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[Ipennoxxen crnoco® onpeneneHns: MECTOMOJIOKEHNST TUKTOPOB C HCIOJIB30BaHHEM KOH(EpeHII-
CHUCTEMBI, COIYIACHO KOTOPOMY 3a/Ial0T BXOJHBIC IIApaMeTphl KOH(EPEHI-CUCTEMBl M BXOJIHBIC
TapaMeTphl ISl IOCTPOCHHUS CeTKU IMOMCKA M KIaCTePU3alii, IPUHIMAIOT MHOTOKAHAIEHBINA 3BYKOBOM
CUTHAJI, COZCPXKAIIMU PedYb TUKTOPA, Pa3OMBArOT MUKPO(OHBI KOH(GEPEHI-CUCTEMbI Ha MOIMHOXKCCTBA
MHUKPO(OHOB, KaXJ0€ M3 KOTOPHIX ONpPEAETseT OTACIBHYI0 HPOCTPAHCTBEHHYIO OONacTh ITOHMCKA,
MTONTyYar0T KBAa3HUPETYIBIPHYIO CETKY MOWCKA C MCIIONF30BAHUEM BXOIHBIX MApPaMETPOB UIS TOCTPOCHHUS
CETKU TMOHUCKA, HA3HAYAIOT KaXIYI0 TOYKY KBa3HPETYJISIPHOM CETKH MOMCKa OIHOMY U3 MOJAMHOXKECTBa
MHUKPO(GOHOB C (OPMHUPOBAHHEM MHOXECTBA AWCKPETHBIX TOYEK I KaXKAOTO W3 ITOIMHOXKECTB
MUKpo(oHOB. Crioco® TakKe BKIIOYAET OCYIIECTBICHHE MapaUIeIbHON aKyCTHUSCKOH JIOKAIM3aI[ii
B MHOTOKaHAJIbHOM 3BYKOBOM CHUTHAJle, COJIEpXKallleM pedb JTUKTOpa, Ui KaXKIOW OTHelbHOU
MIPOCTPAHCTBEHHON 00aCTH TIOMCKa ¢ ucmonb3oBanueM anroputMa SRP-PHAT (Steered Response Power
Phase Transform) c¢ momydennem SRP-3HadeHWI U TOYEK Ka)XXIOTO MHOXKECTBA JHUCKPETHBIX TOYEK;
OCYIIECTBJICHUE arlioMepaTUBHON MepapXuyeckor kiactepusannn SRP-3HaueHni AUCKPETHBIX TOYEK C
HCTIOJIb30BaHUEM BXOAHBIX ITapaMeTPOB KJIACTEPH3AlMH C BBIACICHHEM KJIacTepa MPOCTPAHCTBEHHBIX
TOYEK, 3aJaOIINX O0JAacTh JIOKANU3AIMH JAWKTOPa, M OIPEHEIIIOT MECTOIMOJIOKEHUE IHKTOpa B
BBIJICTICHHOM KJjiactepe. [IpemiaraemMblii cmocod CoKpariaeTr KOJIMYECTBO BBIYMCICHUH MO CPAaBHEHHIO C
CYIIECTBYIOIUMH CIIOCO0aMHU ¥ YBETUINBACT CKOPOCTH BHIITOTHEHHUS JIOKATU3AIIH TP MTOICPKUBAHUN
BBICOKOW TOYHOCTH ITOMCKA MECTOTIONOKEHHSI TUKTOPA, IPUCYIIYI0 METOIaM ITOMCKa O BCeH ceTke.
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CIIOCOBb OINPEAEJIEHNA MECTOHOJIO’)KEHUA TUKTOPA C
HCITIOJIB30OBAHHEM KOH®EPEHII-CUCTEMbI

O6acTh TEXHUKH

Hacrosiimee wu300peTeHne OTHOCHTCS K OOJacTH ONpeAeNeHHs MPOCTPAHCTBEHHOTO
TIOJIOKEHHSI UICTOYHHKA 3BYKa, a 00jiee KOHKPETHO — K ONPENEIEHUI0 MECTOMOJIOKEHHST TUKTOPOB
B MMOMCILUCHUUN OJIs HepeFOBOpOB C HUCIIOJIB30BAHUECM KOH(l)epeHLI-CI/ICTeMBI, paCl'lOJIO)KeHHOﬁ B

3TOM INOMEILICHUHN.

