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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BYE€HOI pagH): [ 26.187.02
IToBHe HaﬁMCHyBaHHH Iopn,qnqﬂoi ocoou: [HCTUTYT enekTpoaguHaMiku HanioHanbHOI akagemii Hayk
YKpainu

Kopg 3a €IPIIOY: 05417236
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dopma BaacHOCTI:
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI 0COOH: HaujonanbHuii aBiauiitHuil yHiBepcuTeT
Kopg, 3a €IPIIOY: 01132330

MicuesnaxomerHﬂ: 03058,Ykpaina,m.Kuis,I[Ipocn.Kocmonasra Komaposga,1

dopma By1acHoCTI:
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX PYOpPHK: 50.43.19

Tema gucepranii:
1. KoMn'roTrepr3oBaHa CUCTEMA TOCIIIIPKEHHS UUKIIIYHUX CUTHAJIIB aKyCTUYHOTO KOHTPOJIIO.

2. Computerized cyclic signal analysis system for acoustic testing.

Pedepar:

1. O6'eKT BOCHiIPKEHHS: IPOLEeC aHali3y LUKIiYHMX KOMIIOHEHT CUTHAJIIB aKyCTUYHOTO KOHTPOJII0. MeTa poboTu:
nifgBUILEHHS €(PEKTUBHOCTI METOIIB Ta 3aCO0IB aHai3y XapaKTEPUCTUK HECTAlliOHAPHUX LMKIIYHUX CUTHAJIIB
aKyCTUYHOT'O KOHTPOJIIO. METOAM NOCII)KEHHS: METOLM aKyCTUYHOIO KOHTPOJIIO, METOAM TEOPii BUMIPIOBaHb Ta
iHpOopMaliiTHO-BUMIiPIOBAIbHUX TEXHOJOTIHN, METOAY TeOPii IMOBIPHOCTI Ta BUMAAKOBUX MPOILIECiB, MATEeMATUYHO]
CTaTUCTUKU, METOAM MaTEMATUYHOTO i KOMII'IOTEPHOT'O MOJEJII0BAHHS, 1IM(POBOT0 OIPaLOBAaHHS CUTHAJIIB,
METOAM aJIrOpPUTMi3allii Ta mporpamyBaHHs. TeopeTuyYHi Ta MPaKTU4HI pe3ybTaTy i HOBU3HA: yIIeplie
3aIpONIOHOBAHO BUKOPUCTAHHS Mipy a3y CUTHamiB 2? 111 OL[iHIOBAaHHS IOTOYHUX 3HAY€Hb MePioy IMKITIYHUX
CUTHAJIiB IIJIIXOM KOB3HOTO CKaHYyBaHH4 iX (a30BUX XapaKTEPUCTUK Ta PO3POOIEHO METO], BUBHAUEHHS JIOKQJIbHUX
3MiH Nlepiofy CUTHaJIiB 3 JOBiJIbHMM BUOOPOM IOYATKy BUMIPIOBAHHS; yIIeplle 3alIPOIIOHOBAHO METO/L aJallITUBHOTO
HaJIalITyBaHHS allepTypU KOB3HOTO BiKHA 117151 MeZiaHHO]I (PinbTpallii KpyroBUX CTAaTUCTUK HA OCHOBI CTaTUCTUYHOTO

aHali3y iX IOTOYHUX 3HA4Y€Hb /1JIs1 BMEHIUIEHHS AUCIepCii CTAaTUCTUK 3 OJHOYACHUM 36€PEeKeHHSIM iX MiKOBUX



