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Pedepar:

1. MeTo10 poboTH € mifBuIlleHHs e(PeKTUBHOCTI BUSIBJIEHHS TPAEKTOPIl i CYyIIpOBOIKEHHS Maslopo3MipHoro BITJIA
(MBITJIA) FMCW pagmapoM npu manux BifHomeHHsx curnai mym (BCII), misxom po3podKyu METOiB TPAEKTOPHOI
06pO06KY, 110 BUKOPXCTOBYIOTh BUPIilllajbHi CTATUCTUKY Bi]MITOK i HE BUMAaraoTh 3HaUHUX O0YMCIIIOBAJIbHUX
BUTpaT. PO3BUTOK TexHOOriH 106ynoBr MBILJIA, iX JOCTYIHICTB i MacOBe BUKOPUCTAHHSI, IIPU3BEJIU [0 [10SIBU
HOBOTO KJIaCy 3arpo3, o BUMarae po3po0Ku BiJIIOBiJHMX CUCTEM 3aXUCTy. CydaCHUM 3aCOO0M BUSIBJIEHHS
PYXOMUX LiijIel Ha Manux Biacransx € FMCW pagap, sikuii 3abe3snedye: BUICOKOTOYHE BUMIPIOBaHHS AAlbHOCTI, a
TaKOX pajiia/lbHOI MIBUIKOCTI, Kpallly 6€311eKy Yepe3 BiICyTHICTb iMITYJIbCHOTO BUIIPOMIHIOBaHHS 3 BEJIUKOIO

IIOTY>KHICTIO; HU3bKE eHeprocroxuBaHHs. OcobnsicTio MBITJIA 5K 06'eKTiB pafiosIoKaLiliHOTO CIIOCTEPEXXEHHS €



€KCTPEMaJIbHO HMU3bKi 3HaY€HHS e(EeKTUBHOI IOBEPXHI PO3CiI0BaHHS, 10 IPU3BOIUTD 10 3MEHIIEHHS JaJIbHOCTI
110r0 BUSIBJIEHHS i TIOSIBY 3HAYHOI KifIbKOCTi X16HUX BigmiToK. Kpim Toro, MBITJIA MOXYTb pyXaTUCh 3 Pi3HUMU
BUJIAMU MaHEBDY, SIKi anipiopi HeBifgoMi. Lle 06yMoBIII0€ HEOOXiAHICTh BOOCKOHAJIEHHS iCHYIOUOTO aJIFOPUTMIYHOTO
3abe3ne4eHHs 1151 BUPILIEeHHS 3a1a4i 0OpOOKU TPaeKTOPHOI iH(opMauii. Y TpaguLilHAX aJIrOPUTMAax BUSBJIEHHS
TPaeKTopii i CypoBOIKEHHS 1iNIell BUKOPUCTOBYETHCS TiJIbKA KOOPAUHATHA iHpopmalis. s ninBuieHHs
eeKTUBHOCTI BUPIllIEHHS TaKUX 337a4 B SIKOCTi [0AATKOBOI iHdopMallii 3a1IpoIoHOBaHO [1-3] BUKOPUCTOBYBATU
BUpilllaJIbHi CTAaTUCTUKY BiIMIiTOK 3 BUXOZY ONTHMAaJILHOTO IIpUIiMaya NepBUHHOI 06po6Ky curHamiiB. OJHaK Bifomi
METOJIU CYIIPOBOIKEHHS 10 BUSIBJIEHHS Ta JE€PEBOBUIHI [TOCIiLOBHI METOLY BUSIBJIEHHS TPAEKTOPII LiJli BUMArarThb
BEJINKUX O0YMCIIIOBaJIbHUX BUTPAT. Binomuil iceBnobaieciBCbKU arOPUTM CYIIPOBOIKEHHS Ll 3 IMOBIpHICHUM
00'eJHaHHSIM [IaHUX, SIKUI BBKA€ThCSI HAMKPAIMM 1100 CIiBBiHOIIEHHS SIKOCTi i OOYMCIIIOBAaIbHUX BUTPAT, HE
BpaxoBye Pi3Hi TUNM pyxy Lini. ToMy akTyasbHOIO HayKOBOIO 33[1a4€l0 € pO3p0o0Ka METOIiB BUSIBJIEHHS TPAEKTOPII i
aganTuBHOroO cynpoBomkeHHs MBITJIA FMCW pamapom 3 BUKOPUCTAaHHAM BUPIlIAJIbHUX CTATUCTYK BiIMITOK, [AJI51
nifgBuIeHHsS! e(PeKTUBHOCTI TPAEKTOPHOI 06po6ku npu manux BCII, ski He BUMaraioTh 3HAaUHUX O0YMCITIOBAIbHUX

BUTpAT.

2. The aim of this work is to improve the efficiency of trajectory detection and tracking of small-sized UAVs
(SUAVs) using FMCW radar under low signal-to-noise ratios (SNR) by developing trajectory processing methods
that utilize decision statistics of detections without requiring significant computational resources. The
development and widespread use of SUAV technology have introduced a new class of threats, necessitating the
creation of appropriate protection systems. One of the modern means for detecting moving targets at short
distances is FMCW radar, which provides high-precision range and radial velocity measurements, enhanced safety
due to the absence of high-power pulse radiation, and low power consumption. A distinguishing feature of SUAVs
as radar observation targets is their extremely low radar cross-section (RCS), which reduces detection range and
increases the number of false detections. Additionally, SUAVs can maneuver unpredictably, necessitating the
enhancement of existing algorithms for trajectory data processing. Traditional trajectory detection and target
tracking algorithms rely solely on coordinate information. To improve their efficiency, the use of decision statistics
of detections from the output of an optimal primary signal processing receiver has been proposed [1-3]. However,
known tracking-before-detection methods and tree-based sequential trajectory detection methods require
substantial computational resources. The well-known pseudo-Bayesian target tracking algorithm with
probabilistic data association, which is considered optimal in terms of quality-to-computational-cost ratio, does
not account for different types of target motion. Therefore, an urgent scientific task is to develop trajectory
detection and adaptive tracking methods for SUAVs using FMCW radar and decision statistics of detections to
enhance trajectory processing efficiency under low SNR while maintaining low computational costs.
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