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The object of this work is the recognition algorithms of aerial
photography objects, namely, the analysis of recognition accuracy
based on data sets with different aggregation classes.

To solve this problem, an information system for object rec-
ognition based on aerial photography data has been developed.
An architecture based on neural network architectures of the
ConvNets group with structural modifications was chosen and
used to create the information system. The use of a convolutional
neural network of the ConvNets group in the architecture of the
information system for the recognition of objects of aerial pho-
tography gives high accuracy rates when training the information
system and validating its results. But the authors did not find any
studies on the learning of the neural network of the ConvNets
group. Therefore, it was decided to conduct an analysis in which
case the ConvNets network will provide validation results with
higher accuracy when the training takes place on datasets with or
without class aggregation.

The authors performed an analysis of the accuracy of rec-
ognition of aerial photography objects based on data sets with
different aggregation classes. The dataset used for neural network
training consisted of 3-channel labeled images of 64x64 pixels
size. Based on the analysis, the optimal number of epochs for
training is selected, which makes it possible to recognize aerial
photography objects with greater accuracy and speed. It was con-
cluded that greater accuracy in image classification is achieved
for sampling without crossing data from different classes (without
aggregation of classes). The result of the work is recommended for
use in the automation of dataset filling and information filtering
of visual images.

Keywords: recognition of aerial photography objects, clas-
sification of data sets, recognition accuracy, neural network of the
ConvNets group.
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In the hundreds of bands of the photographed substance, hy-
perspectral imaging delivers a great density of spectral data. This
allows the images to be used for a variety of purposes, including
agriculture, geosciences, and biomedical imaging. Previous work
didn’t discuss the best classifier with sufficient ground truth
classes. This work presents the application of maximum abun-
dance classification (MAC) for classifying a variety of areas over
hyperspectral images. The allocation of an end-member through-
out hyperspectral images can be described with abundance maps.
Since each pixel’s abundance values represent the proportion of
each end-member that is present in that pixel, the pixels in a hy-
perspectral image will be classified in this study by determining
the highest abundance rate of every pixel and allocating it to the
corresponding end-member category. The ground truth classes
are represented by nine end-members in the test data: Bitumen,
Shadows, Self-Blocking Bricks, Bare Soil, highlighted Metal area,
Gravel, Meadows, Trees, and Asphalt. By uniformly distributing
the range of wavelength over the amount of spectral domains, we
initially determine the central wavelength for each band to visu-
alize loaded data and the end-member signatures of nine ground
truth classes. Next, we estimate the end-members abundance
maps. Finally, we classify the Max Abundance of every pixel
to present a color-coded image, the overlaid, and the classified
hyperspectral image areas over their category labels. The result
demonstrates that brick, bare soil, trees, and asphalt zones have all
been correctly identified in the photographs, which is beneficial
for the identification or detection of materials.

Keywords: hyperspectral image processing, maximum abun-
dance classifier, ground truth, satellite maps.
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The objective of this work is to propose a robust watermark-
ing method as watermarking techniques are widely used today
for preventing image altering and duplication. With the growth
of image-based ToT applications nowadays, the need for develop-
ing robust digital watermarking techniques is of high demand. In
this work, a robust yet highly perceptible watermarking scheme
is proposed. The proposed scheme is based on the Contourlet
Transform (CT) and Singular Value Decomposition (SVD) as
the embedding domain in which the high-frequency components
are chosen for embedding. The frequency domain is selected in
order to make the watermarking scheme resists image attacks as
the watermark is spreaded across different frequency bands in the
cover image and hence the possibility of altering all the embedded
bands is not possible as it will results in destroying the cover image.
On the other hand, the Arnold transformation was used to insure
secure IOT communication where the Arnold transform is applied
to the binary logo watermark before embedding for a more secure
design. In this context, the host image has been decomposed into
the first level of contourlet transform and the highest frequency
sub-bands are selected for embedding after performing the SVD on
those bands where the SVD matrix is chosen to be the embedding
domain. Moreover, This work aims to resist the cropping attack
on images where PSNR values were above 52 dB and NC values
ranged from 0.8 to 0.9 under various types of cropping attacks. In
addition, the proposed method demonstrates its ability to resist
various geometric and noise attacks such as JPEG compression,
histogram equalization, gaussian noising and image brightening.
Comparisons with state-of-the-art work demonstrate the proposed
scheme’s efficiency.

Keywords: contourlet transform, watermarking, Arnold trans-
form, geometric attacks, cropping attack, SVD.
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Distance learning today allows you to create a system of mass
continuous self-learning, universal exchange of information, regard-
less of the presence of time and space zones. For more effective online

learning, it is necessary to introduce artificial intelligence technolo-
gies and methods for implementing learning systems.

In this paper, the objects of research were:

1) the capabilities of the OSTIS open semantic technology, the ca-
pabilities of the IMS.OSTIS metasystem for organizing online learning;

2) machine learning method — classification.

Results of the study:

1) an online course was organized using the IMS.OSTIS meta-
system of the OSTIS open semantic technology;

2) for the analysis and visualization of training data, a machine
learning method is implemented — classification.

