O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0824U002900
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 19-08-2024

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CepebpsikoB ApreM KoCTIHTUHOBUY

2. Artem K. Sieriebriakov

KBasmigikamis:

InenTudikarop ORCID ID: 0000-0003-3189-7968

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeniaIbHOCTI: 122

Ha3zBa HayKoBoi creniaJbHOCTI: KommiotepHi HayKu

lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI

OcBiTHBO-HayKOBa Mporpama 3i CreniaJbHOCTI: [HTeeKTyasbHi METO/M Ta 3aCO6M KOMITIOTEPHUX HAYK
JlaTa 3axHcCTy:

CnenianbHICTD 32 OCBITOIO: ABTOMAaTM3al1lisl Ta KOMIT'IOTEPHO-IHTETPOBaHi TEXHOJIOT]i

Micue po60oTH 34,00yBava: MikHaponHuMii HayKOBO-HABYAJIbHMI LEHTP iHPOPMALIHNIX TEXHOJIOTIN Ta
cucrteM HAH Ta MOH VYkpainu

Kopg 3a €IPIIOY: 24741741

Micuesﬂaxo,lI)KeHHﬂ: nmpocnekT Akanemika ['mymkoBa, 6yz. 40, Kuis, 03187, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBitiHHS: Minicrepctso ocsity i Hayku Ykpainu ta HauioHanbHa akaziemis Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeNiaai30BaHOi BY€HOI pagH): [ 26.171.01

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: MiXXHAPOAHMIT HAYKOBO-HABYAJIbHUIA LEHTP iHpOpMAaLifiHNX
TexHosorii Ta cucreM HAH ta MOH Vkpainu

Kopg 3a €IPIIOY: 24741741

Micqesﬂaxon)KeHHﬂ: npocrekT Akagemika ['nymkoBa, 6ya. 40, Kuis, 03187, YkpaiHa

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: Minicrepctso ocsity i Hayku Ykpainu ta HaujoHanbHa akaziemiss Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: MiXXHAPOAHMIT HAYKOBO-HABYAJIbHUIA LIEHTP iH(pOpMAaLifiHIX
TexHoJ10rii Ta cucreM HAH Ta MOH Ykpainu

Kopg 3a €IPIIOY: 24741741

Micuesnaxo,szeHHﬂ: npocnekT Akanemika ['nymkosa, 6yn. 40, Kuis, 03187, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MinicrepcTBo ocBiTH i Hayku Ykpainu ta HanjionanbHa akaemis Hayk Ykpainu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHUX py6puK: 47.47, 47.49.41, 47.53, 20.57

Tema guceprauii:
1. Metonu inenTudikauii TumniB 06’eKTiB 3a ayio Ta pafioIoKaLiiHUMU CUTHATIaMU
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Pedepar:

1. Y nuceprauiiiziil pob0Ti HaZAHO Pe3yJIbTaTH JOCIIiIPKEHHS ayiio Ta pafiosloKalifHUX CUTHAJIB Bifl pi3HUX
00’eKTiB, BU3HAYEHO iX 3aKOHOMIPHOCTi Ta CtOCO6U 06p06JIeHHs. Po3pobaeHo metoau inenTudikauii TumiB 06’eKTiB
3a ay[io Ta paiosioKaliiHMMU CUTHAJIaMU 338 PaXyHOK CTBOPEHHS 0a3 JaHUX eTaJIOHHUX [1apaMeTpiB Ta IOPiBHSIHHS
iX 3 MapameTpamu BXiJJHUX CUTHaJIiB. BU3Ha4yeHO KpUTepii OLiHIOBaHHS, 32 SKMMU CJIiJ IPOBOLUTH L€ ITIOPiBHSIHHS.
Ha ix 0CHOBI 3aIIpOIIOHOBAaHO BUKOPUCTAaHHS PO3PO6IEHMX iH(POPMaLIIHUAX TEXHOJIOTiN. OOIPYHTOBAHO
IOL/IbHICTh 3aCTOCYBaHHS MeTOiB ineHTudikanii 06'exTiB 3a aymiocurHanamu AJisi BU3HAY€HHS THUIIIB IKepesl y
Pasi akyCTUYHOTO MOHITOPHUHTIY JIiTalIbHUX 00'e€KTiB TNy BIJIA y HaBKOJIMIIHBOMY IOBITPSIHOMY CE€pelOBUIl],
aygpioknacu@ikauii mpKepes, ayiokogyBaHHi a00 3ByKOBOI 1ialrHOCTUKM TEXHIYHOTO O0JIaIHAHHS; B
paziosiokaLifiHUX CUTHAJaX /1 BU3HAYEHHs TUIIIB MOPChKIX KOPabIiB Ta 3abe3rnedyeHHs 6e311eYHOr0 MOPChKOTO Ta

piukoBoro cygHorascTBa. OO'€KT AOCIIIPKEHHS: [IPOLeCU PO3Ili3HaBaHHS THUIIIB JKepeJl ayAiOCUrHaiB Ta TUILIB



