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The object of research are decoys with dynamic attributes. This
paper discusses the impact of decoys involving blockchain technolo-
gies on the state of information security of the organization and the
process of researching cybercrime. This is important because most
cybercrimes are detected after the attacker gains access to sensitive
data. Through systematic analysis of the literature focused on as-
sessing the capabilities of decoy and blockchain technologies, this
work identifies the main advantages of decoys that utilize blockchain
technology. To assess the effectiveness of attacker detection and
cybercrime analysis, controlled experiments were conducted using
a blockchain-based decoy system that we developed aimed at deter-
mining network performance.

As part of the study reported here, a technique is proposed to
detect cybercrime using decoys based on blockchain technology.
This technique is based on the fact that the attributes of the system
change dynamically. Such a technique has made it possible to obtain
a system model that solves the task of detecting decoys by intruders.
In addition, the developed scheme reduces the load in contrast to the
conventional fixed solution.

The results indicate that the response time of services is sig-
nificantly reduced in the environment of decoys with dynamic at-
tributes. For example, Nginx’s response time in a static host is twice
as high as dynamic, and an Apache dynamic server can still respond
to an intruder’s attack even if a static server fails. Therefore, the re-
sults reported in the article give grounds to assert the possibility of
using the solution in the infrastructure of information systems at the
public and private levels.

Keywords: decoys, cybercrime, security, analysis, deception,
blockchain, Honeypot, Deception, network, cybersecurity.
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The development of technologies and computing resources not
only expanded the spectrum of digital services in all areas of human
activity, but also defined the spectrum of targeted cyber attacks. The
object of the study is the process of ensuring the safety of critical
business processes that ensure the continuity of production and/or
functioning of the company/organization/enterprise as a whole.
Targeted attacks are aimed at destroying not only the business
structure, but also its individual components that determine critical
business processes. Continuity of such business processes is a critical
component of any company, organization or enterprise of any form
of government, which critically affects the earning of profits or
the organization of production processes. The proposed concept of
determining the security level of critical business processes is based
on the need to use multi-loop information protection systems. This
allows to ensure the continuity of critical business processes through
a timely objective assessment of the level of security and the timely
formation of preventive measures. This approach is based on the pro-
posed rules for determining the achievement of a given level of secu-
rity, which are based on assessments of the integrity, availability and
confidentiality of information arrays, as well as computer equipment
in relation to various points of the organization’s business processes.
The use of threat integration on the internal and external contours of
the protection system allows to ensure the necessary level of security
and continuity of the production/technological process of critical
business processes. The proposed practical implementation of the
system security level assessment system in the declarative program-
ming language Prolog, which allows to form requirements regarding
the achievement of a given system security level depending on the
state assessments of individual system components.

Keywords: security concept, critical business process, multi-
loop protection systems.

References

1. Fenz, S., Ekelhart, A. (2011). Verification, Validation, and Evalua-
tion in Information Security Risk Management. IEEE Security &
Privacy Magazine, 9 (2), 58-65. doi: https://doi.org/10.1109/
msp.2010.117

2. IEC 31010:2019. Risk management — Risk assessment techniques.
ISO. Available at: https://www.iso.org/standard /72140.html

3. Shaikh, E A., Siponen, M. (2023). Information security risk assess-
ments following cybersecurity breaches: The mediating role of top
management attention to cybersecurity. Computers & Security, 124,
102974. doi: https://doi.org/10.1016 /j.cose.2022.102974

4. Haag, S., Siponen, M., Liu, F. (2021). Protection Motivation Theory
in Information Systems Security Research. ACM SIGMIS Database:
The DATABASE for Advances in Information Systems, 52 (2),
25-67. doi: https://doi.org/10.1145/3462766.3462770

5. Li, Y, Xin, T, Siponen, M. (2022). Citizens’ Cybersecurity Behavior:
Some Major Challenges. IEEE Security & Privacy, 20 (1), 54—61.
doi: https://doi.org/10.1109/msec.2021.3117371

6. Chen, S., Xiao, H., He, W.,, Mou, J., Siponen, M., Qiu, H., Xu, F
(2021). Determinants of Individual Knowledge Innovation Behav-
ior. Journal of Organizational and End User Computing, 33 (6),
1-24. doi: https://doi.org/10.4018 /joeuc.20211101.0a27

7. ISO/IEC 15408-1:2009. Information technology — Security tech-
niques — Evaluation criteria for IT security — Part 1: Introduction

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

and general model. ISO. Available at: https://www.iso.org/stan-
dard/50341.html

. ISO/IEC 15408-2:2008. Information technology — Security tech-

niques — Evaluation criteria for IT security — Part 2: Security
functional components. ISO. Available at: http://www.iso.org/iso/
home/store/catalogue_tc/catalogue_detail.htm?csnumber=46414

. ISO/IEC 15408-3:2008. Information technology — Security tech-

niques — Evaluation criteria for IT security — Part 3: Security assur-
ance components. [SO. Available at: http://www.iso.org/iso/home/
store/catalogue_tc/catalogue detail.htm?csnumber=46413
ISO/IEC 13335-1:2004. Information technology — Security tech-
niques — Management of information and communications technol-
ogy security — Part 1: Concepts and models for information and
communications technology security management. [SO. Available at:
https://www.iso.org/ru/standard /39066.html

ISO/IEC 27005:2008. Information technology — Security tech-
niques — Information security risk management. ISO. Available at:
https://www.iso.org/ru/standard /42107 .html

ISO/IEC 18028-1:2006. Information technology — Security tech-
niques — IT network security — Part 1: Network security management.
ISO. Available at: https://www.iso.org/ru/standard /40008.html
ISO/IEC 27001:2013. Information technology — Security tech-
niques — Information security management systems — Requirements.
ISO. Available at: https://www.iso.org/standard /54534.html
ISO/IEC 27002:2013. Information technology — Security tech-
niques — Code of practice for information security controls. ISO.
Available at: https://www.iso.org/standard /54533.html

ISO/IEC 27003:2017. Information technology — Security tech-
niques — Information security management systems — Guidance.
ISO. Available at: https://www.iso.org/ru/standard /63417.html
ISO/IEC 27006:2015. Information technology — Security tech-
niques — Requirements for bodies providing audit and certification
of information security management systems. ISO. Available at:
https://www.iso.org/standard /62313.html

ISO/IEC 27032:2012. Information technology — Security tech-
niques — Guidelines for cybersecurity. ISO. Available at: https://
www.iso.org/ru/standard /44375.html

ISO/IEC 27035-1:2023. Information technology — Information
security incident management — Part 1: Principles and process. ISO.
Available at: https://www.iso.org/ru/standard/78973.html
ISO/IEC 27035-2:2023. Information technology — Information se-
curity incident management — Part 2: Guidelines to plan and prepare
for incident response. ISO. Available at: https://www.iso.org/ru/
standard /78974.html