The results of the implementation of the online course were ob-
tained using the semantic technology for designing an intelligent learn-
ing system: the IMS.OSTIS metasystem using the graphical semantic
code SCg. The OSTIS kernel requires a machine with the Ubuntu
operating system installed, which is a GNU/Linux distribution based
on Debian GNU/Linux, an operating system based on the Linux kernel.

The paper also shows an example of using the machine learning
method — classification. This method allows you to classify data. In-
telligent processing and visualization of data were carried out based
on the results of testing students in order to classify them into letter
categories A, B, C, D according to a set of features: scores and points
of the average score. The high-level Python library Pandas was used,
this is a library for data analysis. To visualize the results of data pro-
cessing, the Matplotlib library in Python was used.

Keywords: online learning, online course, data visualization
method, machine learning method.
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Plant disease and pest detection machines were originally used
in agriculture and have, to some extent, replaced traditional visual
identification. Plant diseases and pests are important determinants
of plant productivity and quality. Plant diseases and pests can be
identified using digital image processing. According to the differ-
ence in the structure of the network, this study presents research
on the detection of plant diseases and pests based on three aspects
of the classification network, detection network, and segmentation
network in recent years, and summarizes the advantages and disad-
vantages of each method. A common data set is introduced and the
results of existing studies are compared. This study discusses pos-
sible problems in the practical application of plant disease and pest
detection based on deep learning.

Conventional image processing algorithms or manual descrip-
tive design and classifiers are often used for traditional computer
vision-based plant disease and pest detection. This method usually
uses various characteristics of plant diseases and pests to create an
image layout and selects a useful light source and shooting angle to
produce evenly lit images.

The purpose of this work is to identify a group of pests and dis-
eases of domestic and garden plants using a mobile application and dis-
play the final result on the screen of a mobile device. In this work, data
from 38 different classes were used, including diseased and healthy leaf
images of 13 plants from plantVillage. In the experiment, Inception v3
tends to consistently improve accuracy with an increasing number of
epochs with no sign of overfitting and performance degradation. Keras
with Theano backend used to teach architectures.

Keywords: image processing, Inception v3, deep learning, clas-
sification, plant diseases, clustering.
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The object of this research is the algorithms for controlling
large-scale models of sea-based vehicles (SBVs). The subject of
the research is a linear-quadratic method for controlling a model
of the propulsion complex with azimuthal thrusters (ATs) in the
aft part. The problem is the solution between the interdependent
throws of surge, sway, and yaw speeds predicted by the linear
controller. Input signals are the rotational speeds and the angles
of ATs propeller thrusts with respect to the diametrical plane of
SBVs. During the simulation, step responses of a closed system for
overload and rotation speed are compared. Simulation of speed
jumps showed an adequate response, in contrast to the speed of
rotation of ATs, which showed a greater impact on the system
than the orientation of ATs. When modeling the rate of yaw, the
behavior of the ATs angle did not correspond to its limitations
inherent in the device rotating at the appropriate speed. It is
concluded that this is the result of linearization of the actuators,
and the proposed solution is to implement the strengthening of
the task to better adapt to the rotating behavior of ATs. Despite
these problems, the simulation showed the potential of the model
and controller for use in similar situations. Several modifications
are also offered to significantly improve the model and simula-
tions. One of the main changes that could be made is the imple-
mentation of a predictive gain during the linearization of the ATs
control system. The practical significance of the results obtained
is the fact that the quadratic optimization model is an effective
and reliable technique in the process of designing SBVs of various
configurations of steering devices for optimal control.

Keywords: modeling, thruster, linear-quadratic regulator, opti-
mization, combined propulsion complex, dual purpose.
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The object of this study is the process of functioning of the
“man-robot” system. The task to coordinate parameters of the human
operator and the robot is investigated. Aligning these parameters is
based on the method of determining the dynamic parameters of the
human operator using mathematical models that describe two types
of relative errors. The first type includes relative errors in determin-
ing the dynamic parameters of the operator, which depend on the er-
ror in determining the signals characterizing his response to the test
impact. The second type of relative errors is the methodical error,
which is due to the approximation of partial derivatives.

The formation of a test impact on the operator is carried out
using an interactive whiteboard. The method is based on finding the
roots of a linear system of algebraic equations, for the construction of
which an approximation of partial derivatives from signals character-
izing the operator’s response to the test effect is used. The parameters
of this system of algebraic equations depend on time parameters. De-
termination of time parameters is carried out using tolerance criteria
and using nomograms. When justifying the main parameter of the
test impact on the operator — the speed of movement of the fire front
on the interactive whiteboard screen, the properties of the angular
eye control system of the mobile fire installation operator are used.
These properties are formalized as a mathematical model of dynamic
error, which occurs in the process of tracking by the operator the
image of a fire on the interactive whiteboard screen. To verify the
obtained results, a test problem has been solved,; it is shown that the
error in determining the dynamic parameters of the operator does
not exceed 1.0 %.

The results reported here could be used for designing mobile fire
installations of a new generation, the structure of which is based on
the use of segways.