YpoBeHb TEXHUKH

KoHpepeHL-CHCTeMbl [IMPOKO HCTONB3YIOTCS Ui MPOBEACHHUS] JENOBbIX BCTPEY N
MPOU3BOJCTBEHHBIX COBEINAHHI, B KOTOPbIX MOXKET MPHUHUMATh Y4acTHe OOJbLIOE KOJMYECTBO
y4acTHHKOB (nukTopoB). Kak mpaBuiio, KOH(EpEeHL-CUCTeMbl HMCIONb3YIOTCS B CIELHAIbHBIX
MOMELIeHUSIX JIJIsl IEPErOBOPOB M COAEPIKAT pacrpenesieHHbIe MUKPO(OHBI, KOTOPbIe pa3MeLIeHbI
Ha OOIIeM CTOJi€é W COENWHEHBI C HCIIOJNIB30BAHUEM ayAHOMHKIepa. J{MKTOpBl HacTo He
OrpaHUYEHBI B BHIOOPE MECTa U MOTYT PACIONIAraTbCsi OTHOCUTENIBHO MUKPO(OHOB KOH(DepeHII-
CHCTEeMbI TPOU3BOJIBHBIM 00pa3oM. [l oCyInecTBieHHsT aBTOMATHYECKOTO MPOTOKOIUPOBAHHS
NIePEroBOPOB B 3THX Ciy4asx TpeOyercs TOYHO HASHTU(PHLUPOBATH AUKTOPA, YTO OCOOEHHO
3aTPYAHUTENbHO, KOIZla OTHUM MUKPO(POHOM KOH(EPEeHI-CUCTEMBI TONB3YIOTCS 1Ba WK Ooee
AUKTOPOB. B Takux ciydasx s ompenesneHus NPUHAJIeKHOCTH KaKIOH CKasaHHOH (passl
OIIPENEICHHOMY YYaCTHHUKY I1€PeroBOPOB MPH HPOTOKOJUPOBAHUU IEPErOBOPOB  IOJIE3HO
OTpENessiTh MPOCTPAHCTBEHHOE IMOJIOXKEHHE JUKTOpa B TOMEINEHUH il [EPErOBOPOB.
ITpocTpaHCTBEHHOE TMOJIOKEHUE aKTHBHOTO JUKTOPAa MOXKET ObITh 3((PEKTUBHO ONpPENeNeHO C
MIOMOLIBIO METOIOB OIPEAENIEHHSI MECTOIMOJIOKEHUS] HICTOYHHKA 3BYKA.

B kauecTBe HaIEKHOTO CrOCOOa OMpeneNeHus MOJOKEHHsT UCTOYHUKA 3BYKA B ILIYMHOM
cpene ¢ pesepOepaumeiri m3BecteH airoput™m SRP-PHAT (Steered-Response Power Phase
Transform).

KR20140015894 (mara mnyOmukamum 07.02.2014) packpbiBaeT cnocod OmpeneneHus
nojoxxeHust ucrounnka 3Byka (Method for estimating location of sound source). M3BecTHbIi
croco0 TOMCKa IO CETKe OCHOBAaH Ha pa3leleHWH HalpaBlIeHUs HCTOYHHKA 3ByKa C
UCTIOJIb30BAHMEM KOHCTPYKLMH € MHUKpodoHamMu H BbruucieHun 3HaueHuil SRP-PHAT c
UCTIOJIb30BAHUEM COBOKYITHOCTEH map MHUKPO(POHOB B KOHCTPYKLMH. OIHAKO JJIsl TOCTHUIKEHHS
IOCTaTOYHONH TOYHOCTH ONpenesieHHsl MOJIOKEHUs crocod Tpedyer oOpasoBaHust OOJBIION
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TIOMCKOBOMW CETKH (CEeTKH TOUEK) U 00paboTKH OONBIIOrO KOJMYECTBA CUTHAJIOB, MOJyY€HHBIX OT
KOHCTPYKLIMM C  MHKpOopOHamMu. DTO MPUBOAMT K  CYLIECTBEHHOMY  IOBBIIICHHIO
BBIUHCJIUTENIbHOU CJIOKHOCTH, TpeOyeMOoH IJisi OCYIIeCTBIIEHHUS CrIoco0a.

