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The object of this study is the methods and algorithms for
computing, evaluating, and comparing DNA-based pseudorandom
sequences (PRSs) and random sequences (RSs). This paper ad-
dresses the task of extracting (P)RSs with the required stochastic
and statistical properties from a DNA noise source, experimentally
validating these properties in compliance with the requirements of
current international standards, as well as evaluating and compar-
ing the sequences obtained for different DNA samples. The results
are the developed algorithms for generating DNA-based (P)RSs,
improved algorithms for their comparison, and proposals for the
process of evaluating their properties. For the output of imple-
mented algorithms, more than 96 % of the bit streams of sequences
successfully pass all statistical tests, and the entropy per bit for
RSs is close to 1. A special feature of the developed generation
algorithms is the use of validated conditioning component — block
cipher in CTR mode — which explains the possibility of obtaining
unique random data with required properties. The peculiarity of
the proposed evaluation algorithm is the complexity of the tests
and checks used: complete assessment of statistical properties and
entropy values. Special features of the improved comparison algo-
rithms are resource saving and the ability to evaluate much larger
data sets. This is due to the use of structures and data types that are
better in terms of memory usage and flexible cryptographic primi-
tives with different modes.

The results could be practically applied to constructs where
randomness is required: for computing the keys and system-wide
parameters, when performing transformations as part of hash func-
tions, while obtaining sequences of an arbitrary alphabet, in zero-
knowledge protocols, etc.
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For the modern stage of science and technology development,
the problem of information protection from unauthorized access is
becoming relevant. The object of research is the process of monitor-
ing information protection objects for timely detection and securing
of leakage channels. The subject of research is ensuring automatic
control of monitoring means for information protection objects.

The article presents the results of the development of a method
for automatic control of information protection object monitoring
means by improving the control process, taking into account the
peculiarities of the potential threats impact. The advantage of this
study is the involvement of artificial intelligence in monitoring in-
formation protection objects in order to timely detect new threats
to leakage channels. The essence of the method is to use a cybernetic
approach to the development of adaptive control systems for moni-



toring information protection objects. The structure of the modeling
method is considered, the procedure for assessing the adequacy and
accuracy of determining the parameters of monitoring information
protection objects. Proposals for implementing a method for control-
ling information protection object monitoring means based on asso-
ciative control devices are substantiated. Schemes for implementing
an associative control device for determining the parameters of an
information protection object are presented, and the results of the
practical implementation of the proposed method are also presented.
A feature of the study are the developed associative control devices
that provide the accumulation of knowledge in the process of learn-
ing about the threats of information leakage to the object of protec-
tion. The results of the study allow to improve the quality of detect-
ing threats of information leakage to the object of protection and
take into account possible changes in the characteristics of promising
information leakage channels.

Keywords: information protection, automatic control of moni-
toring tools, monitoring of information protection objects.
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The object of this research is the security of communication
networks, particularly in decentralized, multi-user environments
where robust data protection and integrity are critical. The is-
sue under discussion is the rising vulnerability of conventional
cryptography systems resulting from ever complex cyberattacks
and the expected risks presented by quantum computing possi-
bilities. The development of a QKD protocol employing quantum
superposition to improve data security and resilience against both
present and future quantum-based cyber-attacks is demonstrated
by the achieved results of this work. Achieving scalability and
autonomous eavesdropping detection, this protocol lets several
communication nodes securely exchange randomly produced keys
without centralized management. A quick analysis of the results
reveals that main elements influencing the great durability, secu-
rity, and adaptability of the protocol are quantum superposition
and its distributed character. Without centralized authority, the
characteristics of the obtained results — especially the use of
optical components, detectors, and quantum sources in conjunc-
tion with classical communication channels — solve the problem
of ensuring data confidentiality and integrity in a multi-user
environment. This protocol’s practical reach covers safe commu-
nication applications in both public and private sectors, therefore
addressing situations calling for strong data protection against
modern cyberattacks. Conditions for practical application include
settings like government, financial, or health-related interactions
when safe information flow is crucial. This QKD system offers a
future-ready security solution for high-stakes environments and
represents notable advancement toward protecting data from
quantum and conventional attacks.

Keywords: quantum cryptography, quantum key distribution,
quantum mechanics, qubit, decentralized protocols.

References

1. Global Data Breaches and Cyber Attacks in 2024 (2024). IT Gov-
ernance. Available at: https://www.itgovernance.co.uk /blog/global-
data-breaches-and-cyber-attacks-in-2024

2. Data generated per day, 2024. Exploding Topics. Available at:
https://explodingtopics.com/

3. Rivest, R. L., Shamir, A., Adleman, L. (1978). A method for
obtaining digital signatures and public-key cryptosystems. Com-
munications of the ACM, 21 (2), 120-126. https://doi.org/
10.1145/359340.359342

4. Shor, P. W. (1994). Algorithms for quantum computation: discrete
logarithms and factoring. Proceedings 35th Annual Symposium
on Foundations of Computer Science, 124—134. https://doi.org/
10.1109/sfcs.1994.365700

5. Algazy, K., Sakan, K., Khompysh, A., Dyusenbayev, D. (2024). De-
velopment of a New Post-Quantum Digital Signature Algorithm:
Syrga-1. Computers, 13 (1), 26. https://doi.org/10.3390/comput-
ers13010026

6. Wiesner, S. (1983). Conjugate coding. ACM SIGACT News, 15 (1),
78-88. https://doi.org/10.1145/1008908.1008920

7. Brassard, G. (2005). Brief history of quantum cryptography: a
personal perspective. IEEE Information Theory Workshop on The-
ory and Practice in Information-Theoretic Security, 2005., 19-23.
https://doi.org/10.1109 /itwtpi.2005.1543949

8. Bennett, C. H., Brassard, G. (1984). An Update on Quantum
Cryptography. Advances in Cryptology, 475-480. https://doi.org/
10.1007/3-540-39568-7_39



20.

21.

22.

23.

24.

. Ekert, A. K. (1991). Quantum cryptography based on Bell’s theorem.

Physical Review Letters, 67 (6), 661-663. https://doi.org/10.1103/
physrevlett.67.661

. Bennett, C. H., Brassard, G. (2014). Quantum cryptography: Public

key distribution and coin tossing. Theoretical Computer Science,
560, 7-11. https://doi.org/10.1016/j.tcs.2014.05.025

. Muller, A., Herzog, T., Huttner, B., Tittel, W., Zbinden, H., Gi-

sin, N. (1997). “Plug and play” systems for quantum cryptogra-
phy. Applied Physics Letters, 70 (7), 793-795. https://doi.org/
10.1063/1.118224

. Wang, J., Qin, X,, Jiang, Y., Wang, X., Chen, L., Zhao, F. et al. (2016).

Experimental demonstration of polarization encoding quantum key
distribution system based on intrinsically stable polarization-modu-
lated units. Optics Express, 24 (8), 8302. https://doi.org/10.1364/
0e.24.008302

. Mo, X.-F, Zhu, B., Han, Z.-F, Gui, Y.-Z., Guo, G.-C. (2005). Fara-

day-Michelson system for quantum cryptography. Optics Letters,
30 (19), 2632. https://doi.org/10.1364,/01.30.002632

. Zhang, C.-H., Zhou, X.-Y., Ding, H.-J., Zhang, C.-M., Guo, G.-C.,

Wang, Q. (2018). Proof-of-Principle Demonstration of Passive De-
coy-State Quantum Digital Signatures Over 200 km. Physical Review
Applied, 10 (3). https://doi.org/10.1103 /physrevapplied.10.034033

. Matsumoto, R. (2007). Multiparty quantum-key-distribution proto-

col without use of entanglement. Physical Review A, 76 (6). https://
doi.org/10.1103 /physreva.76.062316

. Razavi, M. (2012). Multiple-Access Quantum Key Distribution Net-

works. I[EEE Transactions on Communications, 60 (10), 3071-3079.
https://doi.org/10.1109/tcomm.2012.072612.110840

. Epping, M., Kampermann, H., Macchiavello, C., Bru, D. (2017).