Keywords: fire installation operator, dynamic parameters, test
impact, operator response signal.
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PO3III3HABAHHS OF’€KTIB AEPO3IOMKH HA OCHOBI HABOPIB JIAHHUX 3 PI3HOIO ATPETALIIEIO KJIACIB
(c. 6-13)

I1. O. IIpucraBka, K. K. IyxnoBcbka, O. 1. KoBrysn, O. O. Jlemenko, O. I'. Yosmmkina, B. O. Cemenon

O6’ekTOM A0MIIKEH s JaHoi poOOTH € aJrOPUTMU PO3TisHaBaHHsA 00 €KTIB aepo3iiOMKH, a came MPOBeJeHHs aHasi3y TOYHOCTI
PO3IMi3HABAHHS Ha OCHOBI HAOOPIB JAHNX 3 PI3HOIO arpeTaieio KIacis.

Jlig Bupimenns 1iel 3agaui pospobieHo indopmaliiiny cucremy A posiisHaBanis 00’ekTiB 3a ganuMu aepodorositomku. s
ctBopenns indopmailiiinoi cucremu Gya o6paHa Ta BAKOPUCTaHA apXiTEKTYypa, 110 6a3yeThesl Ha apXiTEKTypax HEHPOHHUX MEPEXK TPy I
ConvNets 3 MopmdikaiissMu y cTpyKTypi. Bukopucranus 3roptkoBoi Heiipornoi mepeski rpynu ConvNets B apxiTekTypi indopmartiiinoi
CHCTEMU /TSI PO3ITiZHABAHHS 00 €KTIB a6PO3HOMKH 1a€ BUCOKI IIOKA3HUKK TOYHOCTI IIPU HaBYaHHI iH(OpMaIiiiHol cuctemu i Basigarii ii
pesyJbraTiB. AJie Z0CAiKEeHb 3 IPUBOLY HaBYaHHA HelporHol Mepexi rpynun ConvNets aBropaMu He BusiBieHo. Tomy OyJio npuiinsTe
pillieHHs1 MpoBeCcTH aHasi3 B sskoMmy pasi Mepeska rpymu ConvNets HagacTh pes3ysbraTv Badijailii 3 OiJIbil BUCOKOIO TOYHICTIO, KOJIU
HaBYaHHS BiZ0YBaE€ThCS Ha JaTaceTax 3 arperaiieio Kiacis un 6e3 Hei.

IIpoBeseHO aHaMi3 TOYHOCTI PO3MiZHaBaHHS 00 €KTIB aepO3UOMKM Ha OCHOBI HAbOPIB JAHWX 3 PI3HOK arperaieln Kiacis.
Hab6ip mauux, 1o BUKOPHUCTOBYBABCS [JIsi HABYAHHS HEHPOHHOI Mepeki CKIaaBcs 3 3-KaHAJBHUX PO3MIYeHNX 300paskeHb PO3Mipy
64x64 nikceniB. Ha ocnoBi anasizy o6pana ontuMajbHa KiJbKICTb €MOX JIJIsi HABYAHHS, 110 JA€ MOXKJMBICTH Po3mizHaBaru 00 €KTu
aepo3iOMKH 3 GIJBIIOI0 TOYHICTTIO 1 MBUAKICTIO. 3pO6JEHO BUCHOBOK, IO OiJbIIa TOUYHICTH TPU KIacudikaiii 300pakeHb 10CATAEThCS
1t BUOipKu Ge3 NmepeTuHy NaHuX 3 pisHux kiacis (6e3 arperaiii kiacis). PesysbraT po60TH PEKOMEHAYETHCSI BUKOPUCTOBYBATH TIPU
ABTOMATH3aIlii HAMOBHEHHS JlaTaceTiB, Ta indopMaIliiinoio hiabrpaitieio BisyarbHux 0Opasis.

KiouoBi cioBa: posnisnaBanis 06 €KTiB aepo3iioMKu, Kiaacudikaiis HabopiB JaHUX, TOYHICTH PO3Ii3HABAHHS, HEHPOHHA MepeKa
rpynu ConvNets.
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PO3POBKA METOAY OBPOBKMU I'TMEPCIIERTPAJIbHUX CYIIYTHUKOBUX 3OBPAKEHD 3
BUKOPUCTAHHAM KIACUDIKATOPA 3A MAKCUMAJIbBHOIO ITOITUPEHICTIO 3 IEB’ATbMA KIIACAMU
JAHIX HASEMHOTO KOHTPO!JIIO (c. 14-20)

Ghassan Ahmad Ismaeel, Mina Basheer Gheni, Saad Qasim Abbas, Mustafa Musa Jaber, Mohammed Hasan Ali