CN 109709517 (nmara myOmukammu 03.05.2019) packpeiBaer crnoco® Moucka HCTOUHUKA
3ByKa IO HANPABISIOIIEH CETKe Ha OCHOBE aJrOpUTMa MMHTALMU OT)KUTa C HMCIOJIb30BAaHUEM
anroputma SRP-PHAT (SRP-PHAT sound source positioning grid searching method based on
simulated annealing algorithm), cornacHo KOTOPOMY OCYIIECTBJISIFOT TOUCK T[IIOOATIbHOTO
MakCUMyMa B peryjsipHOil cerke moucka SRP ¢ MOMOINBIO anroputMa MMHTALUH OTXKUTA
(simulated annealing algorithm). CornacHo 3ToMy crocoOy, IJisi COKpAIEHHUs] BEIYUCTUTEIbHBIX
pecypcoB, TpeOyembix st moxpcuera SRP 3HavyeHust Aisi KakOOHW TOYKH CETKU ITOMCKA,
COKpPAIIAT KOJMYECTBO AaHAIU3UPYEMBbIX TOYeK B ceTke moucka. OOHAKO 3TO TOBBIIAET
BEPOSITHOCTb HCKJIFOYEHHsI JIOKAJIbHBIX MAKCHMyMOB H3 aHaJH3a, YTO MOXKET MPUBECTH K
CHIDKEHHUIO TOYHOCTH OMNPENeSICHUs TONOKEeHHUsI UICTOYHHUKA 3BYKA.

WO02017093554 (mara nybmukxaumuu 08.06.2017) packpbiBaeT KOH(EPEHI-CUCTEMY C
MUKPO(OHHBIM MAacCCHUBOM U CMOCOO 3axBara peun B KoH(pepeHi-cucreme. COMacHO 3TOMY
croco0y OCYILIECTBIISIIOT «rpy0oe» OmMpeAeseHre MOJOKEeHUs] JUKTOpa MO Pa3psKEHHOH CeTke
NIOMCKA, T€ HCIOJb3YeTCsl CPABHHUTENbHO HEOOJNBINOE KOJNMYECTBO TOYEK IOHCKA, a 3areM
OCYIIECTBJISIIOT TIOUCK MO «JIOKAJIIbHOWY» OoJiee MIIOTHOH (HACBHIIEHHONW TOUYKAMH TOMCKA) CETKe
JUIsl TOYHOTO ONpeNeNieHHs TIONOXKEHUsT AUKTopa. M3BecTHbII cnoco0 CHUKAET BIMSHUE IIYMOB
IpU ONpENesICHUH TOJNIOKEHHsT AMKTOpa IMyTeM YCTAHOBJEHUS MOpOoroBbix 3HadeHuii SRP, a
TaK)K€ COKpAIaeT KOJIMYECTBO BbIYMCIEHMN npu peanmuzauuu anroputma SRP-PHAT 3a cuer
UCKJIFOYEHUS] HEKOTOPBIX OONacTell M3 CeTKH MOWCKA, OJHAKO TAKOe HCKIIIOUEHHE CHIDKAeT

TOYHOCTb OMPEeNIEHHUs TOJIOKEHHsI TUKTOpa MPHU 3aXBaTe Pedr KOHPEPEHII-CUCTEMOM.

PackpbiTHe CymIHOCTH H300peTeHus!

