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PE®EPAT

Junnomuas pa6ota: 30 crpanun, 16 pucynkoB, 11 wucrounuka, 1
TIPUIOKCHUE.

Kniwouesvie cnosa. YACTOTHO-BPEMEHHOE IIPEOBPA30OBAHUE,
CHUHXPOHHOE CXATHE, MHOI'OIIOTOYHOCTb, KPATKOBPEMEHHOE
I[TPEOBPAZOBAHUE ®VYPLE, IIPEOBPA3OBAHUWE BUWUI'HEPA-BUJIJIA,
CBEPXIIIMPOKOITOJIOCHBIE CUTI'HAJIBI.

Llenv pabomer: peanu3anysi U CpaBHEHUE aJITOPUTMOB YaCTOTHO-BPEMEHHBIX
peoOpa3oBaHuil ¢ BBICOKOUW BBIUMCIUTENHLHON 3P(PEKTUBHOCTHIO, @ TAKXKE OI[CHKA
UX TOUHOCTH.

B pesynbrare mnpoBeAEHHOr0 0030pa METOAOB YacCTOTHO-BPEMEHHOI'O
npeoOpa3oBaHusl YCTAHOBJIEHO, YTO JUJIsl OLIEHKHU IapaMeTpOB HECTALMOHAPHBIX
CUTHAJIOB TMOJXOJAT KaK YacTOTHO-BpEMEHHbIE TIpeoOpazoBaHuii dDypbe ¢
CUHXPOHHBIM CXaTWEM, TaK M KBaJpAaTHUYHOTO mpeoOpa3oBaHusi Burnepa-Buia,
o0ecrnieunBaroIIye NepBbId U BTOPOU NOPSAJOK TOYHOCTH COOTBETCTBEHHO.

PeanuzoBan MHOT'OITIOTOYHBIN AJTOPUTM YaCTOTHO-BPEMEHHOTO
npeoOpazoBanus Oypre ¢ CHHXPOHHBIM CKaTHEM, KOTOPBIN MO3BOJISIET OLICHUBATh
YaCTOTHO-BPEMEHHOE PACIPENCICHUE CUTHAJIOB UIMHOW 216 OTCcueTOB mpu
UCIIOJIb30BaHUU fAJIep Ipolieccopa 3a Bpems 8.7 c.

[lokazaHO, YTO NPEMIOKEHHBIM IOAXOJ IIO3BOJIIET COKPATUTH BPEMS
BBINOJIHEHMsI IpeoOpazoBaHusi Oypbe ¢ CHHXPOHHBIM CXKAaTHEM B KOJMYECTBO pa3s,
NPUOJMKEHHO PABHOMY KOJIMYECTBY MPOLECCOB MPHU YCIOBUM, YTO A
BBITIOJTHEHUSI TTOCJIETHUX JOCTaTOUYHO (PU3UUECKUX MPOLIECCOPOB.



PODEPAT

Heimmomnas npana: 30 ctaponak, 16 mamonkay, 11 kpeinin, 1 nagartax.

Kniouasviss ~ cnosvi;  UACTOTHA-YACABOE  IIEPAYTBAPDHHE,
CIHXPOHHBI CHLICK, IIMATCTPYMEHHACIIb, KAPOTKAYACOBAE
[IEPAYTBAPOHHE ®VYP’E, IIEPAVTBAPOPHHE BITHEPA-BUIA,
3BBIIIIIBIPOKAIIAJIOCHBIA CITTHAJIBIL.

Mbma npaywl. pranizaipls 1 apayHaHHE ajrapbiTMay 4YacTOTHA-yacaBBIX
nepayTBapIHHAY 3 BhICOKAW BbUTIYAIbHAN d(PEKTHIVHACIIIO, a TaKcaMma aldHKa 1X
JTaKJIaaHACLI.

VY BBIHIKY IIpaBeA3€Hara ariisily MeTaiay 4acToTHa-yacaBara rnepayTBapIHHs
ycTaHoyJeHa, WTO JUIsl aldHKI MapaMeTpay HEeCTALbIIHAPHBIX CICHanay Hajbl-
XOI341b SIK YaCTOTHA-4acaBblsd NepayTBapIHHAY Pyp’e 3 CIHXPOHHBIM CIIICKaM,
TaK 1 KBaJpaTblyHara nepayrsapsnti Biruepa-Bina, sikis 3a0sicrieuBarolb mepIibl
1 ApyT1 Napajak JakjaJaHaclll aJrnaBeaHa.

PranizaBanbpl  MIMATCTPYMEHHBI  ajrapbITM  4YacTOTHa-yacaBara  Iie-
payTBapsHHA Dyp’e 3 CIHXPOHHBIM CIIICKaM, SIK1 Ja3Bajsie aldHbBallb YaCTOTHA-
ya-caBae pa3MepKaBaHHE CIrHaNay Aay>KbIHEN 216 ajutikay npbl BhIKapblCTaHHI 4
anpay nparnpcapa 3a yac 8.7 c.

[lakazana, mTO mMpamaHaBaHBl MaJIbIXOJA Ja3Bajige CKapalillb Yac BHI-
nayHeHHs1 nepayTBapsHHs Dyp’e 3 CIHXPOHHBIM CIICKaM Yy KOJbKAacllb pasoy,
HaOJbkaHa pPOYHAW KOJIbKACIll mpaipcay Mpbl YMOBE, MITO IS BbIKAaHAHHS
aToIIHIX JacTaTKoBa (I31YHBIX Mparcapay.



ABSTRACT

Diploma thesis: 30 pages, 16 images, 11 sources, 1 appendix.

Keywords: FREQUENCY-TIME TRANSFORMATION, SYNCHRONIC
COMPRESSION, MULTIPLAY, QUADRATIC FURIER TRANSFORMATION,
WIGNER-WILL TRANSFORMATION, WIGGNER-WILL, WIGGER-VILLA,
MICROWAVE SIGNALS.

The purpose of the work is to implement and compare algorithms of time-
frequency transforms with high computational efficiency, as well as to evaluate their
accuracy.

As a result of the conducted review of methods of frequency-time pre-trans-
formation, it has been established that for estimation of parameters of non-stationary
signals both frequency-time Fourier transforms with synchronous compression and
quadratic Wigner-Will transforms are suitable, providing the first and second order
of accuracy, respectively.

A multithreaded algorithm of Fourier transform with synchronous
compression has been realized, which allows estimating the frequency-time
distribution of signals with a length of 216 samples using 4 processor cores in a time
of 8.7 seconds.

It is shown that the proposed approach allows to reduce the time of Fourier
transform with synchronous compression in the number of times, approximately
equal to the number of processes, provided that for the execution of the last enough
physical processors.

The purpose of this work is to realize and interface the algorithms of hourly
and hourly interventions with high performance, as well as to evaluate their
feasibility.



