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The developments of wireless networks have directed to
search for opportunities of a broad diversity of improved and new
networking contributions. Wireless Asynchronous Transfer Mode
(ATM) is a non-synchronous or random mode of transferring
information. The advantages of circuit switching include dedicated
connections and guaranteed traffic parameters and the benefits of
packet switching are the efficiency at the physical layer and a more
cost-effective design. ATM is the only protocol that offers the best
of both communication methods. Although the Variable Bit-Rate
(VBR) transmission presents a promising prospective of stable data
quality, it is usually accompanied by network traffic overload and
cell packet loss, which extensively weakens that potential. This work
overcomes these concerns by developing a switching-based multiple
access control model to improve the data transmission performance
of wireless ATM. Therefore, this work discusses the effectiveness
of the developed approach to minimize the cell packet losses and
network traffic overload in wireless ATM. Three control access
is processed; polling, token passing, and reservation algorithms
for collision avoidance. The reservation stage reserves the data
before sending, which includes two timeline intervals; a fixed-time
reservation period, and variable data transmission interval. Using
OPNET 10.5, the results show that the presented switching-based
multiple access control model can achieve a throughput value
of 98.3 %, data transmission delay of about 40.2 ms, and 0.024 %
of packet losses during data transmission between the source
and destination. It is demonstrated that the introduced method
effectively transmits information without creating any network
complexity and delay.

Keywords: Wireless Network, Wireless Asynchronous Transfer
Mode (ATM), video data, OPNET simulation tool.

References

1. Umoren, L, Asuquo, D., Gilean, O., Esang, M. (2019). Perform-
ability of Retransmission of Loss Packets in Wireless Sensor Net-
works. Computer and Information Science, 12 (2), 71. doi: https://
doi.org/10.5539 /cis.v12n2p71

2. Choe, C., Ahn, J., Choi, J., Park, D., Kim, M., Ahn, S. (2020). A
Robust Channel Access Using Cooperative Reinforcement Learning
for Congested Vehicular Networks. IEEE Access, 8, 135540—135557.
doi: https://doi.org/10.1109 /access.2020.3011568

3. Ray, J. S. (1998). Asynchronous Transfer Mode (ATM) Tech-
nology and Applications. SSRN Electronic Journal. doi: https://
doi.org/10.2139/ssrn.2115092

. Laeticia, O., Nkiru, O. (2016). Congestion Control in Asynchronous

Transfer Mode (ATM) Network. International Journal of Com-
puter Applications, 142 (4), 11-15. doi: https://doi.org/10.5120/
ijca2016909736

. Nikaki, E. (1998). Voice over ATM in the corporate network. British

Telecommunications Engineering, 17 (2), 132-138.

. Ohba, T, Tanida, K. (2009). Standardization trends in ITU-T NGN

UNT and NNI signaling. NTT Technical Review, 7 (2).

. Widjaja, 1., Wang, H., Wright, S., Chatterjee, A. (1999). Scalability

evaluation of multi-protocol over ATM (MPOA). IEEE INFOCOM
’99. Conference on Computer Communications. Proceedings. Eigh-
teenth Annual Joint Conference of the IEEE Computer and Com-
munications Societies. The Future Is Now (Cat. No.99CH36320).
doi: https://doi.org/10.1109 /infcom.1999.752172

. Zhang, Y. (2015). Secure and spectrally-efficient channel access in

multi-channel wireless networks. The University of Arizona, 167.

. Parthasarathy, V., Modestino, J. W., Vastola, K. S. (1999). Reli-

able transmission of high-quality video over ATM networks. IEEE
Transactions on Image Processing, 8 (3), 361-374. doi: https://
doi.org/10.1109/83.748891

. Barakovi¢ Husi¢, J., Bajri¢, H., Barakovi¢, S. (2012). Evolution of

Signaling Information Transmission. ISRN Communications and
Networking, 2012, 1-9. doi: https://doi.org/10.5402,/2012,/705910

. Erturk, 1. (2005). A new method for transferring CAN messages us-

ing wireless ATM. Journal of Network and Computer Applications,
28 (1), 45-56. doi: https://doi.org/10.1016/j jnca.2004.04.001

. Navda, V, Science, C. (2007). Cross-layer design for interference

mitigation and mobility support in wireless access networks. Stony
Brook University, 116.

. Hao, L., Ng, B, Qu, Y. (2018). Self-optimizing Scanning Parameters

for Seamless Handover in IEEE 802.11 WLAN. 2018 IEEE 43rd
Conference on Local Computer Networks (LCN). doi: https://
doi.org/10.1109/1cn.2018.8638239

. Aswathy, K., Asok, P, Nandini, T., Nair, L. S. (2018). Handover

latency improvement and packet loss reduction in wireless net-
works using scanning algorithm. Advances in Intelligent Systems
and Computing, 43-51. doi: https://doi.org/10.1007,/978-981-
10-8636-6_5

. Zeng, Y, Xiang, K., Li, D., Vasilakos, A. V. (2012). Directional rout-

ing and scheduling for green vehicular delay tolerant networks.
Wireless Networks, 19 (2), 161-173. doi: https://doi.org/10.1007/
$11276-012-0457-9

. Sadreddini, Z., Marzaei Afshord, M. (2013). Impact of using sev-

eral criteria for buffer management in Vehicular Delay Tolerant Net-
works. World Applied Sciences Journal, 22 (9), 1204—1209. Available
at: https://www.researchgate.net/publication/275026470 Impact
of Using_Several_Criteria_for_Buffer Management_in_Vehicu-
lar_Delay Tolerant Networks

. Sun, N,, Jeong, Y., Lee, S. (2013). Energy efficient mechanism using

flexible medium access control protocol for hybrid wireless sensor
networks. Journal of Central South University, 20 (8), 2165-2174.
doi: https://doi.org/10.1007 /s11771-013-1721-6

. Warf, B. Traceroute. The SAGE Encyclopedia of the Internet. doi:

https://doi.org/10.4135,/9781473960367.n252

. Packet Loss Test — Best Testing Tools and Ultimate Free Guide.

