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Pedepar:

1. O6'eKTOM HOCIIIKEHHS € TIPoliec 0OPOOKU 300pakeHb IJISIM JIa3epHUX MTy4KiB. MeTo10 poOOTH € MifBUIIEHHS
e(eKTUBHOCTI i MBUAKOCTI 06POOJIEHHS 300pakeHb IIJISIM JIa3€PHUX ITyUKiB 32 PaXyHOK CTBOPEHHS METO/IiB Ta
[IpOrpamMHO-anapaTHUX 3aco0biB Cleliani3oBaHUX KOMIT'IOTEPHUX cucTeM Ha 6a3i [1JIIC. MeToau mociifKeHHs
MiCTSTh MeTogu UdPOBOI 0OPOOKY CUTHATIIB; METOIM MAaTEMAaTUYHOTO aHaJli3y Ta MAaTEMaTUYHOTO MOJIEJIIOBaHHS ;
Teopist KOMIT'IOTEPHUX CUCTEM Ta MEPeK /IJ1s1 CTBOPEHHSI arapaTHUX 3aco6iB Ha 6a3i [1JIIC; MeTonu CTBOpEHHS
arnapaTHO-IPOrPaMHUX CUCTEM; METOIU IPOrPaMyBaHHS Ha MOBaxX BUCOKOTO PiBHSI Ta MOBU OIUCY allapaTypy;
MEeTO/IY BUMIPIOBAHHS Ta METPOJIOTii. 3aIpONIOHOBAHUI METOJ, Ilepepi3iB 306paskeHb IJISIM JIa3€PHUX ITyUKiB,

0COOJIMBICTB SIKOTO I10JISIra€ y BUKOPUCTAHHS KoedillieHTy popmMU, 10O3BOJISIE TIOPIBHIOBATH Ha NPUHAJIEXKHICTD 10



IIEBHOTO KJIACy i BUBHAYATHU IX KOOPJMHATY y PeaJlbHOMY 4aci; BIIEpIIe 3alIPOIIOHOBAHO METOH, 00POOKY 300pakKeHb
IIJI5IM JIa3€PHUX ITy4YKiB, 0COOJIMBICTD SIKOTO I0JISIrae y KOMOiHYBaHHI METOAY IepepisiB i MeTony NpsiMOTro
napasieslbHO-iepapXiYHOTO IepeTBOPEHHS, 1110 JO3BOJISIE 3MiCHUTH Kilacudikallito 3060paskeHb Ta MOJIIIIUTH
IIPOrHO3YBAaHHS KOOPJMHAT iX eHepPreTUYHUX LIeHTPIB 3 MiJBUILEeHOI0 Ha 5-10% TOYHICTIO; Briepie OO PyHTOBAHO
BUOip XapaKTepUCTUK OllepaTopa PeKypeHTHOr0 IEPETBOPEHHS BEKTOpa JAHUX [JIs [apajiesibHO-iepapxidyHoi
Mepexi i 3aponoHOBaHO oro 6asucHi cTpykTypu 3a SIMD i MISD apxiTeKTypoto, 1110 AajI0 3MOr'y 3MEHLIUTU
€HEProCIOKUBaHHS NIPYU 00YMCIIEHHI Y IOPIBHSIHHI 3 peasizallielo Ha 3BU4aliHOMY KOMIT'IOTepi; OAA/IbLIIOr0
PO3BUTKY HaOyB METOZ, [TPSIMOTO MapajeslbHO-iepapXiuHOro NEPETBOPEHHS, SIKUH BilIPi3HSAETHCS Bif] BilOMOTO
[IOKPAILEHOIO apXiTeKTypoIo [106yI0BY KOMII'IOTEPHOI CUCTEMHU 32 PaXyHOK CyMillleHHSI OIlepaTopiB 3CYBY i
TPAHCIIOHYBaHH4, 11O J1a€ 3MOT'y CKOPOTUTH KiJIbKiCTbh 3BEDHEHb JI0 IaM'STi y 2 pa3u Ta POPMYBaTH BEKTOP
napa’sesbHO-iepapXiYHOro NepeTBOPEHHS 33 OJMH TaKT. [IpaKTUYHI pe3yJbTaTy MOJISTaloTh y M0 PO3POOJIEH]
METO/IiB Ta 3aCO0iB, 0 3a6€3M1eYyI0Th MOXKJIMBICTb OTPMMATH allapaTHO-IIPOrpaMHi 3ac06y MBUIKOI Kiacudikaii
300pa’keHb Ta ix MapasesibHy peasizallilo, 10 J03BOJISIE IPOBOAUTH 00pO06JIeHHS 300paXkeHb Y peaslbHOMY 4aci Ha
6asi [1J1IC; i okpim Toro orpumai 6a30Bi 610K CTBOPEHHS NapajesbHO-iepapxiyHux Mepesx Ha 6asi ITJIIC nnsg
06po06KH i knacugikauii 306paxkeHs, 0 JO3BOJISIIOTh CTBOPIOBATH NapajlesbHO-iepapXiuHi MepexXi HeoOXiIHOro
macumTaby Ta mBuakoii. CTymiHb BIIPOBAPKEHHS - pe3yJIbTaTH, OTPUMaHi B AucepTaLiiiHill po6OTi BIpOBaIKeHO: ¥
LlenTpasbHiN cTaHLii 3B'13Ky YKP3asli3HULI Y paMKax HayKOBO-A0CIigHOI poboTH "Po3pobka anropurmis poboTu
aBTOMATM30BAHOI CUCTEMU MiATPUMKU €KCITyaTalii TpaHCIOPTHOI Mepexki 3B'a3Ky"; 3AT "KHA cucrems!”, npu
MoJepHizanii cuctemMu nepezadi ingpopmariii; B HaByagpHUN Ipouec Jep>kaBHOro €KOHOMIKO-TEXHOJIOTIYHOTO