ISO/IEC 27035-3:2020. Information technology — Information
security incident management — Part 3: Guidelines for ICT incident
response operations. ISO. Available at: https://www.iso.org/ru/
standard /74033.html

ISO/IEC 27000:2018. Information technology — Security techniques —
Information security management systems — Overview and vocabulary.
ISO. Available at: https://www.iso.org/standard /73906.html

GroBe, C. (2023). A review of the foundations of systems, infra-
structure and governance. Safety Science, 160, 106060. doi: https://
doi.org/10.1016/j.ss¢i.2023.106060

Gorbenko, 1. D., Potiy, A. V., Tereschenko, P. I. (2000). Kriterii i
metodologiyaotsenkibezopasnostiinformatsionnykhtekhnologiy. Ra-
diotekhnika, 114, 25-38. Available at: https://openarchive.nure.ua/
items/409b6535-¢863-4544-b651-801fc67b239a/full

The ISO/IEC Directives are published in two parts. Part 1: Pro-
cedures for the technical work. Part 2: Principles and rules for the
structure and drafting of ISO and IEC documents. Available at:
https://www.iso.org/sites/directives/current/part1/index.xhtml
Scarfone, K., Jansen, W,, Tracy, M. (2008). Guide to general server
security. National Institute of Standards and Technology (NIST).



26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Available at: https://nvlpubs.nist.gov/nistpubs/legacy/sp/nistspe-
cialpublication800-123.pdf

Stoneburner, G., Goguen, A., Feringa, A. (2002). Risk management
guide for information technology systems. National Institute of
Standards and Technology (NIST). doi: https://doi.org/10.6028/
nist.sp.800-30

Khanmohammadi, K., Houmb, S. H. (2010). Business Process-
Based Information Security Risk Assessment. 2010 Fourth Inter-
national Conference on Network and System Security. doi: https://
doi.org/10.1109/nss.2010.37

Kuzminykh, 1., Ghita, B., Sokolov, V., Bakhshi, T. (2021). Informa-
tion Security Risk Assessment. Encyclopedia, 1 (3), 602-617. doi:
https://doi.org/10.3390 /encyclopedial030050

Liu, C., Tan, C.-K,, Fang, Y.-S., Lok, T.-S. (2012). The Security Risk
Assessment Methodology. Procedia Engineering, 43, 600-609. doi:
https://doi.org/10.1016/j.proeng.2012.08.106

Identifying Information Assets and Business Requirements. The Na-
tional Archives. Available at: https://cdn.nationalarchives.gov.uk/
documents/identify-information-assets.pdf

Martin, C., Kadry, A., Abu-Shady, G. (2014). Quantifying the fi-
nancial impact of it security breaches on business processes. 2014
Twelfth Annual International Conference on Privacy, Security and
Trust. doi: https://doi.org/10.1109/pst.2014.6890934

Lund, M. S., Solhaug, B., Stelen, K. (2011). Model-Driven Risk
Analysis. Springer, 460. doi: https://doi.org/10.1007/978-3-642-
12323-8

Matulevi¢ius, R. (2017). Domain Model for Information Systems
Security Risk Management. Fundamentals of Secure System Model-
ling, 17-30. doi: https://doi.org/10.1007 /978-3-319-61717-6_2
Innerhofer-Oberperfler, F, Mitterer, M., Hafner, M., Breu, R.
(2010). Security Analysis of Service Oriented Systems. Web Ser-
vices Security Development and Architecture, 33—56. doi: https://
doi.org/10.4018/978-1-60566-950-2.ch002

Innerhofer-Oberperfler, F, Breu, R. (2010). Potential Rating Indica-
tors for Cyberinsurance: An Exploratory Qualitative Study. Eco-
nomics of Information Security and Privacy, 249-278. doi: https://
doi.org/10.1007,/978-1-4419-6967-5_13

Alkubaisy, D., Piras, L., Al-Obeidallah, M. G., Cox, K., Mourati-
dis, H. (2022). A Framework for Privacy and Security Requirements
Analysis and Conflict Resolution for Supporting GDPR Compliance
Through Privacy-by-Design. Evaluation of Novel Approaches to
Software Engineering, 67—87. doi: https://doi.org/10.1007 /978-3-
030-96648-5_4

Pullonen, P, Tom, J., Matulevigius, R., Toots, A. (2019). Privacy-en-
hanced BPMN: enabling data privacy analysis in business processes
models. Software and Systems Modeling, 18 (6), 3235-3264. doi:
https://doi.org/10.1007 /510270-019-007 18-z

Malina, L., Dzurenda, P, Ricci, S., Hajny, J., Srivastava, G., Matu-
levicius, R. et al. (2021). Post-Quantum Era Privacy Protection
for Intelligent Infrastructures. IEEE Access, 9, 36038—36077. doi:
https://doi.org/10.1109 /access.2021.3062201

Rikhardsson, P., Rohde, C., Christensen, L., Batt, C. E. (2021).
Management controls and crisis: evidence from the banking sector.
Accounting, Auditing & Accountability Journal, 34 (4), 757-785.
doi: https://doi.org/10.1108 /aaaj-01-2020-4400

Koeze, R. (2017). Designing a Cyber Risk Assessment Tool for
Small to Medium Enterprises. TUDelft. Available at: https://reposi-
tory.tudelft.nl/islandora/object/uuid:8ffae35d-0695-4eb9-b488-
471bd1c9e10d /datastream/OB]J /download

Milov, O., Khvostenko, V., Natalia, V., Korol, O., Zviertseva, N.
(2022). Situational Control of Cyber Security in Socio-Cyber-Phys-
ical Systems. 2022 International Congress on Human-Computer
Interaction, Optimization and Robotic Applications (HORA). doi:
https://doi.org/10.1109,/hora55278.2022.9800049

42. Milov, O., Yevseiev, S., Zviertseva, N., Zviertsev, H., Motalyhin, Y.
(2022). Pseudo-Physical Logics in Control of Cyber Security Sys-
tems. 2022 International Symposium on Multidisciplinary Stud-
ies and Innovative Technologies (ISMSIT). doi: https://doi.org/
10.1109/ismsit56059.2022.9932711

43. SWI-Prolog. Available at: https://www.swi-prolog.org/

44. Pohasii, S., Yevseiev, S., Zhuchenko, O., Milov, O., Lysechko, V.,
Kovalenko, O. et al. (2022). Development of crypto-code constructs
based on LDPC codes. Eastern-European Journal of Enterprise
Technologies, 2 (9 (116)), 44-59. doi: https://doi.org/10.15587/
1729-4061.2022.254545

45. Yevseiev, S., Ponomarenko, V., Laptiev, O., Milov, O., Korol, O,
Milevskyi, S. et. al; Yevseiev, S., Ponomarenko, V. Laptiev, O.,
Milov, O. (Eds.) (2021). Synergy of building cybersecurity sys-
tems. Kharkiv: PC TECHNOLOGY CENTER, 188. doi: https://
doi.org/10.15587/978-617-7319-31-2