Available at: https://www.dnsstuff.com/packet-loss-test



20. Lee, Y. L, Loo, J., Chuah, T. C. (2015). Modeling and performance
evaluation of resource allocation for LTE femtocell networks. Mod-
eling and Simulation of Computer Networks and Systems, 683—716.
doi: https://doi.org/10.1016,/b978-0-12-800887-4.00024-9

21. How to Calculate Network Throughput. Available at: https://www.
techwalla.com/articles/how-to-calculate-network-throughput

22. Gurtov, A. (2002). Effect of Delays on TCP Performance. IFIP
International Federation for Information Processing, 87—105. doi:
https://doi.org/10.1007 /0-306-47001-2_6

23. Duque-Antén, M., Giinther, R., Karabek, R., Meuser, T., Wasel, J.
(1998). Open switching for ATM networks. Services and Visu-
alization Towards User-Friendly Design, 265-277. doi: https://
doi.org/10.1007 /bfh005351 1

24. Downs, S. J. (1994). Asynchronous transfer mode and public broad-
band networks. Telecommunications Policy, 18 (2), 114-136. doi:
https://doi.org/10.1016,/0308-5961(94)90046-9

25. Aranis, S. S., Chandrasekhar, G. (2011). Network Delay: Network
Analyzer and Opnet Simulation Tool. International Journal of Com-
puter Science and Information Technologies, 2 (6), 2620—2626.

26. Ismail, M. N, Zin, A. M. (2010). Network Analyzer Development:
Independent Data, OPNET Simulation Tool and Real Network
Comparison. International Journal of Innovation, Management and
Technology, 1 (1), 97-105.

27. Ryoo, J., Ryoo, J., Altoona, P. S., Altoona, P. S, Oh, T. H., Oh, T. H.
(2008). Teaching IP Encryption and Decryption Using the OPNET
Modeling and Simulation Tool. Proceedings of the 12th Colloquium
for Systems Security Education.

28. Akujuobi, C. M., Sadiku, M. N. O. (2007). Asynchronous Transfer
Mode. Introductionto Broadband Communication Systems, 167—188.
doi: https://doi.org/10.1201/b15844-12

29. Duan, X., Han, X., Wu, X. (2016). Non-real-time buffer informa-
tion based scheduling algorithm in LTE system. Journal of Harbin
Institute of Technology, 48 (11), 142. doi: https://doi.org/10.11918/
j.issn.0367-6234.2016.11.022

DOI: 10.15587/1729-4061.2021.239165
DEVISING A NEW FILTRATION METHOD
AND PROOF OF SELF-SIMILARITY OF
ELECTROMYOGRAMS (p. 15—22)

Gennady Chuiko

Petro Mohyla Black Sea National University,
Mykolaiv, Ukraine

ORCID: https://orcid.org/0000-0001-5590-9404

Olga Dvornik

Petro Mohyla Black Sea National University,
Mykolaiv, Ukraine

ORCID: https://orcid.org/0000-0002-4545-1599

Yevhen Darnapuk
Petro Mohyla Black Sea National University, Mykolaiv, Ukraine
ORCID: https://orcid.org/0000-0002-7099-5344

Yevgen Baganov
Kherson National Technical University, Kherson, Ukraine
ORCID: https://orcid.org/0000-0001-8771-5735

The main attention is paid to the analysis of electromyogram
(EMG) signals using Poincaré plots (PP). It was established that
the shapes of the plots are related to the diagnoses of patients. To
study the fractal dimensionality of the PP, the method of counting
the coverage figures was used. The PP filtration was carried out with
the help of Haar wavelets. The self-similarity of Poincaré plots for

the studied electromyograms was established, and the law of scaling
was used in a fairly wide range of coverage figures. Thus, the entire
Poincaré plot is statistically similar to its own parts. The fractal
dimensionalities of the PP of the studied electromyograms belong to
the range from 1.36 to 1.48. This, as well as the values of indicators
of Hurst exponent of Poincaré plots for electromyograms that exceed
the critical value of 0.5, indicate the relative stability of sequences.

The algorithm of the filtration method proposed in this research
involves only two simple stages:

1. Conversion of the input data matrix for the PP using the
Jacobi rotation.

2. Decimation of both columns of the resulting matrix (the so-
called “lazy wavelet-transformation”, or double downsampling).

The algorithm is simple to program and requires less machine
time than existing filters for the PP.

Filtered Poincaré plots have several advantages over unfiltered
ones. They do not contain extra points, allow direct visualization
of short-term and long-term variability of a signal. In addition, fil-
tered PPs retain both the shape of their prototypes and their fractal
dimensionality and variability descriptors. The detected features
of electromyograms of healthy patients with characteristic low-
frequency signal fluctuations can be used to make clinical decisions.

Keywords: electromyograms, Poincaré plot, scaling law, fractal
dimensionality, variability, Haar wavelets.
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Brain tumors are the growth of abnormal cells or a mass in a
brain. Numerous kinds of brain tumors were discovered, which need
accurate and early detection techniques. Currently, most diagnosis
and detection methods rely on the decision of neuro-specialists and
radiologists to evaluate brain images, which may be time-consuming
and cause human errors. This paper proposes a robust U-Net deep
learning Convolutional Neural Network (CNN) model that can
classify if the subject has a tumor or not based on Brain Magnetic
resonance imaging (MRI) with acceptable accuracy for medical-
grade application. The study built and trained the 3D U-Net CNN
including encoding/decoding relationship architecture to perform
the brain tumor segmentation because it requires fewer train-
ing images and provides more precise segmentation. The algorithm
consists of three parts; the first part, the downsampling part, the
bottleneck part, and the optimum part. The resultant semantic maps
are inserted into the decoder fraction to obtain the full-resolution
probability maps. The developed U-Net architecture has been ap-
plied on the MRI scan brain tumor segmentation dataset in MIC-
CAI BraTS 2017. The results using Matlab-based toolbox indicate
that the proposed architecture has been successfully evaluated and
experienced for MRI datasets of brain tumor segmentation including
336 images as training data and 125 images for validation. This work
demonstrated comparative performance and successful feasibility of
implementing U-Net CNN architecture in an automated framework
of brain tumor segmentations in Fluid-attenuated inversion recovery
(FLAIR) MR Slices. The developed U-Net CNN model succeeded in
performing the brain tumor segmentation task to classify the input
brain images into a tumor or not based on the MRI dataset.
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15The
widespread use of biometric systems entails increased interest from
cybercriminals aimed at developing attacks to crack them. Thus, the
development of biometric identification systems must be carried out

Number of articles in international databases —

taking into account protection against these attacks. The develop-
ment of new methods and algorithms for identification based on the
presentation of randomly generated key features from the biometric
base of user standards will help to minimize the disadvantages of the
above methods of biometric identification of users. We present an
implementation of a security system based on voice identification as
an access control key and a verification algorithm developed using
MATLAB function blocks that can authenticate a person’s identity
by his or her voice. Our research has shown an accuracy of 90 % for



this user identification system for individual voice characteristics.

