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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAUYHOI 0COOH: HaujonanbHuii aBiauiitHuil yHiBepcuTeT
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 50.43

Tema gucepranii:
1. Komm'toTepu3oBaHa CUCTeMa KOHTPOJIIO TPYOOIIPOBOIiB 3 TOMOrpadiuHMM OIpallOBaHHIM aKyCTUYHUX CUTHAJIB.

2. Computerized pipeline control system with tomographic processing acoustic signals.

Pedepar:

1. O6’eKT moCiIKEeHHS: IPOLEC BUSIBJIEHHS Ta BUMIPIOBAaHHS KOOPJMHAT CBUIIIB Y TPYOOIPOBOJAX METOJaMU
TOMOTpa@iyHOro OMpalOBaHHS aKyCTUYHUX CUTHaJIiBMeTa po6oTH: po3pobKa METOIB i aJIrOPUTMIB JIOKaizanii
CBUILIB y TPyOOIIPOBOJAX allapaTHO-IIPOrpaMHUMU 3aCO6aMU Ha OCHOBI MIBUAKOrO IEPETBOPEHHS PagoHa.Metoau
IIOCJIiIKEHHS: iHTerpajibHa reoMeTpisl Ta KOMITI0TepHa ToMorpadist, Teopii Mepesx Ta u@poBOro ONnpaIfoBaHHS
CUTHAJIiB, TEOPii iIMOBIPHOCTI i MAaTEMATUYHOI CTAaTUCTUKU, MOZEJIIOBAHHY Ta po3paxyHKku Ha EOM.TeopeTunyHi Ta
[IpaKTU4Hi pe3ysnbTaTyl i HoBM3HA: 1. OTpuMaHi y JucepraliiiHiil po6oTi pe3yJbTaTh TEOPETUYHOTO XapaKTePy
IOBeJleHi 10 QYHKLIOHAJIBHUX CXEM, aJITOPUTMIB, METOJIMK PO3PAXYHKY TOILO; 2. Ha 0CHOBI po3po6sieHnx
TEOPETUYHUX MOJIesiel Ta MeTOiB PO3p06JieHi arapaTHO-TIpOrpaMHi MPUCTPOI OIpallloBaHHS CUTHAJIB Ha 6asi
crienjanizoBaHuX iHTErpajgbHUX CXeM 11 peanisauii anroputmy LITP 3 inTeprionnieo Ha KBa3UpEryJIgpHUX CiTKaX,
11O [1aJ10 MOSKJIMBICTh 3HU3UTH OOYMCIIIOBAJIbHY CKJIATIHICTh aJITOPUTMIB i, BiANOBigHO, MiABULIIUTY WIBUAKICT

PO3paxyHKiB ([lo mecTy pasiB); 3. BuBeneHni Bupa3u Ta nobynoBaHi rpadiky 151 OLiHIOBaHHS 00YMCIIIOBAIbHO]