DOI: 10.15587/1729-4061.2023.273786
IMPROVEMENT OF THE OPTIMIZATION METHOD
BASED ON THE CAT PACK ALGORITHM (p. 41-48)

Volodymyr Koval
General Staff of the Armed Forces of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-6209-6779

Olena Nechyporuk
National Aviation University, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-8203-7998

Andrii Shyshatskyi

Research Center For Trophy And Perspective Weapons and
Military Equipment, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0001-6731-6390

Oleksii Nalapko

Central Scientifically-Research Institute of Armaments and
Military Equipment of the Armed Forces of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-3515-2026

Oleh Shknai
Scientific-Research Institute of Military Intelligence, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-5572-4917

Yevhen Zhyvylo

National University “Yuri Kondratyuk Poltava Polytechnic”,
Poltava, Ukraine

ORCID: https://orcid.org/0000-0003-4077-7853

Viktor Yerko
State Scientific-Research Institute of Aviation, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-5150-5303

Borys Kreminskyi
Institute of Education Content Modernization, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-1689-6986

Oleksandr Kovbasiuk

Central Scientifically-Research Institute of Armaments and
Military Equipment of the Armed Forces of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-2481-2877

Anton Bychkov

Central Scientifically-Research Institute of Armaments and
Military Equipment of the Armed Forces of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-2391-4190

The problem that is being solved in the research is to increase
the efficiency of decision-making in management tasks while en-
suring the given reliability, regardless of the hierarchical nature of
the object. The object of research is the decision-making support
systems. The subject of the research is the decision-making process



in management tasks using an improved cat flock algorithm. The
research hypothesis is the possibility of increasing the efficiency of
decision-making with a given assessment reliability. In the course
of the research, an improved method of parametric optimization
based on the improved algorithm of the cat flock was proposed. In
the course of the research, the general provisions of the theory of
artificial intelligence were used to solve the problem of analyzing
the state of objects and subsequent parametric management in intel-
ligent decision-making support systems.

The essence of the method improvement lies in the use of the fol-
lowing procedures, which improve basic procedures of the cat flock
algorithm, namely, search and chase:

— training of individuals of a cat flock with the help of evolving
artificial neural networks;

— taking into account the type of uncertainty of the initial data
while constructing the metric of the path of the cat flock, which
reduces the time of searching for the optimal solution;

— searching for a solution in several directions using individu-
als from the cat flock, which reduces the time of searching for the
optimal solution;

— initial display of individuals from the cat flock not randomly;

— additional consideration of the chase parameter, which limits
the chase area, which allows to take into account the priority of the
search;

— the ability to determine the need to involve additional net-
work hardware resources.

An example of the use of the proposed method is presented on
the example of assessing the state of the operational situation of a
group of troops (forces). The specified example showed a 17-23 %
increase in the efficiency of data processing due to the use of addi-
tional improved procedures.

Keywords: management object, cat pack algorithm, uncertainty
of data, efficiency of assessment, reliability of decisions.
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The object of this study is the high level of errors of the first
and second kind in the segmentation of images of urbanized areas
acquired from space optoelectronic surveillance systems.

The method of image segmentation of urbanized areas implies
two stages and, unlike known ones:

— takes into account each channel of brightness of the color
space of the original image;

— at the first stage, an ant algorithm is used;



— image segmentation at the first stage is reduced to the calcula-
tion of the objective function, the areas of movement of ants, and the
concentration of pheromone on the routes of ant movement;

— at the second stage, the brightness and geometric shape of the
elements of objects are taken into account;

— contours and geometric primitives are defined in the Hough
parameter space;

— the objects of interest of the urbanized area in the space of the
original image are determined.

An experimental study into the segmentation of images of urban-
ized terrain acquired from space optoelectronic observation systems
was carried out based on the ant algorithm and the Hough algorithm.

The quality of image segmentation of the urbanized area was
assessed. It was found that the error of the first kind when using the
improved method of segmentation is reduced by 2.75 %. The error
of the second kind is reduced by 3.91 % when using the improved
method of segmentation. This reduction became possible due to the
use of an improved method of segmenting the image of an urbanized
area by the ant algorithm at the first stage. Compared to Canny’s
algorithm, the error of the first kind decreased by 8.9 %, and the error
of the second kind decreased by 11.0 %.

Methods for segmenting images of urbanized areas acquired from
space optoelectronic surveillance systems can be implemented in
software and hardware systems of image processing.

Keywords: image segmentation, urbanized terrain, ant algo-
rithm, Hough algorithm, space system.
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The appearance of “blurred” digital images is a consequence of
the violation of the immobility of the camera during the shooting
of the objects under study. To this end, a procedure was devised for
matched filtering of the blurred digital image of the object using its
typical image form in a series of frames.

This procedure is based on the automated formation of a typical
form of a digital image, as well as on the choice of special parameters
for the transfer function of the matched filter. Adapting the proce-
dure specifically to the typical form makes it possible to perform a



more accurate assessment of the required parameters of the blurred
digital image compared to the analytically set profile.

The formation of a typical form makes it possible to take into
account the features of the very formation of the blurred image
on each frame of the original series. Based on this, a more ac-
curate assessment of the initial approximation of the parameters
of all Gaussians of the object image is performed. In practice,
matched filtering makes it possible to highlight blurred images of
objects against the background of substrate noise. Also, using the
matched filtering procedure makes it possible to improve the seg-
mentation of images of reference objects and reduce the number
of false detections.

The devised procedure for the matched filtering of a blurred
digital image using its typical form has been tested in practice as part
of the research in the framework of the CoLiTec project. It was imple-
mented in the intraframe processing unit of the Lemur software for the
automated detection of new and tracking of known objects. Owing to
the use of Lemur software and the proposed computational procedure
introduced into it, more than 700,000 measurements of various objects
under study were successfully processed and identified.

Keywords: image processing, blurred image, matched filter,
transfer function, OLS-evaluation of parameters.
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Audio command recognition methods are essential to be rec-
ognized for performing user instructions, especially for people with
disabilities. Previous studies couldn’t examine and classify the per-
formance optimization of up to twelve audio commands categories.
This work develops a microphone-based audio commands classifier
using a convolutional neural network (CNN) with performance op-
timization to categorize twelve classes including background noise
and unknown words. The methodology mainly includes preparing
the input audio commands for training, extracting features, and
visualizing auditory spectrograms. Then a CNN-based classifier
is developed and the trained architecture is evaluated. The work
considers minimizing latency by optimizing the processing phase by
compiling MATLAB code into C code if the processing phase reaches
a peak algorithmically. In addition, the method conducts decreasing
the frame size and increases the sample rate that is also contributed
to minimizing latency and maximizing the performance of process-
ing audio input data. A modest bit of dropout to the input to the
final fully connected layer is added to lessen the likelihood that the
network will memorize particular elements of the training data. We
explored expanding the network depth by including convolutional
identical elements, ReLu, and batch normalization layers to improve
the network’s accuracy. The training progress demonstrated how fast
the accuracy of the network is increasing to reach about 98.1 %, which
interprets the ability of the network to over-fit the data of training. This
work is essential to serve speech and speaker recognition such as smart
homes and smart wheelchairs, especially for people with disabilities.