Multi-partite entanglement can speed up quantum key distribution
in networks. New Journal of Physics, 19 (9), 093012. https://doi.org/
10.1088/1367-2630,/2a8487

. Yu, K--E, Gu, J., Hwang, T., Gope, P. (2017). Multi-party semi-quan-

tum key distribution-convertible multi-party semi-quantum secret
sharing. Quantum Information Processing, 16 (8). https://doi.org/
10.1007/s11128-017-1631-x

. Pivoluska, M., Huber, M., Malik, M. (2018). Layered quantum key

distribution. Physical Review A, 97 (3). https://doi.org/10.1103/
physreva.97.032312

Li, L, Li, Z. (2019). A multi-party quantum key distribution proto-
col based on phase shift operation. Laser Physics, 29 (10), 105201.
https://doi.org/10.1088,/1555-6611/ab3845

Li, L., Li, Z. (2020). A verifiable multiparty quantum key agreement
based on bivariate polynomial. Information Sciences, 521, 343—349.
https://doi.org/10.1016/1.ins.2020.02.057

Ma, X., Wang, C., Li, Z., Zhu, H. (2021). Multi-Party Quantum Key
Distribution Protocol with New Bell States Encoding Mode. Inter-
national Journal of Theoretical Physics, 60 (4), 1328—1338. https://
doi.org/10.1007/s10773-021-04758-4

Shan, R.-T., Chen, X., Yuan, K.-G. (2021). Multi-party blind quan-
tum computation protocol with mutual authentication in net-
work. Science China Information Sciences, 64 (6). https://doi.org/
10.1007 /s11432-020-2977-x

Doosti, M., Hanouz, L., Marin, A., Kashefi, E., Kaplan, M. (2024).
Establishing Shared Secret Keys on Quantum Line Networks:
Protocol and Security. 2024 International Conference on Quantum
Communications, Networking, and Computing (QCNC), 176—-183.
https://doi.org/10.1109/qcnc62729.2024.00035

25. Begimbayeva, Y., Zhaxalykov, T.,, Makarov, M., Ussatova, O., Tynym-
bayev, S., Temirbekova, Zh. (2024). Development of a Hybrid Quan-
tum Key Distribution Concept for Multi-User Networks. Internation-
al Journal of Advanced Computer Science and Applications, 15 (9).
https://doi.org/10.14569 /ijacsa.2024.0150940

26. Yevseiev, S., Pohasii, S., Milevskyi, S., Milov, O., Melenti, Y., Grod, 1.
et al. (2021). Development of a method for assessing the security of
cyber-physical systems based on the Lotka-Volterra model. Eastern-
European Journal of Enterprise Technologies, 5 (9 (113)), 30—-47.
https://doi.org/10.15587,/1729-4061.2021.241638

27. Yevseiev, S., Havrylova, A., Milevskyi, S., Sinitsyn, 1., Chalapko, V.,
Dukin, H. et al. (2023). Development of an improved SSL/TLS
protocol using post-quantum algorithms. Eastern-European Journal
of Enterprise Technologies, 3 (9 (123)), 33-48. https://doi.org/
10.15587/1729-4061.2023.281795

28. Rasool, A. A., Abbas, N. M., Sheikhyounis, K. (2022). Determina-
tion of optimal size and location of static synchronous compensa-
tor for power system bus voltage improvement and loss reduction
using whale optimization algorithm. Eastern-European Journal
of Enterprise Technologies, 1 (8 (115)), 26—34. https://doi.org/
10.15587/1729-4061.2022.251760

DOI: 10.15587,/1729-4061.2024.310401
DEVELOPMENT OF AN ENERGY-EFFICIENT
CCTV CAMERA SYSTEM FOR REAL-TIME HUMAN
DETECTION USING YOLOV8 MODEL (p. 47-59)

Meghana Deshpande

Shri Jagdishprasad Jhabarmal Tibrewala University,

Rajasthan, India

Progressive Education Society’s Modern College of Engineering,
Maharashtra, India

ORCID: https://orcid.org/0000-0001-6739-5682

Alok Agarwal

Shri Jagdishprasad Jhabarmal Tibrewala University,

Rajasthan, India

Aravali College of Engineering and Management, Haryana, India
ORCID: https://orcid.org/0000-0003-3183-4983

Rupali Kamathe

Shri Jagdishprasad Jhabarmal Tibrewala University,

Rajasthan, India

Progressive Education Society’s Modern College of Engineering,
Maharashtra, India

ORCID: https://orcid.org/0000-0001-5500-5704

Human recognition is widely used in variety of fields such as
autonomous vehicles, surveillance field, automatons, assisting blind
peoples and many more. Many machine learning (ML) and deep
learning (DL) algorithms exist for video analysis the main motive of
these algorithms is to find human in complicated image. The research
presented in this paper focuses on the development of an energy-
efficient, smart CCTV camera system for real-time human detection,
utilizing the YOLOv8 (You Only Look Once) model. The problem
addressed is the need for more advanced, autonomous surveillance
systems capable of human detection under various background con-
ditions, overcoming the limitations of traditional CCTV systems,
which require constant manual monitoring. The proposed system
was trained on the PASCAL VOC 2012 dataset and optimized
through hyperparameter tuning, achieving high accuracy and real-
time performance. Key results demonstrate that the YOLOvV8 model,



implemented on the NVIDIA Jetson Nano platform, offers remark-

able accuracy, precision, and energy efficiency. It consistently detects

human figures in real-time, even in non-ideal conditions like poor

lighting or complex backgrounds. This success can be attributed
to YOLOVS8'’s cross-stage partial network (CSPNet) architecture,
which enhances its ability to process images quickly and accurately,

ensuring it meets the demands of continuous surveillance. The

distinguishing features of this system are its energy-efficient design

and adaptability to diverse environmental conditions. These charac-

teristics not only solve the challenge of real-time human detection

but also make the system a robust and scalable solution for modern

security and surveillance applications.

Keywords: human detection, CCTV, deep learning, YOLOVS,

NVIDIA Jetson nano, CSPNet.
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This research focuses on developing a novel hybrid deep learning
architecture designed for real-time analysis of ultrasound heart im-
ages. The object of the study is the diagnostic accuracy and efficiency
in detecting heart pathologies such as atrial septal defect (ASD) and
aortic stenosis (AS) from ultrasound data.

The problem is the insufficient accuracy and generalizability of
existing models in real-time cardiac image analysis, which limits their
practical clinical application. To solve this, the convolutional neural
networks (CNNs), combining local feature extraction was integrated
with global contextual understanding of cardiac structures. Addition-
ally, a YOLOV7 for precise segmentation and detection was utilized.

The results demonstrate that the hybrid model achieves an
overall diagnostic accuracy of 92 % for ASD detection and 90 % for
AS detection, representing a 7 % improvement over the standard
YOLOv7 model. These improvements are attributed to the hybrid
architecture’s ability to simultaneously capture fine-grained ana-
tomical details and broader structural relationships, enhancing the
detection of subtle cardiac anomalies.

The findings suggest that combination of CNNs enhances pat-
tern recognition and contextual analysis, leading to better detection
of cardiac anomalies. The key features contributing to solving the
problem include the hybrid architecture’s ability to capture detailed
local features and broader structural context simultaneously.

In practical terms, the model can be applied in clinical settings
that require real-time cardiac assessment using standard medical
imaging equipment. Its computational efficiency and high accuracy
make it suitable even in resource-constrained environments, reduc-
ing analysis time for clinicians, supporting personalized treatment
plans, and potentially improving patient outcomes in cardiology.

