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AJITOPUTM BBIZIEJIEHNA OCHOBHOI'O TOHA
N JETEKTUPOBAHUA TOH/HE TOH
II0 MUHIMYMAM PABHOCTHON ®YHKIINN
HA YYACTKE MMHVNMAJIBHOI'O IIEPNOJIA

E. A.llepBymun, /1. H. JlaBpoB

OnuchiBaeTCst aJrOPUTM HAXOXKIEHUSI MI'HOBEHHBIX 3HAYEHUIT TEPUOIOB OCHOB-
HOI'0 TOHA PEYEBOr0 CUTHAJA, UCHOJB3YIONUNA KPATKOBPEMEHHYIO (DYHKIUIO
CpeslHero 3HAYUEHUs pa3HOCTU. PellleHne 0 HaJIWINW TOHA NPUHUMAETCA IIPU
CpaBHEHWM 3HAYEHUI MUHUMYMOB pasnocTHou dyukimu. [Ipeamaraerca aib-
TepHATUBHBIN BHIOOD HAYAJIA IIEPUOJIA.

[Ipormenypa BbIAe/IeHIsT OCHOBHOI'O TOHA, SIBJISIETCS OTHOM U3 BaXKHEHIINX 337124 B 00-
JIACTH aHaIM3a pedn. Bblme/seHne OCHOBHOIO TOHA HCIIOJIB3YeTCs B BOKOJIEPAX, CH-
cTeMaX CHHTe3a pedd, CHCTeMAaX PACIO3HABAHUA II0 T'OJIOCY M JAPYTUX MPUIOZKEHH-
siX. B pedeBoM curaaJie meproj OCHOBHOI'O TOHA COOTBETCTBYET IMEPHOLY KOJIeOaHuUit
T'OJIOCOBBIX CBA30K U ABJIdEeTCA O,ZLHOI';I U3 OCHOBHbLIX XapPaKTEPUCTUK MCTOYHUKaA BO3-
Oy2K/IeHUs TOJI0OCOBOIO TPAKTA.

CymiecrByer psiji aJrOPUTMOB, KaK/IbIii U3 KOTOPBIX MMEeT CBOU HPEUMYyIIe-
CTBa W HEJOCTaTKH. HI/IKOBbIe AJI'OPUTMbI BblLAEJICHUA OCHOBHOI'O TOHA HMCIIOJIb3Y-
10T aMIJIMTYAHO-BPEMEHHDbIC XaPaKTECPUCTUKU CUTI'HaAJIA, BbIAEJIAA TOYKU JIOKAJIbHbBIX
MAKCHMYMOB U /U MUHUMYMOB DEYEBOTO CUTHAJA U HCIOJb3Ys UX [ OMpeesie-
HUs Ieprojia. /laHHbpie MeTOIbl 9y BCTBUTEIbHBI K MOSIBJIEHAIO JIOZKHBIX MAaKCHMYMOB.

CyTh CHEKTPaJIbHOIO METO/a 3aKJII0YALTCH B IIOCTPOCHUH CIIEKTPA CUI'HAJIA U HA-
XOKJIeHIH MaKCHMYMa B IIPeIeIaX JOIYCTUMBIX 9acTOT. [Ipu aToM /111 BRIMHC/TeHUST
TpedyeTcss OTHOCUTEILHO OOJIBIIOE KOJTUYIECTBO OIePAIlHil.

AJIropuT™bl, HCHOJIB3YIOMUE ABTOKOPPEJANUOHHYIO WM KPATKOBPEMEHHYIO
dbyukmuo cpegnero 3uadenus pasaocru (KOCP) [4], BBIYHCASIIOT HEKOTOPYIO HH-
TerpaJibHy0 JI/Ig 33JaHHOIO0 HHTEPBAJIa XapaKTePHCTUKY W II0 HEil ONeHHBAIOT 3HA-
JeHne mepuoja. Ilpm 3ToM BBIYHC/IEHHOE 3Ha4YeHHe IPH COOTBETCTBYIOIEM HOPMU-
POBaHUU ABJIAETCA TAK2KE Mepoﬁ BOKaJIN30BAHHOCTU. AﬂFOpI/ITMbI JaHHOI'O KJiaCCa
O6ﬂaﬂaIOT lpuemMJieMbIM CO4YeTaHueM IIPOCTOThI U TOYHOCTH, OJJHAKO 1yBCTBUTE/IbHbI
K n3MeHeHnaM (GOpMbI pedeBoro curuasa. [losromy B maHHOil pabore mpemaraer-
cg MoauduKalKsg aaropuTMa, ocHopanuoro Ha Bbrauciennn KOCP. Beibop mex iy
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aBTokoppeanuonnoit pyukmueit 1 KOCP ocnosan Ha 60j1€e MpOCTOM BBIYHCICHIT
nocJieHeit. Bosee nerasibHOe cpaBHEeHHE STUX (DYHKIUNA MOXKHO HATH B [2]

B o6miem Bujge KOCP (unorma 51y GbyHKIUIO HA3BIBAIOT PA3HOCTHON WU C/IBHU-
rOBOIi) OIIPEJIE/ISeTCs KaK