Keywords: audio, commands, spectrogram, classifier, deep-
learning, CNN, network, real-time.
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This paper considers the process that forms an interchannel
transient interference in the structure of the signal created on the
basis of the technology of parallel data transmission and frequency
distribution with multiplexing of the phase-modulated signal — the
OFDM signal.

Based on the analysis of the OFDM signal structure, it was
determined that changes in the position and parameters of the car-
rier symbol from the composition of this OFDM symbol create an
interchannel transient interference.

A list of OFDM signal parameters that can affect the appearance
of interchannel interference and the value of its quantitative value
was summarized and presented. A model for assessing the impact of
interchannel interference on the efficiency of signal transmission in



telecommunication data transmission systems based on the OFDM
signal has been developed and proposed.

Based on mathematical modeling using this model, the depen-
dence of the quantitative assessment of the magnitude of the inter-
channel interference on the magnitude of the protective interval for
different values of the interchannel value with a different number
of signal pre-reception has been established. It is shown that an in-
crease in the value of the interchannel value to 96 subchannels makes
it possible to achieve an interchannel transient interference of less
than 3 percent with a protective interval of more than 2 ms already
with one pre-reception. This is explained by the fact that the increase
in the interchannel value makes it possible to reduce the value of the
protective interval and minimizes the effect of frequency distortions
of the sub-channel of one channel.

The data reported in this work and the recommendations sub-
stantiated on their basis confirm the possibility of the proposed
model for assessing the value of the interchannel transient interfer-
ence and justifying the recommendations for reducing its impact
on the efficiency of signal transmission in telecommunication data
transmission systems based on the OFDM signal.

The proposed evaluation model can find practical application
in improving existing and developing new telecommunication data
transmission systems based on OFDM technology.

Keywords: OFDM signal, subcarrier frequency, interchannel
quantity, interchannel transient interference, protective interval.
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MO/JIEJIb CUCTEMH IPUMAHOK HA OCHOBI IMHAMIYHUX ATPUBYTIB AJA JOJIAKEHHA
KIBEP3JIOUHNHIB (c. 6-20)

C. I. Bacwmmnn, B. A. Cycyxkaiino, 1. P. Onipcskuii, €. O. Kypiii, 1. S. Tummxk

OO6’eKTOM [OCIKEHHST BUCTYIIAIOTD IPUMAHKU 3 TMHAMIYHUME aTpubyTamu. Y Iiiii cTaTTi PO3IJISIHYTO BILIUB MPUMAHOK 3 BUKOPUC-
TaHHAM OJIOKYEHH TEXHOJOTIH Ha cTaH iHdopMariiiHoi Gesmexn opraHisamii Ta mporec AOCHiIKeHHS KibepaaounHis. [le BaskIMBO, TOMY
1o GLIbIIiCTh KibGeP3JOYMHIB BUSIBJIEHO IICJIsi MOMEHTY OTPUMAHHS 3JIOBMUCHUKOM JOCTYILY 110 KOH(MDIZEHIINHNIX TaHuX. 3a JI0MOMOrO0
CHCTEMATHYHOTO aHAJI3Y JHTEPaTyPH 30CEPEKEHOI Ha ONIHII MOKIMBOCTEI TEXHOJIOTIH MPUMAHOK Ta GJIOKYEiiHy, 1aHa poboTa BU3HAUAE
OCHOBHI TIepeBary PUMAaHOK, 1110 BUKOPUCTOBYIOTH TEXHOJIOTII0 GioKueiiH. [[Jist OIiHKN e(eKTHBHOCTI BISIBJIEHHS 3JI0BMUCHIKA Ta aHATI3Y
KiGep3I0uNHIB POBEIEHO KOHTPOJIbOBAHI €KCIIEPUMEHTH, BIKOPUCTOBYIOUH PO3POOJIEHY aBTOPAMU CHCTEMY MPUMAHOK Ha OCHOBI OJIOKUEiTH
TEXHOJIOTIH, CIIPSIMOBaHI Ha BU3HAYEHHS MPOYKTUBHOCTI MEPEXKi.

B paMKax J0CJI/IZKEHHS, 110 OIMCAHO B AaHiil CTaTTi, 3aPOIIOHOBAHO CIIOCIO BUABJIECHHS KiOEP3JIOUNHIB 3 BUKOPUCTAHHAM TIPUMAHOK Ha
OCHOBI TexHOJIOTIT GsoKyeiiH. [lanuii crocib 3acHOBaHWii Ha TOMY, 1[0 aTpUOYTH CUCTEMU JMHAMIYHO 3MiHIOIOThCs. Takuil croci6 103BoIMB
OTPUMATH MOJIE/Ib CUCTEMH, 1110 BUPINIy€ TPOGIeMY BUSBJICHHS IIPUMAHOK 3JIOBMICHUKAMU. TAKOK PO3POOIEHA CXeMa 3MEHIITY€ HABAHTAKEH-
Hs Ha BiZIMIHY Bifl TPAIUIIITHOTO (hDiKCOBAHOTO PillleHHS.

Orpumani pe3yJ/IbTaTi BKasyoTb, 110 4ac BIATYKY CEPBiCiB 3HAYHO 3MCHIIYETHCS Y CCPCAOBUIII IIPUMAHOK 3 [HHAMIYHIMI aTPHOY TaMIL
Jlnst mpukiazy, yac Biaryky NginxX y cTaTHYHOMY XOCTI MepeBepInye ANHaMIiYHUil y JBa pasu, a AuHaMiuauii cepsep Apache Bce e mMosxe
pearyBaTH Ha aTaKy 3JIOBMUCHUKA, HABITH SIKIIO CTATHYHMUIT cepBep 3asHac 36010. ToMy, HaBe/leHl y CTaTTi pe3ysIbTaTh JAIoTh HiICTaBy CTBEp-
JUKYBATH MIO/I0 MOSKIIMBOCTI BUKOPUCTAHHS pillleHHs y iHGpacTpyKTypi inopMaritHuxX crcTeM Iep:KaBHOTO Ta TPUBATHOTO PiBHIB.

