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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka Ta gocifKeHHs aIropuTMiB 06pO6KY IIPOCTOPOBO-4acoBoi iHpopMaliii Bi pyxoMux 06’eKTiB

Haspa po6oTH (aHrJ1)

Development and research of algorithms for processing space-time information from moving objects

Pedepar (yxp)

OG’eKT mOCIiIKEHHS] — METOIU 06pPOOKM IMPOCTOPOBO-4acoBoi iHdopmalii Bif pyxomux 06'€KTiB, 30KpemMa MeTonu IeTeKuii Ta
OLIiHKM IIapaMeTpiB TpaekTopii pyxy o6'exTiB, nepenadvi iHdopmalii no papniosiHii 3Bs13Ky. MeTa po6oTu — po3pobka Teopii Ta
OCHOB TEXHIUHOI peasizauii cucrem, sKi 34aTHi 06pPOOGSTH MPOCTOPOBO-4aCOBY iH(opMalilo i BUpillyBaTH 3ajavi AeTekuii Ta
OLiHKM NapaMeTpiB TpaeKTopii pyxy 00'€KTiB. MeToAM OOCHiIKEHHS — MaTeMaTUYHe Ta KOMITIOTepHE MOMEIOBaHHS. 3arajbHuil
3BiT 32 3 POKU POOOTH BUKJIAJAUiB y 2-ili IOJIOBAHI pOGOYOT0 OHS MiCTUTh TEOPETUYHUI aHali3 Ta €CKi3U CTPYKTypY aJTOPUTMIB i
cuCTeM sl BUPIIEHHs Pi3HUX 3ajad NPOCTOPOBO-4acoBOi 0Opo6Ku iHdopmalii Bif, pyXOMHUX OO6’€KTiB, 30KpeMa JIiTaJbHUX
anaparis. [IpoBeleHO MaTeMaTUYHE MOJIEJIIOBAHHSI Ta 3alIPOIIOHOBAHO (PYHKIIOHAIbHY CXEMY MOJISIPU3aLiiiHO-IIIyMOBOTO pajapa.
JocnimkeHo BUKOPUCTAHHS MAlIMHHOTO HAaBYaHHS Y 3aJjayax JUCTAHLiMHOTO 30HAYBAaHHS (IJIs1 OLIHKMA TOYHOCTI CyMIilll€HHS
300pakeHb), 4 TAKOX IJIs1 IeTeKLlii 00'eKTIB 3a iX 3ByKOBUMU CUTHasIaMU. [IpoaHasi3oBaHO CIEKTpajibHE MPEICTAaBIEHHS 3ByKOBUX
CUTHAJIB Bif JiTasibHUX amapariB. TakoX 3poOJeHuil NOKJIAOHUI OIJISLT OCHOBHMX IIOJIOKEHb, IOJO PafioJiHill 3B'SI3Ky, 10
MOXYTb BHUKOPHCTOBYBAaTHCS JIiTaJIbHUMM araparamu. 3a [OINOMOro0 iMiTalliiHOro MOJE/IOBAaHHS [OCIIKEHi ABI Mopesi
papioninin BPSK Ta QPSK. Takox HaBe#eHO [OCIIIKEHHS II0 IIPOEKTYBAHHIO HAAIIMPOKOCMYTOBUX pajapis, Hyxe
MEepCIEeKTUBHOrO 3aco0y IJis [IeTeKuil JiTanbHUxX anapartiB. [I[poBefeHO aHasi3 aaropyUTMIB OLHIOBaHHS IIapaMeTpiB CUTHAJY B
crucTeMax YacTOTHOI JajibHOMeETpii, opieHToBaHMX Ha LUQPOBI MeTomu O6pOOKM iH(opmalii, 30KpemMa aJIropuTMiB OLHKU

4aCToOTHU HpHﬁHHTOFO CUTHaJy.
Pedepar (aHr1)

The object of the study is the methods of processing spatio-temporal information from moving objects, in particular the
methods of detection and estimation of the parameters of the object trajectory, and information transmission by radio
communication line. The purpose of the work is to develop the theory and foundations of the technical implementation of
systems capable of processing spatio-temporal information and solving the problems of detection and estimation of the
parameters of the object trajectory. Research methods are mathematical modeling and computer simulation. The general report
for 3 years of teachers' work in the 2nd half of the working day contains a theoretical analysis and sketches of the structure of
algorithms and systems for solving various problems of spatio-temporal information processing from moving objects, in
particular aircrafts. Mathematical modeling was carried out and the functional scheme of the polarization-noise radar was
proposed. The use of machine learning in remote sensing tasks (to assess the accuracy of image registration) and to detect
objects by their sound signals has been studied. The spectral representation of sound signals from aircraft is analyzed. A detailed
review of the main concepts regarding radio communication lines that can be used by aircraft is also made. Two models of BPSK
and QPSK radio lines were investigated using simulation modeling. Research on the design of ultra-broadband radars, a very
promising tool for the detection of aircraft, is also given. The analysis of algorithms for estimating signal parameters in
frequency ranging systems, focused on digital methods of information processing, in particular algorithms for estimating the
frequency of the received signal, was carried out.

Ingexc YIK: 621.396.96; 621.396.933:527.8, 519.711.3

Kozu tremarnunux pyopux HTI: 47.49, 28.17.19
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HasBa npoaykuii (anrir): Algorithms for processing space-time information from moving objects
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Tanyse 3acTocyBaHHs: PafiioTexXHiuHi cucTemu

Onuc npoaykuii (ykp): [IpoBeieHO JOCTiIKEHHS Ta iMiTalliiHe MOJeII0BaHHS NOJISIpU3allifiHO-yMOBOTO pajapa. 3a
pesyabTaTamMu Migoopy HEOOXiAHOI eleMeHTHOI 6a31u po3p06sIeHO (PYHKIIOHANBHY CXEMY MOJISIPUMETPUYHOTO IIYMOBOTO Pasiapy,
CTBOPEHHS Ta JOCJiIPKEHHS KOTPOTO 3allJIAaHOBAHO HA HACTYIIHOMY €Talli HayKOBUX AOCiIKeHb. PO3p061€HO arOPUTMU OLiHKU
TOYHOCTI pericTpauii 306pa’keHb 3a JOIOMOr00 MAIIMHHOTO HaBYaHHS. [IpoaHanizoBaHO CNIEKTpasbHE NPENCTABIEHHS 3BYKOBUX
CUTHAJIIB Bifj JIiTaZIbHUX alapariB, a TAKOX XapaKTEPUCTUKMU JIiHIN pajiiokepyBaHHs. [IpOBEIEHO YnCesbHE MOJIE/IIOBAHHA Ta
MOPIBHANLHUI aHai3 pafioliHii 3 pisHUMHU TUIIAMU MoAyALii. [IpoBeeHO TEOPETUYHUI aHaJli3 aITOPUTMIB ONITUMAJIbHOI

O6pO6KI/I CTOXaCTUYHUX HAOMINPOKOCMYTOBUX CUTHAaJIiB.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIUIIOBO HOBOI NIPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOLIO) s

3a6e3eyeHHs1 €eKCIIOPTHOTO MOTEHIiaNy Ta 3aMillleHHIO iIMIIOPTY
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