TinepcnexkTpasibHa Bidyasisaiis 3abesnedye BeJUKY IIIbHICTh CIEKTPAJbHUX JAaHUX Y COTHAX cMyT cororpadoBaHoi peyoBHHU.
Ile 103BOJIsIE BUKOPUCTOBYBATH 300PasKEHHST [l PI3HUX I[iJI€H, BKIIOYAIOUYH CIJIbCbKE FOCIIOAAPCTBO, HAYKU PO 3eMJII0 Ta OHioMenyHy
Bigyasizaiio. Y monepeniii podoTi He 06roBopioBaBcst HalbiIbII eheKTUBHIIT KaacudikaTop 3 Z0CTATHHOIO KiJIbKICTIO KJIACiB AaHUX
HA3eMHOTO KOHTpPOJ0. Y maHili po6oTi mpeacraBieHo 3actocyBaHHsi kiaacudikarii 3a mMakcumamnbhowo momupetictio (MAC) mis
kaacudikarii pisuux obsacteil rimepcrnekTpasbHUX 300pakeHb. Po3mopin KiHIeBOro ejJeMeHTa Ha TilepernekTpaabHuX 300paskeHHsIX
MOJKHA OIMCATH 32 JIOIIOMOTOI0 KapT nourupeHocTi. OCKiJbKY 3HaYeHHS IOMUPEHOCTI KOKHOTO MiKCeJIst IIPEICTABISIOTh YACTKY KOXKHOTIO
KIHIIEBOTO eJIeMeHTa, MPUCYTHLOTO B IIbOMY MiKceJi, MiKcesai Ha TimeperneKkTpaabHoMy 300paskenti OyayTh KaacudikoBaHi B 1bOMY
JTOCJIJIPKEeHH] MIJIIX0OM BU3HAUEHHS HailbiabIIoro CTyIeHs IOMUPEHOCTI KOXKHOro MiKcess 1 BiiHeceHHs ioro o BiAoBiaHol KaTeropii
KiHIeBUX exeMeHTiB. Kiacy fannx Ha3eMHOTO KOHTPOJIO TIPECTABJEH] A€B'ITbMA KiHIEBIUMH €JIEMEHTAMHU B TECTOBHUX AAHUX: OITYM,
TiHi, 1ersa, 1o caMobJI0KYEThCs, TONUI TPYHT, HodapboBaHi MeTaneBi aucTu, rpasiil, 1yku, gepesa i achannr. Posnoginsioun gianazon
JOBKUH XBUJIb PIBHOMIPHO 32 KiJIBKICTIO CIIEKTPATBHIX 00TaCTell, MU CIIOYATKY BU3HAYAEMO [EHTPAJIBHY MOBKUHY XBIJI ST KOKHOT
CMYTH JUIS Bi3yaJiisallil 3aBaHTaKEHUX JJaHUX Ta MiANNCY KiHI[eBUX €JeMEHTIB /IeB'STH OCHOBHUX KJIACIB JIaHUX HA3€eMHOTO KOHTPOJIIO.
Jlami M omiHIOEMO KapTW MOMMPEHOCTI KiHmeBux enementis. Hapemri, Mmu kmacndikyemMo MakcuManabHy TOMMPEHICTh KOKHOTO
[iKCceJst /ISl TIPEACTABJIEHHS KOJbOPOKOJOBAHOTO 300pa’keHHs, HaKJIajeHuX Ta kiaacudikoBaHux ob6JacTell TilepcrneKTpasbHOro
300paskeH s Ha/l MITKAMU iXHIX KaTeropiii. Pe3ysbsraT 1okasye, 1o AISTHKY [EerJIH, TOJI0T0 IPYHTY, AepeB Ta achaasry OyJim IpaBiabHO
inenTudikosani Ha GorTorpadiax, mo Moke OYTH BUKOPUCTAHO JJs ixeHTHdIKalii abo BUABIEHHs MaTepiais.

Kio4osi coBa: 06po6ka rinepcrexTpaabHux 300paxkenb, kaacudikaTop 3a MaKCUMaIbHOIO TOMIMPEHICTIO, JaHi HA3eMHOTO KOHTPT
0J110, CYIIyTHUKOBI KapTH.
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PO3POBKA CTIMKOI CXEMU BOJITHUX 3HAKIB HA OCHOBI KOHTYPHOI'O IEPETBOPEHHA /114
BE3INEYHOI KOMYHIKAIIII IHTEPHETY PEYEM (c. 21-28)

Yahya Idham, Omar Alsaydia, Mohammed A. M. Abdullah, Ahmed Mohammed, Ersin Elbasi
Merta 1i€i po6oTH TosIsiTac B TOMY, 1100 3aIPOIIOHYBaTH HAAIHUIT METO/ BOISHUX 3HAKIB, OCKIIBKM METOIM BOASHUX 3HAKIB IHPOKO

BUKOPUCTOBYIOTBCSI ChOTOZHI ISt 3amobiraHHst 3MiHi 300paskeHHs Ta ayOJoBaHHIO. 3i 3DOCTAHHAM JOJATKIB iHTEPHETY pedeil Ha OCHOBI
300pakeHb y Halll yac norpeba B po3poditi HaiHHUX METO/IB IU(PPOBUX BOASHUX 3HAKIB € BUCOKOIO. Y I1iif poOOTI MPOMOHYETHCS Ha/liHa,