It has been experimentally proven that traditional MFCCs using
DNN and i and x-vector classifiers can achieve good results. The
paper considers and analyzes the most well-known approaches from
the literature to the problem of user identification by voice: dynamic
programming methods, vector quantization, mixtures of Gaussian
processes, hidden Markov model. The developed software package
for biometric identification of users by voice and the method of
forming the user’s voice standards implemented in the complex al-
low reducing the number of errors in identifying users of information
systems by voice by an average of 1.5 times. Our proposed system
better defines voice recognition in terms of accuracy, security and
complexity. The application of the results obtained will improve the
security of the identification process in information systems from
various attacks.

Keywords: security system, voice identification, voice recogni-
tion, voice biometric, x-vector, i-vector.
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This paper investigates the construction of random-structure
LDPC (low-density parity-check) codes using Progressive Edge-
Growth (PEG) algorithm and two proposed algorithms for
removing short cycles (CB1 and CB2 algorithm; CB stands for
Cycle Break).

Progressive Edge-Growth is an algorithm for computer-based
design of random-structure LDPC codes, the role of which is to gen-
erate a Tanner graph (a bipartite graph, which represents a parity-
check matrix of an error-correcting channel code) with as few short
cycles as possible. Short cycles, especially the shortest ones with a
length of 4 edges, in Tanner graphs of LDPC codes can degrade the
performance of their decoding algorithm, because after certain num-
ber of decoding iterations, the information sent through its edges is
no longer independent.

The main contribution of this paper is the unique approach to the
process of removing short cycles in the form of CB2 algorithm, which
erases edges from the code’s parity-check matrix without decreasing
the minimum Hamming distance of the code. The two cycle-removing
algorithms can be used to improve the error-correcting performance of
PEG-generated (or any other) LDPC codes and achieved results are
provided. All these algorithms were used to create a PEG LDPC code
which rivals the best-known PEG-generated LDPC code with similar
parameters provided by one of the founders of LDPC codes.

The methods for generating the mentioned error-correcting
codes are described along with simulations which compare the error-
correcting performance of the original codes generated by the PEG
algorithm, the PEG codes processed by either CB1 or CB2 algorithm
and also external PEG code published by one of the founders of
LDPC codes.

Keywords: LDPC, low-density parity-check, PEG, progressive
edge-growth, channel coding, Tanner graphs.
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The method of determining coordinates of an airborne object
using ADS-B receivers was improved. The method involves the
following sequence of actions: input of initial data, measurement of
coordinates of the airborne object by the radar, checking the avail-
ability of data about the airborne object obtained from the ADS-B
receivers. In the absence of such data, coordinates of the airborne
object are determined only from the data of the radar. The airborne
object mark was identified according to information from the radar
and the ADS-B receivers. Unlike the known methods, the advanced
method of determining coordinates of an airborne object by a radar
additionally uses information from the ADS-B receivers.

The ADS-B receiver signals were experimentally studied. It was
found that the ADS-B receiver has received more than 6,000 messag-
es about airborne objects in a single day. It was established that infor-
mation about the location of the airborne object contained in ADS-B
messages was encoded in CPR format. An algorithm for decrypting
the ADS-B messages with a global connection of an airborne object
to geographical coordinates was presented. An algorithm for detect-
ing signals of onboard transponders of ADS-B airborne objects was
presented. Non-standard ADS-B messages from airborne objects
were studied. It was suggested that some short non-standard ADS-
B messages were received from small and military airborne objects.

Accuracy of determining coordinates of airborne objects by the
radar with additional use of the ADS-B receiver was estimated. De-
pendence of the root mean square error of determining the airborne
object coordinates on a distance to the airborne object was presented
for various cases. It was established that the accuracy of determin-
ing the airborne object coordinates can be raised from 36 % to 67 %
depending on the distance to the airborne object.

Keywords: airborne object, method of determination, ADS-B,
radar, root-mean-square error, transponder.
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The tasks that unmanned aircraft systems solve include the
detection of objects and determining their state. This paper reports
an analysis of image recognition methods in order to automate the
specified process. Based on the analysis, an improved method for
recognizing images of monitored objects by a convolutional neural

network using a discrete wavelet transform has been devised. Un-
derlying the method is the task of automating image processing in
unmanned aircraft systems. The operability of the proposed method
was tested using an example of processing an image (aircraft, tanks,
helicopters) acquired by the optical system of an unmanned aerial
vehicle. A discrete wavelet transform has been used to build a da-
tabase of objects” wavelet images and train a convolutional neural
network based on them. That has made it possible to improve the
efficiency of recognition of monitored objects and automate a given
process. The effectiveness of the improved method is achieved by
preliminary decomposition and approximation of the digital image of
the monitored object by a discrete wavelet transform. The stages of
a given method include the construction of a database of the wavelet
images of images and training a convolutional neural network. The
effectiveness of recognizing the monitored objects’ images by the im-
proved method was tested on a convolutional neural network, which
was trained with images of 300 monitored objects. In this case, the
time to make a decision, based on the proposed method, decreased
on average from 0.7 to 0.84s compared with the artificial neural
networks ResNet and ConvNets.

The method could be used in the information processing sys-
tems in unmanned aerial vehicles that monitor objects; in robotic
complexes for various purposes; in the video surveillance systems of
important objects.