Sa(h) = Y [s(n+m)wi(m) — s(n+m — hws(m — h)],

m=—0oQ

riae s(t) — dbyHkuus cursasa; wp, we — OKOHHbIE (yHKIuU. OUeBHHO, Y4TO €C-
i y4acToK S(t), IMOnaJalomuii B OKHO, UMeeT KBAa3UIIEPUOJMYECKUIl XapaKTep
¢ nmepuonom 1, To dbyHKIuUg S, OyaeT MMeThb sIpKO BBIPAKEHHbIE MUHIMYMBI IIPH
h ="T,2T, ... YcioBue HaJIUIH TAKOTO MUHUMYMa OYJIeT UCII0JIb30BATHCS J/Isl OIIpe-
JeJICHU A TOH/He TOH, T. €. ABJideTCd JIN Yy4aCTOK BOKaJIM30BaHHbIM HWJIX HEBOKAJIU30-
BAaHHBIM. HpI/IMep BOKaJIM30BaHHbIX WU HEBOKAJIM30BAHHbIX YYaCTKOB pe€4dHu, a TaK2Ke
COOTBETCTBYIONUX UM (DYHKIUI PA3HOCTH, HPUBEJIEH HA puc. 1.
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Puc. 1. [Ipumep y9acTKOB CHTHAJIOB M WX PA3HOCTHBIX (DYHKIWI: BOKAJIM30BAHHBIN yIaCTOK
(cBepxy), HEBOKAJIM30BAHHBIN (CHU3Y )

st paboThl ajropurMa morpedyercs 3auKCupoBaTh HECKOJIHBKO KOHCTAHT:

Trnaz — MaKCUMAaJIbHOE 3HAYEHUE IIEPU0/Ia, BHIPAKEHHOE B OTCUYETAX;

(P, P») — uHTepBaJs, UCIOJb3YIONMIACS /sl IPOBEPKHU HA HAJIUYIHE TOHA;

Ay — KodbdumpmenT a1 3a1aHnd IOPOra Ha HAJHYHe TOHA;

Ay — koddduruent g 3aJaHusd IOPOTa, UCHOJIB3YIONUACS B IPOBEPKE, HE
HailJleH Jiu Hepuo/l, KPaTHblii OCHOBHOMY.
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Ha kaxkmoit mrepamum aJaropuTMa HCCAeIyeTcsd YacThb CUTHAJIA, MOMAIAIONAsT
B IPAMOYTOJIbHOE OKHO pa3Mmepa 1.

L, 0<t<Thaw

wy(t) = wa(t) =
1) 2(1) 0, B IPOTUBHOM CJIy4ae

1. Ilycte 84, ¢ = 1,. .., Tipgr — OTCUETHI CHTHAJIA, ITOMAIAONIAE B OKHO HA TAHHON
ATepaluu.
2. Bpramcisgiorcs 3HaveHus pa3HOCTeld

Tma:v

Sh = Z ‘Si_si+h|7 h’:Ph’”vaam-

i=1

3. Boruucisiercss nauboJiee BeposiTHOE 3HAYEHHUE II€PUOJIA, BbIPAXKEHHOE B OT-
cuérax
T =arg min 5.
hE(PLTmaac)
4. Ecmm T < P,, To mojaraeM, 4To Ha JAHHOM YYaCTKe HET OCHOBHOI'O TOHA;
KOHEI[ HTepalliu.
5. Ecin cymiecrByer ¢ Takoit, 4To

Si S AIST7 1€ (P17P2>7

TaKyKe 110JIaraeM, 4TO Ha JJAHHOM Y4YaCTKe HeT OCHOBHOI'O TOHA, U LEPEXOJUM
K CJeAYIONeid urepamun.

6. O6osnayum S = Sr.

7. Haxonmum MunumyM cpenu 3uadenuit Sp,, ..., Sr—p,. llycts 17 — TouKa, B KO-
Topoit gocruraercss MuaumyM. Ecim S7; < AoS, to nonoxum T = T u Bep-
HEMCS K HavdaJly mara 7.

8. Cumraem noJiydeHHoe 3HadeHue 1’ mepuooM OCHOBHOI'O TOHA.

B caydae HaxoxKieHusT IEPUOIA, OKHO CABUIAETCA HA BeJIMIUHY 1, B IPOTHBHOM
caydae — Ha BeTUIUHY Tap /2.

KoncranTsl, HeoOxoaumble i paboThl aJITOPUTMa, OIIPEJIeTHM CJIeTYIOIIM 00-
pazom. llosoxkuM, 9T0 aaropuTM AOJ2KEH HCKATh HMEePHOAbLI OCHOBHOI'O TOHA, COOT-
BETCTBYIOLIME JIMAA30HY 9aCTOT Fomin — Fomar T, TOrIA Thgee = 1/ Fominrate, e
rate — vacrora jauckperusanuu curtasia. Oupegenum reuepb L, = 1/ Fopaarate —
MHUHHMAJIbHOE 3HAYEHHEe Mepruoja OCHOBHOrO ToHa. llomoxkum P, = 1/3T,n,
Py = 2/3T,in, Toraa (Py, Py) — noppiarepsa uarepsasa (0, Ty, ), B KOTOPOM MaJIo-
BEPOATHO IIOSIBJIeHNe MUHUMYMa, 3Hadennii Sy,. [Ipu ¢pukcupoBaHHBIX 3HaYeHUIX P
u P, nacrpausBarorcs napamerpbl Ay, As sl yI0BJIETBOPEHUs eIl HPUJIOXKEHUS,
B KOTOPOM HCIIOJIb3YETCsI JAHHBII aJrOPUTM.

