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AnHOTanus. AHanmm3upyercss >PQEKTHBHOCTh aNaNTUBHOIO aJIrOpUTMa HAaWMEHBIIMX CPEJHUX KBaIpaToB B
3aJlaue KOMIIeHcaluy Memaromux orpaxeHuil B PJIC co cloXHBIM KBa3UHENIPEPHIBHBIM CUTHAJIOM. [loyyeHbl OLleHKH
3pdexTHBHOCTH KOMIICHCAlMM IIOMEX B 3aBUCHMOCTH OT HX IapaMeTpoB. BBeneH 000OIIEHHBIN mapamerp,
XapaKTepU3YIOIMI MTOMEXH M HOJIy4YeHbl NMPUOIIKEHHbIC AHAJIUTHYECKHE BBIPAXKEHUS I OLEHKH 3((EeKTUBHOCTH
KOMITEHCAIUH.

BBenenne. PazBute 1udpoBbIXx MeTOHOB (OPMUPOBAaHHS M OOPaOOTKH PagHOJIOKALMOHHBIX CHTHAJIOB
CTUMYJIUPYET pa3pabOTKy HOBBIX, OOJiee CIIOXKHBIX M KAa4eCTBCHHBIX QJTOPUTMOB OOpPaOOTKH 30HAMUPYIOIIUX
CUTHaJIOB ¢ Oomnbioi 6azoii [1]. [l mpuMeHeHusT KBa3HHENPEPBIBHBIX (pa3oMaHHITYy IMPOBAHHBIX CHTHANOB [2] ¢
0a30i1 OT JECATKOB 10 COTEH THICSY OJHOW M3 OCHOBHBIX INPOOJEM SBISIETCS HEIOCTATOYHO HHU3KHH YPOBEHB
OOKOBBIX JIENECTKOB (PYHKIMH HEOINPENEICHHOCTH B LIMPOKOM JHMana3oHe 3aJlepXKeK U IOIUIEPOBCKUX CABHIOB
yacToThl. Kak ciencTBre, MeIaromume OTpaKeHusl, OTIMYAIOMIAECS OT MOJIE3HOTO CUTHANA 3a/IePKKOI M 4aCTOTHBIM
C/IBUTOM, MAaCKUPYIOT €ro, BO3JAEHCTBYS 1O OOKOBBIM JIeNecTKaM (PyHKIMH HEONpPEAENEeHHOCTH. TpajnIMOHHBIN
MOAXO0J K IAaHHOH IpoOieMe COCTOMT B CHHTE3€ CTPYKTYPbl CHTHajda WJIM Tapbl CUTHAI-(QWIBTP, KOTOpBIE
MUHUMH3HPYIOT O00BEM OOKOBBIX JIETIECTKOB (DYHKIIMHM HEOINPEICICHHOCTH B TpedyeMoi 00IacTH YacTOTHO-
BPEMEHHBIX CIIBUI'OB. B TO ke BpeMs coBpeMeHHbIe IU(POBLIE yCTPOiicTBa 00padaTHIBAIOT OTPayKEHHbIE CUTHAJIBI
BO BCEM HEOOXOAMMOM JHMara3oHe 3a/Iep>KeK W YaCTOTHBIX C/BUIOB, MO3BOJISIS MOJy4YaTh B PEaJbHOM BPEMEHH
OLIEHKH BCEX MEIIAIOIIUX OTPAXKEHUH C TOYHOCTHIO 0 (ha30BBIX COOTHOIIEHHH. ODTO OTKpHIBaET paHee
HEIOCTYIHbIE BO3MOKHOCTH KOT'€PEHTHOM KOMIICHCAIIMM MEIIAONINX OTPa)XCHHWH M KauyeCTBEHHOI'O IMOBBIIICHUS
nomexoycroiunBocti PJIC ¢ xBasuHeNpepsIBHBIMEU CHTHanamu. B pabote [3] paccMoTpeH criocod KOrepeHTHOMH
KOMITCHCAIIMY MEIIAIOIMINX OTPaXEHUH, Oa3upyIOIIMiics Ha allrOpUTMe aaanTHBHON M PoBOi (GribTpanuy.