Keywords: neural network, discrete wavelet transform, moni-
tored objects, unmanned aircraft system.
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AHAJI3 ITIOKA3HUKIB IPOAYKTUBHOCTI BE3IPOTOBOI MEPEKI 3 BUKOPUCTAHHAM METOIY
VIPABJIHHSA MHOKUHHUM JOCTYIIOM HA OCHOBI KOMYTAIII (c. 6—14)

Sameera Sadey Shijer, Ahmad H. Sabry

Po3BuToK 06e37pOTOBUX Mepek HArpaBIeHUH Ha MOIIYK MOKJIUBOCTEH IMMPOKOTO CIEKTPY BAOCKOHAJEHUX 1 HOBHX MEPEKEBHX
KoMIoHeHTiB. be3apoToBuii acunxponHuii pesknuM nepeaadi ganux (ATM) — e HeCHHXPOHHMIA a00 BUMAaKOBHIT peKNUM riepezadi indopmartii.
[TepeBaru komyTallii KaHaaiB BKJIIOYAIOTHh BUJIJIEH] 3'€[HAHHS 1 TapaHTOBaHi apameTpu Tpadiky, a nmepeBaru KOMyTallii HaKeTiB MOJSAraloTh
B edekTuBHOCTI Ha (hiduuHOMY piBHI i GibIT eKOHOMIUHO edeKTuBHIN KOHCTPYKIil. ATM € €MHIM IPOTOKOJIOM, 1[0 Ma€ mepesarn 060X
crocobiB 383Ky, Hespaskaoun Ha Te, MO Tepefada AaHux 3i 3minHoo mBuakictio (VBR) npeacrasase 6aratoobinsgmodi mepeneKTnsy cTae
GIJIBHOT SIKOCTI IAaHKX, 3a3BUYAil BOHA CYMPOBOKYETHCS MEPeBAHTAKEHHIM MEPEKeBOr0O TpadiKy i BTpaTolo MakeTiB 0cepe/iKiB, 10 3HAYHO
nocabJroe el moreHiar. Y ganiii pobori 11i poGieMu BUPINLYIOThCSI 32 PaXYHOK CTBOPEHHSI MOJIEJ YIIPABIiHHS MHOKMHHUM JIOCTYIIOM Ha
OCHOBI KOMYTaIlii JUIst [BUIIEHHST IPOYKTUBHOCTI Tiepeadi ganux 6esaporooro ATM. Tomy B ganiii po6ori 06roBOPIOEThCs C(HEKTUBHICTD
PO3pOGIEHOTO TAXOMY 10 MiHIMIZallil BTPAT AKeTIB OCEPe/IKiB i mepeBaHTakeHHs MepeskeBoro Tpadiky B Gesaporosomy ATM. Posrisaaerbes
TPUPIBHEBE YIIPABJIIHHS J0CTYIIOM; OIIUTYBAaHHsI, Tlepe/iaya MapKepa i pesepByBaHHs /is 3anodiranis koisiid. Ha erani pesepByBanms gani
PE3epBYIOThCST IIEPE]T BIAPABKOIO, IO BKIOYAE B cebe [Ba YaCOBHX IHTEPBAJIIL: MEPIOJl pe3epBYBaHHst 3 (GiKCOBAHUM YacOM i 3MiHHUIT IHTEpBA
nepezaui ganux. Pesyisraru 3 Bukopucranisiv OPNET 10.5 nokasyioTs, 1o IpeicTaBieHa MOJIENb YIPABIIHHS MHOKUHHUM JOCTYTIOM Ha
OCHOBI KOMYTAIi MOJKe I0CSITaTH 3HAYEHHSI TIPOTTYCKHOT 31atHOCTi 98,3 %, 3aTpuMku niepeaadi ganux 6iu3bko 40,2 mc i 0,024 % Brpar nmakeris
TTi7T Yac rmepeavi JaHnX Mixk [kepesioM i ofiepskyBadeM. [lokaszano, o npezctaBiaennii MeTo1 e(heKTUBHO Tepeac indopMaiiiio He CTBOPIOIOYN
Oy/Ib-AKOi CKJIQJIHOCTI i 3aTPUMOK B MEPEIKi.

Kmouosi cioBa: 6e31potoBa Mepeska, 6e3/[pOTOBUI aCHHXPOHHUHN peskiM repeaui ganux (ATM), Bizeonai, iHCTPYMEHT MOJIETIOBAHHS
OPNET.
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PO3POBKA HOBOTO METOIY ®LIbTPAIIII TA TOKA3U CAMOIIOJIIBHOCTI EJIEKTPOMIOTPAM (c. 15—22)

I'. II. Yyiiko, O. B. [IBopuuxk, €. C. lapnanyk, €. O. baranos

OcHOBHY yBary HajiaHo anamisy cursaiis esiekrpomiorpam (EMI) 3 Bukopucranusm rpadikis Ilyankape (I'II). Beranosseno, mo
opmu rpadikis nos’s3ani 3 giarnosamu narientis. [l gocuipkenns dpakranpHoi poamiprocti Tl Bukopucrano Metos mizpaxyHky diryp
nokputtst. insrpartio TTI 3xiiicreno 3a gonomororo Beiipieris Xaapa. Beranosseno camononi6uicTs rpadikis [lyarkape st gocsipkennx
eJIeKTPOMIOrpaMm, TIPUIOMY 3aKOH MacinTabyBaHHs (CKeilJliHra) BUKOHYBaBCS Y HOCTaTHBO MIUPOKOMY JialiasoHi po3MipiB (iryp moKpuTTs.
Otixe, Bech rpadik Ilyankape craructuuno nogibHuil BracHum uyactunam. Dpaxranpri posmiprocti [Tl gociiKyBaHUX eJIEKTPOMIOH
rpam Hasexarh aianasony 1.361.48. Ile, a Takox 3HaueHHS MOKa3HUKIB ekcroHeHTH Xepcera rpadikis [Tyankape muist esekrpomiorpam, siki
MEePEBHUIIYIOTh KpuTuaHe 3Hadernst 0.5, BKa3yloTh Ha BiIHOCHY CTaGiIbHICTD MOCiI0BHOCTE.