asie 100pe TIOMITHA cXeMa BOJSHUX 3HAKiB. 3amporoHoBaHa cxema (asyeTbest Ha nepersoperti koutypy (IIK) i posknai cuHryasipHoro
snavenns (PC3) sk obiacti BOyAOBYBalHsl, B AKiil s BOYIOBYBaHHs BUOMPAIOTHCS BUCOKOYACTOTHI KOMIOHEHTH. YacToTHy 06J1acTh
BUGPAHO /IS TOTO, OO CXeMa HAHECEHHsI BOASHUX 3HAKIB OyJIa MPOTUCTOSITH aTakaM Ha 300paskeHHsl, OCKIJIbKU BOASHUIA 3HAK PO3IOALIEHO
10 PI3HUX YACTOTHUX Jiama3oHax 300pakeHHsT OOKIAANHKN, & OTKE, MOXKJIMBICTh 3MIHUTH BCi BOYIOBAHI CMYTH HEMOKJINBA, OCKIIBKI I1e
npusBelie 10 PyiHyBaHHS 300pakeHHs OOKJIAAUHKK. 3 iHIIOrO GOKY, mepeTBOpeHHst APHOJbAa OyJ0 BUKOPUCTAHO /Uit 3a0e3leueHHs
6€e3MevHor0 3B’sI3Ky iHTepHeTy pedeil, KON MEePeTBOPEHHsT APHOIbIA 3aCTOCOBYETHCS 0 OIHAPHOTO BOSHOTO 3HaKa JIOTOTHITY Iepes
BCTABJICHHAM JIJ1s1 OLIIb1II 6e3MeYHOro Au3aiiHy. B 1[bOMY KOHTEKCTI OCHOBHE 300pakeHHs 6yJI0 PO3KJIaJeHO Ha MEPIIii PiBEHb KOHTYPHOTO
MepeTBOPEeH s, i HABUII YacTOTHI MiianazoHy BUOMPAIOTHCS [t BOYIOBYBaHHs micyst BukoHanHs PC3 Ha THX JianasoHax, je MaTpuIis
PC3 obpana stk 1omen BOyoByBatHs. Kpim Toro, 11s1 po6oTa Mae Ha METi IIPOTUCTOSATH atalli KaJpyBaHHs Ha 300PaKEHHSIX, 1€ 3HAUEHHS
PSNR nepesumniyiors 52 1B, a snavennss NC kosmnBaiorsest Bi 0,8 10 0,9 3a pisunx tnmis arak kagpysamus. KpiM Toro, sampomnonoBannit
METO/L IeMOHCTPYE CBOIO 3/IaTHICTH IIPOTUCTOSITH PI3HUM F€OMETPUYHUM i IIYMOBHM aTakaM, TakuM sk ctucHeHHs JPEG, BupiBHIOBaHH:
ricrorpamu, rayccoBuii yM i ocBiTieHHs 306paskerns. [TopiBHIHHS 3 CydaCHUME PO3pOOKaMU IEMOHCTPYE e(heKTHBHICTD 3aIPOTIOHOBAHOT
CXEMHU.
KiiouoBi ciioBa: KOHTYpHE [IepEeTBOPEHHSI, BOJISIHI 3HAKH, IEPETBOPEHHST APHOJIb/IAa, TeOMETPUYHI ataku, 06piska, PC3.
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OPTAHI3AIIIS OHJIATH-HABUAHHS 3 BUKOPUCTAHHSAM IHTEJEKTY AJTbHOI METACUCTEMHU BIZIKPUTUX
CEMAHTUYHUX TEXHOJIOTTI IPOEKTYBAHHS IHTEJTEKTY AJTbHUX CUCTEM (c. 29-40)

Aliya Kintonova, Amanbek Sabitov, Igor Povkhan, Dinara Khaimulina, Galymzhan Gabdreshov

[lucraniiiiHe HABYAHHS CHOTOJIHI JIO3BOJISIE CTBOPUTH CHUCTEMY MACOBOTO G(E€3IEPEPBHOrO0 CAMOHABYAHHS, YHIBEPCAJILHOTO OOMiHY
iH(hOpMAIiEo He3aIesKHO Bi/l HAIBHOCTI YaCOBKX Ta TIPOCTOPOBUX 30H. J[J1st GisibIi eheKTHBHOTO OHJIAH-HAaBYaHHS HeOOXiiHe BITPOBA/KEHHS
TEXHOJIOT1H MITYYHOrO IHTEIeKTY Ta MEeTO/IB peasidallii ccTeM HaBUaHHS.

VY maniii po6oTi 06'eKTaMu AOCTIKEHH ST OyIIu:

1) MmosksuBocti Binkputux cemantruuunx rexuosoriit OSTIS, mosxknusocti metacuctemu IMS.OSTIS st opranisarniii onaiiH-HaBYaHHs;

2) METOZI MAITMHHOTO HABYAHHS — KIacudikariis.

Pesysbratu 10CTiIKEHHS:

1) opramisoBano onaiin-kypc 3 Bukopuctanisam Metacuctemu IMS.OSTIS Bigkpurnx cemantiynux Texnosoriit OSTIS;

2) g anasi3y Ta Bigyasizallii HaBYaJIbHUX JAHUX PEATIZ0BAHUI METO/] MAIMHHOTO HABYAHHS — KJacu(iKaIlis.