Keywords: deep learning, machine learning, CNN, YOLOv7,
SegFormer, transformer-based models.
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The object of study is a solution for early skin disease diagnosis

by integrating hybrid deep neural networks — EfficientNetB7 for
Classification and YOLOVS for detection. The system is designed
to classify five skin conditions: Melanoma, Basal Cell Carci-
noma (BCC), melanoma is a type of skin cancer that originates
from melanocytes, the cells that produce skin pigment, Mela-
nocytic Nevi (NV) Melanocytic nevus is a mole or dark spot on
the skin formed due to the accumulation of melanocytes, Benign
Keratosis-like Lesions (BKL) is a term for a group of skin changes
that resemble keratosis but are non-cancerous, and Seborrheic
Keratoses and other benign tumors to enhance the health diag-



nostics. The problem to be solved in this study revolves around
improving early and accurate skin disease diagnosis, particularly
in resource-limited or underserved areas and the lack of Acces-
sible Diagnostic Tools and Low Efficiency of Current Diagnostic
Methods. The study highlights EfficientNetB7’s classification
accuracy at 94 % and YOLOvVS’s means average precision (mAP)
of 0.812 for detection. This hybrid system processes skin images
efficiently, providing classification and detection outcomes with
consistent performance in multiple tests. The results demonstrate
that the EfficientNetB7 model achieved an accuracy of 94 % on
test data, while YOLOv8 delivered a detection performance with
a mean average precision (mAP) of 0.812. The web-based system
efficiently processed skin images and provided classification and
detection outcomes.

Furthermore, integrating EfficientNetB7 and YOLOVS al-
lowed the skin disease detection system to classify five different
diseases and assess malignancy risk. The systems are portable
and can be used with minimal setup, making them practical for
real-world diagnostic use. The Scope and Practical applications
are designed for accessibility in resource-limited settings. The
website-based skin disease detection tool provides a user-friendly
platform accessible to the public and healthcare providers, espe-
cially in underserved areas. Each application’s high accuracy and
ease of use make them viable aids in early diagnosis, potentially
improving healthcare access.

Keywords: hybrid deep neural network (HDNN), Efficient-
NetB7, YOLOvVS, skin diseases, coastal communities, health.
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The object of this study is computerized systems for measuring
the parameters of spectrometric signals digitized using special hard-
ware. The task addressed in the research is to improve the process of
filtering the usable pulse signal from noise and increase the accuracy
of measuring pulse parameters by devising a new method of analysis.
In order to verify the performance of the new method in comparison
with several already known ones, input data arrays with predeter-
mined parameters were prepared using computer simulation. A spe-
cial algorithm was also developed to verify each detected pulse. As a

result, the main characteristics of the methods, such as signal recog-
nition accuracy and data processing speed, were obtained for several
scenarios with different durations of modeling process and different
pulse generation intensities. Comparative performance metrics were
provided for all described software analysis methods. Ultimately, in
the studied scenarios, the devised method showed better recognition
ability than the considered alternative methods.

The key features of the proposed method are the use of software
filters built on the basis of the application of Fast Discrete Fourier
Transform (FDFT) algorithms and further computer processing of
the signal using a mechanism for correcting the amplitudes of super-
imposed pulses. This makes it possible to filter the signal from noise
without significantly changing the usable component and to more
accurately determine the amplitudes in case of their frequent super-
position. In practice, the devised method could be used to improve
existing and design new computer systems of spectral analysis.

Keywords: computer analysis of spectrometric signals, digital
signal filtering, computer simulation, recognition algorithms, fast
discrete Fourier transform.
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The object of this study is the process of determining the coor-
dinates of unmanned aerial vehicles. The study hypothesis assumed
that the use of a network of portable spectrum analyzers could make
it possible to detect the signals of the on-board systems of an un-
manned aerial vehicle and reduce the mean square error in determin-
ing its coordinates.

A method for determining the coordinates of an unmanned aerial
vehicle using a network of portable spectrum analyzers has been im-
proved, which, unlike known ones, allows for the following:

— using signals of on-board equipment of an unmanned aerial
vehicle;

— using a network of portable spectrum analyzers;

— application of both the triangulation and the difference-rangn
ing method for determining the coordinates of an unmanned aerial
vehicle by a network of portable spectrum analyzers;

— carrying out spectral analysis of the signals of the on-board
systems of the unmanned aerial vehicle (carried out additionally if
necessary).

Experimental studies have shown the capabilities of a portable
spectrum analyzer to receive signals and display their spectra and
spectrograms.

The accuracy in determining the coordinates of an unmanned
aerial vehicle by a network of portable spectrum analyzers was evalu-
ated. It has been established:

—the use of a network of portable spectrum analyzers sigt
nificantly reduces the root mean square error in measuring the
coordinates of an unmanned aerial vehicle by approximately 50 %
compared to the error of one portable spectrum analyzer;

—as the distance from the network elements of portable spec-
trum analyzers increases, the mean square error increases;

— the use of a network of portable spectrum analyzers reduces
the root mean square error in determining the coordinates of an un-
manned aerial vehicle by an average of 2.29-2.62 times compared to
the radar P-19MA, depending on the range.

Keywords: unmanned aerial vehicle, network of portable spec-
trum analyzers, differential remote sensing method.
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The object of the study is a group of unmanned aerial vehi-
cles (UAVs). The subject of the study is the decision-making process
in management tasks using:

—an improved brown bear algorithm (BBA), which achieves
the determination of the optimal UAV movement route based on the
given optimization criterion (the probability of completing the flight
task), described by complex multimodal functions;

— evolving artificial neural networks for deep learning of the
multi-agent system knowledge base, by training both the parameters
and the architecture of artificial neural networks.

The originality of the method lies in using additional improved
procedures that allow:

— the initial BBA population and their initial position on the
search plane are determined considering the degree of uncertainty in
the data on the UAV group movement route;

— the initial speed of each BBA is considered, enabling the
prioritization of searches in the respective search plane (height,
latitude, and longitude);

— the suitability of the UAV group’s flight route for performing
the flight task is determined, considering a set of external factors,
thereby reducing the decision search time;

— the universality of BBA food search strategies allows classify-
ing a set of conditions and factors affecting the completion of the
flight task.

This aids in identifying the most feasible movement options
for the UAV group based on the defined optimization criterion for
movement route. Modeling the operation of the proposed method
has shown that the increase in decision-making efficiency reach-
es 15-18 %. The enhancement in the method’s efficiency is achieved
through additional procedures and ensuring the reliability of the
decisions at a level of 0.9.

Keywords: unmanned aerial vehicles, unimodal functions, mul-
timodal functions, destabilizing factors, flight task.
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TEHEPAIIISA, OIITHKA I IIOPIBHSIHHS (IICEB/I0) BUMTA/IKOBHUX IIOCJIIOBHOCTE HA OCHOBI JTHK (c. 6-24)