Kuouosi caoBa: nnpumanku, kibepanoun, Gesieka, anasuis, ooma, 6okueiin, Honeypot, Deception, mepeska, KibepOesieka.
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PO3POBKA KOHIIEIIIIIi BUSHAUEHHS PIBHS BE3NEKHA KPUTUYHUX BI3HEC-IIPOIIECIB (c. 21-40)

C. II. €sceer, O. B. Minos, H. B. 3gepuesa, 0. B. IIpiouaes, O. B. Jlesik, O. C. Komicapenko, A. /1. Hamusaiiko, B. B. IToropenos,
B. O. Kananan, I. T'. I'ycapoBa

PO3BUTOK TEXHOJIOTIH Ta 0GUNCAIOBATLHUX PECYPCIB He JIMIIE POSIIUPHIIK CIIEKTP IUMPOBHUX MOCAYT Y BCIX CipKaX JIOACHKOI AATLHOCTI, &
i BUBHAYMJIM CIIEKTPH HiboBUX KiGepatak. O6’€KTOM A0CHIKEHHS € mpolec 3abe3Ieuents Oe3nekn KpUTUIHNX Oi3Hec-Tporecis, aki 3a6es-
nevyioTh GesnepepBHicTh BUPOOHUIITBA Ta/ab0 (hyHKIIOHYBaHHs KOMITaHii/oprafisaii/mignpuemcrsa B iisomy. 1iiboBi ataku crnipsMoBani
Ha 3HUIIEHHS HE TIIbKU CTPYKTYpPH Oi3Hecy, a TaKOK HOro OKPEMUX CKJIA/I0OBUX, sIKi BU3HAYAIOTh KPUTHYHI GisHec-1iporiecy. BesnepepBHicTh
TakuX Oi3HeC-TPOIeCiB € KPUTHIHOIO CKJIZ0BOIO OYib-sIKOI KOMIIaHii, opranisaiii uu mianpuemMcrsa Oyib-sikol (hoOpME BJIAHOCTI, 10 KPHU-
TUYHO BIUIMBAE HA OTPUMAaHHS NPUOYTKY YW OpraHisamil mporeciB BUPOOHUIITBA. 3alPONIOHOBAHA KOHIIEIIlis BUSHAYEHHs PiBHs (Ge3nexku
KpUTHYHKX Gi3Hec-mpolieciB 6a3yeThest Ha HeOOXiIHOCTI BUKOPUCTaHHS GaraTOKOHTYPHUX cucTeM 3axucTy indopmartii. e nossosisie 3abesrie-
4uTH Ge3MepPepBHICTh KPUTUUHUX Gi3HEC-TIPOIIECIB IIAXOM CBOEYACHOI 06’ €KTUBHOI OIIHKY PIBHS 3aXUIIEHOCT] Ta CBOEYACHOTO (hOPMYBaHHS
TIPEBEHTUBHIX 3aXO/iB. TaKWil MIXiZ ITPYHTYETHCS HA 3aTPOMOHOBAHIX TPABIJIAX BU3HAYEHHSI TOCSKHOCTI 3alaHOTO PIiBHS O€3IEKH, 110
6asy1m‘bca Ha OIiHKaX IHTerpaabHOCTI, IOCTYIHOCTI Ta KOHDIAeHIITHOCTI iHpOPMAIiHIX MacKHBIB, a TAKOK 3aC001B OOUNCIIOBAIBHOI TEXHi-
KM IO/I0 PI3HUX TOYOK OizHec-TporieciB opramiszariii. BUkopucrants KOMIIEKCYBaHHS 3arpo3 Ha BHYTPIIHBOMY Ta 30BHIITHBOMY KOHTYpPax
CHCTEMU 3aXUCTY JI03BOJIsA€ 3abe31eunTn HeoOXIIHMIl piBeHb Ge3neku Ta 6e3repepBHicTh BUPOOHUIITBA,/ TEXHOIOTTYHOTO MIPOIIECY CKIAL0BUX
KPUTHYHUX Oi3HEC-TPOTIECiB. 3aPOITOHOBAHA TPAKTHYHA PEATi3allisi CUCTEMH OIIHKU PiBHS OE3IMEKH CUCTEMI MOBOIO IEKIAPATHBHOTO TPO-
rpamyBanHst [Iposior, sika 103B0Jist€ chOpMyBaTH BUMOTH MIOAO MOCSKHOCTI 33aHOTO PIiBHsI GE3MEKU CHCTEME 3aJIeKHO BiJl OIIHOK CTaHy
OKPEMIX KOMITOHEHT CHCTEMI.

Kio4oBi ciioBa: KoHieriiis 6e3mexu, KpUTnyHuii 6isHec-mpoiiec, 6araTOKOHTYPHI CHCTEMU 3aXHCTY.
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VIOCKOHAJIEHHSI METO/IY OIITUMI3AIIIL HA OCHOBI AJITOPUTMY KOIIIAUOI 3TPAT (c. 41-48)

B. B. Kosaus, O. II. Heunnopyk, A. B. lllumanpkuii, O. JI. Haxanko, O. B. IlIknaii, €. O. JKusuino, B. b. €pko, B. I'. Kpemincokwuii,
0. B. Kos6aciok, A. M. buukos

ITpo6JieMa, sika BUPIIITYETHCS B IOCTIZKEHH I, € T ABUIIEHHS OTIePATUBHOCTI IPUIHATTS PillleHHs B 3a/1a4ax yIPaBJIiHHsI IPpU 3abe3TedeHHi
3a/IaHOT I0CTOBIPHOCTI HEZATIEKHO Bifl iepapxiunocTi 06’ekTy. O6’'€KTOM HOCTIUKEHHS € CUCTEMU THATPUMKY MPUHHATTS pinteHs. [Ipeamerom
JOCJI/IKEHHS € TIPoIeC MPUIHATTS PIillleHHS B 3a/[a4aX yNPABJIHHS 32 JOMOMOTOIO YZOCKOHAJIEHOTO alrOpPUTMY Komradoi 3rpai. [imoresoro
JIOCJII/IDKEHHS € MOJKJIMBICTD I1i/[BUIIIEHHST OTIEPATUBHOCTI IPUHHATTS PillleHHS IIPY 3a/IaHiil JOCTOBIPHOCTI OIliHIOBaHHA. B X0/1i 10CTiKeHH S
3aIPONTIOHOBAHO YIOCKOHAJIECHIH METOJ TTapaMeTPUYHOI ONITUMI3allii Ha OCHOBI YZIOCKOHAJIEHOTO aJTOPUTMY Koladyoi 3rpai. B xozi mposene-
HOTO JIOCJIIIPKEHHS] BUKOPUCTOBYBAJIUCS 3araibHi IIOJIOKEHHS TEOPIl IITYYHOTO IHTEJIEKTY — /IJIsk BUPIIIEHHS 3a/[a4i aHAIi3y cTaHy 00 €KTIB Ta
TIOCJTIIYI0YOTO TTAPAMETPUYHOTO YIIPABJIiHHS B iIHTEIEKTYaTbHUX CUCTEMAX IiITPUMKH HIPUNHATTS PillleHb.



