UCNONMb30OBAHUE BECOBbIX OKOH B CINEKTPAIIbHOM AHAJIIM3E PAOVMONOKALMOHHbIX
CUIrHANOB
opbateHko IN.K.

Tynbckunii unuan Oyl «KoHcTpykTopckoe 610p0o MallMHOCTPOEHUS»

Mpn aHanu3e [onNnepoBCKUX (MNU NCEBAOAOMMEPOBCKNX) CUrHANOB, MOMYYEHHbIX OT PasfUyHbIX
006BHEKTOB, MEIOTCS YCNOXHSOLWMe npouenypy obpaboTkn ghakTopbl, 8 UMEHHO:

- HauyMHasi OT MOMeHTa (HOPMUPOBAHNSA 30HOUPYIOLLLEro CUrHana, Ha BCeM MyTWU ero pacnpocTpaHeHus
B CMrHan BHOCATCH LUYMOBbIE UCKaXEHWs, KOTOpble, B YACTHOCTU, «Pa3MbIBalOT» OCHOBHbIE CMeKTparbHble
KOMMOHEHTbI cUrHana;

- B pesynbTaTe OTpaXeHWss OT OObeKkTa CurHam MOXET MOMYyYUTb HECKOIbKO [AO0MMepoBCKUX (Unu
nceBOOOOMIEPOBCKNX) CMEKTParbHbIX KOMMOHEHT, KOTOpble MOryT ObiTb pacnofioXeHbl Ha YacTOTHOW OCK
A0CTaTo4HO OMM3KO ApYr K Apyry;

- MNpY UCMNOMb30BaHMU CIIOXHOKOAMPOBAHHOIO 30HAMPYHOLLEro CuUrHama BO3HUKaeT HeobxoaMMOoCTb
OOMONHUTENbHBIX Npeobpa3oBaHUii OTPaXEHHOro OT OObekTa curHana C Uenbio BblAENEHUs U3 Hero
OOMIepOBCKOro curHana, Yto BHOCUMT KOPPEKTMBbI B anropuTm garnbHerwen o6paboTku.

B obwem Buge Ons peweHus 3adayn BblOerNeHWs MPU3HAKOB CUrHan TpebyeTcd MnoAaBeprHyTb
dunbTpauun € nNomoLbl «rpebeHku» nonocoBbix GunbTpoB. [lpu 3TOM pAanbHerwaa obpaboTka
OCYLLEeCTBNSAETCHA Ha OCHOBE pe3ynbTaToB unbTpaLmm.

Mpu ucnonb3oBaHuM LMpoBoN 06paboTkM CUTHAMNOB KrNaccUYeCcKMM CpPeACcTBOM pacyeTa CrnekTtpa
curHana siBngeTcs AUCKpeTHoe npeobpasoBaHune dypbe. lMNMpoueaypa 0606LeHHON unbTpaumm curHana B
3TOM Crfy4yae COCTOUT B YMHOXEHMM CUrHarna Ha BECOBYHO (DYHKLMIO, UNN OYHKLMIO BECOBOrO OKHA, CNEKTP
KOTOpoW onpegensieT napaMmeTpbl punbTpaumm curHana. OKHO NPsIMOYrosibHOM OOPMbl HEONTUMAIIBHO NP
aHanu3e CTauMOHapHbIX CUTHaNoB BBMAY NOTEHUMAnbHOW Pa3pbiBHOCTM Ha COEAMHSAEMbIX APYr C OpYrom
KoHuax obpabaTtbiBaemon peanu3auuun. bonee ygobHasa ons npMMeHeHus BecoBas (PyHKUMS OOIDKHA UMETb
HyrneBble 3Ha4YeHUs Ha O0DOMX KOHLUAxX U MIaBHO M3MEHSIIOLWMECS 3HaYeHWs B npegenax 3adaHHOW OJUHbI
peanu3auum aHanu3npyemoro curHarna.

B kayecTtBe npuvmepa paccmMoTpym OBa oObekTa — rpy3oBOM aBTOMOOMNbL U 4yeroBeka. B cnekrtpe
rpysosoro aBtomobung (puc. 1, a) JOMUHUMPYIOLLIEE MOMOXEHWE 3aHMMaeT OOoMNnepoBcKas YacToTa Ky3oBa.
OpHako B crekTpe NpUCYTCTBYIOT U YaCTOThbl OT KOSEC, Y YacTOTbl OT APYrNX HE3ABUCMMO U3MEHSIIOLLNX CBOE
nornoXeHue B NPOCTpPaHCTBE AeTanen asToMmobuns.
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Puc. 1. CnekTpbl CUrHanoB OT pa3fnnyHbIX O6LEKTOB:
a) — OT rpy3oBoro aBTomobuns (asTomobuns ABuxeTcs B HanpasneHun ot PJIC, 6okoBasa npoekuus, AnvHa
BOMHbI 3oHAMpYoLLero curHana 2 cm, 1024-toueyvHoe AMN®, yactota anckpetmsauyum 22050 My)
6) — oT yenoseka (4enosek 6exuT B HanpasneHun ot PJIC, TbinoBasi npoekums, AriMHa BOMHbI
30HaupytoLLero curHana 2 cm, 1024-touevHoe [N, yactota anckpetmsaumm 44100 ')

YacToTbl, BHOCMMbIE B CMEKTP HE Ky30BOM aBTOMOOWIS, pa3nMunTb 4OCTATOYHO CIOXHO, OCOBEHHO
B 006nactu, pacnonioXeHHOW Bbllle [OOMMHMPYIOLLEN YacToTebl. B chnektpe oTpaxeHHOro curHana ot
OBMXyLLerocs yenoseka (puc. 1, 6) uMeeTcs HECKONbKO Hanbonee 3Ha4YMMbIX KOMMOHEHT, YTO 0OYCIrOBNEHO
Kak ABWKEHWEM Kopryca, Tak U ABWXEHMEM KOHEYHOCTEN YenoBeka. I B 3TOM criyyae BO3MOXHO pasnnynTb
NYLWb JOMUHMPYIOLLME KOMMOHEHTLI CEKTpa.