Pesysbrati peasizanii oHJIaiH-KypCy OTpUMaHi 3a JOMOMOTOI0 CEMAHTHYHUX TEXHOJOTIH MPOEKTYBAHHS IHTEJIEKTYaTbHOI CHCTEMNU
nayanust: Metacucremu IMS.OSTIS, 3 Bukopucranusm rpadivnoro cemanrnunoro koxy SCg. [l sapa OSTIS norpiben komi'orep i3
BCTaHOBJIEHOMO orepaiiiino cucremoro Ubuntu, sika € auctpuGytusom GNU /Linux Ha ocHosi Debian GNU /Linux, onepartiiiHoo CHCTEMO0
Ha OCHOBI si7pa Linux.

¥ po6orti TakosK MOKa3aHUI MPUKJIA/] BAKOPHCTAHHS METO/LY MAIIMHHOTO HaB4YaHHs — kiacuikanil. Ieit merox n1o3Bossie kaacudikyBaTi
nani. InresekryaibHa 06poOKa Ta Bidyasisallist JaHuX MPOBOAMJINC 32 pe3yJ/IbraTaMi TeCTYBAHHsI YUHIB 3 METOIO IXHbOI Kaacuikaiii Ha iTepHi
kareropii A, B, C, D 3a HabopoM 03HaK: GajiaM Ta 3HAYECHHIM cepesiHboro Oana. Bysa Bukopucrana BucokopisHesa 6ibmioreka Python Pandas,
stka € 6i6JioTeKoI0 UIst anasisy aanux. [l Bisyasisanii pesysasratis 06poOku manmx Oysa Bukopucrama 6i6aioreka Matplotlib mosoio Python.

Komo4oBi ciioBa: oHJaiiH-HABYAHHS, OHJIANH-KYPC, METO/L Bidyasrisallii JaHNX, MeTO/l MAIINHHOTO HABYAHHS.
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ONIHKA BUABJIEHHS XBOPOB POCJIMH HIJIAXOM IVNTMBOKOTIO HABYAHHA (c. 41-48)

Akan Alpyssov, Nurgul Uzakkyzy, Talgatbek Ayazbaev, Raushan Moldasheva, Gulmira Bekmagambetova, Mnyaura Yessekeyeva,
Kenzhaliev Dossym, Assel Yerzhan, Ailanysh Tolstoy

MauuHu J7ist BUSIBJIEHHST XBOPOO POCJIMH 1 ITKIIHUKIB CIIOYATKY BUKOPHCTOBYBAJINCS B CITbCHKOMY TOCIIOIAPCTBI Ta TIEBHOIO MiPOIO 3a-
MIHIUIN TPAUIIIHY BisyanbHy izenTrdikamio. XBopoOU Ta MIKIAHUKN POCJIIH € BAKINBIME (haKTOPAM, 10 BUSHAYAIOTH TPOAYKTHBHICTD i
SKICTD POC/IMH. 32 I0MOMOr0Io U POoBOi 06POOKH 300pakeHb MOKHA ieHTH(IKyBaTH XBOPOOH Ta MK IHUKIB POcnH. BiAnosiaHo 10 pisHuii
B CTPYKTYPi MEPEsKi, 151 CTATTSI IPEACTABIISIE TOCIIKEHHS 1IO/0 BUSIBJICHHsT XBOPOO POCIIUH 1 IIKIZAHUKIB HA OCHOBI TPHOX ACIEKTIB MEpPeKi
kmacuikarii, Mepeski BUSIBJICHHS Ta MepPesKi CeTMEHTAIlil 32 OCTAaHHI POKH, a TAKOXK Y3araJbHIOE IepeBark Ta Hel0JIiKH KOKHOTO 3 METO/IiB.
TIpencraBaeHo 3araabHII HaGIP JaHKX i TOPIBHAHO PE3YJIBTATH ICHYIOUHMX TOCIIZKEHb. Y IbOMY A0C/IIKEHH] 00TOBOPIOIOTHCST MOKJIMBI IIPO-
6J1eMH B TIPAKTHYHOMY 3aCTOCYBaHHI BUSIBJIEHHST XBOPOO POCJIMH 1 MIKITHUKIB HA OCHOBI TIIMOOKOTO HABYAHHSL.

3Buyaitni aaropurMu 006po6KH 300pakeHb a00 PYYHHMI ONMCOBMIT AU3aiiH 1 K1acubiKaTopy 4acTo BUKOPUCTOBYIOTHCS /ISl TPAAMIIITHOTO
KOMIT'IOTEPHOTO 30y Ha OCHOBI BUSIBJIEHHS XBOPOO POCIHH i miKigHuKiB. Lleii MeToa 3a3Biyaii BUKOPUCTOBYE Pi3Hi XapaKTepHCTHKN XBOPOO poc-
JIMH 1 IKIZHUKIB JJIs1 CTBOPEHHST KOMIIOHYBAHHS 300Da/KEHHST Ta BUOMPAE KOPUCHE [ZKEPEJIO CBITJIA Ta KyT 3HOMKH JIJIs CTBOPEHHS PIBHOMIPHO
OCBITJIEHNX 300pasKeHb.