CyTHICTD yIOCKOHAJIEHHS] METO/LY MOJISITA€ B BUKOPUCTAHHI HACTYITHUX MPOTIELYP, SIKi yAOCKOHAMIOITH 0OUIBI 6a30Bi TPOIELYPHU ajro-
PUTMY KOIITayoi 3rpai, a came MONIYKY Ta TTOTOHi:

— HaBYaHHsI OCOOMH KOTSY0I 3rpal 3a J0IOMOTr0IO IITYYHUX HEHPOHHUX MEPEK, 1110 €BOJIOIIOHYIOTh;

— BpaxXyBaHHS THITY HEBU3HAYEHOCT] BUXIHUX AAHUX TTPU TOOYI0BI METPUKH TIUISIXY KOTSIYOI 3TPai, 1110 3MEHIIYE Yac MOIIYKY OMTHMATb-
HOTO PillleHHST;

— TOTTYKY PIIIeHHsT y A€KITbKOX HATIPSIMKAX 3 BUKOPHCTAHHSIM OCOGIH 3 KOITAY0i 3Tpai 110 3MEHIITY€ Yac MONTYKY OMTUMATBHOTO PIillIeHHST;

— [OYATKOBOTO BUCTABJIEHHS OCOOMH 3 KOIIAauol 3rpai He BUIAKOBUM YMHOM;

— JIOIATKOBUM BPaXyBaHHSIM ITapaMeTpy MOTOHI, SKUil 06MeKY€ IJISTHKY TIOTOH, 110 03BOJISIE BPAXyBaTH MPIOPUTETHICTD TOIIYKY;

— MOJKJIUBICTh BU3HAYATU MOTPEOY B 3aJIyU€HHI I0JATKOBUX allapaTHUX PECYPCAX MEPEK.

TIpoBe/ieHui TIPUKJIAJ BUKOPUCTAHHS 3alPONIOHOBAHOIO METOY Ha NMPHUKJI/l OIIHKM CTaHy OIEPaTUBHOI 0OGCTAHOBKY yrpyHOBAHHS
Bilich (cuu). 3azHaueHUil MPUKJIAJ IOKA3aB MiBUIIEHHS e(eKTUBHOCTI OTepaTUBHOCTI 06pOOKH JaHux Ha piBHi 17—23 % 3a paXyHOK BHKO-
PHCTaHHSA 0ATKOBUX yOCKOHAJIEHNX TPOIEYP.

KiiouoBi cioBa: 00'eKT yIpaBJIiHHs, aTOPUTM KOTAYOI 3rpai, HeBU3HAYEHICTD JAHUX, OIIEPATUBHICTD OIIHIOBAHHSI, IOCTOBIPHICTD PillleHb.
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PO3POBKA JIBOXETAIIHOIO METO/IY CETMEHTYBAHHS KOJIbOPOBUX 305PAKEHD YPBAHI3OBAHOI
MICHHEBOCTI 3 KOCMIYHHUX OIITUKO-EJJEKTPOHHIX CUCTEM CIIOCTEPEKEHHA HA OCHOBI
MYPAIINUHOTO AJITOPUTMY TA AJITOPUTMY XA®DA (c. 49-61)

I'. B. Xynos, O. M. Makogeiiuyk, B. I. XyznoB, I. A. Xuxknusk, P.I'. Xynos, B. I'. Mamora, C. M. Cykonbko, O. IO. JIyHbos,
M. T. Byrepa, T. M. Kpasenp

OG6’ e€KTOM JOCIIIKEHHST € BUCOKUI PiBEHb TOMIJIOK MIEPIIOTO Ta APYTOro PoAy CerMeHTYBaHHs 300paskeHb ypOaHizoBaHOi MiCIIEBOCTI 3
KOCMIYHUX OITHKO-€JIEKTPOHHUX CUCTEM CIIOCTEPEKEHHSI.

Meroj cermenTyBaHHst 300pakeHb ypOaHi30BaHOT MiCIIeBOCTI Mepesbayae JBOXETAHICTb Ta, HA BIAMIHY Bi/l BitoMuXx:

— BpaxoBYy€ KOKHUIT KaHaJ ICKPABOCTI KOJbOPOBOTO MPOCTOPY BUXIAHOTO 300paskeHHST;

— Ha IepIIOMY eTalli BUKOPUCTOBYETLCS MyPAITMHNN aJTOPUTM;

— CerMeHTyBaHHs 300paskeHHs Ha MEePIIOMY eTalli 3BOAUTHCA 0 PO3PAXyHKY IIJIb0BOI (GYHKIII, AIAHOK PyXy MypaX Ta KOHIEeHTpaIlii
depomory Ha MapIIpyTax pyxy Mypax.

— Ha JIPYroMy eTalli BPaXOBYIOTHCSI ICKPABICTh Ta reoMeTpuyHa hopMa eleMeHTiB 06 €KTIB;

— BU3HAYAIOThCA KOHTYPH Ta TCOMETPUYHI MPUMITHBHI Yy TTapaMeTpudynoMy mpoctopi Xada;

— BU3HAYAIOTLCS 00’€KTH iHTepecy ypbaHizoBaHOI MiCIIEBOCTI Y TIPOCTOPI BUXIAHOTO 300pasKeHHSL.

TIpoBesieHO eKciepuMeHTATbHE OCTIUKEHHST CETMEHTYBaHHS 300paskeHb ypOaHi30BaHOI MiCIIEBOCTI 3 KOCMIYHMX ONMTHKO-EJEKTPOHHUX
CHCTEeM CIIOCTEePEKeHHs Ha OCHOBI MYyPAIIMHOTO aJTOPUTMY Ta aaroputmy Xada.

TIpoBesIeHO OIIHIOBAHHS KOCTI CErMEHTYBaHHs 300paskeHHs1 ypOaHizoBaHoi Miciieocti. BeTanoBeHo, mo nomuaka I poay mpu BUKO-
PHCTaHHI YIOCKOHAJIEHOTO METOJy CerMeHTYBaHHsI 3MeHIIyeTbest Ha 2,75 %. [Tomuuika 11 poy 11pu BUKOpHUCTAHHI YI0CKOHAJIEHOTO METO/LY
cerMenTyBaHHsI 3MeHInyeTbest Ha 3,91 %. Take 3MEHIIEHHsT CTATI0 MOJKJIMBUM 32 PaXyHOK 3aCTOCYBAHHS Ha TEPIIOMY €Talli YJI0CKOHAJIEHOTO
METOJLy CerMeHTyBaH st 300pakeHHs ypOaHi3oBaHol MiCIIeBOCTI MyPAIIUHOTO aJrOpUTMYy. Y TOpiBHsHHi 3 asropurMoM Karmi momuika I poxy
amentnuiacs Ha 8,9 %, a nomuiika I1 poxy amenmmmracst va 11,0 %.