3agadeli HacTOsIEro H300peTeHMsl SBIAETCS CO3AaHHe crocoda  ONpeneNeHus
MECTOIOJIOXKCHUA AaKTHUBHBIX JUKTOPOB, IJid BBIIIOJHEHUA KOTOPOIo Tpe6yercsi MEHBIIIEC
KOJIMYECTBO BBLIYMCIIEHUH npu COXpaHCHUU BBICOKOM TOYHOCTH OoNnpeacICHUSA MCCTOIOJIOXKECHUA
JAUKTOpA, MPUCYILeH METoaM MOUCKA 0 BCeH CeTKe MOUCKa.

Eme onHOW 3amadeil HacTOSIIEro W300pETEHHs SBISETCS COKpAIIEHHE BpPEMEHH
OIIpPENeTIeHNs] MECTONOJIOKEHUS] JAUKTOpa U o0ecreueHne BO3MOXHOCTH — ONpenesIeHUs
MECTOTOJIOKEHHSI B OONbIIEM MTPOCTPAHCTBE U B PEKUME PEAJBbHOIO BPEMEHU.

Eme onHoli 3amaveii HaCTOSIIEro H300peTeHNS SBISIETCS CHUYKEHHE TOTPEOIECHHST SHEPTHH
Ipu ONpeaACICHNN MECTOIOJIOKECHUA JUKTOPA C UCIIOJIBb30BAHHUEM KOH(I)epeHI_I-CI/ICTeMbI.
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Vka3aHHbIE 3aqa4d peIleHbl CIOCOOOM OMpeneeHus] MECTOMOJIOKEHHsS JUKTOPOB C
UCTIOJIb30BAaHUEM KOH(EPEHI-CHCTeMbl, KakK yKa3aHO B AaHHOW 3asBke. Croco0 BKIOYaeT
3aJjaHNe BXOAHBIX MapaMeTPOB KOH(EPEHL-CUCTEMbl U BXOAHBIX MAapaMeTPOB sl TOCTPOCHUSI
CeTKU TOHMCKA M KJIACTEPU3ALUH, MPUEM MHOTOKAHAJIBHOIO 3BYKOBOIO CHUTHANA, COAEPIKAILIero
pedb ITUKTOPOB, Pa30MBKYy MHOXECTBA MHKPO(OHOB KOH(EPEHI-CHCTEMbl Ha MOAMHOXECTBA
MHKPO(GOHOB, KOXKI0€ U3 KOTOPBIX ONpenessieT OTAEIbHYIO MPOCTPAHCTBEHHYIO 00JIaCTh MOUCKA
IUKTOPOB M TOJyY€HHE KBA3UPETYJSIPHOH CETKM TIOHCKA C HCIHOJb30BAHHEM BXOIHBIX
napaMeTpoB JUisi MOCTpOeHHs ceTKu mnoucka. Crnocod Takke BKIFOYAET MPHCBOEHHE KaXKIOM
TOYKE TOJyYEHHOW KBa3HUPEryJsIPHOI CETKH TMOMCKA OMHOMY M3 MOAMHOKECTBA MUKPO(OHOB C
(opMUpOBaHHEM MHOKECTBA JUCKPETHBIX TOYEK I KaXKIOrO U3 MOIMHOKECTB MHUKPO(OHOB;
OCYIIECTBJIEHUE MapauIeIbHOIO aKyCTUYECKOTO ONpPENeNICHUs] MOJIOKEHNUST B MHOTOKaHAJIbHOM
3BYKOBOM CHTHAJe JJii KaKIOW OTHENbHONH MNPOCTPAHCTBEHHOW OONACTH TMOUCKAa C
ucnonp3oBanrieM anroputmMa SRP-PHAT (Steered Response Power Phase Transform) c
MOJy4eHHEM METPUKU KOT€PEHTHOCTH 3BYKOBbIX BOJIH (SRP-3HayeHus)) s KakaoW TOUKH
Ka)KI0r0 MHOXKECTBA TUCKPETHBIX TOYEK, U OCYLIECTBJICHHE arioOMepaTUBHON HepapXHUYeCKOM
kiactepuzaunu SRP-3Ha4eHHi TUCKPETHBIX TOUEK C HCIOJIb30BAHHEM BXOMHBIX MapaMeTpOB
KIacTepH3alul C  MOJyYeHHeM  KjacTepa  MPOCTPAHCTBEHHBIX  TOYEK,  3aJaroluX
MECTOTOJIOKEHHE AUKTOPA.