3HA4Y€Hb; YI,OCKOHAJIEHO (Pa30BUIl METOJ, BUJIiJIEHHS] CUTHAJIIB aKyCTUYHOTO KOHTPOJIIO, B SIKOMY 3aIIPOIIOHOBAHO
BUKOPMCTAHHS NIONEPEAHBOTO ONPALI0BAHHS JOCIiIP)KyBaHOTO CUTHAJIy HA OCHOBI €MIIiPUYHOI MOJIOBOI
I€KOMIIO3ULIii Ta afanTUBHY MeZiaHHy QinbTpallilo KPyroBoi CTaTUCTUKY [1J1s MiBUILEHHS 1OCTOBIPHOCTI
BUJIiJIEHHS CUTHAJIIB Ta TOYHOCTi BUBHAYEHHS IX 4aCOBOTO MOJIOXKEHHSI; PO3p06JIeHa METO VKA BUiJIEHHS
LMKJIYHMX CUTHAJIiB HA OCHOBI 3aITPOIIOHOBAHOrO NIPYHIUITY CeJIeKIii BTaCHUX MOZOBUX (PYHKIIiN 32 OOMEXKEHOI
arpiopHoi iHdopmalii Ipo MoJieJib CUTHAJIB IJISIXOM IIOTIEPeHbOTO OIPAalOBaHHS CyMillli CUTHAJIIB aKyCTUYHOTO
KOHTPOJIIO i rayCCOBOro LIyMy; po3po6sieHa MeTOAMKa MiBUIEeHHS IPeLU3iiiHOCTi BU3HAYE€HHSI JIOKAJIbHUX 3MiH
nepiozy B 4aci 3 10BiIbHUM BUOOPOM MOYATKy BUMIPIOBAHHS; pO3p00J€Ha METOMKA BU3HAYE€HHS OL[iHOK
LIMKJIIYHOCTI 32 06MeKeHOCTI anpiopHoi iHdopmalii Ipo Mozesb CUrHaJIB Ha OCHOBI yJIOCKOHAaJIEHOTro (Ha3oBoro
METO/ly BUJIiIJIEHHS CUTHAJIIB aKyCTUYHOTO KOHTPOJIIO; PO3PO6JIEHO KOMIT'IOTEPU30BAaHy CUCTEMY JIOCIIiIKEHHS
LMKJIIYHUX CUTHAJIIB aKYCTUYHOTO KOHTPOJIIO Ta €KCIIEPUMEHTAJIbHO JOCIIIKEHO ii po60Ty Ha IPUKJIaZi aHai3y
3a7a4 BibpomeTpii; cuctema Moxe 6yTY BUKOPUCTAHA B IIPOLLECi CTBOPEHHSI Ta BUIIPOOYBAHHS HOBOTO METOJJMYHOTO
3a6e31e4YeHHs] aKyCTUYHOTO KOHTPOJIIO. [IpeiMeT i cTymiHb BIIPOBA)KEHHS: BUKOPUCTOBYIOThCS Ha Jlep;KaBHOMY
nignpuemctsi MiHicTepcTBa 060poHM YKpainu "JlylbKuil peMOHTHUH 3aBog, "MoTOp" Ta y HaBYaJabHOMY NPOLEC]
kadenpu iHpopmaliliHO-BUMIpIOBaNILHUX cUCcTeM HaljioHasnpHOro aBiallitHoro yHiBepcuteTy. EQexkTuBHiCTb
BITPOBA/I’KEHHS: OTPUMAHO 3HAYHUH T€XHIKO-€KOHOMIYHUU e(deKT, 1[0 MOJISITA€ B MigBULIEHH] TOKA3HUKIB
eeKTUBHOCTI METOZiB Ta 3aC00iB ONpAalI0OBaHHS UUKJIIYHUX CUTHAJIIB aKyCTUYHOTrO KOHTpoJo. Cdepa
BUKOPUCTAHHS: CUCTEMU aKyCTUYHOT'O KOHTPOJIIO CTaHy BUPOOIB B Pi3HUX rajy3six IPOMUCIJIOBOCTI. (IUB.
IIPOJOBKEHHSI).

2. The object of research: the process of cyclic signal analysis in acoustic testing. The purpose of research:
efficiency improvement of nonstationary cyclic signal analysis methods and devices in acoustic testing. Methods of
research: methods of acoustic testing, measurement theory and information-measurement technologies, methods
of probability theory and random processes, mathematical statistics, mathematical and computer modeling, digital
signal processing methods, algorithmization and programming. Theoretical and practical results: application of 2?
phase measure for instantaneous period values of cyclic signals estimation by the sliding window processing of
their phase characteristics is suggested and method for measuring local changes of period is developed; method
for adaptive adjustment of sliding window size in median filtration of statistical characteristics is developed to
decrease statistics deviation and save it's informative peak values; phase method of acoustic signal segregation is
improved by application of signal prior processing by empirical mode decomposition and adaptive median
filtration of output circular statistics to increase reliability of signal segregation and accuracy of its time position
measurement; methodic of cyclic signal segregation in conditions of limited prior information is developed based
on rule of intrinsic mode function selection in empirical mode decomposition; methodic of accuracy increment in
measurement of local period changes in cyclic signals is developed; computerized cyclic signal analysis system for
acoustic testing is developed and tested on vibration inspection tasks; system could be used for development and
testing of new acoustic inspection methods. A subject degree of implantation: are used in the State Enterprise of
the Ministry of Defense of Ukraine "Lutsk Repair Plant "Motor", and at the department of information-measuring
systems of the National Aviation University. Effectiveness of implantation: significant technical and economic
results are received which is to improve efficiency of methods and devices of cyclic signal analysis in acoustic
testing. Sphere of use: acoustic testing systems of products in different industries.
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