I. /1. TopoOenxko, . A. [lepeB’siHko

OG6’'eKTOM JIOCTIIZKEHHST € METO/M Ta aITOPUTMU 00YMCIIEHHS, OIHKK Ta MopiBHsaHHs ncesposumagakosux (ITBIT) i sunagkosux (BIT)
nocaigosrocteii Ha octosi [THK. B poboti Bupimyersest pobiema excrpakitii (IT)BIT 3 HeoOXiqHUME CTOXaCTHYHUME Ta CTATHCTHIHUMU
BractuBocTsamu 3 JJTHK-mpkepesa mymy, eKCriepruMeHTaIbHOTO T/ATBEPKEHH [IUX BJIACTUBOCTEI 3Ti/IHO BUMOT [iI0UNX Mi)KHAPOJHUX CTaH-
JIapTiB, a TAKOK OIIHIOBAHHS Ta MOPIBHIHHSA OTpUMaHuX st pisuux 3paskis [[THK nocaigosrocreii. Pesyssratamu € po3pobJeni anropuryMu
rerepaitii (IT)BII na ocnosi {HK, nmoxparieni anroputmu ix mopiBHSIHHS, a TAKOXK MTPOTIO3UILi I0/I0 aJITOPUTMY OIHKHY iX BiactusocTeid. [lyist
BUXIIHUX JIAHUX peai3oBaHuX aaroput™mis Ginbire 96 % (six pekomennosano NIST) 6iToBUX MOTOKIB MOCITIIOBHOCTEN YCIIIHO MPOXOAATH
CTATUCTUYHE TECTYBaHHsI, a MOKazHuKu ertporii Ha 6it BIT 6iusbki 10 1. OcobnuBicTio po3pobJaeHix aropuT™iB rerepaitii € BAKOPUCTAHHS
[ePeBIPEHOr0 KOMIIOHEHTa MOKpaiieHHss — 60koBoro mmdpy y pexkumi CTR — uiM MOSCHIOETHCS MOKJIMBICTD OTPUMAHHS YHIKAIbHUX
BUTAKOBUX JAHUX 3 TOTPIOHNME BJIaCTHBOCTIMI. OCOOIMBICTIO 3aIPOIIOHOBAHOTO AJTOPUTMY OIHIOBAHHST € KOMIUIEKCHICTh BUKOPHCTO-
BYBaHUX TECTIB, a caMe MOBHA OI[IHKA CTATUCTUYHKX BIACTUBOCTEH Ta MOKa3HUKIB eHTporii. OcoOMMBOCTAMYU MOKPANIEHNX aJITOPUTMIB TO-
PiBHSIHHS € 3abe31eueH s eKOHOMIT pecypeiB Ta MOKJIUBICTD OIIHIOBAHHSA 3HAYHO GLIBIIMX MacUBIB HaHuX. Lle TOsCHIOEThCST 3aCTOCY BAHHSIM
KPaIINX 32 BUKOPUCTAHHSIM TaM sITi CTPYKTYP Ta THIIIB JAHUX i YHIBEPCATbHIX KPUIITOTIPUMITHBIB i3 PI3HUMHU PEKITMAMU.

Otrpumani pe3ysibraT MOXKYTb MaTH [IPAKTUYHE 3aCTOCYBAHHS I TeHepallii aHnX i OIiHKM iX Bi/IIIOBI/THOCTI /I/I1 BUKOPUCTAHHS TIPH
obuKCIIeH I KIIOYiB Ta 3aralbHOCHCTEMHUX apaMeTpiB, BUKOHAHHI IIEPeTBOPEHb y CKaa/li rert (hyHKILii, OTpUMaHi OC/iI0BHOCTEl J0BIIb-
HOrO adasity, y IPOTOKOJIAX 3 HYJIbOBUM PO3TOJIONIEHHSM, TOIIO.

Kmouosi cioBa: [[THK, BunaakoBi noc/aigoBHOCTI, €KCTPAKTOPU BUIAJAKOBOCTI, CTATHCTUYHE TECTYBaHHH, OIiHKa nogibHocTi, k-mepu,
MinHash.
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PO3POBKA METOY ABTOMATUYHOTI'O YIIPABJIIHHI 3ACOBAMU MOHITOPHUHTY OF’E€EKTIB 3AXHUCTY
THOOPMAIII (c. 25-38)

C. B. T'epacumos, C. II. €scees, C. B. Minescokuii, H. C. Baniupkuii, B. @. 3aika, C. I. IloBaxses, C. O. ToaoBamuy, O. M. T'yk,
A. O. CwmipHos, K. B. Py6ean

Jluist cygacHOro erary po3BUTKY HayKH i TEXHIKM akTyaIbHOCTI HabyBae mpob/iemMa 3axucty indopmaiii BiJi HeCAaHKITIOHOBAHOTO JOCTYILY.
OG6’€KTOM JIOCHIKEHHST € TPOIEC MOHITOPUHTY 00’€KTiB 3axucTy iH(opMaIii s CBOEYACHOTO BUSIBJIEHHS Ta 3aKPUTTS KaHAJIB BUTOKY.
[IpeaMeToM AOCTiIKEHHS € 3a0e3eUeHHsT aBTOMATIYHOTO YIIPABJIIHHS 3ac00aMU MOHITOPUHTY 00’eKTiB 3axucty indopmarri.

V craTTi HABOASTLCS Pe3yJIbraT po3poOKK METO/Ly aBTOMATHYHOIO YIPABJIIHHS 3ac06aMi MOHITOPUHTY 00’€KTIB 3aXucTy iH(opMallii 3a
PaxXyHOK YZIOCKOHAJIEHHS TIPOIIECY YIIPABIIHHS i3 ypaxyBaHHIM 0COOIMBOCTEll BIVINBY MOTEHIINHNX 3arpo3. [lepeBara 1aHOTO TOCIIIIPKEHHS
OJISATAE Y 3aJyYEHH] MITYYHOTO IHTEIEKTY 0 MOHITOPUHTY 00’€KTiB 3aXucTy iHGMOPMAIIil 3 METOK CBOEYACHOTO BUSIBJIEHHS HOBUX 3arpo3
o0 KaHamiB BUTOKY. CyTh METOIY TOJISITAE Y BUKOPHCTAHHI KiOEPHETUYHOTO MIXOMY 0 PO3POOKM Al THBHUX CHUCTEM YIIPABJIHHS 3a-
cobamu MOHITOpUHTY 00’€KTiB 3axucTy iHbopMallil. PO3IIsSfaEThCst CTPYKTYpa METOLY MOJETIOBAHHS, MOPSIIOK OIIHIOBAHHS /[eKBATHOCTI
Ta TOYHOCTI BU3HAYEHHS TTapaMeTpiB MOHITOPUHTY 00’eKTiB 3axucty indopmartii. OGrpyHTOBYIOTHCA TIPONO3HUILI IOAO peasizallii MeToLy
YIpaBJIiHHs 3ac00aMi MOHITOPHHTY 06'€KTIB 3axucTy iH(opMalii Ha OCHOBI acoIiaTHBHUX YIPABIsIOUNX HpucTpois. Ipeacrasieni cxemn
peanizaitii acOIiaTUBHOTO YIIPABJIAIOYOTrO IIPUCTPOIO BUSHAYCHHS TTapaMeTpiB 00'eKkTa 3axucTy indopmallii, HABOAATHCS Pe3yIbTaTy IPAKTHY-
HOI peastizaitii 3apornoHoBaHoro Metoxy. OcobIMBICTIO JAOCHAIUKEHHST € Po3po0JIeH] acoliaTUBHI yIIPaBJIsIiodi MPUCTPOI, SKi 3a06€311e4yI0Th
HAKOIIMYYBAHHS 3HAHDb B IIPOIECI HABYAHHS IIPO 3arpo3u BUTOKY iHdopmalil 06’ekTy 3axucty. Pesy/sraTn JoCIiPKeHH s 103BOISAIOTD ITijl-
BUIIUTH SIKICTh BUSIBJIEHHSI 3arpO3 BUTOKY 1H(bOpPMAItii 06’€KTy 3aXHCTy Ta BPaxyBaTH MOKJIMBI 3MiHU MO/I0 XapaKTEPUCTHK MEPCIEKTHBHIX
KaHamiB BUTOKY iHdopMmartii.