3asBieHHbI CIOCOO  COKpaIlaeT KOJMYECTBO BBIMHCICHUH MO CPaBHEHHIO C
CYIIECTBYIOLIMMH METONAMH, YBEIUYMBAET CKOPOCTH BBINOJIHEHHS MOMCKA MECTOINOJIOKEHHS
AMKTOpa M O00ECHeYrBaeT BBICOKYI0 TOYHOCTH IOWCKA, MPHUCYINYIO TIOUCKY MO BCEH CeTKe
TIOUCKA.

CornacHoO MPeAnoYTUTEIHPHOMY BapUAHTY peaii3alud Crnocoda BXOAHBIMU MapaMeTpamMu
KOH(EPEHLI-CUCTEMBI SIBIISIFOTCS. KOOPIAMHATBI KaKIOr0 MHKpPOQOHA B CHCTEME KOOPAMHAT
TIOMELIEHHsI, BXOAHBIMU MapaMeTpaMHu Uil TIOCTPOEHHsI CETKH TMOMCKA SIBJISIIOTCS HOMepa map
MHUKPO(GOHOB, UCKPETHBIH LIATr U Al PACIIUPEHHs KOHYCa, MapaMeTp OTCEMBAHUS TOYEK CETKH,
a BXOIHBIMHU TTapaMeTpaMu KJIACTePH3aLUH SBJSIFOTCS YHCIO0 To4ek L u mopor paccTosiHus.

Tak>ke, COrMacHO MPEANOYTUTEIBHOMY BapUAHTy peau3alii, KBa3UPETYJSPHYIO CETKY
MOMCKa TOJNY4YaloT MyTeM OMNpeAeJeHHs] MHOXKeCTBA HCKPETHBIX TOYeK B  OOLIei
NPOCTPAHCTBEHHOH O0JACTH MOUCKA M YAAJEeHHs] TAKHX TOYEK, KOTOpPbIe HAXOMSTCS OT OPYTHX
TOYEK MHOJKECTBA HA PACCTOSTHUU, MEHbIIEM, UM YCTAaHOBJIEHHOE (MHHUMAIIbHOE) PACCTOSIHUE.

CoracHO OMHOMY M3 BapHAaHTOB peaiu3alMi M300peTeHUs, MHOTOKAHAJIbHbIA 3BYKOBOMH
CHTHAJI TOCTYIAET HEMOCPEICTBEHHO ¢ MUKPO(POHOB KOH(EPEHL-CHCTEMBI, JTUOO CUUTHIBACTCS
u3 (aiina ¢ 3aMMchio 3ByKOBOTO CUTHAJA, CNIEAHHYIO BO BPEMsI IEPETOBOPOB.
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CormacHO OOHOMY W3  BapUAHTOB  peaNu3aly, B  IMOJYYEHHOM  KJacTepe
NPOCTPAHCTBEHHBIX TOYEK, 3aJAI0LIEM MECTOIOJOKEHNE AUKTOPA, ONPENEeNsioT B3BEIIEHHOE
3HAUE€HHE LIEHTpa KJacTepa, €CIM IMOCIeNYIOIMNA NOTpeOUTeNh AAHHBIX O MECTONOJIOKEHUU
AUKTOpa He TpedyeT nHpopMaIu 0 JUCTIepCHH KiacTepa U popme Kiactepa.

