the electric field distribution behind the three-layer wall [11176-114]

Thin film capacitors made of various metals for impedance sensing technique [11176-115]

The investigation of transparent electrodes made with ultrasonic spray coater [11176-120]

Preparation of MoS: films for sensor applications [11176-125]

Modeling of burrs during drilling of titanium alloy [11176-127]

Fabrication antennas with 2D and 3D printing technologies: review [11176-129]

Utilizing sugar-based material in additive manufacturing [11176-131]

Optimization of cutting data of nickel-based sintered materials turning [11176-133]

Mechanical and thermal properties of ABS/iron composite for fused deposition modeling
[11176-135]

Manufacturing stretchable conductive interconnects on fabric substrates: development of a
technology [11176-145]

Analysis of the creation process of the chip during the orthogonal turning of pure titanium using
a high-speed camera [11176-149]

Analysis of the material model of C45 steel for the simulation of the machining process
[11176-157]

Manufacturing methods and challenges in structural electronics [11176-177]

Effect of sonication process and solvent type on ageing of silver ink for aerosol jet printing
[11176-182]

Controlling of gold nanoparticles by the help of transverse spin momentum of evanescent
waves in biomedical applications [11176-190]

Screen-printed ion-selective electrode for potassium determination [11176-263]

xiii



ADVANCED APPLICATIONS AND MEASUREMENTS

11176 5J The analysis of sensitivity and nonlinearity parameters of selected signal conditioners for
resistance measurement [11176-41]

11176 5K Distributed measurement data collecting system with mobile packet transmission [11176-46]

11176 5L Multi-channel temperature measurement system with remote dashboard for electric vehicle
[11176-47]

11176 5M Influence of RES sources on the location of distribution points in the MV network [11176-54]

11176 5N Development of a non-standard system of microwave quadripoles parameters [11176-80]

11176 50 The role of equipotential bondings as a measure of protection against electric shock by the

example of special installations [11176-83]

11176 5P An indoor tracking system and pattern recognition algorithms as key components of loT-based
entertainment industry [11176-85]

11176 5Q Automatization of measurements in the stability and linearity tests of direct current-current
transducer (DCCT) [11176-113]

11176 5R Acoustic sensor optimization for SMART technologies [11176-128]

11176 5S Comparative analysis of packet scheduling algorithms in IPv4 and IPv6 networks [11176-137]
11176 5T Analysis of wireless network security for data transmission performance [11176-138]

11176 5U Strain gauge sensor for the Internet of Things [11176-151]

11176 5V Generalized model of optimal development of the production system based on optimal

aggregation methodology [11176-154]

11176 5W High speed buffer devices on the base of push-pull current amplifiers [11176-159]

11176 5X High directivity microstrip couplers for impedance transforming [11176-165]

11176 5Y Numerical method for processing frequency measuring signals from microelectronic sensors
based on transistor structures with negative differential resistance [11176-171]

11176 52 Forecasting and evaluation of voltage conditions in a low-voltage power grid with a large
share of prosumer installations [11176-188]

11176 60 Logic correctness of control algorithms for mechatronic discrete systems with parallel
processes [11176-206]

Xiv



11176 61 Comparison of high-level programming languages efficiency in embedded systems
[11176-208]

11176 62 Selection of the calculus system base for ADC and DAC with weight redundancy [11176-218]

11176 63 Correlation method for calculation of weight coefficients of artificial neural-like networking
hydraulic units’ diagnostic systems [11176-224]

11176 64 Mobile distribution point architecture concept of ICT infrastructure [11176-258]

XV



