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PE®EPAT

Junnomuas pa6orta: 30 crpanun, 14 pucynko, 18 wucrounukon, 1
TPUIOKCHUE.

Kniwouesvie cnosa. YACTOTHO-BPEMEHHLBIE IIPEOBPA30OBAHIA,
OIITOSDJIEKTPOHHBIE CUCTEMBI, CBYU CUI'HAJIbBI, IIPEOBPA30BAHUE
BUT'HEPA-BUJIJIA, METO/] CIIEKTPOI'PAMMbBI, HEOITPEJAEJIEHHOCTD
OLHEHKN YACTOTbBI, YACTOTHO-BPEMEHHAS XAPAKTEPUCTHUKA
CUT'HAJIA.

Llenv pabomul: co3ganue MPOrpaMMBbI JIJIs TOJTYYCHHs 3aBUCUMOCTEN 4acTOTHI
OT BpPEMEHH Ha OCHOBE YaCTOTHO-BPEMEHHBIX MPEOOpPa30BaHUIl CHUTHAJIOB,
TEHEPUPYEMBIX C TMOMOINBID  COBPEMEHHBIX  ONTOXJEKTPOHHBIX  CHUCTEM
BU3YAIIM3UPYIOLIEH PAagUOJIOKAMU C IUPUHON MOI0CHl 4acToT cBbime | I'T'my mos
murenbHocTed 1-10MKc.

Ha ocHOBe u3yueHus JuTeparypbl ObLIT MPOBEIEH 0030p aKTyaIbHBIX METOIOB
YaCTOTHO-BPEMEHHBIX TMpeoOpa3zoBaHuil. MeToabl, COOTBETCTBYIOIIHUE IIE€JIU
paboThl, ObUTM MPOTPAMMHO peai30BaHbl. Pe3ysibTaThl MpeoOpa3oBaHuil ObLIH
YIy4IIEeHbl  MPUMEHEHHEM  METOJOM  TMEepeHa3HAaYeHWs  4acToT.  TakKke
peaan30BaHHbIE METO/IbI ObUIH MPOTECTUPOBAHBI HA HOBEUIIIMX CUTHAJIAX.

[Toka3zano, 4ro MeTon mepeHasHadeHHss yacToT (Reassignment method)
COBMECTUM C YaCTOTHO-BPEMEHHBIMU PACHpPEACICHUAMHU (CIEKTPOrPaMMBI,
Burnepa-Buiia) v mo3BOSIET CHU3UTH HEOMNPEEICHHOCTh OLIEHKU YacCTOTHI MPHU
COXpaHEHUHW paspelieHrs MO0 BPEMEHU, NpUYeM JaHHBIA METOJ COBMECTUM C
MeTo/10M TipeoOpa3zoBanuii Burnepa-Buiina ¢ pasnenenuem saep.

PazpaboTanHbie MeETOAbI MOTYT OBITh MCIOJIB30BaHBI JJIi  00pabOTKHU
cBepxinpokononocHeix CBY curnaios.



PODEPAT

Jeimuiomuas npana: 30 craponak, 14 mantonkay, 18 kpeiHin, 1 nagarak.

Kniouasviss  cnosw:.  YACTKOBA-UACOBBISI  TTEPAYTBAPDHHI,
OIITADRJIEKTPOHHBISI CICTAMbI, CBU CITHAJIbI, IEPAYTBAPOHHE
BII'HEP-BIJIA, META]J] CIIEKTPOI'PAMBI, HEAJI3EJIbBHACIb ALIDHKI
YACTATHBI, XAPAKTAPBICTBIKA CIT'HAJTY.

Mbma npaywsi: CTBapsIHHE TIparpaMbl JJI aTPhIMaHHS 3aJI€KHACIISTY YacTaThl
aJ1 Yacy Ha aCHOBE YaCTOTHA-YacaBbIX MepayTBApIHHSAY CirHaNay, TeHepaBaHbIX 3
JaraMoraid Cy4acHbIX ONTAadJICKTPOHHBIX CICTAM Bi3yallidye pajabléiakanbli 3
HIBIPBIHEN MTaJIackl 4acTOT 3BbI 1 I'riy quist pansirnacugy 1—-10Mkc.

Ha acHoBe BBIByuUSHHS JiTapaTypbl ObIY MpaBeA3€HBI ariisl] aKTyaJbHBIX
MeTaJay YaCTOTHA-4acaBbIX NepayTBapIHHAY. MeTajibl, K1 aAnaBsgalonb MIThI
mpaipl, ObUTl TparpaMHa poajizaBaHbl. BbIHIKI TepayTBapIHHSAY  ObLII
najeniianbl MPhIMIHEHHEM MeTajaM Iepanpbi3HAYdHHS YacToT. Takcama
prati3aBaHbls METa bl ObLII MPATICTaBAHbl HA HAWHOYIIIBIX CITHAJAX.

[laka3zana, mro metaa mnepamnpbi3HaudHHA yacToT (Reassignment method)
CyMsIIIYaJIbHBl 3 YacTOTHA-4acaBbIMI pa3MepKaBaHHsAMI (CHEKTparpamel,
Burnaepa-Bina) 1 pga3Bamse 3HI3ib HSABBI3HAYAHACIh AalPHKI YacTaThl IPbI
3axaBaHHI J]a3BOJIy I1a Yace, IPbIUbIM Ja/3€Hbl METaJ CyMAIIYalIbHbI 3 METaaM
nepayTBap3HHAY Burnepa-Bina 3 nagzenam sapay.

PacnpanaBanbis MeTagbl MOTYIb ObIlb BBIKAPHICTAHBI MJISl  alpaloyKi
3BBILIIIBIpOKanagocHbix 3BY cirnanay.



ABSTRACT

Diploma thesis: 30 pages, 14 images, 18 sources, 1 appendix.

Keywords: FREQUENCY-TIME TRANSFORMATIONS,
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TRANSFORM, SPECTROGRAM METHOD, FREQUENCY ESTIMATION
UNCERTAINTY, FREQUENCY-TIME CHARACTERISTICS OF A SIGNAL.

The purpose of the work is creation of a program for obtaining frequency-time
dependences based on frequency-time transformations of signals generated using
modern optoelectronic imaging radar systems with a frequency band width of over
1 GHz for durations of 1-10 ps.

Based on the literature review, a review of current methods of frequency-time
transformations was conducted. The methods corresponding to the purpose of the
work were implemented in software. The results of the transformations were
improved by using the frequency reassignment method. The implemented methods
were also tested on the latest signals.

It is shown that the frequency reassignment method is compatible with
frequency-time distributions (spectrograms, Wigner-Vill) and allows reducing the
uncertainty of frequency estimation while maintaining time resolution, and this
method is compatible with the Wigner-Vill transform method with kernel separation.

The developed methods can be used to process ultra-wideband microwave
signals.



