O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0416U001662
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 31-03-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. I'piito Tykano Okcana ®dpaHcuckiBHa

2. Griyo Tukalo Oksana Fransyskivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HaykoBOi ceniaIbHOCTI: 05.13.06

Ha3Ba HayKoBOIi creniaJIbHOCTI: IndopmauiiiHi TexHoOTii

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axHCTy: 04-03-2016

CreniaJbHICTh 32 OCBITOIO: 8.05010201

Micue pOﬁOTPl 3,qo6yBaqa: BiHHMIIbKMY HAL[iOHAJIBHUY TEXHIYHUN YHIBEPCUTET
Kopg 3a €IPIIOY: 02070693

Micue3Haxoa>KeHHS: 21021 m. Binaums, ByJI. XMeJIbHUIIbKE moce, 95
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CIeliajai30BaHOI BYEHOI pazu): [l 05.052.01
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJ1. XMeJIbHUIIbKE 1moce, 95, M. BinHuIs, BiHHULbKYIA p-H., BiHHuLbKa 061, 21021,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

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

BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL OCOOM: BiHHUIILKMII HAIIOHA/ILHUI TEXHIYHUI YHIBEPCUTET
Kopg 3a €IIPIIOY: 02070693

MicuesnaxomerHﬂ: 21021 m. Binaun, ByJs. XMeJbHULbKE 1I0Ce, 95

dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 49.43.37

Tema gucepranii:
1. IndpopmauiiiHa TEXHOJIOTIS MOIYKY 3a7jaHUX parMeHTIB B apxiBi ayaio3anucis i3 3actocyBaHHsaM kd-gepes

2. Information technology for the search of the given fragments in the archive of audio recordings using kd-trees

Pedepar:

1. O6'eKT HOCHiIKEHHS - IPoLeCU 00pOOJIEHHS Ta IIOIIYKY ay[i03aMUCiB B €JIEKTPOHHUX apXiBaX; METOIO
IOCIIIPKEHHS € MiABUILIEHHS IOBHOTU Ta PEJIEBAHTHOCTI PE3YyJIbTATIB i IIBUIKOCTI [TOUIYKY ayAio3amyciB B apXiBi 3a
PaxyHOK po3po6JieHHs HOBOI iHpopMaliiiHOi TeXHOJIOTI{; BUKOpHCTaHi MeTonu U@POBOi 06POOKYU CUTHAJIIB,
KJIACTEPHOTO aHaJli3y, MaTeMaTUYHOI CTATUCTUKY, TEOPIi aJIrOPUTMIB, TEOPIii JOCHiIKEHHS ONepaLlii,
KOMIT'IOTEPHOT'O MOJEJIIOBAaHHS; TEOPETUYHI PE3yJIbTAaTH: BIIEplIe 3a[IPOIIOHOBAHO MOZEb KOPIyCY ay1i03aluCiB,
sKa MicTUTb MacuB (aiii, 6a3y napaMeTpiB Ta METAAHUX i fuHaMmiuHe kd-gepeBo, 0 L03BOJINIIO 3MEHIIUTH
TpUBaJICTh aypiodparMmeHTa Ta peanisyBaTi iHPOpMaLiliHy TEXHOJIOT{0 MOIIYKY ay1i03aInCiB 3 Pi3HOI0 TPUBAJICTIO
3BYYaHHSI; BIIeplIe 3a[IPOIIOHOBAHO METOJ, KOMOIHOBAHOTO IIOIIYKY ayAi03aluCy 3a 3aJJaHUM ayliopparMeHTOM,
KU 6a3y€eThCs HA BUKOHAHHI HaOJIM)KEHOTO NOIYKY Yy 6a3i mapameTpiB 3MEHLIEHOi PO3MiPHOCTI i3 3aCTOCYBaHHSAM
kd-pmepeBa KizbKox HaOIMKYMX ay1i03aNKCiB HA IEPLUIOMY €Talli IIOUIYKY, CEPe, IKUX Ha IPYrOMy eTari

BiZOyBaeThCs BUOIP pesieBaHTHOTO ayi03aIucy, 0 JO3BOJIMIIO JOCSAITY 3MEHIIEHHS Yacy I0IIyKY ITOPiBHSHO 3



