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2. The spline methods and tools of the analysis and syntheses for digital signals

Pedepar:

1. B po60Ti 3anTpONOHOBaHO METOAY Ta 3aCOOU OOGPOOKY CUTHAJIB CKIAgHOI (opMU, 06p0OOKa IKUX KJIACUYHUMU
MeToJaMU He edeKTUBHA. 3aCTOCYBaHHS CIIAlHIB, 1[0 OYAYIOThCS i3 BpaxyBaHHSM anpiopHoi indopmMatiii npo
[IPUPOY CUTHAJY Y1 MOro YaCTOTHI BJIACTUBOCTI [03BOJIsI€ CYTTEBO TOYHIlE ONMCATY TaKi curHanu. Ha Bigminy Bif,
wavelet MeTozjiB, IO IPYHTYIOTHCS Ha iHTEPIIOJIALIMHNAX CXEMax, 3a[IPOTIOHOBAHI 3aCTOCOBYIOTh METOJ, HAMEHIINX
kBazpartiB (MHK). Po3po6sieHo mBUAKi arOpuTMHU CIIaliH-iHTeprossLii, GinpTpalii Ta CTUCHEHHS CIIafiHaMU 32
MHK. ITpakTuuHO peanizoBaHo ¢inbTpu Binepa B kiaci crinaiiH-@yHKUin: LSS (Least Squares Spline) ¢instpu.
OTpUMaHO CX€MHU CTiHKOro IO IIYMiB 4aCTOTHO-4acOBOro LSS po3kiany Ta cxeMU aflanTUBHOI QinbTpalii, ne
ajanTanis 37iiCHIOETHCS 32 PaxyHOK 3MiHM aMILITyiu, Macitady i ¢opmu 6a3ucHUX cIuiaiiHiB. [TokazaHo
3aCTOCYBAaHHS OTPUMaHUX Pe3yJbTaTiB 1J1s1 0OpOOKM MOJIe/IbHUX Ta PeabHUX JIOKALiHUX, Bileo Ta 6i0MeTPUYHUX

CUTHAJIIB.

2. In work are offered methods and tool of the signal processing of complex form, processing which classical
methods not efficient. For instance, change the cubic polynom per cubic spline in filter Savitzky-Golay allows to



increase window twofold when fixed to error or on 40% decrease the deviation an estimation when fixed window.
For spline models of the signal, size and form the window are fixed naturally and are defined B-spline. However
use splines in radiotechnikal systems requires the realtime and hardware tools and robust to noise. This requires
the new original decisions of the methods and tools and algorithms. We Offered to build splines by means of
convolution of continual fragment function (generative function). Received base spline consist of four fragments
and have two continual derived. The Designed methods of the transformation base spline in interpolation pulses .
This allows to avoid the decisions of interpolation equations. The Requirements to generative function correspond
to the finiteimpulse response of FIR-filters. So task of the syntheses base splines correspond to task of the
syntheses FIR-filter. Base spline possible consider the impulse response of the FIR-filter. This has allowed to
estimate error of the processing signal in frequency domain in term of the digital signal processing and take into
account the frequency characteristic a signal. Using splines, which are built with provision for a priori information
on nature of the signal or his frequency characteristic allows greatly to raise accuracy of the description such
signal. Unlike wavelet methods, which are founded on interpolation scheme, offered use the method least square
(LS). Method of the calculation of LS spline is Received on uniform knots of unlimited dimensionality. It Is Designed
fast algorithms spline-interpolations, filtering and compressions with use LS - splines. Practically create Wiener-
Kolmogorov filters in class spline-function: LSS (Least Squares Spline) filters. Schemes Received robust towards
white noise of frequency-times spline decompositions (LSS). The analytical LSS decomposition is executed for step
function. The filters design of adaptive filtering. Adaptation is realized to account all three factors: modification the
amplitude, scale and forms base spline. The Results marketed in digital device for programmed logic and software.
Are Shown using received result for processing model and real radar, video and biometric signals.

Jdep>kaBHUHM peecTpaliiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKH BOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. llyTko Mukosa OyiekcaHgpPOBUY

2. Nikolay Alex. Shutko

KBasigikanis: n.1.1., 05.07.14, 05.22.14
InenTudikarop ORCID ID: He 3acrocosyetscs
JonmaTkoBa iHdopmanis:

IloBHe HaMEeHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. IrnatoB Bonogumup OnekciiioBud

2. IrnaroB Bonogumup OsekciioBud

KBasigikamis: 5.1.1., 05.13.12, 05.22.14
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. JIuryn Anarosniin OsiekcaHIpoBrAY

2. Jluryn Anatosiin OyieKCaHaApOBUY
KBasigikanis: 1.¢.-m.1., 01.01.01
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HaliMeHYyBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. €poxin BikTop ®enoposuy

2. €poxin Bikrop ®enopoBud

KBasigikanis: 1.1, 05.12.17, 20.02.12
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI

CuHnernasoB Bikrop Muxainosuy

CuHersna3oB BikTop MuxaitsioBud

IOpuenko T.A.



