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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpPHK: 50.51

Tema gucepranii:
1. InenTUikanis 1MHAMIYHAX XapaKTEPUCTHUK JIETKUX MiJIOTOBAHUX Ta MaJIUX O€3IiJIOTHUX JIiTalbHUXI anaparis

2. Identification of Dynamic Characteristics of Small Piloted Aircraft and Unmanned Aerial Vehicles

Pedepar:

1. luceprariis nmpucBsyeHa po3pobIeHHI0 METOIUKY Ta aJITOPUTMIB imeHTudiKalii quHaMiYHNX XapaKTEePUCTUK
JIETKUX ITiJIOTOBAHUX Ta MaJIMX O€3IiJIOTHUX JIiTaJIbHUX arapaTiB IPY HAassBHOCTI iHTEHCMBHUX BUIAJIKOBUX 3aBaj Ta
CHACTEMATUYHUX NOXUOOK, 110 BUHMKAIOTh BHACILOK BUKOPUCTAHHS JOCUTDb [TPOCTUX, JEUIeBUX, MaJIOrabapUTHHX,
JIETKVX HaBirauilHUX BUMipioBauiB 6e3 3a6e3neyeHHs ix Bibpo3axucty. Y nuceprauniiiHiili po60Ti 06IPyHTOBAHO Ta
IIPOrpaMHO peasli30BaHoO IJIaHyBaHHS eKCIIEPUMEHTY B YaCTOTHiN 06s1acTi. 3allpONIOHOBAHO METOJ, KiJIbKiCHOI
OLIiHKM ileHTU(IKOBAHOCTI 1apaMeTPiB MaTeMaTU4HOI Mojieli JIA Ha OCHOBI aHali3y CUHTYJISIPHUAX YUCel
CIIeLliasIbHOI MaTpuLi ineHTr(ikoBaHOCTI. PO3p061€HO METOAMUKY 3aCTOCYBAHHS METOAY HAIMEHIINX KBaAPATiB [0
MOJIeJli B TPOCTOPi CTaHiB. 3alIpONIOHOBAHO OJJHOYACHE CyMiCHE BUKOPUCTaHHS po3mupeHoro ¢ginstpy Kanmana ta
METOa IPUCKOPEHOI CTOXAaCTUYHOI anpokcumallii Kecrena min yac BUKOHaHHS ONTHMI3aLiiiHOI IpOLeAypy METOLLY
MaKCHMMaJIbHOI NIpaBronoAioHocTi. CTBOpeHa MeTOAMKA IapaMeTprUYHOi inenTudikauii 1MHaMiYHAX XapaKTePUCTUK
32 HasIBHOCTIi iHTEHCUBHUX [I€TEPMIiHOBAaHMX Ta BUNAJKOBUX [T0XMOOK BUMipIOBadiB MOXKe OYTU 3aCTOCOBaHA IS

IXPOKOTO Kjacy jerkux JIA ta manux BITJIA.



2. Dissertation is devoted to design of technique and algorithms of identification of dynamic characteristics of easy
piloted and small unmanned aerial vehicles in the presence of intensive random noise and constant biases which
arise from use enough simple, cheap, small-sized, easy navigating measuring instruments without their
vibroprotection. In the dissertation the design of experiments in frequency domain is proved and realized in
software. Method of quantitative estimation of identifiability of aircraft mathematical model parameters on basis of
analysis of singular values of special identifiability matrix is proposed. The technique of application of least-
squares method to the state space model is developed. Simultaneous application of extended Kalman filter and
accelerated Kesten stochastic approximation, during the execution of optimization procedure of maximum
likelihood method, is offered. The created technique of parametrical identification of dynamics models in the
presence of intensive deterministic and random errors of sensors can be applied to a wide class easy aircraft and
small Unmanned Aerial Vehicles.
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