B nanno#t paborte mnpoumsBomurTcsi Oojee IeTanbHOE MCCIEIOBAHHE CBOMCTB BBIOPAHHOI'O alIrOpHUTMA
HanMeHbMX cpenHux kBaaparoB (HCK) mpumeHnTensHO K AByM THIAM (DIIOKTyaluil MEIIAOIUX OTPaKEHHH.
Lenpto paboTHl SBISETCS TOJMYyYEHHE OOIIMX XapaKTEPUCTHK KOMIIEHCATOpa MOMEX, YHPOIIAIOMINX OIEHKY €ro
3¢ $EeKTUBHOCTH JUTA TApaMEeTPOB TIOMEXOBOH 0OCTaHOBKH, MPEACTABIIAIOIINX NPAKTHIECKUH HHTEpEC.

Aaroput™m 00padoTkm u momenu momex. Ciemys creru@uKe MUCKPETHBIX CHTHAIOB M IM(POBBIX
METOZOB 00paboTKH, OyJeM paccMaTpUBaTh UX MaTeMaTHYCCKOE OMUCAHUE B JTUCKPETHOM BPEMEHH, 00O3HAYHB i-
MOPSAKOBBII HOMEP TEKYIIET0 BpEMEHHOI0 OTCUETA.

I[lycth ©# — TpomyHas HOUCKpPEeTHas MOIYJIHMPYIOMas IIOCIEAOBATEIBbHOCTh C MHK-(QAKTOPOM pf,
OTIpeNIeIIAONas 3aKOH aMIUIATYTHON U (ha30BOM MaHUITYIAINN 30HAUPYIOMIETO curHaia. KaxIplii CHMBOI u; 3TOH
MOCJIEI0BATEILHOCTH MOXKET MPUHUMATh OJHO W3 Tpex 3HadeHuit: u; € [-1,0,+1]. Curnan s Ha BXoJe MpUEMHHKA
MpeACTaBIseT co00i cymMMy M MemaromuX OTPAKEHHH C KOMIUIEKCHBIMHA aMIUIHTYIAMH, ONpeAesIeMBIMH
BEKTOPOM W (pa3MepHOCTh M), 11 OEI0T0 TayCCOBCKOTO IIIyMa V ¢ HYJICBBIM CPEIHUM U TUCTIepCHEn o,>. Toraa i-blii
OTCYET BXOAHOTO CHTHAIA IPUEMHHKA OTIPEIEISIETCS BRIPAKCHUEM:

s.=U"w, +v, M
rae U; — 3HaueHHe BEKTOpa, COAEPKAIIEro M IOCIENHAX OTCYETOB MOLYIMPYIOMIEH OCIEI0BATENFHOCTH, TO €CTh
OT U3y 0 U;.; BKIIFOUUTEIIBHO;

i oOecrieyeHHsl BPEMEHHOW pa3sBA3KM TNPHEMHHKA M IEPENaTYNKa HPHEMHHK OJAHKAPYETCS

(3aKkpbIBaeTcsi) Ha BpeMsi H3JIyYeHHs, TO €CTh Ha BpeMs JCHCTBUS HEHYJEBOTO CHMBOJA i; MOJAYIHPYIOLICH
MocJeI0BaTeNbHOCTH. TakuM 00pa3omM, Ha 00pabOTKY IMOCTyMIaeT CUrHAM d, i-bIi OTCYET KOTOPOTO UMEET BUI:

di:(1_|”i|)'si:(1_|”i)'(UiH'Wi+Vi) @)