KimouoBi cioBa: saxuct indopmailii, aBToMaTiyHe yrpaBaiHHs 3ac06aMil MOHITOPHHTY, MOHITOPUHT 06’€KTiB 3axucTy iHGopMarrii.
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PO3POBKA MPOTOKOJIY KBAHTOBOI'O PO3IIOALNTY KJIIOUIB HA OCHOBI CYIIEPIIO3UIIIi B
JENEHTPAJIISOBAHUX FULL MESH MEPEKAX (c. 39-46)

Yenlik Begimbayeva, Olga Ussatova, Temirlan Zhaxalykov, Amir Akhtanov, Ruslan Pashkevich, Mukaddas Arshidinova

OO6’eKTOM 1IHOTO JOCTIIKEHHS € (e3leKa KOMYHIKAIIiHIX MePesK, 0COOIMBO B AEIEHTPATIZ0BAHUX HAraTOKOPUCTYBAIBKIX CEPEIOBH-
miax, jie HaAiitHuil 3aXKCT 1 MTICHICTh JAHUX € KPUTHYHO BaxkauBUME. [Ipo6iema, 1110 060roBOPIOETHCS, MOJISATAE B 3POCTAIOYIN BPA3IMBOCTI



3BUYAIHUX KPUITOrpadiuyHUX CHCTEM y Pe3yJIBTaTi CKIAHUX KibepaTak i O4iKyBaHMX PU3HKIB, OBSI3aHUX 3 MOMKJIMBOCTSIME KBaHTOBOTO 00-
yncsennst. Pozpo6ka porokosy QKD i3 3actocyBaHHAM KBAaHTOBOI CYIIEPIIO3UILi /st OKPAIeHHs Ge3MeKkn JaHuX i CTIHKOCTI IPOTH OTOUHNX
i MaiiGyTHIX KBaHTOBMX KibepaTak MPOJEMOHCTPOBAHA pe3yJibrataMu Iiel poOOTH. 3aBAsKN MACIITabOBAHOCTI Ta ABTOHOMHOMY BHSIBJIEHHIO
IiZICITyXOBYBAHHI 1I€i IIPOTOKOJI JJ03BOJISIE JIEKIJIKOM KOMYHIKAIifiHIM By3/1aM 6e31edHo 0OMIHIOBATHCS BUIIAJIKOBO CTBOPEHNMH KJII0UamMu 0e3
nenTpasizoBaHoro kepyBanHs. [IIBuknit anasis pesyssraTiB OKa3sye, 110 OCHOBHIMU eJIeMEeHTaMH, sIKi BITMBAIOTh Ha BUCOKY JIOBIOBIYHICTD,
Oe3IeKy Ta a[allTHBHICTD MPOTOKOJILY, € KBAHTOBA CYNEPIIO3UIList Ta il po3noiieHuii Xapakrep. Bes meHTpasiizoBaHoro KOHTPOJIIO XapaKTeprc-
THKU OTPUMAHKX PE3YJIBTATIB — OCOOIMBO BUKOPUCTAHHS ONITUYHIX KOMIIOHEHTIB, IETEKTOPIB 1 KBAHTOBHUX [ZKEPEJT Y TIOEHAHHI 3 KJIACHIHIMU
KaHaJlaMU 3B'I3Ky — BUPIIYIOTh Tpo0sieMy 3abe3edeH st KoHbiIeHIHHOCTI Ta IJIICHOCTI JaHuX y GaraToKOpHCTyBaIlbKOMY cepeoBuii. [Tpax-
TUYHE OXOIUIEHHSI [[bOTO IPOTOKOJIY BKJIOYAE IIPOrpaMit Ge3MeYHOr0 3B'SI3Ky sIK Y A€PKaBHOMY, TaK i B IPUBATHOMY CEKTOPAX, TAKUM YMHOM BH-
PillyIoun CUTYyaILi, 10 BUMAraioTh HaJIHHOIO 3aXUCTy JaHUX BiJl cydacHUX KibepaTak. YMOBY Jist TIPAKTHYHOTO 3aCTOCYBAHHS BKIIOYAIOThH TaKi
HAJIANITYBAHHS, SIK YPSIIOBI, hiHaHCcoBi a0 MOB’s13aHi 31 30pOB’sIM B3ae€MO/Iii, Ko Oe3medH it TTOTiK indopmarii Mae BupimabHe 3HaveHHst. 1151
cucrema QKD 1pomnomye neperekTusHe piteHnst Ge3nekn A1 CepeIOBUII i3 BUCOKMME CTaBKAMU Ta ABJAE cOO0I0 3HAYHMIA TPOrpec y 3aXKCTi
JIAHNX B/l KBAHTOBUX i 3BUYAITHUX aTakK.
Kmo4oBi cioBa: kBanToBa Kpuntorpadis, KBAHTOBUN PO3MO/L KJIOUiB, KBAHTOBA MEXaHiKa, KyOiT, IelleHTpai30BaHi TTPOTOKOJIM.
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PO3POBKA EHEPTOE®EKTUBHOI CUCTEMHU BIZIEOKAMEPH JJIs1 BUSABJIEHHS JIIOJIEI B PEAJIbBHOMY
YACI 3A IOIIOMOTI'OI0O MOZEJII YOLOVS (c. 47-39)

Meghana Deshpande, Alok Agarwal, Rupali Kamathe

PosmisnaBaHHs Jo/ell MUPOKO BUKOPUCTOBYEThCS B Pi3HUX cepaX, TAKUX K aBTOHOMHI TPAHCIIOPTHI 3ac0o0u, MOJIe CIIOCTEPEKEHHS,
aBTOMATH, JIOTIOMOTA CJIHTNM JIOsM i 6arato inmmoro. IcHye 6araTo aaropuT™MiB MAITHHOTO HABYAHHS i TIIHOOKOTO HABYAHHS /TSI aHATIZY
Bif1e0, OCHOBHMM MOTHBOM I[MX ITOPUTMIB € MOMIYK JIIOJUHU B CKIAHOMY 300paskeHHi. JI0CiuKeH s, IPEACTAaBIeHe B Il CTaTTi, 30cepen-
JKEHO Ha Po3pPOOIli eHeproeeKTUBHOI IHTENEKTYAIbHOI CHCTEMI KaMep BileOCIOCTEPEKEHHS JIJIsl BUSIBJIEHHS! JIIOJIMHU B PEAJIbHOMY 4aci 3
Bukopuctanusim Mozesai YOLOvVS (You Only Look Once). TIpo6iema, sika po3riIsiiacTbest, MOJsArae B 1oTpedi B OiIbIl JOCKOHAINX, aBTO-
HOMHHX CHUCTEMAX CIIOCTEPEKEHHsI, 3IaTHIX BUSBJIATU JIOeH y Pi3HUX (OHOBUX YMOBaX, MOAOJIABIIN OOMEKEHHS TPAAUIINHUX CHCTEM
BijtleoCiocTepeskeH s, sIki BUMAraioTh MOCTIHOTO PYYHOTO MOHITOPHHTY. 3alporioHoBata cucreMa OyJia HaBuera Ha Habopi gannx PASCAL
VOC 2012 i ontumizoBaHa 3a JI0IIOMOr0I0 HAJIANITYBAHHS TilleprapaMeTpiB, Z0CATaloun BUCOKOI TOYHOCTI Ta MPOAYKTUBHOCTI B PEATbHOMY
vaci. Kiouosi pesysisraTu 1eMOHCTPYIOTH, 110 Mozeib YOLOVS, peasrizoBana nHa maargopmi NVIDIA Jetson Nano, sabe3nedye HagsBuyaiiny
TOYHICTb, aKyPaTHICTD i eHeproeeKTUBHICTh. BoHa MOCTiiTHO BUABIISE MOACHKI DIrypH B peaTbHOMY 4aci, HaBiTh y HeilealbHuX YMOBAX, SIK-
OT IOTaHe OCBITJICHHS YK cKyIaaHuil Gon. Ileit ycrix MOJKHA HOSCHUTH apXiTeKTYporo MiskcTyneHeBoi yactkoBoi Mepeski YOLOvVS (CSPNet),
sIKa TIOKPAIIYE ii 3AaTHICTh IBUKO It TOUHO 06p0OISTH 306paskeHHs, 3a6e31evy0Un BiIMOBIIHICTD BUMOTaM 6e31ePEPBHOTO CIIOCTEPEKEHHSI.
Binminaumn prcamu 1€l cucremn € ii eneproedeKTHBHA KOHCTPYKILiS Ta aIallTOBAHICTD /[0 PISHOMAaHITHUX YMOB HaBKOJIUIITHBOTO CePe/IOBU-
mia. I1i XxapakTepucTUKY He TIIbKU BUPIIIYIOTH TPOOIeMy BUABJICHHS JIOJEH B pealbHOMY Yaci, aje i pobasaTh cucteMy HagiiiHUM i MaciiTa-
6OBAHUM PIIIEHHSIM /TSI CYIACHUX MTPOTPaM Oe3IEKH Ta CIIOCTEPEKEHTIS.

