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PE®EPAT

Jlunimomuas padota: 83 crpanuiibl, 46 pucyHkos, 11 Tabmnui, 28 UCTOYHUKOB.

HECTALIMOHAPHBIE CUT'HAJIBI; YACTOTHO-BPEMEHHOE
PACIIPEAEJIEHUE; BEWBJIET-ITIPEOSPA3OBAHNS; OODEKTHUBHBIE
AJI'OPUTMBIL.

Obvexm uccnedo6aHnus — HECTAMOHAPHBIE CUTHAJIBI.

Llenv pabomwr — pa3zpaboTka U HCCIEAOBAaHUE METOJIOB MPEoOpa3OBaHUs
HECTAI[MOHAPHBIX CUTHAJIOB B YaCTOTHO-BPEMEHHOM TIJIOCKOCTH C TIOMOIIBIO BEHBIICT-
npeoOpa3oBaHUM.

3ajaya pemanach ¢ MOMOIIBIO MAKETa MPUKIAAHBIX TPOTPAMM ISl PELICHUS 3a]1a4
TexHudyeckux Boruuciennii — MATLAB, B onepanunonnoit cucreme Windows 10.
Hcnonb3oBanuch Cheayrolue JonoJHuTeNbHbIe Tynookcel: Wavelet Toolbox,
Communications Toolbox.

[TocraBnennas 3a1aya pemanach Ipy MOMOIIU CIEAYIOIIUX aJTOPUTMOB:

® QIrOpUTM  YaCTOTHO-BPEMEHHOE  pachlpefeieHuss ¢  U30BITOYHOM

JTCKPETHU3ALNEN;
AJTOPUTM YPE3AHHOTO YaCTOTHO-BPEMEHHOTO PACTIPEACIICHUS;
pasaenmumMoe siapo;
HEpa3aeIuMOe SApo;
HE3aBUCHUMOE OT CABUI'OB BO BPEMEHHU SJIPO;
JOIILIEP-HE3aBUCUMOE SIIPO;

AJITOPUTM HETIPEPHIBHOTO BEHBJIET-MPEOOpa30OBaAHUS;

Ha ocHoOBaHWU MOJIy4EHHBIX PE3yIbTAaTOB ClEJIaHbl BHIBOABI 00 3(PGhEKTUBHBIX
aNropuTMax  JJsi  JUACKPETHBIX  YAaCTOTHO-BPEMEHHBIX  PACHpElENICHUH ¢
WCITOJIb30BAaHUEM BEUBJICT-TIPEOOPA3OBAHMIA.



PO®EPAT

Jpimuiomuas mpana: 83 crapoHki, 46 mamonkay, 11 tadmii, 28 KpbIHIIL.

HECTALBISIHAPHBIS CITHAJIBL; YACTOTHA-YACOBAE
PABMEPKABAHHE; BAUBJIET-IIEPAYTBAPOHHI, DOEKTHIYHbBIS
AJITAPBITMBI.

Ab'exm oacnedaganns — HeCTAIBITHAPHBISA CITHAJIBI.

Mbma npayvr — pacnpanoyka 1 JaclieaBaHHE MeTanay mepayTBapIHHSA
HECTalbISTHAPHBIX CITHAJAay y 4YacTOTHA-4acoBall IJIOCKACLI 3 AanamMorai BIUBIETay-
IepayTBapIHHSY.

3ajaya BeIpaliaiacs 3 JarnamMorai maketa MpbIKJIaJIHbIX IIparpam JJis BhIpaIIdHHS
3a/lay TOXHIYHBIX BRUTIUIHHAY — MATLAB, y anepanpiiinaii cictrame Windows 10.
BoikapeicTOyBaics  HAacTyHHBISL  J1aqaTKoBbiss — TynOokcel:  Wavelet Toolbox,
Communications Toolbox.

[Tacraynenas 3amaya BeIpamanacs Ipbl 1araMo3€ HaCTYITHBIX aJITapbITMay:
arapbITM YaCTOTHA-4YACOBAE pa3MepKaBaHHS 3 3aJIITHSAN JbICKPITHI3alIbI;
anrapbITM yp33aHara 4acTOTHa-4yacoBara pa3MepKaBaHHS;
pazzieaIuMoe sIpo;

HemnaJ3ebHae 1po;
HE3aJICKHAE aJ] 3pyXay Y Jace spo;
JOTIIEp-He3aeKHae sApo;

anrapbeIT™M OecriepanbIiHHAra BoWUBIIETaY-TIepayTBApIHHI;

Ha mancraBe arpeiMaHbIX BBIHIKAY 3pOOJICHBI BBICHOBBI a0 3(EKTHIYHBIX
aNrapbITMax JIJIsl IBICKPATHBIX YaCTOTHA-YACaBBIX pa3MEpKaBaHHSY 3 BBIKAPBICTAHHEM
BAMBJIETAY-TIEpAyTBAPIHHSY .



ABSTRACT

Thesis: 83 pages, 46 figures, 11 tables, 28 sources.

NON-STATIONARY SIGNALS; FREQUENCY-TIME DISTRIBUTION;
WAVELET TRANSFORMATION; EFFECTIVE ALGORITHMS.

The object of research is non-stationary signals.

The purpose of the work is to develop and study methods for transforming non-
stationary signals in the time-frequency plane using wavelet transformations.

The problem was solved using a package of applied programs for solving technical
computing problems — MATLAB, in the Windows 10 operating system. The following
additional toolboxes were used: Wavelet Toolbox, Communications Toolbox.

The task was solved using the following algorithms:

oversampling time-frequency distribution algorithm;
the algorithm of the cut frequency-time distribution;
separable core;

nonseparable core;

core independent of time shifts;
doppler-independent core;

continuous wavelet transform algorithm;

Based on the results obtained, conclusions are drawn about efficient algorithms for
discrete time-frequency distributions using wavelet transforms.