Cunrast, 9TO aganTHBHBIA (WIBTP NPEACKA3bIBACT CHUTHAT ), KOMIIGHCHPYIOIIMA BXOJHOW CHTHAN S,
3aIUIIEM BBIPAKEHHE OITMOKH KOMIIEHCAIINU € B MOMEHT BPEMEHH i

€ :di_yi'(1_|ui|):(1_|”i|)'(si_yi) 3)

OTMeTM, YTO TIOCKOJBKY HA BXOJ YCTpOWCTBA OOpaOOTKM TOCTYIAeT CHUTHAJN, OJaHKUPYEMBIH
HOCIIEOBATENBHOCTEIO 1 — |u4{, TO KOMIICHCAIJHOHHBIH CUTHAJ y, WM OIINOKA KOMIICHCALIMU € TOXKE JOJDKHBI OBITh
YMHO)KEHBI Ha 3Ty IIOCIIE0BATENbHOCTb.

OyHKIIMOHUPOBAaHHE AJaNTHBHOTO (miIsTpa, peanusymoomero amroputM HCK ¢  Hopmammzammen,

onuckiBaercst 1ByMsi BbipakeHusimu [1]. TlepBoe W3 HHUX — 3TO ypaBHeHHME MOAU(HKALUK OLEHOK W BECOBOTO
BEKTOpa, a BTOPOE — YpaBHEHUE (PHUIIBTPAIIMU KOMIICHCAIIMOHHOTO CUTHAJIA )
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IZie W; | — 3HaueHHe BEKTOpa OLEHOK B MPEAbIAYIIUil i—]1 -bIil MOMEHT BPEMEHH;
M — 1I1ar ajianrtanuu, Beioupaercs u3 auanazona (0,1) U3 cooOpaxeHHi yCTOHYUBOCTH.



Hnst oueHk 3¢ PEeKTHBHOCTH KOMIICHCAIIMK HCIOJIb30BAJIHMChH JIBE MOAENN (DIIOKTYaluii, OMHCHIBAIOIINX
OIMH W3 CaMBIX CIIOKHBIX BUIOB (PIIOKTYHPYIOUINX HWCTOYHHKOB IIOMEX - MOPCKYI0 mMoBepxHOCTH [3]. Ilepmas
MOJIEIIb UMEET SKCIOHEHIMAIBHO yOBIBAIOIIHMI BUJI aBTOKOPPEISIIMOHHON (PYHKIIMHM U COOTBETCTBYET COOCTBEHHBIM
(IroKTYyanusiM OTpaXKaloIIMX AJIEMEHTOB I10J ACHCTBUEM BETpa M APYI'MX BO3MYILEHHH MOPCKOW IOBEPXHOCTH.
Koppensiponnass (GyHKIHs BTOpOH Mojaenu (IIOKTyaluii MMeEeT TayCCOBCKHI XapakTep W COOTBETCTBYET
(hirOKTYaIsIM, BEI3BAaHHBIM BpAIllcHHEM aHTCHHBI M IBUDKCHUEM HOCHTEIIS.

Onenkoit 77 3G(GEKTUBHOCTH aNrOpuTMa KOMIICHCAIIMM OYJeM CYMTaTh OTHOCHUTEIbHYIO OIIHOKY
KOMIICHCAIINH, TO €CTh OTHOIICHHE CPEIHEH MOIIHOCTH OIMUOKHM KOMIICHCAIMU K CPEeIHEH MOIIHOCTH BXOJIHOTO
CUTHAJIA!