MOPCBHKUX Ha/IBOTHUX KOPabJIiB 3a BiIOUTUMU PaflioNOKAitHUMU cUrHanmamMu. [IpenMeT ocCiisKeHHs: MeToau
BUSIBJICHHS Ta imeHTUdiKaljii TUIiB 06'€KTiB B CUTHAJIaX 3 BUCOKOYACTOTHUMU 3aBaziaMH, iH(popMalliiiHi TexHOIorii,
03HaKM Ta Kpurepii kiacudikauii 06'eKTiB 3a 6araTOKOMIIOHEHTHUMMU ayli0CUIHATIaMU Ta 32 BilOUTUMU
paziosoKalilHUMU CUTHasIaMU. MeTa - 3abe3edeHHs €(PeKTUBHOIO pPO3I1i3HAaBaHHS 00'eKTiB 3a ayio Ta
PaziioNoKaLifHMMU CUTHAJIAMU 3 Pi3HMMU BUIAMU 3aBa] LIJIIXOM PO3PO0JIEHHS Ta BUKOPUCTAHHS METOZIB
ineHTHikauii TMNIB NOBITPsIHUX 00'€KTIB 32 ay[lioOCUrHaJIaMU Ta TUILIB MOPCHKUX KOpabJliB 3a BilOUTUMU
paziosioKalilHUMU CUTHaJIaMU. Y IIepHIOMY PO37ijli HAaBEJIEHO OIJIsT, Ta Pe3y/bTaTy aHaJli3y HassBHUX METO/IB
inenTudikanii 06’eKTiB 3a CKJIaJHUMHU CUTHAJIaMU Pi3HOI Pi3uHOI NPUPOAU, OTPUMAHUMU PiI3HUMU 3aCOOAMU.
Po3rssHyTO MeTOnu aHami3y Ta po3fiseHHs IpKepes ayniocurHaitis. [IpoBeeHo oriisy Ta aHasli3 Hailbibi
BXXMBaHUX METOJiB 0OpO6JIeHHS ay/io Ta pafiosoKaLifHUX CUTHAIB 17151 PO3B'sI3aHHS 3aBJJaHb PO3Ili3HaBaHHS,
kiacudikauii ayAiompKepes Ta MOPCbKUX KOopabJiiB. HaBeZieHO XapaKTepUCTUKU 6araTOKOMIIOHEHTHUX CUTHAJIIB Ta
criocobu ixHpOTo 06po6IeHHS. YV IpyroMy po3[isi HaBegeHo MeTo inenTudikauii gkepesa aygiocurHany 3a
CHUTHATyPOIO XapaKTEePHUX IIiKiB BUPKEHUX 4aCTOT. HaaHO XapaKTepUCTUKY BUKOPUCTAHHS 4aCTOTHO-4aCOBOTO
PO3[isIeHHs KOMIIOHEHTiB. [TokazaHo criocoby Ta ajirOpUTMHU IJ1s1 peasisalii Takoro oopo6yieHHs ayAioCUTHAaJIiB.
OxapaKTepu30BaHO MPOLEC OTPUMAaHHS YaCTOTHOI CUTHATYpH Axepesa. HaBeeHo KpuTepiil BUBHAYEHHS
[IO/1iGHOCTI BXiJHOTO CUTHAJY 10 CUTHATypU. Y TPEThOMY PO3iji HalaHO TiCTOrpaMHO-HOPMOBAHUI METO
ineHTHdikauii THIIy MOpPCHKOTO KOpabsis 3a BiIOUTUMU pafliosoKaliiiHuMy curHanamu. O6IpyHTOBAHO IPUHLMIIN
PaziosoKaLifHOTrO pO3Mi3HABAaHHS TUMIB 00'€KTiB. 3alIPOIIOBAHO AJTOPUTM PO3Mi3HABAHHA Ta CIOCi6 GOPMYyBaHHS
0a31 JaHUX €TAJIOHHUX [TapaMeTPiB Pi3HUX TUIIB 00'€KTiB MOPCbKUX KOpabJiB. Po3po6eHo KpuTepiil ineHTudikauii
Ha OCHOBI O3HAaK IIOPiBHSIHHS BXiJHOTO CUTHAJIy 3 €TaJIOHHUMU I1apaMeTpaMy. YeTBepTUIl PO31ij IPUCBSIYEHO
[IPaKTUYHOMY 3aCTOCYBaHHIO PO3pO0JIEHUX METOIB ifeHTudikallii 06’eKTiB B iHpOpPMaLiiHUX TEXHOJIOTISX,
0XapaKTepPU30BAHO CIIOCIO 3aCTOCYBaHHS BU3HAUYEHUX KPUTEPIiB ifeHTH(iKaljii TumiB 06'exTiB. PO3KpuTO Ccriocoou
BUSIBJIEHHS JpKepeJla ayliocurHatiB 6e3MisoTHYX JiiTanbHUX anaparis (BrJIA) min yac 31niiCHEeHHS aKyCTUYHOTO
MOHITOPUHTY, HaBeIEHO XapaKTePUCTUKY 3BYKOBHUX IIYMiB Ta 3aBaj, criocobu QinbTpauii Ta aHanisy Takux
ayJioCUrHajliB, METOIH ineHTu(ikawii TuMiB 06'eKTiB. HaBe)eHO OLiHKU SIKOCTi Ta pe3yJIbTaTH TECTYBaHb