Asropur™ MeToy (bissrpaltii, 3alpornoHoBaHKUi B 11l poboTi, Iiepeadavae Juiie aBa MPOCTUX eTaIIH:

1. IleperBopenns BuxiaHoi MaTpuii ganux ajst [T 3a gonomororo obepranisa STko6i.

2. JTenmmartist 060X CTOBIUMKIB OTPUMAHOI MaTpuUlli (Tak 3BaHe «JIiHUBE BEIBJIET-TIEPETBOPEHH», a00 MOABIHHMIT JayHCAMILITIHT).

AJITOPUTM ITPOCTO TIPOTPAMYETHCS 1 TOTPedy€e MEHIIe MAIIHHHOTO Yacy, Hix icHyiodi dinsrpu s TTI.

Dinsrposani rpadiku [lyankape maoTh psiji mepeBar moa0 HedigbrpoBaHux. BoHU He MIiCTATH 3aiBUX TOYOK, [O3BOJISIIOTH MPSIMY
BidyaJtizalliio KOpOTKOYaCcHOI Ta A0BroTpuBasol BapiabeabHocreii curnany. Okpim toro, dinsrposani [Tl 36epiraiors sk HhopMy CBOIX IPOTO-
THIIIB, TaK i iX (ppaKTasbHy PO3MIPHICTH Ta IECKPUNITOPH BapiabeabHOCTI. BUsIBIIEH] 03HAKH €IEKTPOMIOrpPaM 3/I0POBUX TAIIEHTIB 3 XapaKkTep-
HUMH HU3HKOYACTOTHUMH KOJMBAHHSIMHI CUTHAIY MOXKYTh OYTH BUKOPUCTAHI JIJIst IPUHHATTST KIIHIYHUX PillleHb.

Kiouosi cioBa: esnekrpomiorpamu, rpadik Ilyankape, sakon MacimtaGyBars (CKeinnr), hpakTaabHa po3MipHicTh, BapiabeabHiCTb,
BeiiBieTn Xaapa.
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PO3POBKA CETMEHTAIIII ITY XJIMH TOJIOBHOT'O MO3KY [IPU MATHITHO-PE3OHAHCHIIT TOMOTPA®Ii
(MPT) 3 BUKOPHCTAHHAM I'INBOKOI'O HABYAHHSA U-NET (c. 23—31)

Wasan M Jwaid, Zainab Shaker Matar Al-Husseini, Ahmad H. Sabry

[Tyx/IMHKE TOJOBHOTO MO3KY — II€ 3POCTaHHsI aHOMAJbHUX KJITHH ab0 YyTBOPEHHsI B IOJOBHOMY MO3KY. ByJio BusiB/ieHo Gesniu BB
IyXJIUH MO3KY, SKi HOTPeOYIOTh TOYHUX Ta PAHHIX METOAIB BUsBJEHHsS. B ganuii yac OLIbLIICTD METO/IB AIATHOCTUKU Ta BUSIBJICHHS
3aCHOBaHI Ha PIICHHI HEBPOJIOTIB i PEHTTEHOJIOTIB OIIHIOBATH 300paKEHHS TOJIOBHOTO MO3KY, 1[0 MOKE 3aiiMaTi 6arato Jacy i mpuBOAUTH
JI0 JIIOICHKUX MOMUJIOK. Y JIaHiil CTaTTi IPOTIOHYEThCsT Ha/liiiHa MO/Ie/Ib 3ropTKOBOI Heliportoi Mepeski (3HM) rambokoro napuanns U-Net,



gKa MOKe Kaacu(ikyBaTh HasgBHICTb a0 BIACYTHICTD MyXJUHU Ha OCHOBI MarHiTHo-pesoHancHoi Tomorpadii (MPT) rosoBHOro MO3Ky 3
NPUIHATHOI TOYHICTIO VISl 3aCTOCYBaHHS B MeAWIMHI. B xozi pociimkents Gyia moOynosana i HaBuena apxitekrypa 3HM 3D U-Net,
BKJIIOYAIOYN BiTHOCHHI KOIYBAHHS/IEKOYBAHHSI, /TSI BUKOHAHHS CETMEHTAINli MyXJIMHN TOJTOBHOTO MO3KY, OCKITBKH /7SI IIHOTO TIOTPiOHO
MeHIIIe HaBYATBHIX 300paskeHb i 3a6e3MmeuyeThest GiTbII TOUHA CerMeHTaIlisl. AJTOPUTM CKIATAETHCS 3 TPHOX YACTHH: MEPITa YaCTHHA, YACTHHA
MOHUMZKYBaJIbHOI JAUCKPETH3allii, YacTHHA BY3bKOTO MiCIls i onTuMasbHa yacTuHa. OTpuMaHi ceMaHTUUHI BifloOpaKeHHsI BCTABJISIOTHC Y
(pakiiito rexoaepa /it OTPUMAHHST IMOBIPHICHUX JliarpaM TTIOBHOI PO3/IisibHOI 3xatHOCTi. Po3pobiena apxitektypa U-Net Oyna 3actocoBaHa
110 HabOPY AAHUX CETMEHTAII Iy XJIMH roJoBHOro Mo3Ky pt MPT-ckanysamnui B MICCAI BraTS 2017. Pesysbratit 3 BHKOPHCTAHHSIM HabOPy
inerpyMmenTiB Ha octosi Matlab mokasyiors, 110 3anpononoBata apxitekrypa OyJia yeminmmo ominena i BunpoOysana st nabopis ganux MPT
CerMeHTallii Iy XJIMH TOJIOBHOTO MO3KY, BKJItouatoun 336 306paskeHb B IKOCTI HAaBYAIbHUX TaHuX i 125 306paxkens 1uist epesipku. /lana po6ora
TIPOJIEMOHCTPYBAJIA MOPIBHSJIBHY IPOAYKTUBHICTD 1 ycnimmHy 3/iiicHenHicTs peasizaiii apxitektypun 3HM U-Net B aBromaTnsoBasiit cucremi
CerMeHTallii myXJmH To1oBHOro Mo3Ky B MPT-3pisax 3 BinHoBieHHsM iHBepcii 3 ocrabmennsim pignnn (FLAIR). Pospobiena mogens 3HM
U-Net ycrinmHo BUKOHaIA 3aBIaH st CErMEHTAIlil MyXJIMHI TOJOBHOTO MO3KY JIJIst Kacuikallii BXiIHUX 300paskeHb MO3KY SIK MyXJIMHA 4U Hi
Ha ocHOBI Habopy gannx MPT.