2 2
n=E(s-y)'/E(s")
rae E(-) — CHMBOJ CTaTUCTHYECKOTO CPEIHETO.
OnucanHasi MOJeIb Pean30BaHa B Cpejie BU3yalibHOro MojieupoBanus Simulink Matlab 6.5.
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PesyabTathl. s MomenupoBaHUS OBUIM YCTaHOBIICHBI CJCIYIOIIHNE OCHOBHBIE MapaMeTpHl: YacToTa
TUCKpeTH3anuy (IIHpPUHA CIIeKTpa paamocurHana) fi= 10 MI'I; KoiamdecTBO KaHAIOB IO AWCTAHIUHU (TIOPSIOK
¢uneTpa M) — no 256; nuk-dakrop curnana pf — or 2 no 20; adpdexruBHas mupuHa crekrpa Af QIoKTyanui
Memaromux orpaxkeHut — ot 80 'y no 10 KT 'u; momHOCTH 6,7 aJUTHTHBHOTO wyma - 80 nb; war aganrauun p=1.

Ag]; JkHz n=n(&,M),dB Af Ktz n, =n,(&,M),dB
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Haubonpumii npakTHYecKuil MHTEpeC NMpeICTaBIseT 3aBUCHMMOCTh 3(P(EKTUBHOCTH 77 KOMIIEHCAIUH OT
napaMeTpoB MEMIAOINUX OTpaxeHud. OUYEBUAHO, YTO MPU PACHIMPCHHUU TUara3oHa 3aJCepPiKeK BO3MOXKHOTO
PACTIONOKEHUS TIOMEX W YBEIMYCHUH 3(PPEKTUBHON MUPUHBI CIICKTpa (HIroKTyarwii 3G (HeKTHBHOCTh KOMITCHCAIIHY
Oyzner magate. Ha puc. 1 npeicTaBieHsl pe3yabTaThl, MOMyYCHHBIC IPU NHK-(paKTOpe CUTHANIA, PABHOM 5, IS ABYX
TUNOB (irokTyaruit. 3aBUCUMOCTh 77; (pUC. 1a) COOTBETCTBYET MEPBOMY, a 3aBUCUMOCTh 77, (puc. 10) — BTopomy
tuny mrokryanuii. ['paduku mpencTaBieHbl B BUAEC KOHTYPOB TPEXMEPHON MOBEPXHOCTU OJMHAKOBBIX YPOBHEH.
OOt BU 3aBUCUMOCTEH, ONM3KUIT K CEMEUCTBY IPSMBIX C OJMHAKOBBIM HAKIIOHOM, KaK JJISI OAHOTO, TaK W M
JIpyToro TUMa (IIFOKTyannuii OJHO3HAYHO YKA3bIBACT, YTO TIyOMHA KOMIICHCAIIMH B OJWHAKOBOH CTEIICHH 3aBHCUT
KaK OT Juana3oHa 3aniepxek A7= M/ f;, Tak U OT MHPHUHEI ciekTpa (arokTyaruit Af. JIpyrumu cioBaMu, riryOuHa
KOMIICHCAIINH OIpeaesieTcs MpOW3BeAeHHEM S 3THUX BEIHMYMH, TO €CTh IUIOMIAbI0 IIIOCKOCTH, 3aHUMaeMOM
3a/IepKKaMH 1 9aCTOTHBIM CIIEKTPOM MEIIAIOIINX OTPAKCHHH.

S=At-Af =M -Af/f, (6)

Bripaxenne (6) TO3BOISET YMEHBIINTH KOJMYECTBO IapaMEeTPOB, OMpPENENSomux 3(PQeKTHBHOCTH
KOMITEHCAIIMM U OTOOpa3uTh TPEeXMEpPHBbIE MOBEPXHOCTH, MPUBEIECHHBIC Ha puC. 1 a), 0) B ABe OOBIYHBIE KPHBBIE,
n300paKeHHbIE HA DPHC. 2 a) CIUIOIIHBIMU JIMHUSAME. XapaKTepucTHka 77; = 77;(S) COOTBETCTBYET MOBEPXHOCTH,
MIPHUBEIICHHOW Ha puC. | a), a XxapaKTepHuCTHKa 77, = 17,(S) — HOBEpXHOCTH Ha puc. 1 6).