K040Bi c10Ba: BUsIBJICHHS JIO/EH, BifeocnioctepeskerHst, tnboke Haguantst, YOLOvS, NVIDIA Jetson nano, CSPNet.
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YIOCKOHAJIEHHS EXOKAPJIIOTPA®IYHOI JIATHOCTUKU B PEAJIBHOMY YACI 3 TIBPUIHOIO MOJIEJLTIO
IJIMBOKOTO HABYAHHS (c. 60-70)

Bolshibayeva Aigerim, Sabina Rakhmetulayeva, Baubek Ukibassov, Zhandos Zhanabekov

Ile pocaimpkenns 3ocepesKeHo Ha po3podIi HOBOI MiOPUAHOI apXiTEKTYPH IIMOOKOrO HaBYAHH, PO3POOJIEHOT A/ aHATI3Y YJIbTPasBy-
KOBHUX 300pakeHb cepIisi B peasibHoMy daci. O6’€KTOM TOCIIIKEHHS € IIarHOCTHYHA TOYHICTh Ta e(eKTHBHICTh BUSBIEHHSI TAKUX MATOJIOTIN
cepiid, sik gedext Miknepencepanoi neperopoaxu (JIMII) ta crenos aoprtu (CA) 3a panumu Y 3/1.

[Ipo6iiema nosiArae B HeAOCTATHII T TOYHOCTI Ta MOKJIMBOCTI y3araJbHEHHs iICHYIOUMX MOJIesiell /st anasisy 300pakeHb cepiisd B peaib-
HOMY 4aci, mo oOMexye ix npakrtudne kiainidne sacrocysanus. 11106 Bupimmtu 1o npo6aemy, 3ropTkosi nefiponni mepexi (3HM), 1o
MOEHYIOTh BUJIJICHHST JIOKAJIbHIX O3HAK, Oy IHTErPOBaHi 3 II00ATbHUM KOHTEKCTHUM PO3YMIHHSM CTPYKTYP cepiist. Kpim Toro, BuKopuc-
toByBaBcsa YOLOV7 mist TouHoi cerMeHTallii Ta BUSBIEHHS.

PesyasraTi IeMOHCTPYIOT, IO TIOPUAHA MOEIb TOCSTAE 3aralIbHOI AiarHocTiYHOI TouHoCTi 92 % st Busiientst JIMIT i 90 % s Busis-
aennst CA, o va 7 % nepesuiiye crangapray mogeab YOLOV7. IIi BrockoHasieHHs 110B’si3aHi 31 3/1aTHICTIO MOPUIHOT apXiTeKTypH 0JJHOYACHO
OXOTLTIOBATH APIOHI aHATOMIYHI ieTati Ta MUPII CTPYKTYPHI 3B’3KH, MOKPAILYIOYN BUSBJICHHS TOHKUX CEPIIEBUX aHOMAIIil.

Otrpumani jani cBijyath 11po e, 1o noegHanHs 3HM mokpaiiye posmisHaBaHHS 00pasiB i KOHTEKCTHUH aHasIi3, 10 TPU3BOIUTH 10
KPAIIoro BUSIBJICHHs ceplieBUX aHoMasiil. Kiaowuosi ocobmuBoCTi, SKi CHPUAIOTH BUPIMIEHHIO TIPOOJIEMH, BKJIIOYAIOTh 3AaTHICTH riOpHIHOT

apXiTEKTYPH OXOILIIOBATH JCTAIbHI JIOKAIbHI 0COOJIMBOCTI Ta IMUPIIHIA CTPYKTYPHIH KOHTEKCT OJJHOYACHO.



Ha nipaktuiti Mogesnb Moke OyTH 3aCTOCOBaHA B KJAIHIYHUX YMOBAX, JIe TIOTPiOHA OIIHKA CEPI B PEXKUMI PEabHOTO 9acy 3a T0MOMOTOK0
CTaHAPTHOTO MEAMYHOTO OOJIaJHAHH ST JI/Isl Bi3yaJrizallii. Moro o6uuciioBanbia eeKTUBHICTD i BUCOKA TOUHICTD POOJAATH HOrO MPUAATHIM
HaBITh y cepeloBHINAX 3 0OMEKEHIMI PECYPCaM, CKOPOUYIOUH Yac aHasIi3y JJist KIHIIUCTIB, TATPUMYIOUH TePCOHAI30BaH] IIIAHU JIKyBaH-
H Ta IOTEHIINHO IOKPAIyIoYH pe3yJIbTaTH HAI[ieHTIB y KapAioIorii.

KiouoBi caoBa: rimboke HaByamist, Mamunne vapdanis, 3SHM, YOLOv7, SegFormer, Mmozesi Ha ocHoBi Tparcdopmepa.
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PO3POBKA MOJIEJII PAHHBOTO BUABJEHHS 3AXBOPIOBAHD IIIKIPU 3A TOMTOMOTOIO TTBPUIHOT
TJIMBOKOI HEMPOHHOI MEPEJKI JI IIJIBUIITEHHS HE3AJIEKHOCTI 3/I0POB’Sl B IPUBEPEKHUX
TPOMAJIAX (c. 71-85)

Tengku Henny Febriana Harumy Harumy, Dewi Sartika Br Ginting, Fuzy Yustika Manik, Alkhowarizmi

OG6’€KTOM JIOCII/PKEHHS € PIllleHHsI /ISl PAHHBOT AIarHOCTUKY 3aXBOPIOBAHD IIKIPH MIJISIXOM iHTerpaiiii ribpuaHux ranOOKuX HeHPOHHUX
Mmepexk — effienceNetB7 st knacudikaiii Ta Yolov8 s BusiBaiensst. Cucrema rnipusHadena ist Kaacugikaiiii 'smu mKipHUX CTaHiB: MeJTaHo-
Ma, GasaIbHUI KIITHHHWI Pak, MeJTaHOMa — Tie THIT PaKy IITKIPH, KN MTOXOANTD Bijl MEJTAHOIUTIB, KIITUHH, SIKi BUPOOJISIOT MHTMEHT MIKipH,
Melanocytic Nevi (NV). Melanocytic Nevi — 11e MosbHe ab0 TeMHe Micie Ha HIKipi, 1o YTBOPIOETDHCST BHACIIOK HAKOIIMYEHHS MeJIaHOLU-
TiB, 106POSIKICHI KepaTo30-ToAiOHI ypaskeHHs € TePMIHOM ISl TPYITH 3MiH HIKiPH, 110 HAra[yloTh KepaTos, ajle € He PaKOBUMM, a cebopeiini
KepaTo3u Ta iHIi 100POSKICHI Ty XIMHN BUKOPUCTOBYIOTh JIUIS TH/IBUILCHHST AIarHOCTUKH 310POB’st. IIpobueMa, sIKy CJTiji BUPIIIUTH B IIbOMY
JOCITKeHH], 00€PTAETHCS HABKOJIO BAOCKOHAJIEHHS PAHHBOI Ta TOYHOI [IarHOCTHKU 3aXBOPIOBAHb IITKIPH, 0COGIUBO B 0OMEKEHUX PECYPCax
a60 HeI0OIIHEHNX 00JIACTSIX Ta BIJICYTHOCTI JOCTYITHUX arHOCTHYHUX IHCTPYMEHTIB Ta HU3BKOI eheKTHBHOCTI MOTOYHUX [[arHOCTHYHUX
Metozis. Jocrimxenns miakpecoe rounicts kaacudikaiii EfficiveNETB7 na 94 %, a cepeatis rounicts Yolov8 — 0,812, I1g riGpuana cucrema
edekTHBHO 06p06IISE 300pakeH s IKipH, 3abe3meuyioun KiaacubikaIiio Ta pe3yIbraTi BUSBIEHHS 3 TOCTIIOBHOIO MPOAYKTUBHICTIO B Jie-
KIJIBKOX TecTax. Pe3ybrati IEMOHCTPYIOTS, 1110 Moziesib efficiveNetB7 pocsria Tounocti 94 % Ha TecTOBUX qaHuX, Tofi sk Yolov8 3abesmneuns
MPOAYKTUBHICTD BUABJICHHS i3 cepeninboio cepearboio Tounictio (MAP) 0,812. Beb-cucrema edextusio 00pobiisiia 300pakeHHs IKIpU Ta
HajiaIa Kracudikaliio Ta pe3yabTaTH BUSBICHHS.

