O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0518U002539
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 02-11-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. leByyk borpan MuxainoBuy

2. Shevchuk Bohdan Mykhailovych
KBasigikamnis: k. nepx.ynp., 25.00.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 19-10-2018

CreniaJbHICTh 32 OCBITOIO: PajioTexHika

Micue po6oTH 3400yBayva: Incrutyt kibepHetrku imeni B.M. Tnymkosa HAH Vkpainu

Kopg, 3a €IPIIOY: 05417176

Micqesnaxo,szeHHa: npocnekT Akagemika ['nmymkoBa, 40, m. Kuis, Kuis, 03187, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJi30BaHOI BYEHOI pasu): [l 26.194.02
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: IHCTUTYT KibepHETHKY imMeHi B.M. Tnymkosa HAH Vkpainu
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 47.05.11

Tema gucepranii:
1. E(I)CKTI/IBHi METOIN i AJITOPUTMHU O6pO6JI€HHH, KOJIYBAaHHS Ta II€EPE€HABAHHA JaHNX B CEHCOPHUX MEPE>KAX

2. Effective methods and algorithms for processing, encoding and transmitting data in sensory networks

Pedepar:

1. llleBuyk B.M. DddexTrBHbBIE METOBI U AITOPUTMBI 0OPabOTKY, KOAUPOBAHMS U ITepefaun JaHHBIX B CEHCOPHBIX
ceTax. — Ha npaBax pykonucu. [lucceprauys Ha COMCKaHME YYEHOH CTEIIEHU JOKTOPA TEXHUYECKUX HayK I10
cnenuanbHocty 01.05.02 - MaTeMaTYeCKOe MOZIEIMPOBAHUE U BBIYUCIUTEIbHbIE METO L. — VIHCTUTYT
KubepHeTuku nMenu B.M. ['nymkosa HAH Vkpaunsl, Kues, 2018. Jluccepraiys NOCBsILEHa OBbIIIEHUIO

3¢ HeKTUBHOCTY BbIYMCIIEHUI! B YCIIOBUSX MHOTUX OTPaHUYEHU [IpY pelleHu! 33134 JJIUTeIbHOTO
IVUCTaHIIMOHHOTO MOHUTOPHHIAa OOBEKTOB OECIIPOBOIHBIMU CEHCOPHBIMU CETSMU. PazpaboTaH KOM-TIJIeKC

3P PEKTUBHBIX 10 OBICTPONIENCTBUIO U TOYHOCTH METOMIOB U aJITOPUTMOB 00-PabOTKU, KOJUPOBAHUS U NTepeIadn
IIAHHBIX B CEHCOPHBIX CETSIX C IPMMEHEHUEM MUHMMAJIbHOTO KOJIMUECTBA BbIUUCIIUTEIIbHBIX Ollepaluii
a60HEHTCKUMU IIPOIeCCOo-aMu Mpu obecrieueHry HaiéxXHOU U 3alUIleHHON ITepejauu TOCTOBEPHbIX MOHUTO-
PVHIOBBIX JAHHBIX B PaJMOKaHAJAX C IIyMaMH. [y noBeleHus 3(pPeKTUBHOCTH (PYHKIMOHUPOBAHUS
IEeVCTBYIOIMX U IIEPCIIEKTUBHBIX UHPOPMAMOHHO-3(GPeK-THBHBIX CEHCOPHBIX CETEl NPEeJIOKEHO pelieHne

KOMIIJIEKCA BBIYMCIUTEIIbHBIX 337124, CBSI3aHHBIX C 06pabOTKON MOHUTOPUHTOBBIX CUTHAJIOB U U300pasKEHU, KOO -



poBaHueM, muppoBaHUEM U IlIEpefadeil MaCCUBOB IBOMYHBIX JAHHBIX HETIOCPE]-CTBEHHO B MECTaX 3apO’KIeHUs
CETEeBbIX ITOTOKOB 6€3 IIPUMEHEHUST SHEPro3aTPaTHIX KOJEKOB U BUIEOKOeKOB. KiTI04oBi cioBa: onrumisaris

004KCJIEHb, CEHCOPHI MepeXXi, MEeTOIY Ta ajlr0-PUTMH, 00POOJIEHHS], KOAYBaHHS Ta [I€peJaBaHHS JaHUX.

2. B. Shevchuk Effective methods and algorithms for processing, encoding and transmitting data in sensory
networks. — On the rights of the manuscript. Dissertation for the degree of Doctor of Technical Sciences in
specialty 01.05.02 - mathematical modeling and computational methods. - Glushkov’s Insti-tute of Cybernetics of
National Academy of Sciences of Ukraine, Kyiv, 2018. The dissertation is devoted to increase of calculations
efficiency in the condi-tions of many limitations in the decision of tasks of long time monitoring of objects,
subjects, processes and events using wireless sensory networks. In the dissertation the effective on the speed and
accuracy complex methods and algorithms of processing, encoding and data transmission in sensory networks
with the implementation of the minimum number of computational operations by subscriber processors is
developed, providing reliable and secure transmission of reliable monitoring data in radio chan-nels with noises.
To improve the efficiency of functioning of existing and perspective information-effective sensor networks, it is
proposed a solution of computational tasks set related to the introduction and processing of monitoring signals
and images, encoding, encryption and transfer of binary data arrays directly in the places of origin of network
streams without the involvement of power consuming codecs and video codecs. Taking into account the
minimization of calculations in the dissertation it was developed high-speed adaptive algorithms of the analog
signals and video data frames compression with allowable information losses, operational data compression
without lossless and their protection against substitution and access to monitoring data of unauthorized users of
sensory networks, it is carried out the express analysis algorithms of monitoring signal samples and states
evaluation of monitoring objects on the basis of the significant signal samples parameters analysis. It is fulfilled the
mathematical modeling of realization by sensors networks of multiple access to the radio channel with a high
probability of non-conflict transmission of information packets. It was developed the formation and transmission
by the subscriber systems of sensor networks the compact, encrypted and noise-stable information packets with
increased information capacity with the implementation of the minimum number of computational operations.
The development algorithms optimized on the speed and accuracy for processing, coding and data transmission in
the sensor networks was carried out taking into account the interference level in the input circuits of the input
data devices of monitoring data, the noise level in the radio channel and the requirements for the exact restriction
of signals and video signals envelopes. The implementation of interconnected algorithms by the subscriber
processor optimized for the speed of the computing operations execution and accuracy of data coding allows
subscribers of sensory networks significantly increase informational speed of data transmission compared to the
maximum channel speed, minimize the number of packages of reliable monitoring information that are
transmitted and relayed. The developed algorithm complex to processing, coding and transmission of monitoring
signals and video data forms the computer technology basis for constructing information and energy efficient
subscriber systems of sensor networks using micro power microcontrollers and processors. Key words:
optimization of calculations, sensory networks, methods and algo-rithms, data processing, encoding and

transmitting.
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