TOYHMM IOIIYKOM Ha OCHOBI kd-7iepeBa; yI0CKOHaTIeHO METOZ, MOLIYKY Ha OCHOBi kd-nmepesa, sikuii, Ha BiMiHY Bif
iCHy10YHX, BUKOPUCTOBYE OLIiHKY MipH 6JIM3bKOCTI 32 3Ba’KEHOIO KiJIbKICTIO IIOTPAIJISIHb B CIIMCOK HaNOJIMKINX
LIEHTPOIIiB, 1O IO3BOJISE MiJBULINTY IIOBHOTY Ta PEJIEBAHTHICTb PE3YyJIbTATIB MOIIYKY; OTPUMAaB ITOLAJIbIIOrO
PO3BUTKY METO[] KjlacTepu3allii k-cepenHix, SIKU Bipi3HSETHCS Bifl iCHYIOUMX YIOCKOHAJIIEHOO TPOLEAYPOIO
BiOOpYy BEKTOpa Ha MO3ULIiI0 BCTAaBKM HOBOTO LIEHTPOIAA MIJIIXOM IIOCIIiZOBHOIO 3a1yCKy MeToxy k-cepenHix, 1mo
I03BOJISIE OTPUMATH PO3B'sI30K, HAOJIMXEHU [0 I7106aIbHOr0 MiHIMyMy IOXMOKU Kiiactepusallii. [IpakTuyHi
Pe3yJbTaTU - po3po06IeHO iH(pOpMaLifiHy TEXHOJIOTIIO IIOLIYKY 33JJaHMX ayioparMeHTiB B apXiBi ay/1i03anucis, sika
MICTUTB: aJITOPUTM Ta NIpOrpamy 15 peasisaliii MeTOAY KjlacTepusalii Ha OCHOBI MTOCJiJOBHOTO 3aMyCKy k-
CepeHiX 3 yOCKOHaJIIEHUM BUOOPOM BEKTOPA Ha [O3MULIiI0 BCTABKMA HOBOTO LIEHTPOi[a, aJITOPUTM Ta IIPOrpamy
IIOIIYKY 3a/1aHOr0 ayJiodparMeHTa Ha OCHOBi MaTEMAaTUYHOTO OYiKyBaHHS IIOXMOKY KjlacTepusallii, aITOPUTM Ta
IIporpamy IBUAKOTO MOMYKY Ha OCHOBI kd-mepeB. CTymniHb BIPOBaIKEHHS - Pe3yJIbTaTy AOCTiIKeHb BIIPOBAIKEH]
i BUKOPUCTOBYIOTbCSl Y HAyKOBO-BUPOOHNYi OpraHi3auii "[HCTUTYT eJIeKTPOHIKM Ta 3B'sI3Ky YKPaiHCBKOI akajemii
HayK" Ta B HaBYQJIbHOMY Ipolieci y BiHHUIIbKOMY HalliOHaJIbLHOMY T€XHIYHOMY yHiBepcuTeTi Ha Kadenpi
ob6uncoBanbHOi TexHiKKA. CPepa (ranysb) 3aCTOCYBaHHS - CIeliali30BaHi CUCTEMU aBTOMATUYHOTO IIOIIYKY
MyJIbTUMELINHOI iHpopMarii.

2. Object of study - the processing and retrieval of audio recordings in electronic archives; purpose of study is to
improve the recall and precision of the results and the search speed in the archive of audio recordings through the
development of the new information technology; used techniques of digital signal processing, cluster analysis,
mathematical statistics, theory of algorithms, theory of operation research, computer modeling; theoretical
results: the model of audio corpus, containing an array of audio files, parameters, metadata and dynamic kd-tree,
is first proposed, which allowes to reduce the duration of the audio fragment and implement the information
technology of audio recording search with various duration; the method combined search of audio recording by a
given audio fragment is first proposed, based on the executing of approximate kd-tree search for a few recordings
among the parameters of the reduced dimensionality at the first stage of search, in order on the second one is to
make the final selection of the relevant audio recording, that allowes to reduce the search time compared with an
exact kd-tree search; the kd-tree search method is received the further development, which, unlike the existing
ones, uses the estimation of the measure proximity based on the weighted number of hits into the list of the
nearest centroids, thus enhancing the recall and precision of search results; the clustering method of k-means is
received the further development, which differs from the existing ones by the improved selection procedure of the
vector as a position of the new centroid by a sequential run of k-means, which provides a solution, close to the
global minimum of the clustering error. Practical results - the information technology for search of given audio
fragments in the archive of audio recording is developed that contains an algorithm and a program for the
implementation of the clustering method based on the sequential run of k-means with an improved choice of the
vector as a position of the new centroid; the algorithm and program for search of a given audio fragment based on
the mean clustering error; algorithm and program of quick search based on kd-trees. Degree of implementation -
the results of research are implemented and used in the research and production organization "Institute of
Electronics and Communication of Ukrainian Academy of Sciences" and in the educational process in Vinnytsia
National Technical University at the Department of Computer Facilities. Scope (industry) of application -
specialized systems for automatic search of multimedia information.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. TkaueHko OznekcaHgp MUKoJaiioBuY

2. Tkachenko Alexandr Nikolayevich

KBasmigikamis: k.1.1., 05.13.05
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. [ToBOpO3HIOK AHaTOIil IBaHOBUY

2. [loBopo3HIOK AHaTosiil [BaHOBUY

KBasigikamis: n.r.1., 05.13.06
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Kazumup Bosogumup BikTopoBud

2. Kasumup Bonogumup BikropoBuy

KBasidikanis: g.1.1., 05.13.06
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

KBeTnuit Poman HaymoBuy

KBetnuit Poman HaymoBuy

IOpuenko T.A.