Meromu cermeHTyBamHst 306paskeHb ypOaHi30BaHOI MiCIIEBOCTI 3 KOCMIYHIX OMTHKO-EIEKTPOHHIX CHCTEM CIIOCTEPEKEHHS MOKYTh OYTH
peasri3oBaHi y IPOrpaMHO-TEXHIYHUX KOMILIEKCaX 00pOoOKU 300paKeHb.

KiouoBi cioBa: cermMenTyBaHHs 300paskeH s, ypOaHizoBaHa MiCIIeBICTb, MyPaITUHUI alIropuT™, arroput™ Xada, KocMiuHa cucreMa.
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PO3POBKA Y3TOJ/[;KEHOI ®LIbTPAII 3MAIIEHOTO IIU®POBOTO 306PAKEHHS 3 BUKOPUCTAHHAM
1OT0 TUIIOBOI ®OPMHU (c. 62-71)

C. B. Xznamos, B. €. CaBanesuu, B. II. Baacenko, O. Bb. Bpoxogenpkuii, T. O. Tpynosa, 1. B. Jlepukin, B. O. Illseayn, I. C. Ta6akosa

TTosiBa «3MareHIx» 1NGPOBUX 300paKEHD € HACJIIKOM OPYIIEHHS HEPYXOMOCTI KaMepH IIi/T 9ac 3HOMKN 00 €KTIB, 1110 OCTI/UKYIOThCSI.
Jlnist boro 6ys10 po3pobJIeHo METOANKY Y3ToKeHOI (hibrpailii 3MaiieHoro mudpoBoro 300paskeH st 06’ €KTa 3 BUKOPUCTAHHAM HOTO THIIOBOT
opmu 306pakeHHs Ha cepii Kaapis.

Jlana MeTojiMKa 3aCHOBaHa Ha aBTOMaTU30BaHOMY (hOpMyBaHHi THIIOBOT (hopMu IU(BPOBOTrO 306pakeH s, a TAKOXK Ha BHOOPI clieriaabHIX
napameTpiB repeiaBaabHOl GyHKIT y3rojskeHoro (ijgsrpa. Axamnranis METOIMKN caMme 11l TUHOBY (GOPMY J03BOJISIE BUKOHATH OiJIbII TOUYHY
OLIHKY HEOOXIHUX MapaMeTpiB 3MaleHoro UG POBOro 300pakKeHHs Y MOPIBHAHHI 3 aHATITHYHO 3aaHiM TPOdITeM.

Dopmysanst THIOBOI GOpPMHU J03BOJISIE BpaXyBaTH 0COOINBOCTI caMoro (hopMyBaHHsI 3MAIIEHOT0 300payKEHHs Ha KOKHOMY Ka/pi I10-
4aTKOBOI cepil. Basyrounch Ha 1[bOMY, BAKOHYETHCS OL/IbII TOYHA OIliHKA MOYATKOBOTO HaOJIMKEHHST TapaMeTpiB yeix rayccian 300paskeHHst 00-
exra. Ha npaktuIli yaropkeHa (hibrpailis 103B0JIsI€ BUIIATH 3MAIIeHI 300pakeHHst 00’€KTiB Ha TJIi IIyMy MiAKIaAKU. TAKOK BUKOPUCTAHHS
METOJIMKHI Y3TO/KEHOI (DLIBTpaIlii 103BOJISE TIOKPAIUTH CerMEHTAIli0 300pakeHb OMOPHUX 00’€KTIB Ta CKOPOTUTH KIJIBKICTH TIOMUJIKOBUX
BUSIBJICHb.

Po3pobiiena MeToIKa y3ro/pKeHoi (hiIbrpaliii 3ManeHoro nudpoBoro 306paskeHHs 06’ €KTiB 3 BAKOPUCTAHHSM HOTO THIIOBOT hopmu Gyra
anpoboBaHa Ha IPAKTHUIIl B paMKax gocimkenb mpoekty CoLiTec. Bona 6yma BiipoBajkeHa B 610111 BHYTPIIIHBOKAAPOBOI 06pOOKU Iporpam-
HOTO 3a0€e31edeHHsT Lemur /st aBTOMATH30BAHOTO BUSIBJIEHHSI HOBHX Ta CYIPOBOLY BiZIOMUX 06’ €KTIB. 3aBISIKM BUKOPHUCTAHHIO IPOTPAMHOTO



3abesneueHHs Lemur Ta BIPOBA/KEHOTO B HHOTO 3alPOIOHOBAHOTO OGUMCIIIOBAIBHOTO METOMY OYJI0 YCHIIHO 06POOIEHO Ta OTOTOKHEHO
nonaz 700 000 BuMmiproBab pisHUX 06’ €KTIB, O TOCTIIFKYIOTHCS.
Kmo4oBi cnoBa: 06po6Kka 300paskeHHs1, 3MalleHe 300paskeHHs1, y3ropkeHuit (inbrp, nepenatia dyukiis, MHK-orinka napamerpis.
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PO3POBKA KJIACH®IKATOPA AVJIIOKOMAHJ] HA OCHOBI MIKPO®OHY 3 BUKOPHCTAHHSIM
3rOPTKOBOI HEITPOHHOI MEPEKI (c. 72-81)

Shakir Mahmood Mahdi, Sabreen Ali Hussein, Hayder Mahmood Salman, Alyaa Hamel Sfayyih, Nasri Bin Sulaiman