Kpim Toro, interpaitis efficiveNetB7 ta Yolov8 no3Bosinia cucremi BUSIBICHHS 3aXBOPIOBAHb MIKIpU KJIacuikyBaTu 'sTh PI3HUX 3aXBO-
PIOBaHb Ta OI[HUTH PU3HK 37T0sIKiCHOCTI. CHCTEMI € TOPTATHBHIMHE i MOKYTh BUKOPHCTOBYBATHCS 3 MiHIMaJIBHOIO YCTAHOBKOIO, IO POOUTDH
iX IPAKTUYHUMMU JIJISE PEATbHOTO IarHOCTUYHOTO BUKOpucTaHHsa. OOCAT Ta IpaKTUyHi porpaMu po3podJIeHi 7Ist JOCTYITHOCT y 0OMeKEeHnX
pecypcax HaJallTyBaHb. [HCTPYMEHT BUSIBJIEHHS X 3aXBOPIOBAHb IIKIPH HA OCHOBI BeG-caiiTiB 3abe3reuye 3pyuHy /Uil KOPUCTYBAYiB ILIaT-
opmy, ToCTyTIHY A7 TPOMAJICBKUX Ta MEANYHUX MPAIiBHUKIB, 0COOJIBO B paifoHax 3 MOTaHNMI pecypcami. Brucoka ToUHICTh Ta TIPOCTOTA
BUKOPUCTAHHS KOJKHOI TIPOrPaMu POOUTH iX KUTTE3ATHUMU TTOCIOHMKAMU B PaHHiil AIarHOCTHIN, M0 MOTEHIIHO TOKPAILY€e AOCTYII 10
OXOPOHH 37I0POB’sl.

Kmo4osi cioBa: ribpuana rinboka neitporna Mepeska, EfficiveNetB7, Yolov8, saxsoprosatust mkipu, mpubepeskHi rpoMain, 30pOB .
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PO3POBKA KOMIT'IOTEPHOI'O METOZLY PO3IIISHABAHHSA TA AHAJII3Y IIAPAMETPIB
CHHEKTPOMETPNYHIX CUTHAJIIB (c. 86-96)

C. M. Pesa, /1. O. llu6aics

OO0’ eKTOM JIOCIIITKEHHST € KOMITIOTEPU30BaHi CHCTEMH /ISl BUMIPIOBAHHS [TAPAMETPIB CIIEKTPOMETPUYHUX CUTHAJIB, OIU(POBAHNX 32 J10-
MOMOTOIO Clellia/ibHUX arapaTHuX 3acobiB. [IpobGiema, 1o BUpiNIyBajiacst B paMKax JOCJI/KeHHs, — 11 BIOCKOHAJIEHHs TIpotiecy (hibrpaitii
KOPUCHOTO IMITYJIbCHOTO CUTHAJITY BiJ[ IITYMY Ta THiABUIIEHHS TOYHOCTI BUMIPIOBAHHSI TTAPAMETPIB IMITYJIBCIB IIISIXOM PO3POOGKU HOBOTO METO/LY
anauizy. [lus mepeBipku poGoTU PO3pOOIEHOTO METOAY Y TOPIBHSAHHI i3 KIIBKOMA BK€e BIIOMUMIE 32 JJOTIOMOTOK KOMITIOTEPHOIO MOJIEIO-
BaHHsI GyJIM TiIrOTOBJIEHi MACHBH BXiIHUX YHCJIOBUX JAHUX i3 Hamepe/] BU3HAYeHNMHU TapamMeTpaMi. Takosk GyB po3pobieHuil crieriambHIi
asroput™ Bepudikallii KOKHOTO PO3IIBHAHOTO IMITyJIbCy. B pesysibrati GyJim oTpuMaHi OCHOBHI XapaKTEePHCTUKH METO/IIB, TaKi SIK TOYHICTh
pOo3Ii3HaABaHHI CUTHAJIB Ta NIBUAKICTH 0OPOOKM JaHUX, /IS KiJIbKOX ClIeHapiiB 3 PI3HOIO TPUBAJICTIO MPOIECY MOETIOBAHHS Ta PISHUM PiB-
HeM 3aBaHTakenns. HapeseHo mopiBHAIBHI MeTPUKN eheKTHUBHOCTI /JIsT BCIX OMMCAHNX METOJIB IPOrpaMHOro anamidy. B mizcymky, cepen
JOCITIIKEHUX CIIEHAPIiB PO3POOIECHNIT METO/] TOKa3aB KpPallly PO3Ii3HABAIbHY 3IaTHICT, HIK PO3IJISIHY T aIbTePHATUBHI METO/IN.

OcobAMBOCTSIMIT 3aTIPOTTOHOBAHOTO METO/Y € BUKOPHCTAHHS TPOrPaMHIX (bilbTPiB, MOOYIOBAaHNX HA OCHOBI 3aCTOCYBAHHS aJTOPHTMIB
Fast Discrete Fourier Transform (FDFT) Ta nogasbiia koMi'iotepa 06poOKa CUTHAULY 13 BUKOPHCTAHHAM MEXaHI3My KOPEKILi aMILIiTy/L
IMITYJIbCIB, [0 HAKJIAMAIOTHCS OMH Ha otHOTO. Lle 1103B0sIst€ 3ailicHoBaTH (iNbTPalliio CUrHAILY Bij ityMy Ge3 CyTTEBOI 3MiHI KOPUCHOI CKJla-
JIOBOT 1 TOUHIIITEe BU3HAYATH aMILTITY/IN IMITYJIbCIB TIPH iX yacTiil cynepriosuiiii. Ha npaktuiti po3pobsenuii MeTo Moske OyTH BUKOPHCTAHUN
JUUIST BJIOCKOHAJICHHS ICHYIOUUX Ta PO3POOKH HOBUX KOMITFOTEPHUX CHCTEM CIIEKTPATBHOTO AaHAII3Y.

KmouoBi ciioBa: KoMITTOTEpHUI a3 CIEKTPOMETPIYHIX CUTHATIB, G poBa MibTpaltis CUTHATIB, KOMIT I0TePHe MO/IETIOBANTIS, AJIT0-
PHUTMU pO3ITi3HABAHHS, MIBUJIKe AnuCcKpeTHe repetBopenHst Dyp'e.
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PO3POBKA METOY BUSHAYEHHA KOOPAUHAT BESIIIJIOTHOTO JIITAJIbHOTO AIIAPATY MEPEJKEIO
IIOPTATUBHUX CIIEKTPOAHAJIIBATOPIB (c. 97-107)

I'. B. Xyzaos, O. M. MakoBeituyk, O. O. Koctups, I. M. Bytko, A. O. Ilosxsikos, f1. M. Ko:xxymko, C. B. fAposuii, O. B. Cepaiok,
II. €. Musko, P. I'. XyznoB

OG6’ €KTOM OCTIJIZKEHHSI € TIPOTIeC BUBHAYEHHsT KOOPAMHAT Oe3MIOTHUX JiiTaabHuX arnaparis. OCHOBHA riloTesa JOC/IiDKeHHS MoJisirajia B
TOMY, 110 BUKOPUCTAHHS MEPEXKi MOPTATUBHUX CIIEKTPOAHAIZATOPIB I03BOIUTH BUSBUTU CUTHAIN OOPTOBUX CUCTEM OE3ITIJIOTHOTO JITAJTbHO-
TO anapary Ta 3MEHIINTH CepeIHbOKBAPATUYHY ITOMIJIKY BU3HAUEHHS HOr0 KOOPANHAT.

