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ANTOPUTM OBPABOTKU CUMHATA B ABYXMNO3ULMOHHON PJIC C NPUMEHEHVEM BEMUBNET
AHAJTIN3A

Kpacuukos A.B., Aanpromenkos E.E., CokonoB A.B.
SApocnasckoe 3eHuTHOE pakeTHoe yuminine IIBO (BoeHHBINH HHCTUTYT), T. SIpociaBis

B Hacrosiiiee BpeMmsi BeiiBlieT-aHAIM3 HAYMHACT NMPUMEHSTHCS Ul NPSMOrO YMUCISHHOTO MOJCIMPOBAHUS —
KaK HepapXHyecKuii 0a3uc, XOpOoIIo MPUCIOCOOICHHBIN I ONMHMCAHUS JMHAMHKH CJIOKHBIX HEIIMHCHHBIX, B TOM
YKCJIC HECTAIIMOHAPHBIX, MPOIIECCOB, XapaKTEPU3YIOIIUXCS B3aUMOACHCTBHEM BO3MYIICHHN B IMUPOKUX TUAIA30-
HaX MPOCTPAHCTBEHHBIX U BPEMEHHBIX 4acTOT. OH MO3BOJISICT BBISIBUTH IPOCTPAHCTBEHHO PACIIPEICIICHHBIC CBOWCT-
Ba M3y4aeMOro 00bEKTa, IMOIYyYUTh JIOKATFHYIO BEICOKOYACTOTHYIO W TIIO0ATBHYIO KPYITHOMACIITa0HYI0 HH(OpMa-
110 00 00BEKTE M MHOTOE APYTrO€ JOCTATOUYHO TOYHO M 0€3 N30BITOYHOCTH.

Kak Oyzer mokaszaHo jajee, BeHBIET-IPeoOpa30oBaHUe OKA3bIBACTCS OYCHb YIOOHBIM HHCTPYMEHTOM JUIS pe-
HICHHS PaJAMOJIOKAIIMOHHBIX 33/1a4 TPEThEro YPOBHs Hepapxuu (KiIacCUPUKAIMUA OOBEKTOB), TIOCKOIBKY JJIEMEHTHI
ero 0asuca XOpOIIO JIOKATH30BaHbI U 00IaJIaI0T MMOIBUKHBIM YaCTOTHO-BPEMEHHBIM OKHOM.

CuntaeM paccMaTpUBaeMBId CHUTHAJI MPHUHAMISKAIIAM K MIPOCTPAHCTBY L*(R) (GyHKIMH, ONpeneNeHHbIX Ha

BCel JCMCTBUTEIHLHONU OCH R(— o0, OO) 1 00J1a18301INX KOHEUHOW dHEpruei (HOpMOii)

(1) E, = [|f@e) dt <o

—00
Jnst mpakTudeckux 1esneid o0pabOTKM 3XO-CUTHANIOB 0a3ucHble (DYHKLUUH Pa3iiokKEHUs, oOpasyrouue mpo-

cTpancTBO L’(R), MOMKHBI CTPEMUTHCA K HymO Ha T 00, DTOMYy YCIOBHIO KaK a3 M yIOBIETBOPSIOT BEilBIET-
(YHKIIMM — XOpOILIO JIOKAIN30BaHHbBIE "MaleHbKHe BOJHEI". B cuily JOKaJIN30BaHHOCTH BO BPEMEHHM OIHA BEWB-

ner-¢ynxums YWl ), HE MOXET HOKpHITH BCE HPOCTPAaHCTBO L (R) M0ITOMY IS BEHBIIET-Pa3IoKeH s (OPMUPY-
eTcst 0a3MCHOE POCTPAHCTBO, MOPOXKICHHOE OJHOW “MaTepUHCKOI” BeHBiIeT-(QyHKINEH.

Beiipner-6asuc  dopmupyercst Ha ocHoBe U/ (t ) IyTeM TEpeMENIeHUs] €€ BO BpeMeHH (yHKIUH

%

v, (t —b),b € R u macmrabuposanus a_lzl/lo L apu a>0aeR - {0},
a

FHC napameTp a — 3aJacT NIMPUHY IMaKCTa a b — ero mooKeHHe BO BpPEMCHHU. Tor,ua (byHKHI/Iﬂ

N t—b
@) v(t)=w(a,b,t)=a"y, P

Habop BosmMOkHBIX QyHKIMA /() (t ) JIOCTATOYHO BEJHK, OJHAKO BCE OHH JIOJDKHBI YIOBJIETBOPATH YCIOBUSAM

JIOKQJIBHOCTH BO BPEMECHU:

) Jwle)ar=0
1 KOHEYHOCTH SHEPIUH: s

W [w ()t <o

HauGonpmmii mHTEpEC ¢ TOYKM 3pEHMs pelIaeMoi 3afadd MMEOT OpTOHOpPMHUpOBaHHBIE Oaszucel. Otcrona
BEHBIET-(QYHKIMN TOIDKHBI YIOBIETBOPSITH ABYM YCIOBHSM:

5) v (e)at =3,

rae §k ; - cumBon Kponekepa;

(6) IWZ(f)dle

Bripaxenne (5) o3HauaeT HEKOPPEIMPOBAHHOCTE BelBIET-QyHKIMI BEIOpaHHOTO 6as3uca, a (6) eAMHUIHOCTH
WX HOPMBI.
Brime u3nokeHHOE MO3BOJISIET MPEACTABUTH OTPAKEHHBIA CUTHAJ B BHJIE B3BELIEHHOW CYMMBI IPOCTBIX CO-

CTaBJISIOLIUX — 0a3UCHBIX QYHKIMN I,U(l‘ ) MTOMHO>KEHHBIX Ha KO PHUIINEHTHI C K
(7 y(t)zzck‘//k(t)
k
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Tak kax GazucHble QyHKuMH Y/} (f ) 3amaHbl Kak (QyHKIMH BIIOJHE ONPENeJIeHHOrO BUIA, TO TOJIBKO Kod(du-
wentsr C  comepKar MHPOPMALUIO O KOHKPETHOM 3XO-curHaie. Cie0BaTebHo, MMEHHO OHM MOTYT MCIOJIb30~

BaThCA KaK MPHU3HAKK OOBEKTOB IIPH PELICHUH 3aJadll PaJAnoIOKalMOHHOTO pacno3HaBaHus. KoaddummenTsr C k

paccuuThIBaroTcs Mo hopmyie [3]:

® Clab) = (WOhwlabit) = [ )y =2 Jar
a
rae < > 03HAYacT CKAJIPHOE MMPOU3BEACHUE COO’;]&:eTCTBYIOH.[I/IX COMHOYKUTENEHN.

C y4eToM JIOKAJIbHOCTH YaCTOTHOTO CIIEKTPa 3X0-CUTHAJIOB BBIpakeHHUe (8) IPUBOIUTCS K BUY:

©) Clab)= [ (o) o =2
a

Beipaxkenus (8), (9) onpenernsitot npsamMoe HeRpepbIBHOE BEMBIIET-MPeoOpa3oBaHue — pa3iioKeHUE CHTHANA 10
3amaHHOMY Oasucy. OOpaTHOE HEMPEPHIBHOE BEHBIIET-TIPEOOPa30BAHNE OCYIIECTBIICTCS M0 (GOPMYIIe pEKOHCTPYK-
LM BO BPEMEHHON 00NacTH, KOTOpas UMeeT psii (OopM, 3aBUCAIINX OT ONpPEAeIeHHs o0JacTell CyIeCTBOBAHUS
CHTHAJA:

(10) »)=c;' JIC(a,b)a_%W 1=b\dadb

R.R

2
a a

A

Hopmupyromast moctosiHHast CV/ onpezensercs Ha ocHoBe Pypre-obpasa ¥ (CU) ot 6a3ucHOro BeiiBieTa
i (o)
(11) C, = I - ( dow

°, v (o)

Koncranta Cl/, < 00, uro cyxkaer knacc pynkuuit ¥/ u3 mpocrpancrsa L*(R), KoTOpbiE MOTYT GBITH HC-

CIIEAYIOIINUM BBIPDAKECHUEM! 0

MOJIL30BaHbI B KAUeCTBE OA3MCHBIX (I)yHKIII/Iﬁ BeﬁBHCT-Hp€O6pa3OBaHI/I${. B CJIydac IMOJIOKUTCIIBHO OMPCACIICHHBIX

. + o o
ynxumit Y/ npepensr unrerpuposanus B (10, 11) orpanuumBaoTes 061aCTBIO R . B xparkoit 3anmcu Beitgrer-
mpeoOpa3oBaHNE MPEICTABIM B BUE: W[y ] - W(a’ b) .