Kaouosi cinoBa: marnitHo-pesonancHa tomorpadis (MPT), rinboke HaBuaHHs, 3ropTKoBa HeliponHa Mepexa (3HM), apxitexrypa 3D
U-Net, myXJIMHI TOTTOBHOTO MO3KY, CETMEHTAITii.
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PO3POBKA CUCTEM BE3IIEKH 3 BUKOPUCTAHHAM KIACUDIKATOPIB I'HM TA I & X-BEKTOPIB (c. 32—45)

Orken Mamyrbayev, Aizat Kydyrbekova, Keylan Alimhan, Dina Oralbekova, Bagashar Zhumazhanov, Bulbul Nuranbayeva

ITupoke BUKOPUCTAHHS GIOMETPIYHIX CHCTEM BUKJIMKAE T IBUINEHUIT iHTEpeC 3 60Ky KiOEpP3JIOUMHILB 10 OpraHisallii aTak uist IXHbOTO 3JI0MY.
TakuM 4MHOM, Po3po0Ka cucteM GiOMeTPUYHOI ifeHTH(hIKAIT MOBUHHA 3/i{iCHIOBATHICS 3 YPaXyBaHHsIM 3aXMCTY Bijl IIMX aTak. Po3poOka HOBUX
METOJIIB 1 AITOPUTMIB ileHTH(iKallil Ha OCHOBI TIPE/ICTABJICHHSI BUITQJKOBO 3reHePOBAHNX KIIOYOBUX O3HAK 3 GI0METPUYHOI (Ga3y KOPUCTYBAIIBKUX
CTaHAAPTIB J0TIOMOKe MiHIMI3yBaTH HEIOJIKY BUIIIEBKAa3aHUX METO/IB GioMeTpruHOi ieHTHdiKaIii KoprcTyBadiB. My peicTaBIseMo peaizariio
cuctemu Ge3MeKH Ha OCHOBI iIeHTUMIKALLT TOJIOCY B SIKOCTI KJIFOUa YIIPABJIIHHS JOCTYTIOM, i aJITOPUTM TIePEBIPKH, PO3POOJIEHNI 3 BUKOPUCTAHHSIM
(ynknionanpHux 6;10kiB MATLAB, siki MOJKYTB PO3THIZHABATH OCOGKMCTICTD JIOJMHM 3a HOro TosiocoM. Haiie 10CTi/KeH ST TOKa3aIo, 110 TOYHICTh
i€l cucremu izenTudikarnii KOpUCTYBauiB 32 iHANBIZAYAIBHIMU XapaKTePUCTUKAMK roJiocy ctanoButh 90 %. EkcriepuMeHTasbHO JJOBEIEHO, M0
tpazauttiiini MFCC 3 Bukopucramnisam knacudikaropis DNN Ta i it X-BeKTOPIB, MOXKYTb JOCSTATH XOPOIIMX PE3YJIBTATIB. Y CTATTi PO3TIISIAIOTHCS i
AQHAJTIBYIOTLCST Hait61IbII BiztoMi 3 JiiTepaTypH MiIX0AU 10 npobsiemu igenTudikartii KOPUCTYBaUiB 32 FOJIOCOM: METO/U AIMHAMIYHOTO IIPOrPaMyBaHHs,
BEKTOPHE KBAHTYBaHHSI, CyMillli TAYCCOBUX MPOIECIB, MPUXOBAHA MAPKOBCbKA MOJENb. P03po0ieHnii mporpaMHmii KOMILTEKC GioMeTpUdHOI
imenTHdIKaIli KOPUCTYBAYiB 32 TOJIOCOM 1 peaTi3oBaHMil B KOMILTEKCI MeTo (pOpMyBaHHS CTAHIAPTIB TOJIOCY KOPUCTYBAUYa J03BOJISIIOTh 3HU3UTH
KLJIBKICTh TIOMIJIOK TIPH ileHTHiKaIlii KoprcTyBadiB iH(OPMAI[iHHUX CHCTEM 3a TOJIOCOM B cepeliHboMy B 1,5 pasu. 3alpornoHoBaHa HAME CHCTEMA
GiJIbIIe TMAXOANTD IS PO3IT3HABAHHS roJIOCY 3 TOYKU 30pY TOUHOCTI, 6e3MeKH 1 CKIaHOCTI. 3acTocyBaHHs OTPHMAHUX Pe3yJIBTATiB JI03BOJIUTD
MIBUIINTHY 3aXHIIEHICTH TIpotiecy ifenTndikartii B indopmaliitHix cucremax Biji pisHIX aTak.

KiouoBi cioBa: cucrema Gesrexy, iieHTugiKailis rogocy, posmisHaBaHHsI ToJ0CY, TOJ0coBa 6iOMeTpisi, X-BEKTOP, i-BEKTOP.
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JOCJI/IZKEHHA IIOBY IOBU PETYJIAPHUX LDPC-KO/IB 3 BUITA/IKOBOIO CTPYKTYPOIO HA OCHOBI
AJITOPUTMIB ITPOTPECBHOT'O 3POCTAHH PEGEP 1 BUJTAJIEHHA KOPOTKUX IHUKJIIB (c. 46—53)

Viktor Durcek, Michal Kuba, Milan Dado

VY pmaniit crarri gocripkyerbest modynosa LDPC-koziB (3 MaJoio IJIBHICTIO TEePEBIpOK Ha MAapHICTh) 3 BUIAIKOBOIO CTPYKTYPOIO 3
BUKOPHCTAHHSIM aJITOPUTMY HporpecuBroro 3poctanns pebep (PEG) i aBOX 3ampornoHOBaHUX aJrOPUTMIB BUAAIEHHS KOPOTKHUX IUKJIB
(anropurm CB1 i CB2; CB osnauae Cycle Break (Pospus 1ukiis)).