CornacHO OfHOMY M3 BAapHAHTOB peaANN3alliM, 3BYKOBOM CHUTHAJ, COAEpIKALIUNl peub
AMKTOpA, JIOMOJHUTEIbHO 00palaThlBalOT C ONpPEIENeHHEM BPEMEHHBIX IPOMEXKYTKOB,
COOTBETCTBYIOIUX PEYEBBIM CETMEHTaM 3BYKOBOI'O CHMTHAJIA, & MAPAJUICNIbHYIO aKyCTHYECKYIO
JIOKAJIM3ALUIO U arJIOMEPATUBHYIO MEPAPXUYECKYIO KIACTEPU3ALNIO OCYLIECTBISIFOT TOJBKO IS
OTNpENeNIEHHBIX BPEMEHHBIX NPOMEXKYTKOB. Takyro 00pabOTKy MOTYT OCYIIECTBISATh C
npuMeHeHueM naerekropa aktuBHocTH peun (VAD, voice activity detector). Omnpenenenue
BPEMCHHBIX HHTEPBAJIOB, COOTBETCTBYHOIUX PCEUCBbIM CEITMEHTAM 3BYKOBOI'O CHI'HAJIa, U
BBITIOJTHEHUE KIIACTCPU3ALMU TOJIBKO AJII TAKUX WHTCPBAJOB MOBBIIIACT TOYHOCTD ONPCACIICHUSA
MECTOTIOJIOKEHHSI TUKTOPA, Korga OOJNBbINOE KOJIWYECTBO CTOPOHHUX INYMOB HCKaXKAE€T pedb
AUKTOPOB, NOYTEM HUCKIOYCHHUA W3 aHaJii3a 3BYKOBBIX AKYyCTHYECKUX CO6bITPII>'I, HE
NPpUHAAJICKAIUX AUKTOPAM, da TAKXKE AOMOJIHUTEIBbHO CHUXKACT BBIYUCIIUTEIbHYH CJIOXKHOCTD,

TpeOyeMyIo ISl OCYIIECTBIEHHS CIIOCcOo0a.

Kparkoe onucanue yeprexeii

Hacrosimee wu300perenne nanee OygeT OMUCAaHO TMOAPOOHO CO  CChUIKAMU  Ha
CONPOBOIMTENbHBIE YEPTEIKH, HA KOTOPBIX:

@ur. 1 mnokasbBaeT OJNOK-CXeMy CIoco0a COMIACHO MPEANOYTUTENIBHOMY BapHAHTY
peann3aly HaCTOSIIEro N300 PETeHNs,;

@ur. 2 nokasbIBaeT MPUMEP PACIIONOKEHUS MUKPO(POHOB KOH(EPEHLI-CHCTEMBI 32 CTOJIOM
ISl COBELIAHUI U MIPUMEP PACTIONIOKEHHSI TUKTOPOB OTHOCHTEIBHO MUKPO(DOHOB;

dur. 3 WUTOCTPUPYET TOCTPOSHHE JIOKAJIBHOW CETKH TIOMCKA (YCEYEHHBIH KOHYC) AJIs
OIHOM Mapbl MUKPO(GOHOB KOH(EPEHII-CUCTEMBI,

dur 4 WUTFOCTPUPYET PE3YyJIbTaT MOCTPOCHUS JIOKAJIBHBIX CETOK MOUCKa (yCedYeHHBIE
KOHYCBI) JUISl KOKIOW mMapbl MHUKPO(OHOB BBIOPAHHBIX N-IMOIMACCHBOB KOH(EPEHII-CUCTEMBI,
Pa3MELICHHBIX Ha MPSIMOYTOJIbHOM CTOJIE JUUIsl COBEIIAHUH, MOKa3aHHOM Ha (UL 2, 10 yoaneHus
TOYEK, KOTOpbIe HAXOmATCs ONuke K COCeIHHM TOYKAM, YeM YCTAHOBJEHHBIH HIDKHUN Mpenesn
PacCTOSTHMUS,

dur 5 WUTIOCTPUPYET 3Talbl MOCTPOCHHUS CETKHM IIOHMCKA W OIpEAeNieHHs KiacTepa
IPOCTPAHCTBEHHBIX TOUEK, 33JAIOIIUX IMPOCTPAHCTBEHHYIO OOJIACTh ONPENENeHUs IOJIOKEHHUS

OUKTOpA.