B oGnactu 3HavueHUH, TPEACTABIAIONICH MTPAKTHUSCKUA WHTEPEC TH KpWBBIE (CIIONTHAS TUHUS) XOPOIIIO
ANMPOKCUMUPYIOTCS MPSIMBIMU (ITYHKTHD).

m(S) = =3(log, S +3)+3,, n,(S)~—-6(log, S +3)+0, (7

rae O; u 8, — CMEIICHHUE, 3aBHUCAIICE OT MHK-(PAKTOpa MOAYJIUPYIOIICH MOCIeI0BATEIILHOCTH.

CkopocTh cHaJaHusl MOJy4YEeHHbIX XapaKTePUCTHK (HAKJIOH allpPOKCHMHUPYIOUIUX MPSIMBIX) HE 3aBHCUT OT
MUK-(paKTOpa U cocTaBisgeT 3 nb Ha OKTaBy Ui IepBOro Tuma (IFOKTyanuid u 6 n1b Ha OKTaBy ais BTOPOTO.
XapaKTepuCTUKU Ha PUC. 2 a), KaK U Ha PUC. 1, COOTBETCTBYIOT JaHHBIM, ITOJyUYCHHBIM MPH MHK-(PAKTOpE, paBHOM
5. Jlnst apyrux 3HaYeHHU MUK-(akTopa B nuama3oHe ot 2 1o 20 BeIHMYHMHA CMEIICHUS MOXKET OBITh OIpeJIeiieHa Mo
3aBHCAMOCTSM (pHC. 2 0), TOCTPOCHHBIM MO pe3yibTaTaM MojaenupoBaHus. Cleayer OTMETHUTh, YTO HCTHHHOE



pacripesielleHHe MEMIAoIUX OTPaXCHWH MO [Hama3oHy 3alepXKeK MMPaKTUYeCKH HE OKa3blBaeT BIMAHUSA Ha
3 PEKTUBHOCTD UX KOMIICHCALIUH.
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Takum 00pazoM, Ha OCHOBaHMM IPOCTHIX BbIpaxkeHHH (6),(7) u rpaduka puc. 2 6) MOXKHO paccUMTaTh
3¢ PEKTUBHOCTE KOMIICHCAIIMM MEMIAIOINX OTPAXEHUH B PaJAMOJIOKAIMOHHBIX 337adax JuIl BCEX OCHOBHBIX
XapaKTEePUCTHK IIOMEX, CUTHAJIa ¥ yCTPOHCTBa 00paboTKH.

BoiBoab!

1. BrmonHeH aHamu3 3(QQEKTHBHOCTH KOMIIEHCAMM MeImaonmx oTtpaxkeHnidi B PJIC co cioxHBIM
KBa3MHENPEPHIBHBIM CHTHAJIOM Ha ocHoBe amantuBHoro HCK amropmrma mmdposoit ¢umstpammm. IloxazaHa
BO3MOKHOCTh Kau€CTBEHHOTO YJYUIICHHS MOMEXOYyCTOWYMBOCTH K BO3JCHCTBHIO MOMEX 10 OOKOBBIM JIETIECTKAM
(yHKIIMM HEONPEAEICHHOCTH 30HUPYIOILETO CUTHANA.

2. Iloka3aHo, 4to 3((EKTUBHOCTE KOMIICHCALMM ONpPENeNseTcss NPOU3BEJCHHEM IHala3oHa 3allepikeK
MELIAOIINX OTPAKEHUH Ha () (EKTHBHYIO IIMPUHY CIEKTpa UX (IIOKTyanui.

3. Jlma nmByx Mopneneid (UIIOKTyallMd MeEIIAIOIIUX OTPKEHUH MOJYyYeHBl IPOCThIE aHATUTHYECKHUE
BBIPOKEHUS, MO3BOJIAIONIME OIEHUTHh 3()(HEKTUBHOCTH KOMIICHCALMK B JMANa30HE 3HAYCHHM, MPEICTABIISIOIINX
MPaKTUYECKUN UHTEPEC.
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