Takum 00pa3oM, OCHOBHBIMH TpeOOBaHUAMHU K Oa3MCHBIM (YHKIUSM BEHBIET-IPEOOpazoBaHUs NPH PEUICHUN
3aJ]a4¥ CIEeKTPaIbHON 00PaOOTKU CUTHAJIA SBIISIOTCS:

- XOpolIas JIOKaJH30BaHHOCTh 110 BPEMEHH M YacTOTe, 00ECIEYMBAIOIIasl BhISIBICHHE OCOOEHHOCTEH TOHKOM
CTPYKTYPBI 9X0-CUTHAJIOB;

- OPTOHOPMHPOBAaHHOCTb.

Jnst mpuMepa paccMOTPHM KBa3HHETIPEPhIBHOE TapMOHUYECKOE KoslebaHue B KadecTBe 30HaAupyromero. Otpa-
JKCHHBIH OT 1[eNT curHai B qByxnosuimonHor PJIC Oyner umets Bux (puc. 1).

Uniginal sighal
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Puc. 1 OtpakeHHBIH CUTHAJL

[IpoBeneHHBIN CHIEKTpaJIbHBIN aHAIU3 OTPAKEHHOI'O CUTHANA C MCIOJb30BaHUEM BEHBJIET aHAIM3a IO3BOJISET
BEIIBUTH JIOKaJbHBIE OCOOCHHOCTH CHTHAJA, HEBHAWMBIC TPH pa3loXeHWH curHaia B psax Dypee[3]. Pesympru-
pylommasi CeKTporpaMMa OTPasKeHHOT'O CHTHaja MPH HCIOJNB30BaHUM B KadecTBe Oaszmca BeiBiera Jlobemm 8-ro
nopsinka OyJet uMeTh BUJ (puc. 2).

304 Hoknagb! 8-i MexayHapoaHoi KoHdepeHUUn
Proceedings of the 8-th International Conference



3A0 «ABTOIKC CI6» zuk@autex.spb.ru (812) 567-72-02
O6paboTka cMrHanoB B paguoTeXHU4eCcKux cucteMax

6)
Puc. 2 a) Cnexrporpamma oTpakeHHOTO cUTHajda. 0) JIMHIM JOKaIbHBIX MAKCUMYMOB.

OpmHUM W3 TOCTOWHCTB BEHBJIET MPeoOpa3OBaHUS SBISIETCS BOZMOXKHOCT CXKATHS CHTHAJNA MPH HE3HAUUTEIb-
HBIX TOTEPSIX SHEPIHH, YTO MO3BOJLIET CHU3UTH 3aTPaTy allapaTHBIX CPEACTB U XPAaHEHHs ATAJOHOB, a TAKXKe
HCIIOTIH30BAHNE BEWBIET-(QMIBTPOB U1 OYNCTKH CHUTHAIOB OT IIyma. Tak HampuMep MpH WCHOIh30BAHHN METOJA
CKaTHsl C YCTaHOBKOI JIOKAJIbHOTO TIOpOTa OTpaHUYEHUs! BEHBIET-KOA(PPHUIMEHTOB (0 5 ypOBHS) CUTHAJIA TOTEPU
SHEPruM COCTaBISIOT 4%.
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ALGORITHM OF THE PROCESSING THE SIGNAL IN DOUBLE-POSITION RADARS BY USING
WAVELET ANALYSIS

Krasnikov A., Andryuschenkov E., Sokolov A.

At present wavelet-analysis begins be used for direct numerical modeling-as hierarchical base, well tailored for
description dynamic complex nonlinear, including unstabilizability processes, characterized by interaction of the
indignations in broad range spatial and temporary frequencies It allows to reveal the space portioned characteristic
of the under study object, get local radio-frequency and global large-scale information on object and a great deal
other it is enough exactly and without redundancy.

As will is shown here in after, wavelet-transformation turns out to be very suitable instrument for decision of
the radar problems third level to hierarchies (the categorizations object) since elements of its base are well localized
and possess rolling frequency-temporary window.

Wavelet-base is formed on base wavelet function ¥/, (t) by displacement it at time ¥/, (t — b),b € R and scal-
- t

ing a % ¥, (—],npu a>0,aeR" - {0}, Where parameter a - will assign the width of the package, b - its
a

position at time.

i -b
Then function l//(t)El//(a,b,t)za Alyo(t » j

Ratios, containing information on concrete signal will calculate by formula

Sab)= | y(t)a%t//(%jdt
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One of the value wavelet transformations is a possibility of the compression of the signal under small loss of
the energy that allows to reduce the expenses of the hardware for keeping standard, as well as use wavelet-filter for
peelings signal from noise.

For example by use the method of the compression with installing the local threshold of the restriction wavelet-
factor (before 5 levels) of the signal of the loss to energy form 4%.
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