OcymecTBieHue H300peTeHust

3asBNeHHBIM CHOCOO peanu3yercsi € MCIOIb30BAHUEM KOMIIBIOTEPHOIO YCTPOMNCTBA,
CBSI3aHHOTO C KOH(EpPEeHII-CUCTEMOH ¢ BO3MOXKHOCTbIO OOMeHa naHHbIMH. KoH(pepeHn-cucrema
CONEPKUT pacrpenesiieHHble MUKpopoHbl (GUr  2), COEOUHEHHbIE C HCIOJb30BAHUEM
aynuoMuKiepa. MHKpPOQOHBI  HPENNOYTUTEIBHO HMEIT  KAPAUOUAHYK  Juarpammy
HaIpPaBJICHHOCTH.

BpruucnurenbHoe yCTPOMCTBO COAEPKUT BBIMUCIUTENbHBIM MOAYJb, TMOJb30BATEIbCKUN
unTep@etic (OIOK BBOAA-BBIBOIA), 3ATIOMUHAIOIIEE YCTPOMCTBO, OMIEPATHUBHYIO TAMSITh, a TAKXKe,
npu HeOOXOAMMOCTH, NepudpepuiiHbIe YCTPOICTBA U IPadUIeCKYIO KapTy.

CornacHO OIHOMY M3 BO3MOKHBIX BapHUAHTOB peajM3alMM, TOKa3aHHOMY Ha ¢ur 2,
MHUKPO(OHBI KOH(PEPEHI-CUCTEMbI PACIIONIOKEHbI HAa MPSIMOYTOJbHOM CTOJE JJIsl COBEIIAHWUH,
KOTOpBIIT uMeeT pa3mepn! 8,8 Ha 2,8 merpos, ocHameH 30 MukpodoHamMu (MEIKHE KPyrd ¢
HyMepaluei CHapyku), OObeAMHEHHBIMU B €IUHBIN pacrpeneNeHHbII MUKPO(QOHHBIH MAaCCHB.
3a cronom HaxomsTcs 27 AUKTOPOB (MYHKTUPHBIE KPYTH ¢ HyMepalued BHYTPH) OOOUX TIOJIOB,
MY>KYHHBI 1 KEHIITMHbI 0003HAYAI0TCS COOTBETCTBEHHO YaCThIM U PEAKUM IyHKTHPOM.

MukpodoHbl KOHPEPEHL-CHCTEMbI PACIIONIOKEHbI HA PACCTOSTHAH TpUOM3nTeabHo 0,4 —
1 merp oT Kkpas cTONAa W HampaBlieHbl K OmmkaimeMmy Kparo crtoia. PaccrosHue Mexnay
mukpodonamu He MeHee 0,3 — 0,4 merpa u Bappupyercs B npenenax 0,3 — 1,0 merpa. OOmias
JUTMHA MUKPO(OHHOTO MacCuBa MO JJIMHHON CTOpPOHE MPONOIroBaroro cronia Ao 12 — 15 merpos.
ITonpasymeBaeTcsi, YTO JUKTOPbI HAXOMAATCS B €CTECTBEHHOM CHASYEM IOJNOKEHUHU 3a CTOJIOM,
OIHAKO, BO3MOKEH BapHAHT CJy4ailHON paccaaku 3a CTOJIOM, T.€., He TpeOyercs, YToObI KasKIbIi
IWKTOpP CHIEN HEMOCPENCTBEHHO Iepea OOHUM MHKpopoHOM. KomndecTBO ITUKTOPOB MOXKET
ObITh OOJNBIIE, MEHbBINE, WIH PABHO KOJUYECTBY MHUKPO(OHOB; pPACCTOSIHHE MEXIY AUKTOPAMH
MOXET OBITh MEHBLIE PACCTOSHUS MEXIYy MHKPO(QOHAMH, CTOSIIMMH B HX OKPECTHOCTH.
Kaxnplit otaenpHbIil MUKPO(OH BKJIIOYAaeT B cedsi OnuH ceHcop. Bece MUKpodOHBI MOIKITIOUEHBI
K €JUHOMY aygHOMHKIIEpY, 00eCIeUnBaIOIIeMy CHHXPOHHYIO 3aIUCh U OJMHAKOBOE YCUJICHHE
curHajga. MHoOrokaHajnpHasi 3alKCh [OJAETCs C ayJUOMMUKILEpPa B BHIUUCIUTENBHOE YCTPONCTBO,
KOTOPO€  TPOM3BOAMT  BBIUMCJIEHUS  COIVIACHO  3asBJICHHOMY  CIOCOOy  ONpeneNneHus
MECTOIOJIOKEHUS AUKTOPOB.