CKJIAIHOCTI iHTepHOALiHUX (popMyJs HbIOTOHA 3 PO31iN€eHMMH KiHLEBUMU PisHULSAMU. Li BUpa3ui 3py4HO
BUKOPUCTOBYBATH 1P aHaJIi3i XapaKT€PUCTUK TOMOTpaivHNX CUCTEM, 10 BUKOPUCTOBYIOTHCS J14 NOOYA0BU
CHCTEM MOHITOPUHTY TPy6onpoBoiB. HoBusHa: 1. BiockoHaseHa MOfiesIb CUCTEMU YIIPABJIiHHS TPYOOIIPOBOLOM Ha
6a3i Mepexi 3 KepOBaHOIO JIOTIYHOIO TOIIOJIOTIEI0 Ta IPIOPUTU3ALIIEI0 KIIOUOBUX MTOKA3HMKIB €(DEKTUBHOCTI MEPEXI 3
BUKOPUCTAHHSAM Pi3HUX (i3NYHMX KaHAJIB OOMiHY JaHMMHU, IO O3BOJIUIIO 3a6€311eUyBaTH 3arajabHy KOOPJMHALLi0
JIOKaJIbHUX allapaTHO-TIPOrpaMHUX MificucTeM; 2. Briepiie po3po6sieHo MeTo I [OIYKY Ta JIOKasli3allii CBUILIB y
TPYOONPOBO/Ii LIJIIXOM BUSIBJIEHHS Ta BUMIPIOBaHHS KOOPAMHAT IKepesl aKyCTUYHOTO IIYMOBOTO CUTHAJTY 32
HEMOBHUMMU Ta 3aIIYMJIEHMMU JAHUMU, 3aBASIKM YOMY 3HIKYETbCS UyTIUBICTb IPUCTPOIB BUSIBJIEHHS CBUILIB [0
BIJIMBY XMOHMX CUTHAJIIB, 10 BUHMKAIOTh; 3. Briepiue po3pobseHo TomorpadiuHi MeToau KoMGiHOBaHOTO
MaJIOpaKypCHOIO CKaHyBaHHS Ta aJIFOPUTMU BUSBJIEHHS MOMKOIKEHb TPYOONPOBOIiB, Qi3UYHUI JOCTYI O SIKUX
obMesxeHuil. Lli MeToay MaloTh 33[10BiJIbHY TOYHICTh BU3HAYEHHSI IIPU LOCTATHIN NpocToTi peanizauii.llpegmer i
CTYIiHb BIPOBaJpKEeHHs: TeopeTnyHi i IpaKkTU4Hi pe3yabTaTu aucepralii Bnposamkeni B II1 "[linpo3s’s30K", mo
HigTBEPIKEHO BillIOBIIHNMY aKTaMU BIIPOBAJIKEHHS, a TAKOX Yy HaBYaJIbHOMY Inpoueci HarjionanpHoro
aBialliflHOro yHiBEpCUTETY P BUKJIAAaHHI qucumIiuliiy "Komm'totepHi mepexi".EQeKTuBHICTb BIIPOBAIKEHHSI:
PexomeHpallii 3 BU60py NapaMeTpiB Ta CTPYKTYpU NPUCTPOIB CyMICHOTO OIpall0BaHHS CUTHAJIIB Y IPOMUCIIOBUX
KOMITIOTEPHUX MEPEXKAX BUKOPUCTOBYIOTBCS Y JOCIiZHUIBKO-KOHCTPYKTOPChKUX PO3POOKAX KOMYTaLliiHUX BY3JIiB
TpeThoro piBHsg Mogesi OSI. 3aBIsku LbOMY NiABUILYETHCS €(PEKTUBHICTD (30epiraeTbCsl HEOOXiTHA TOYHICTD
06YHnCIIeHb NIPY 3HWKEHH] 004MCIII0BAZIbHOTO HABAHTAXKEHHSI [0 5...6 pasiB y NOPIBHSHHI 3 iCHYI0UNMU
3paskamu).Cpepa BuKopucTaHHs: 1. TpybonpoBinHMi1 TPAaHCIIOPT (TPAHCIIOPTHI CUCTEMHU ra3y, HapTu Ta ix
NOXiAHMX, PiIKUX XiMiYHUX pe4oBUH). 2. Micbke KOMyHaJIbHe rOCIOIapCTBO (BOMLO-, TEIJIONIOCTAYaHHS,
KaHasizauis). 3. [IpoMUCIIOBiCTb (pO3rayly>KeHi TpyOOIIPOBOJHI CUCTEMU TPAHCIIOPTYBAaHHS PiIKUX PEYOBUH).
3B'130K 3 HAYKOBUMU TeMaMu: Pe3ysbTaTi JUcepTaliliHUX JOCIiIPKeHb BUKOHYBAJIUCh B pAMKax HayKOBO-
mociinHoi po6oTtu N2 18 /10.02.05 "MeTonu Ta 3aco6U MPOEKTYyBaHHS IPOrPaMHUX CUCTEM 3 BpaxyBaHHSIM BUMOT
SIKOCTI", 1110 TPOBOUTHCS Ha Kadenpi KoMI'toTepHUX iHpopMaliiHuX TexHoJorii HanioHanbHOTO aBialjiiiHoro
YHiBEpCUTETY.

2. Object of research: the process of detection and measurement coordinates of fistulas in pipelines by methods of
tomographic processing of acoustic signals. Objective: development of methods and algorithms for localization of
fistulas in pipelines by hardware-software method based on of fast Radon transform (FRT). Research Methods:
Integral Geometry and Computed Tomography, Network Theory and Digital Signal Theory, Mathematical Statistics
and Probability Theory, Computer Modeling and Calculations. Theoretical and practical results and novelty: 1. The
results of theoretical character obtained in the dissertation are implemented in electronic devices, algorithms and
software, calculation methods, etc. 2. Based on the developed theoretical models and methods, hardware-software
devices for signal processing based on application-specific integrated circuits for the implementation of the FRT
algorithm with interpolation on quasiregular grids were developed. It made possible to reduce the computational
complexity of the algorithms and, accordingly, to increase the calculation velocity. 3. There were derived
expressions and builded graphs for estimating the computational complexity of Newton's interpolation formulas
with separated finite differences. These expressions are convenient for use while analyzing the characteristics of
tomographic systems used for constructing pipeline monitoring systems. Novelty: 1. An improved model of a
network-based pipeline management system grounded on network with a controlled logical topology,
prioritization of key performance indicators, and various physical data communication channels, which allowed for
overall coordination of local hardware-software subsystems. 2. A method for searching and localizing fistulas in
pipeline by detection and measurement the coordinates of acoustic noise sources based on incomplete and noisy
data has been developed first; it reduces the sensibility of fistula detection devices to the effects of arising
artefacts. 3. Tomographic methods of combined narrow-view scanning and algorithms for detecting fistulas in
pipeline with limited physical access have been developed first. These methods have satisfactory accuracy of
measurement with sufficient ease of implementation. Subject matter and degree of implementation: The
theoretical and practical results of the dissertation are implemented in the State Enterprise "Diprovyazok", which
is confirmed by the relevant acts of implementation, as well as in the educational process of the National Aviation



University in teaching the discipline "Computer Networks". Implementation Effectiveness: Recommendations for
the selection of parameters and structure of compatible signal processing devices in industrial computer networks
are used in the research and development developments of the third-level OSI model switches. This improves
efficiency (obtaining the required accuracy of calculations while reducing the computational load to 5... 6 times
compared to existing samples). Scope of application: 1. Pipeline transportation (transport systems of gas, oil and
their derivatives, liquid chemicals). 2. Urban public utilities (water, heat, sewerage). 3. Industry (branched pipeline
systems for the transportation of liquid substances). Concerning with scientific topics: The results of the
dissertation research were performed within the framework of scientific research work N2 18 /10.02.05 "Method
and means of projecting software with regard to quality requirements", which is conducted at the Chair of
Computer Information Technologies of National Aviation University.
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