Metoto pobotu € ineHTudikaiis Tpynu MKiAHKKIB | XBOPOO AOMAIITHIX 1 FOPOIHIX POCIUH 3a TOMOMOTOK MOOIIBHOTO TONATKY Ta BiIo-
OpaskeHHsI KiHIIEBOTO Pe3yJIbraTy Ha eKpaHi MOOLIBHOTO MpUcTpoio. Y il poboTi Oyiu BUKopHcTaHi fani 3 38 pisHUX KJaciB, BKIOYAIOYN
300pakeHHst XBOPUX i 310poBuX JncTkiB 13 pociun 3 plantVillage. B ekcriepumenti Inception v3 Mae TeH/IEHIIO 10 TOCTIHHOTO M IBUIIICHHS
TOYHOCTI 31 30ITBIIEHHSIM KIJIBKOCTI ermox 6Ge3 03HaK repeodiafHaH s Ta moripienHs npoaykrusHocti. Keras i3 cepseproio yactunoio Theano
BUKOPUCTOBYETbHCS /LTSI HABYAHHS apXiTEeKTyPi.

KiouoBi cioBa: 06poOka 306paxkern, Inception v3, rimboke HaByanst, Kaacudikailisi, XBOpoOU POCIUH, KIACTEPU3AILisl.
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VIIOCKOHAJIEHHS METOY JITHIMTHO-KBAJIPATUYHOIO KEPYBAHHS ®I3UYHOIO MOJIEJLJIIO CY/THA 3
ASUMYTAJbHUMU HIIPYJIIOIOUYUMUA ITIPUCTPOAMMU (c. 49-71)

B. B. Bynamxo, A. K. Canmuep, C. I'. XuioHin

OO0’eKTOM JIOCTI/KEHHSI € aJTOPUTMU KePYyBaHHS MacIITaGHUMU MOJIEJNSAMU TPAHCIOPTHUX 3ac00iB Mopcbkoro Gasysauus (T3MB).
IIpenmerom jocrijpkents € JMiHIHHO-KBaJPAaTHYHUN METOA KepyBaHHS MO0 TIPOITYJbCHBHOTO KOMIIEKCY 3 a3WMYyTaabHUMN
nigpymoounmu puctposymu (AIIIT) y kopmosiii yactuni. IIpobaema 1ossrac y poss’ssiti Mik B3a€MO3aNeKHUMU KHAKAME IBUAKOCTEH
TIOB3/IOBKHBOTO PYXY, APeidy Ta HUIITOPEHHS, 0 MTPOTHO3YIOTCST JTiHITHIM KOHTPOJIEPOM. BXiTHIMI cHTHATTAMU € TIBUIKOCTI 00epTAHHS
i xkyru ynopiB rBuntiB AIIIl mo Bixnomiennio no miamerpasibuoi mionmwau T3MDbB. Ilig yac MonenoBaHHS MOPIBHIOIOTHCS CTYIIHYACTI
BIATYKM 3aMKHYTOI CHCTEMM Ha TIEPEBAHTaKEHHSI Ta MIBUAKICTH MOBOPOTY. MOAETIOBaHHS CTPUOKIB TIBUAKOCTI TOKA3aI0 aTeKBATHY
peakiiiio Ha BiaMiny Big yacroru obepranns AIIII, gxa BusBu/Ia GiiblMii BIUIMB Ha cucreMmy, Hixk opientaiis AITIL ITpu mopemoBanHi
MIBUAKOCTI HUIITIOPeHHs noBeinka kyta AIITI He Bianmosizana #oro 0OMeKeHHsIM, BIACTUBUM TIPUCTPOIO, MO 0OGEPTAETHCA 3 BiAMOBIAHOIO
9acToTOI0. POGUTHCS BUCHOBOK, MO 1[€ € PE3YIBTaTOM JliHeapu3allii BUKOHABYMX MEXaHi3MiB, a 3aPOIIOHOBAHE PIillIEHHST MOJISITAE B TOMY, 11106
peastizyBaTu TOCUICHHS 3aBAaHHS ISl KPAIIOTo IPUCTOCYBaHHs 10 00epToBoi moseninku ATITI. Hespaxarwoun Ha 11l mpoGIeMu, MOJIETIOBAHHS
MOKazasio MoTeHIiag MoJesi Ta KOHTpoJiepa [isi BUKOPUCTAHHST y TOMIOHNX cuTyalisx. Takoxk IPONOHYEThCs KibKa MOAMMIKAIiN st
3HAYHOTO TOKPANIEHHS MOZiesIi Ta cumysiiil. OHIE 3 OCHOBHUX 3MiH, SIKy MOKHA 0yJ10 6 3pOOUTH, € peatisaliisi IPOrHO3YKUOro MOCHJICHHS
mpu Jsineapusaitii cuctemu ynpasiainas AIIIL Ilpaktudana 3HauymiicTs OTPUMAHUX PE3YJIBTATIB TOJSATAE B TOMY, IO MOJIENTb KBAPATHYHOI
onrtumisaiii € epeKTHBHOIO Ta HA/IITHOIO TeXHiKOIO B mpotieci npoekrysanHs T3MDB pisHomaniTHOI KOHMITYparil miAPYJII00YNX TPUCTPOIB
ST OTITIMAJIBHOTO KePyBaHHS.