inenTudikauii pisHUX TUIIB MOPCHKUX KOPAOJIB.

2. In the thesis, the studying of audio and radar signals was carried out, their regularities and methods of
processing were determined. Methods of identifying types of objects by audio and radar signals have been
developed by creating databases of reference parameters and comparing them with the parameters of the input
signals. The evaluation criteria, according to which this comparison should be carried out, have been determined.
Based on criteria, the use of developed information technologies is proposed. The expediency of using object
identification methods in audio signals to determine the types of sources during acoustic monitoring of UAV-type
flying objects in the surrounding air environment, audio classification of sources, audio coding or sound
diagnostics of technical equipment is substantiated; in radar signals to determine the types of naval ships and
ensure safe sea and river navigation. Object of research: processes of recognition of types of sources of audio
signals and naval surface ships types by reflected radar signals. Subject of research: methods for detection and
identification of object types in signals with high-frequency noise, information technologies, features and criteria
for classification of objects by multicomponent audio signals and by reflected radar signals for determining audio
sources type and naval ships type. The purpose of research is providing effective objects recognition by audio and
radar signals with noise by developing and using methods for identification of aerial object type by audio signals
and sea ship type by reflected radar signals. In the first chapter an overview and results of analysis of existing
methods of object identification in complex signals of different physical nature are given, obtained by various
means. Methods of analysis and separation of audio signal sources are considered. An overview and analysis of the
most used methods of processing audio and radar signals for solving the problems of recognition, classification of
audio sources and sea ships was carried out. Characteristics of multicomponent signals and methods of their
processing are presented. The second section describes the method of identifying the source of an audio signal by
the signature of characteristic peaks of salient frequencies. The characteristics of the use of time-frequency
separation of components are given. Methods and algorithms for implementing such audio signal processing are



shown. The process of obtaining the frequency signature of the source is characterized. The criterion for
determining the similarity of the input signal to the signature is given. In the third section, a histogram-normalized
method of identifying the type of sea ship based on reflected radar signals is provided. The principles of radar
recognition of object types are substantiated. A recognition algorithm and a method of forming a database of
reference parameters of various types of naval ship objects are proposed. An identification criterion was developed
based on the characteristics of the comparison of the input signal with the reference parameters. The fourth
chapter is devoted to the practical application of the developed methods of object identification in information
technologies, the method of applying the specified criteria for the identification of object types is characterized.
The methods of detecting the source of audio signals of unmanned aerial vehicles (UAVs) during sound aerial
monitoring are disclosed, the characteristics of sound noises and distrubances, methods of filtering and analysis of
such audio signals, methods of identifying types of objects are given. Quality assessments and results of
identification testing of various types of naval ships are given.
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