Progressive Edge-Growth (ITporpecusHe 3poctants pebep) — Iie aIropuT™ KOMII 0TepHOTo npoektyBartss LDPC-Ko/IiB 3 BUTIAKOBOIO
CTPYKTYpOIo, SIKUH Tossirac y crBopenHi rpada Tamnepa (aBomosbHOTro Tpada, MO TPEeACTaBIsIE€ MATPHUINIO TEPEeBiPKH Ha TapHICTb
KOPHUTYIOUOTrO KOy KaHaIy) 3 SKOMOTa MEHINOIO KiJIbKICTIO KOPOTKHX IMKJIiB. KOpoTKi IUK/IM, 0COBINBO HAKOPOTIIN 3 HOBKUHOIO 4 pebpa,
B rpacdax Tannepa LDPC-komiB 3xaTHi mOTIipIIUTH TPOAYKTUBHICTD aJITOPUTMY JE€KOAYBAHHs, OCKUIBKM MiCJis MMEBHOTO YUCJA iTepartiil
NEeKOyBaHHs iHopMaIis, nepeana yepes Horo pebpa, nepecrae GyTH HE3ATEKHOIO.

OCHOBHIM BHECKOM CTATTi € YHIKAIBHUI /X 10 TPOIieCy BUIATEHHS KOPOTKIX IUKJIIB y Bursizai anroputmy CB2, siknit Bumamse peGpa
3 MATPHUIL TIEPEBIPKY Ha TAPHICTh KOAY (Ge3 3MeHIeH s MiHiMaabHOI Bifctani Xemminra Koy, JBa aqroputMu BUAAIEHHS [IMKIIB MOKYTh
6yTH BUKOPHCTaHI JIst oJtierns kopuryiodoi edekrusrocti PEG-reneposanux (a6o 6yab-sxux inmmx) LDPC-KoiB, IpeacTaBIsioThCs
nocATHYTI pesysbratu. Bei i anroputvu Oyiu Bukopuctani ais ctsopertsi PEG LDPC-kopny, sikuii KoHKypye 3 Haiibiibim Bizomum PEG-
renepoBainM LDPC-kozom 3 anasorivnnmm mapaMeTpamu, HalaHIM ofHuM i3 3acroBankis LDPC-xozuis.

Omnmcani MeTon reHeparlii 3raflaHiX KOPUTYIOUNX KOJIB, a TaKOX MOJIEJIOBAHHS, B SIKOMY ITOPIBHIOETHCS KOPHUTYIOYa e(heKTHBHICTD
BUXIZIHUX KOAiB, 3renepoBanux airopurmoM PEG, PEG-kouis, o6pobaennx aaroputmom CB1 a6o CB2, a Takox sosuimtboro PEG-koxuy,
0ny6ﬂiI<OBaHor0 oxHuM i3 3acHoBHUKIiB LDPC-KkomiB.

Kimouosi caoBa: LDPC, masa uiibaicts nepesipok Ha napuicts, PEG, nporpecusne 3poctanms peGep, KaHaibHe KOLyBaHHs, rpadu
Tannepa.
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METO/] BUSHAYEHHS KOOPJIUHAT MMOBITPIHUX OB’€KTIB PAJIIOJTOKAIIMTHUMU CTAHIIAMH 3
JTOIATKOBUM BUKOPUCTAHHAM IIPUMIMAYIB ADS-B (c. 54—64)

. B. Xynos, O. C. [Ibsxonos, H. I'. Kyuyk, B. I'. Mamora, K. B. ®ypmanos, I. M. Muiamenko, 10. B. Oabmescokuii, C. B. Creuis,
IO. C. Cosnomonenko, 1. 10. I030Ba

VI0CKOHAIEHO METO/I BU3HAYEHHS KOOPANHAT HOBITPSIHOro 06’€KTa 3 BUKOpHCTaH M ipuiiMauis ADS-B. Mero nependavae nactyy
MOCJIOBHICTD Aiil: BBEACHHSA BUXIAHUX JaHUX, BUMIPIOBaHHs KOOPAMHAT MOBITPAHOro 00'€KTa paaiosoKalliiHol0 CTaHIli€lo, nepesipka
HAABHOCTI JaHUX MPO NOBiTpsHUil 06'ekr Bix npuiimauis ADS-B. Tlpu BifCyTHOCTI TakuxX MAaHUX KOOPAUHATU MOBITPSHOTO 00’€KTa
BU3HAYAIOTHCS JIMIIE 32 TaHNMMI PaiooKamniiiHol craniii. OTOTOKHEHHST BIIMITKI Bifl TTOBITPSIHOTO 00’€KTa 3a JAHIMIE PaIiOIOKAITHOI
cranii ta npuiimayis ADS-B. Ha Binminy Bij BiZoMuX, yI0cKOHATEHU I METO/I BUBHAYEHHS KOOPAMHAT IIOBITPSHOTO 06’ €KTa PalioIOKaIli HHOO
CTAHIII€IO I0JIATKOBO BUKOPUCTOBYE iHdopMmartiio npuiiMauis ADS-B.

ITpoBesieHi eKCIIepUMEHTANbHI OCTiUKeHHst curHatis npuiimadis ADS-B. Beranosseno, 1o npu pobori npuiimaua ADS-B Ha nporssi
onniei mo6u orpumano Gimbme 6000 moBiOMIEHH O TOBITpsAHUM 06’¢KTam. BeraHoBjeHO, Mo iH(MOPMAIA PO MiCIE3HAXOIKEHHS
nosiTpsHoro o6’ekra y nosizominenusax ADS-B konyerses B popmari CPR. Hasezeno anropurm posumdpysatnis ADS-B mnosigomiens npu
roGanbHIN TPUB 311l MOBITPsAHOro 00’eKkTa 10 reorpadiynnx KoopauHar. HaBeaeHo aaropuTy BUSIBICHHS CUTHAIB GOPTOBUX TPAHCHOHIEPIB
ADS-B nositpsaux 06’exriB. [IpoBefieHO OCHIKEHHS HecTaHapTHuX noBizomiacab ADS-B Bing nositpsaux 00’ekriB. 3pobieHo mpu-
MyIIEHHS], [0 YaCTHHA HECTAHAAPTHUX KOPOoTKNX ADS-B 1oBizoMiienb 0OTpUMYETBCS Bijl TIOBITPSIHIX 06’eKTIB MaJIoi aBiaitii Ta BifiCbKOBUX
MOBITPSIHUX 00'€EKTIB.