VIocKoHaIEHO METOl BUBHAYEHHST KOOPAMHAT GE3IMJIOTHOTO JIITATLHOTO alapaTy Mepeskeio TIOPTAaTUBHUX CIIEKTPOAHATI3aTOPIB, KW, Ha
BiZAMIHY Bia BizoMux, nepeadavac:

— BUKOPHUCTAHHS CUTHAJIB G0PTOBOTO 06IAHAHHS GE3MiIOTHOTO JITATbHOTO arapary;

— BUKOPHMCTAHHS Mepeski IOPTaTUBHUX CIIEKTPOAHAII3ATOPIB;

— 3aCTOCYBAHHS, SIK TPIaHTYJISIIIHOrO, TaK i PI3HUIIEBO-AAJIEKOMIPHOTO METO/1y BU3HAYEHHS KOOPAMHAT Ge3IJI0THOTO JITaJbHOTO arapa-
Ty MepeKelo MOPTATHBHUX CIIEKTPOAHATIZATOPIB;

— [IPOBE/IEHHSI CIIEKTPAJIBHOTO aHAJII3Y CUTHAMIB GOPTOBUX CHCTEM GE3IIiIOTHOTO JITATBHOTO arapary (IIPOBOAUTHCS 0IaTKOBO 3a HE0O-
XiTHICTIO).

EKCrIieprMEHTAIbHI TOCTI/UKEHHST TIOKA3aIM MOKJIMBOCTI MOPTATUBHOTO CMEKTPOAHATI3aTOPa NPUIAMATH CUTHAIN Ta BigoOpakaTh ix
CHEKTPH Ta CIIEKTPOrPaMU.

IIpoBesieHO OMIHIOBAHHS TOYHOCTI BU3HAYEHHST KOOPANHAT GE3IMIOTHOTO JITATBHOTO allapaTy MepesKelo MOPTATHBHIX CIIEKTPOAHai3a-
TOpiB. Beranosiexo, mio:

— BUKOPHCTAHHS Mepeski HOPTaTUBHUX CIIEKTPOAHAII3aTOPIB CYyTTEBO 3MEHIIYE CePeAHbOKBAZPATIYHI TOMUJIKN BUMIPIOBAHHS KOOPIH-
HaT GE3MTOTHOTO JITATBHOTO arapaTy y MOPIBHAHHI 3 MOMUIKO OTHOTO MOPTATUBHOTO CIIEKTPpOaHAI3aTopa OpieHTOBHO Ha 50 %;

— 31 3Gi/IbLIIEHHSIM Bi/ICTaHI BiJl €JIEMEHTIB MEPEKi MOPTATHBHUX CIIEKTPOAHAIIZATOPIB CEPEHBOKBAPATIYHA TTIOMUIKA 301IBITYETHCS;

— BUKOPHUCTAHHS MePeki MOPTATHBHIX CIIEKTPOAHAII3ATOPIB 3MEHIITY€E CEPEAHBOKBAPATIHIHY TIOMUJIKY BUSHAYEHHS KOOPIMHAT Oe3ITi-
JIOTHOTO JIiTAJIBHOTO arapaty B cepesinbomy B 2,29—-2,62 pasis B nopiBHsHHI 3 pasapoM I1-19MA B 3asexxHOCTI Bijt 1a7IBHOCTI.

KiiouoBi cioBa: 6e3niioTHIUI JiTalbHUI arlapaT, Mepeska TOPTaTHBHUX CIIEKTPOAHa3aTOPiB, PI3HUIIEBO-AATEKOMIPHUI METO/L.
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PO3POBKA METOAY YIIPABJITHHA I'PYIIOIO BE3IIJIOTHUX JITAJIbHUX AIIAPATIB 3 BUKOPUCTAHHAM
MONYJIAIIAHOTO AJITOPUTMY (c. 108-116)

Mohammed Jasim Abed Alkhafaji, C. O. Kamkesuu, A. B. lllumanskuii, O. 4. Cosa, O. JI. Hananko, O. B. Bysuio, O. B. IOua,
O. I1. lTannomikoBa, O. b. Mauwuii, M. B. /[Bopchkuii

O6’ekToM foCiKEHHS € rpyna Ge3minoTHux JgitanbHux anapatis (BiJTA). TIpeaMeToM AOCTIIKEHHS € IPOTIEC TIPUIHATTS PIlICHHS B
3aB/JIAHHAX YIIPABJIHHSA 32 OIOMOTOIO:

— YIOCKOHAJIEHOTO ajroputMy Oypux Beamenis (ABB) — 4nM 1ocsraeTbest BUBHAYCHHS ONMTUMAIBHOTO 10 33/[aHOMY KPUTEPIio ONTHMIi3a-
11ii (MMOBIPHICTh BUKOHAHHS TIOJIbOTHOTO 3aBAHH ) MApHIPYTy PyXy DILJIA, 110 OMUCYIOThCS CKIATHUMU MYJIBTUMOIATBHUMU (DYHKITISIMI;

— IITYYHUX HEWPOHHUX MEPEK, IO €BOTIONIOHYIOTH — /IS TIINOOKOTO HABYAHHS (a3 3HAHb MyJIBTHATEHTHOI CHCTEMH, 32 PAXYHOK HABYAH-
HSI SIK TIapaMeTpiB, TaK i apXiTeKTypu MITYYHUX HEHPOHHUX MEPEX.

OpuriHaJbHICTD METO/IY TIOJIATAE Y BUKOPUCTAHHI I0JIATKOBUX YIOCKOHAJIEHUX TIPOIEYP, SKi 03BOJISAIOTE!

— movartkoBa notyJaiss ABB Ta ix BuXifHe mosioskeHHs Ha IJIOMKHI MONIYKY BU3HAYAETHCS 3 BPAXYBAHHSIM CTYTIEHIO HEBU3HAYEHOCTI
BUXIJIHUX JIAHUX [TPO MAPUIPYT PyxXy rpymu BrJIA;

— BPaXOBYETHCS MOYATKOBA NIBUAKICTh KOKHOTO ABB, unM 10cSATaeThest MOKINBICTD BU3HAYATH MTPIOPUTETHICTD MOMIYKY Y BiAMOBIAHil
IJIOIIMHI TTOIIYKY (110 BUCOTI, HIMPOTI Ta JIOBTOTI);

— BU3HAYA€ThCA MPUAATHICTD MAPIIPYTY TOAbOTY Tpynu Bri/IA mpu BUKOHAHHI MOJBOTHOTO 3aBaHHS 3 ypaXyBaHHAM CYKYITHOCTI 30-
BHIMIHIX (haKTOPIB, UM 3MEHIITYETHCS Yac TONTYKY PillleHHs;

— YHIBepcaJIbHICTb cTpaTeriil mouryky miciib xapuyBanus ABB, unm no03Bosisterbes kiacudikyBaT CyKyIHICTb yMOB Ta (DaKTOPiB, sKi
BILUTMBAIOTD Ha BUKOHAHHSI TOJIBOTHOTO 3aBaantsL. Ile 103Bosisie BU3HAYNTH HAOLTBIT TpHAaTHi BapianTu pyxy rpymnu BriJIA mo BusHaueHOMY
KPUTEPII0 ONTUMI3allii MapuIpyTy pyxy.

I[IpoBeieHe MOZIETIIOBAHHST POGOTH 3aIIPOIIOHOBAHOIO METOAY TTOKA3aJIO I IBUIIEHHS OEPATUBHOCTI MPUITHSTTS PillleHb A0CSTaEThCS Ha
piBist 15-18 % . IliABUIEHHST OTIEPATHBHOCTI POOOTH METO/Y IOCSITAETHCS 32 PAXYHOK BUKOPHUCTAHHST TOJATKOBHUX MPOIELYP Ta 3a0€3MeUeHHS
JIOCTOBIPHOCTI MPUIHATHUX pileHb Ha piBHi 0.9.

KiouoBi cioBa: OesmisioTHi JritTaabHi amapaty, yHIMOAaIbHI (DYHKINT, MyJIbTUMOfabii (yHKILl, gectabinizyioui Gakropu, MoiIboTHE

3aB/IaHHA.