Tak, HAIIpAMED, JIJIS CHCTEMbI UIeHTUMDUKAINE TUKTOPOB, IPEIJIOKEeHHO| B [3],
AJITOPUTM BbIJAEIEHNS OCHOBHOI'O TOHA JIOJI2KEH OBbITh HACTPOEH TaKHM 00pPa30M, ITO-
ObI, C OJIHOI CTOPOHBI, OH He BBIJEISLT IEPUO/IbI, Ha KOTOPLIX HEJIb3s ¢ YBEPEHHOCTHIO
YTBEPZKAATh HAJIUINE TOHA, U C JIPYTOMl CTOPOHBI, JOJIKHO OBITH BBIAEIEHO JTOCTATOY-
HOE KOJIMYECTBO IePHUOJIOB JIJIs IIPEICTaB/IeHUs Mab/I0HA JUKTOPa. JPHEKTUBHOCTD
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BBIOPAHHBIX 3HAYEHHUII TapaMeTPOB B TAHHOM IIPUIOKEHIH OIEHIBAETCS 110 HTOI0OBO-
My IPOIEHTY BepHBIX HaeHTHMUKAIMI Ipu JaHHOI 6a3e. [lpu 3a1aHHBIX 3HATEHUSIX
Fomin = 70 I't, Fomae = 450 'ty B pe3ysibTaTe SKCIEPUMEHTOB HAJ TECTOBOi 0a30it
ObLn BoIOpanbl 3HadeHus moporos A; = 1,3 u Ay = 1,15.

[ToMuMmoO oupejie/ieHust MIHOBEHHBIX 3HAYEHMI 1ePUOJ0B OCHOBHOI'O TOHA, 4aCTO
Tpebyercsa yKa3aTh HAadajI0 IEepHoja, HAIPUMEp, JJIs CHCTEeMbI cuHTe3a pedn. Pac-
IPOCTPAHEHHBIME SIBJIAIOTCA CJIeAyIoIue ABa moaxoaa. OJWH U3 HUX B KadecTBe
HaYaJa MepHo/ia OIpe Ie/igeT TOUYKY MaKCHMAaJIbHOIO 3HAYeHHs CHTHAJA B IIpejesax
HaIEHHOTO LeproAa. Takoi 10AX0/1 HPOIIe B Peaiu3alud 1, BO3MOXKHO, CIIOCODEH
Ha DoJIee TOYHOE OLPee/IeHNe HadaJla, [IePUO/Ia BBUJLY OLPEIe/JIEHHON BbIPasKeHHOCTH
MAKCUMyMa PEeYeBOIr0 CHIHAJIA.

Onuako 6osiee 4acTo, 0COOEHHO B CHCTeMax cuHTe3a (cM., Hampumep, [1]), mc-
OJIB3YEeTCA JPYTOil IOAX0/T, KOTOPBI OIIPe/ie/isieT B Ka4eCTBe Hada Ia IePUOIa TOIKY
Lepexo/a CUIHAJA, Yepe3 HOJIb CJIeBa OT TOYKM MaKCUMyMa. B cBoeii pabore aBrop
UCIIOJIb3YeT U JIPYIUe IIOAXO0/bI, HPU KOTOPbIX CHAYaJa HAXOUAMTCH TOYKA MAKCUMY-
Ma, a 3aTeM OIPEJEJIsIeTCs Haval0 HePUo/ia, OTCTOSIIEe CJIeBa OT TOYKH MAKCUMYMa
Ha paccrogHue, (PUKCHPOBAHHOE II0 BPEMEHH JIN00 3aBUCSINee OT JTHHBI HAllJeHHOIO
EePHO/IA.

[IpeaiozkeHHblil B JaHHO0il paboTe aJrOpuTM BblJEJI€HUsT OCHOBHOI'O TOHA, LIPH-
HsTHs DEIIeHUs] TOH/He TOH M Pa3MEeTKH Ha HEePHOJbl HCHOJIb30BAJICH B CHCTEME
pPaClO3HaABAHUA JAUKTOPOB. AJIropuT™M He Tpedyer CJI0KHbIX BbIYUC/ICHHA U MHOI'O-
YUCTEeHHBIX HACTPOEK M MOKeT OBITH IPUMEHEH B CHCTeMaX aHaIN3a U CHHTe3a Pedl,
PACIIO3HABAHUH PEYU, PACIO3HABAHUH JUKTOPOB U JPYIUX MPUIOKEHUSIX.
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