Ki11040Bi c10Ba: MOzIe/II0BAHHSI, iAPYJIIOI0YUET IIPUCTPIil, JTiHIHHO-KBaJpATUIHUIT PEryJIATOP, ONTUMI3altist, KOMOIHOBAHUI IIPOILYJILCUBH
HUI KOMIIJIEKC, MO/BiliHe TIPU3HAYeHH.
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OBIPYHTYBAHHS METOJIA BUSHAYEHHAI TUHAMIUYHUX ITAPAMETPIB OIIEPATOPA MOBLIILHOI
MOKEKHOI YCTAHOBKH (c. 72-78)

10. O. A6pamog, O. €. Bacmanog, B. O. Coouna, O. O. Koganbog, A. b. Memenko

OG6’exTOM JOCTIDKEHHST € TIpotiec (DYHKIOHYBAHHS CHCTEME <«JOANHA-POOOT. J[OCITIKYEThCsT TIPOOIEMa Y3TOKEHHST TTapaMeTpPiB
JIOZIMHK-0TIepaTopa i poboTa. Y3rojsKeHHs UX ITapaMeTpiB 6a3yeThcs Ha METO/I BU3HAUEHHS ANHAMIYHUX TapaMeTpiB JIOANHU-OlIepaTopa
i3 BUKOPUCTAHHIM MAaTEMATUYHUX MOJIEJICH, sIKi OMUCYIOTh /[BAa BU/IM BiTHOCHUX TIOXUOOK. [0 MepIioro BUAY BiIHOCSATHCS BiIHOCHI MOXNOKN
BUBHAYEHHS JUHAMIYHUX TTapaMeTPiB ollepaTopa, sSKi 3ajeKaTh Bifl MOXUOKN BU3HAYEHHST CUTHAJIB, 1110 XapaKTePU3yIOTh HOTO peakiiiio Ha
TecT-BIKUB. J[0 APYTOro BULY BIIHOCHNX MOXUOOK BiTHOCUTHCS METOMYHA TOXMOKA, SIKa 0OYMOBJIEHA AIIPOKCUMAI[IE€I0 YACTMHHUX TTOXITHUX.

DopmyBaHHsI TECT-BIUIMBY Ha OIEPATOPA 3/IIICHIOETHCSI 32 JIOTIOMOTOI0 IHTEPAKTUBHOI JIOIIKU. B OCHOBI MeTo/1a JIEKUTh 3HAXO/[KEHHSI
KOpPEHIB JIHIHHOI cucTeMu anreOpaiuHuX PiBHSAHB, Uit TTOOYIOBU KOl BUKOPHCTaHA AlPOKCUMAIliSA YACTUHHUX TIOXIJHUX BiJ CUTHAIB,
IO XapaKTepu3yloTh Peakiliio orepaTopa Ha TecT-BIJMB. I[lapamerpu Iiiei cuctemu ajnreOGpaidHuX PIBHAHD 3ajeKaTh BiJl YaCOBUX
napaMeTpis. BusHaueHHs yacoBUX ITapaMeTpiB 3/iHCHIOETHCS 3a JJOIOMOTOIO JIOIYCKOBUX KPUTEPIiB Ta i3 BUKOPUCTAHHSAM HoMmorpaMm. Ilpu
0OTPYHTYBaHHI OCHOBHOTO TlapaMeTpa TeCT-BIUIMBY Ha orepaTopa — IMBHAKOCTI TiepeMinieHtst (GpoHTy MOKeKi Ha eKpaHi iHTepaKTHBHOI
JIOUIKH BUKOPUCTOBYIOTHCS BJIACTUBOCTI CHCTEMHU KYTOBOTO YIIPABJIIHHS OYMMa oriepatopa MoOiIbHOI HoxeskHoi yeranoBku. 1i BiacTusocti
(opmatizoBani y BUIJISI MaTeMaTHYHOT MOJENI AMHAMIYHOI MOXUOKH, SIKa Ma€ Miciie B MPOIeci BICTEKEHHsST OMepaTopoM 300pakeHHs
MOoJKeXKI Ha eKpaHi iHTepakTuBHOI pommku. [l Bepudikallii omepsKaHUX Pe3yJbTaTiB BHUPIIIEHA TeCT-3ajadya i 1OKa3aHo, 10 MOXHOKa
BU3HAYEHHSI JIMHAMIYHIX [apamMeTpiB oriepatopa He nepesuirye 1,0 %.

Otrpumani pesy/ibraTu MOKYTb OyTH BUKOPHCTaHI TPU PO3POOIT MOGLILHUX MOKEKHUX YCTAHOBOK HOBOTO IIOKOJIHHS, B OCHOBI 10OY/10B1
SIKWX JIE)KUTh BUKOPUCTAHHS CITBEIB.

KmouoBi ciioBa: orepaTop MoKeKHOi YCTAHOBKH, TUHAMIYHI TapaMeTPH, TECT-BILINB, CUTHAJ PEeaKIlii oreparopa.