[IpoBeieHO OIIHIOBAHHSA TOYHOCTI BU3HAYEHHS KOOPAMHAT MOBITPAHUX 00’€KTIB paiosOKaliiHO0 CTAHIIEI0 3 A0JaTKOBUM
BUKOpHUCTaHHAM npuiiMaua ADS-B. HaBe/ieHi 3aIe;KHOCTI cepeiHiX KBaAPaTHYHUX MOMUJIOK BU3HAYEHHS KOOPAUHAT MOBITPSHOTO 00’€KTa
B/ AJIHOCTI /10 TTOBITPsAHOTO 06'€KTA ISl PI3HUX BUNIAJKIB. BCTaHOBIEHO, 1110 TOYHICTD BUBHAYEHHST KOOPAMHAT IIOBITPSIHOTO 06'€KTa MOKE
Oyt migsuiena iz 36 % 10 67 % B 3a1€)KHOCTI Bijl JATBHOCTI 10 TIOBITPSHOTO 06’ €KTa.

KiouoBi caioBa: n1oBiTpsinuii 06'ext, MeTo1 BusHaverns, ADS-B, pagionokaitiiina cramitist, cepeiHbOKBaipaTHIHa IOMUJIKA, TPAHCIIOHIE.
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PO3POBKA YIOCKOHAJIEHOI'O METOZY PO3IIISBHABAHHA OB’€KTIB MOHITOPUHI'Y 3TOPTKOBOIO
HEIPOHHOIO MEPEJKEIO 3 BUKOPUCTAHHSAM JIUCKPETHOTO BEMBJIET-IIEPETBOPEHHS (c. 65—77)

B. I. Cmocap, M. M. Ilpouenko, A. A. Uepnyxa, C. A. I'opaocrans, C. B. Pynakos, C. M. IlleByenko, O. B. Yepuukos,
H. M. Koimnauenko, B. O. Timodees, P. B. Aptiox

OiHUM i3 3aB/1aHb, 1110 BUPILIYIOTh 6e3MiI0THI aBialliiHi KOMIUIEKCH, € BUABJICHHS Ta BUSHAYCHHS CTaHy 00’ €KTIB. 3 METOI0 aBTOMaTH3allii
JIAHOTO TIPOIIECY TTPOBEIEHO AHAJI3 METO/IB PO3Ii3HABaHHA 300pakeHb. [a OCHOBI POBEIEHOTO aHAI3Y PO3POOJIEHO YAOCKOHATEHUIT METO/
posmizHaBaHHsT 306pakeHb 06’ €KTIB MOHITOPHHTY 3TOPTKOBOIO HEHPOHHOIO MEPEKEI0 3 BUKOPUCTAHHSIM NCKPETHOTO BEITBIIET-TIEPETBOPEHHSI.
B ocHoBy MeTojty TIOKIa/ieHa 3a/1a4a 3abe3iedents aBroMaTrsailii o6poOKu 300pakeHb B Oe3MIoTHIX aBialiiinux Komiiekcax. Ha npukaai
00po6Ku 300paskeb (JTiTakiB, TAHKIB, BEPTONBOTIB) OTPUMAHUX OITUYHOIO CHCTEMOIO OE3IIIOTHOIO JTaIbHOTO altapaTy IepeBipeHo mpanes-
JIATHICTh YI0CKOHAJIEHOTO METO/lY. BUKOPHCTOBYEThCS IMCKPETHE BEIBJICT-TIEPETBOPEHHS 11 HAIIPAIOBAHHS 6a3u BeliBaeT-00pasis 06’€KTiB
i HaBYaHHs Ha IX OCHOBI WITYYHOI HeHpOHHOI Mepeski. 1le 03BOMNIIO THABUIMTH ONEPaTUBHICTD PO3II3HABAHHS 00 €KTIB MOHITOPUHTY Ta
aBTOMATU3yBaTH JaHuil mporec. EQeKTUBHICTD YyZI0CKOHAIEHOTO METOLY JOCATAETHCS IISXOM IONePeHbOTO PO3KJALy Ta alpoKCcHMaIil
1rpoBoro 306paskeHHst 06’€KTa MOHITOPUHTY JIUCKPETHIM BEIIBIIET-TIEPETBOPEHHIM. ETanaMu IaHOTO METO/LY € HalpallfoBaHHs 6a3u JaHuX
BeliBeT-06pasiB 300pakeHb | HAaBYAHHS 3TOPTKOBOI HEHPOHHOI Mepeski. EDeKTUBHICTD posiisHaBatHs 300paxkeHb 00 €KTIB MOHITOPUHTY
3aIPOIIOHOBAHIM METOJIOM MEPEBiPEHO Ha 3TOPTKOBIN HEHPOHHIN Mepeski, 1110 mpoiiiia HaByauHst 306pakenHsamMu 300 06’€KTiB MOHITOPHHTY.
[Tpu oMy yac Ha MPUITHATTS PIillIeHHs [T 3aIIPOTIOHOBAHOTO METOTY 3MeHITUBCs B cepeabomy ot 0.7 1o 0.84 c. y TOpiBHANHI 3 MITYIHOIO
neitponnoio Mepeskeio ResNet Ta ConvNets.

Metoa Moxe OyTH BUKOPUCTaHUIL: B cucteMax 0O6poOKH iHopMallii 6e3MmiJIOTHUX JTATbHUX alaparis, Mo 3AiHCHIOITh MOHITOPHHT
00’eKTiB; B pOOOTH30BAHUX KOMILJIEKCAX PIZHOTO MPU3HAYCHHS; CUCTEMAX BiIEO CIIOCTEPEKEHHsT BAsKINBUX 00’ €KTIB.

KiiouoBi ciioBa: reiiporta Mepeska, ANCKPEeTHe BEHBIET-epeTBOPEH s, 00’ €KTH MOHITOPUHTY, Oe3MiJIOTHUI aBialliiinmii KOMIIJIEKC.