3agaun 0606LeHHOr0 unbTpa — BbIAENEHNE MMEKLWMX Haubonbluee BNUSIHWE CNEKTPanbHbIX
KOMMOHEHT BOMM3N OOMUHUPYIOLLEN KOMMOHEHTLI, PasnuyeHne Haubonee 3HaYMMbIX KOMMOHEHT (Mru
obnacTei) cnektpa, obecrneyeHne BO3MOXHOCTW HaOMOAEHWs 32 M3MEHEHMEM 3HAYEeHWA BblOENEHHbIX
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KOMMOHEHT. [na peleHus ykasaHHbIX 3adad CrhekTpanbHas xapakrepuctuka obobuieHHoro dunbtpa
JormkHa ObiTb npeAcTtaBneHa B Buae Habopa BbIpaXeHHbIX CrNekTpanbHbiX obracTed — «enecTkoBy.
MopobHomy TpeboBaHMIO yOOBNETBOPSET BECOBOE OKHO Kalsepa-beccens:
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MpenMyLLecTBO 3TOrO0 BECOBOMO OKHA COCTOMT eLle M B TOM, YTO, U3MEHSIA 3HaYeHne napameTpa B,

MOXXHO U3MEHUTb CneKTparibHOe npeacTtaBiieHne BeCOBOIro OKHa (pMC. 2).

PesynbTaThl (bunbTpaumm cUrHanoB OT rpy30BOro aBToMoObUNsS 1 YyernoBeka npeacTaBneHbl Ha puc. 3
npuc. 4.
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Puc. 2. CnekTpanbHoe npeacTtasneHne BecoBoro okHa Kansepa-beccens (1024-toueuHoe [OM®)
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Puc. 3. CnekTp curHana ot rpy3oBoro aBToMobuns Npy HanoXeHn BECOBOro OKHa
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Puc. 4. CnekTp curHana ot YyenoBeka Npy HanoXeHnn BECOBOro OKHa

Mpu 3HadyeHun P=6,5 cTaHOBUTCS pas3fMYMMbIM Kak BbICOKOYACTOTHbIA «penbed» chnekTpa, Tak u
XapakTep BrUSHWUA ABWXKYLLMXCA YacTell oObekTOB Ha CMeKTp curHana (gonnepoBckasi uHdopmaums). MNpu
B=7,5 BblaenstoTCcA UMeloWMe Hambonbllee BIUSIHUE CNeKTpanbHble KOMMOHEHTbI BOMM3N OOMUHMPYIOLNX
KOMMOHEHT, CTaHOBATCS  pasMuYUMbIMM  Hauboree 3Ha4YMMble KOMMOHEHTbI (MM obnactn) B
BbICOKOYaCTOTHOWN YacTu crnekTpa.
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MpvMeHeHNe BECOBbLIX OKOH B CMEKTparibHOM aHanu3e paguosiokauMOHHbIX CUrHaroB MO3BOMseT
ynpocTUTb Mpouenypy AanbHenwen o6paboTku curHamna, YTo Mpu COXPaHEHUWU KavecTBa pesynbrata
nNpuBOaUT NMMBO K YMEHbLUEHUIO BpEMEHN 06paboTku, NMMbO K yMEHbLUEHMIO annapaTHbIX PeCYpPCOoB.
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USE OF WEIGHT WINDOWS IN THE SPECTRAL ANALYSIS OF RADAR-TRACKING SIGNALS
Gorbatenko P.

At the analysis of radar-tracking signals received from different objects, the procedure of processing
becomes complicated, because on path of distribution, exposes noise distortions of a signal, which deform
the basic spectral components of a signal; as a result of reflection from object the signal can receive some
important spectral components, which closely to each other enough can be located on axes of frequency;
application of a wideband coded signal requires of additional transformations of the signal, reflected from
object, with the purpose of extraction from him Doppler signal, that brings in corrective amendments to
algorithm of the further processing.

For the decision of a task of extraction of attributes the signal is necessary to expose filtrations with
the help of a set of bandpass filters. The further processing is carried out on the basis of results of a filtration.

The procedure of the generalized filtration of a signal consists in multiplication of a signal to function
of a weight window, which spectrum determines parameters of a filtration of a signal.

Tasks of the generalized filter - selection of the most important spectral components located near to
dominant components, distinction the most important component (or areas) spectrum, possibility of
supervision of change of meanings extracted components. For the decision of the specified tasks the
spectral characteristic of the generalized filter should be submitted as a set of the expressed spectral areas.
To the similar requirement satisfies a weight window Kaiser-Bessel.

The application of weight windows in the spectral analysis of radar-tracking signals allows to simplify
procedure of the further processing of a signal, that at preservation of quality of result allows to lower time of
processing, or to lower of hardware resources.