yHiBepcuTeTy TpaHcnopty. Cdepa (ranysb) BUKOPUCTAHHS - 3B'sI30K, HaBiranist, 06pooka 300paskeHb.

2. The object of research is the process of image processing of spots of laser beams. The aim is to improve the
efficiency and speed of image processing of spots of laser beams through the creation methods and software for
hardware specialized computer systems based on FPGA. Research methods include digital signal processing
techniques; methods of mathematical analysis and mathematical modeling; theory of computer systems and
networks; methods for creating hardware and software systems; techniques of high-level programming languages
and hardware description languages; methods of measurement and metrology. The proposed method of section of
image spots of laser beams, a feature of which is the use of the shape factor, which allows to compare them for
belong to a class and determine their coordinates in real time; for the first time proposed method of image
processing spots of laser beams, a feature of which is the combination of the method of sections and the method
of direct parallel-hierarchical transformation that allows classify images and improving forecasting of their
coordinate of energy centers with high accuracy by 5-10%; for the first time proposed choice of characteristics of
the operator of recurrent convertion of data vector for the parallel-hierarchical networks and offer it basic
structure for SIMD and MISD architecture, thus reducing power consumption in the calculation compared to the
implementation on a PC; further development received method of direct parallel-hierarchical transformation,
which differs from the known construction because use the improved architecture of a computer system which
combining operators shift and transposition that reduces the number of memory accesses in 2 times and form a
vector of parallel-hierarchical transformation for one clock cycle. The practical results consist in developing
methods and tools that provide an opportunity to get hardware and software of fast image classification and their
parallel implementation that allows image processing in real time based on FPGA; and moreover the resulting are
basic blocks for creation parallel-hierarchical networks based on FPGA for processing and classification of images,
that allowing to create parallel-hierarchical networks necessary scale and speed. The degree of implementation -
the results obtained in the thesis were implemented: in central communication Station Ukrzaliznytsi within the
research work "Development of algorithms of the automated system to support maintenance of transport
communications network"; JSC "KIA Systems", during the modernization of the system of information
transmission; in the learning process of the State Economic and Technological University of Transport. The scope
(area) of using - communication, navigation, image processing.
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