Metozu po3ii3HaBaHHS 3ByKOBUX KOMAHJI € BAKJIMBUMHU JJIsi BUKOHAHHS IHCTPYKILii KOPUCTYBaua, 0COOIMBO JIJIs JII0JIEil 3 0OMEKeHUMU
MosxmBocTaMu. [lomepeani focmiKeHHs He 3MOTIIN IOCTIANTH Ta Kaacu(iKyBaTH ONTHMI3aIifo TPOAYKTHBHOCTI 0 ABaHAAISATH KaTeropiit
ayaiokoman. Ilst po6oTa po3pobuiisie KiacudikaTop 3ByKOBUX KOMaH/I Ha OCHOBI MiKpO(OHA 3 BUKOPUCTAHHSIM 3rOPTKOBOI HEPOHHOI Mepe-
ki (BHM) 3 ontiMizantiero mpoayKTuBHOCTI /uist kiacudikaiil ABaHaiIATh KIaciB, BKIoYaloun GoHOBUIT 1IyM i HeBioMi cioBa. MeTo/0-
JIOTisl B OCHOBHOMY BKJIIOYAE MiJIFOTOBKY BXiJIHUX ay[iOKOMAH/I /IJisI HAaBUYAHHS, BUALJICHH (DYHKIIIN i Bi3yasrizaililo CIIyXOBUX CIEKTPOTPaM.
TTorim pospobisierbest knacudikarop Ha ocnoBi 3HM i oriHioeThest HaBueHa apxiTekTypa. Y poOoTi PO3IIIAAAEThCs MiHIMI3aIlisA 3aTPUMKN
HIIIXOM onTuMizantii (aszu 06podku muisxom kommisstiii kogy MATLAB y kox C, sikiio ¢asza 06poOKH aJropuT™MivHo gocsrae miky. Kpim
TOTO, METO/| 3MEHIILYE PO3MIpP Kajpy Ta 301JIbIIY€E YACTOTY JUCKPETU3ALLIL, 1[0 TAKOXK CIIPHSIE MiHIMi3allii 3aTPUMKHI Ta MAKCUMI3aLil PO/yK-
TUBHOCTI 06pOOKY BXiZHUX aymiofanuX. /[0 BXIAHUX HaHKX OCTATOYHOTO MOBHICTIO MiAKIIOYEHOr0 PiBHS JA0AAETHCS HEBEJUKIIT BUKUI, 11100
3MEHIINTU WMOBIPHICTB TOTO, 110 MEPEKA 3alaM’ITA€ MEBHI €JIeMEHTU HABYAIbHUX AAHUX. ByJI0 MOKJIUBICTh PO3UINPEHHS TIIUOMHI MEPEKi
3a JIOTIOMOTOT0 3TOPTKOBUX i/IEHTUYHUX esleMenTiB, RelLu Ta mapiB makeTHoi Hopmastisarii 1711 MiABUIEHHS TOYHOCTI Mepexi. [Iporpec Ha-
BYAHHS TIPOJIEMOHCTPYBAB, SIK IIBUAKO 3POCTAE TOUHICTH MEPeski, ToCATHYBIIYM npuba3Ho 98,1 %, 10 MOACHIOE 3aTHICTh MEPEKI TIepeBu-
nryBaTH Aani Hapyanus. [s poboTa € BaxKJIMBOIO IS PO3ITII3HABAHHS MOBJIEHHST Ta MOBI[B, TAKHMX SIK PO3YMHI OYIMHKHU Ta PO3yMHi 1HBaJIi IHi
Bi3KHU, 0COOIMBO /ISt JITO/IEH 3 0OMEKEHUMU MOKJIUBOCTSIMU.

KiouoBi caoBa: ayiio, KoMaHu, crieKTporpama, Kiacudikarop, ranboke Hapuarns, SHM, Mepeska, peaabHuii yac.
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SMEHIIEHH? BIIJIUBY MIZJKKAHAJIbHUX 3ABA/I HA EOEKTUBHICTD IIEPE/IAYI CUTHAJIIB B
TEJEKOMYHIKAIIMHUX CUCTEMAX IEPEJIAUI JIAHHUX HA BA3I CUTHAJIY OFDM (c. 82-93)

A. O. Makapenko, H. X. Kacim, O. JI. Typoscskuii, H. B. Pyneuxo, K. B. Iloaoucskuii, O. I. ToBopyn

locmimxyerbes mporec GopMyBaHHS MiKKaHATBHOI MEPeXiZIHOT 3aBajin B CTPYKTYpa CUTHAITY, CTBOPEHOTO Ha 6a3i TeXHOJIOTIT Tapasieb-
HOI 1epejiavi JaHuX i YACTOTHOTO PO3MOJITY 3 MyJIBTHILIEKCYBaHHAM (hazoMoyiboBanoro curaany — curnaxy OFDM.

Ha ocnosi nposenienoro anasnizy crpykrypu curtany OFDM; BusHaueno, 1o 3MiHa MOJIOKEHHST Ta HapaMeTpiB MiJIHECYUOol 3 CKIaiy a-
noro OFDM-cuMBoJIy CTBOPIOIOTH Mi’KKAHAIBHY TIEPEXi/IHY 3aBaYy.

VY3aranpHeHO Ta 1ojaHo nepesik mapamerpis curHaay OFDM, siki MOXYTh BIUIMBATU Ha MOSIBY MiXKKaHAJIbHUX 3aBa/l Ta 3HAYCHHS il
KiIbKicHOT Besmunii. Po3po6iiero ta 3armponoHoBaHo MOJe/b OMHKK BIUIMBY MisKKaHAJIbHUX 3aBa/| Ha e(eKTUBHICTD Tepeadi CUrHAMIB B
TeJIEKOMYHIKaIitHNX cucTeMax nepegadi rannx Ha 6asi curnaary OFDM.

Ha ocroBi MaTeMaTHYHOTO MOJIEJTIOBAHHS 32 IOTTOMOTOIO BKA3aHOi MOJIEJIi BCTAHOBJIEHO 3aJI€KHICTh KiJIbKICHOI OIIHKY BEJUYUHN MiXK-
KaHaJILHOI 3aBajii BiJ| BeJIMUMHU 3aXMCHOTO iHTepBaJLy JI/Is1 PI3HU 3HAYeHb MiXKKaHAJIbHOI BeJIMUUHY [1PU Pi3Hiil KIJILKOCTI IPenpuiioMiB cur-
naury. [Tokazano, 1o 36iIbIIeH s 3HAYEHHS MIKKaHATbHOT BeIMUMHN 710 96 MiIKaHaiB 03BOJISIE HOCATTH MisKKaHAIBHOI TIEPeXiIHOI 3aBajin
MeHIie 3 BiICOTKIB IPH BeJMYNHI 3aXUCHOTO iHTepBay Oijibiie 2 MC BiKe TIPU OHOMY mpernpuiiomi. [le MOsICHIOETbCsT THM, 110 301TbITEHHS
MiXKKaHATbHOI BEJIMYIHN JI03BOJISIE 3MEHITUTH BeJMUNHY 3aXUCHOTO iHTepBaly Ta MiHIMI3y€ BIUINB YaCTOTHUX CIIOTBOPEHb MiHECYYO0i O1HO-
IO KaHaly.

Otrpumani B po6oTi lanHi Ta 06rPYHTOBAHI Ha X OCHOBI PEKOMEHIAII M ITBEP/UKYIOTh MOKINBICTD 3aITPOIIOHOBAHOT MOJIEJ MO0 OIIHKH
3HAYEHHS MIsKKaHAIbHOI TIepexiiHol 3aBa/ii Ta OOIPYHTYBAHHA PEKOMEHAAI 110 3MEHIIEHHIO 1T BIVIMBY Ha eheKTUBHICTD Tlepe/iadi CUrHaliB
B TeJIeKOMYHIKaIlifiHuX cucreMax nepefadi ganux Ha 6asi curnaary OFDM.

3anporoHoBaHa MOJIEb OIIHKI MOKE 3HAUTU MPAKTHYHE 3aCTOCYBAHHS TIPU yIOCKOHAIEHH] ICHYI0YMX Ta PO3POOIT HOBUX TEJIEKOMYHi-
KaliilHUX CHCTeM Tiepesiadi [annx Ha ocHoBi Texnosorii OFDM.

Kmouogi cioBa: curnan OFDM, mignecyua yactora, MikkaHaJIbHA BEJIMYUHA, MisKKaHAJIbHA MTePeXiiHa 3aBajia, 3aXUCHIIT iHTepBaJ.