[IpennodTuTeNbHBI BapUaHT pean3aluil Crocoda ONpeAeNeHuss MeECTOIOIOKEHUS
IVKTOPOB IMOKa3aH Ha Gur. 1, rae ciesa OT BEPTUKAIBHON MyHKTUPHON JIMHUM MTPUBEIEHBI 3TAITbI
crioco0a, KOTOpbIE OCYIIECTBIISIOTCS MEpPeN STAnoM aKyCTUYEeCKOM JIOKATW3alud U MOTYT
BBITTOJTHATBCS OJHOKPATHO TPU HACTPOHKE KOH(EpPEeHI-CUCTEMbl K paboTe B OINpeneNeHHOM
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noMemeHny. JlaHHbIE IO pe3ynbTaTaM BBIOJHEHUS 3THUX JTAllOB MOTYT COXPAHSATBCS B
3aIIOMHHAOIIEM YCTPONUCTBE BBIUUCIUTENBHOIO YCTPOHCTBA M IPU HEOOXOAMMOCTH TIOBTOPHOTO
OTIpENeNIEHUs] MECTOIOJIOXKEHUST TUKTOPOB C HCIOJIb30BAaHUEM KOH(pepeHL-cHucTeMbl (TIpH
YCIOBUM HEM3MEHHOCTH BBEIEHHBIX HA4YaJbHbIX YCJIOBHH, TaKMX Kak IPOCTPAHCTBEHHBbIE
KOOPIAMHATBl MHKPO(GOHOB, HOMepa Map MHKPO(GOHOB I TMOCTPOSHMS JIOKAJIbHBIX CETOK
IIOMCKa, HOMepa MHUKPO(GOHOB B N-TIOAMACCUBAX, IApaMeTPbl CETKU IIOWUCKA, MapaMeTphI
OTCEMBAHUSI TOUEK IMOUCKA) MOTYT OBITh MOBTOPHO HUCIOJNB30BAHBI ISl BBIMOJHEHHS 3TAIOB
criocofa Mo akyCTUYECKOH JIOKATU3alMK U arIoOMepaTHBHON KiacTepu3aluu (TIOKa3aHbl CIpaBa
OT MyHKTUpPHOM JuHMU Ha ¢ur. 1). Takum oOpa3om, MOTYT OBITh UCKJIFOYEHBI STAIbl TOCTPOSHHS
KBA3UPETYJIIPHON CETKH U MPUCBOCHUS MHO)KECTBA TOYEK KAJKAOMY MOAMACCHBY MHKPO(OHOB,
YTO CHIDKAET BBIYUCIUTENBbHYI) HArpy3Ky Ha BBIUYHCIHUTENbHOE YCTPOHCTBO M MO3BOJSET
BBITTOJTHSATH CIIOCO0 OMpeNeeHus] MECTOIIOJIOKEHNS JUKTOPA B PEAIbHOM BPEMEHH.

Ha nepBom »sTame crocoba COINTacCHO HACTOSAIIEMY H300PETEHHIO 3aJar0T BXOIHBIC
napamMeTpel T€OMETPUN KOH(EPEHI-CUCTEMbI, K KOTOPBIM OTHOCSITCSI KOOPAWHATBI Ka’KIOTO
MHUKpO(OHA OTHOCHUTENBHO cToyia. Takke Ha MEepBOM dTale 3aar0T BXOIHBIC MapameTphl I
CO3JJaHMS CETKH IOUCKA, K KOTOPBIM OTHOCSITCSI HOMEpa Map MHUKPO(OHOB, MapameTpsl CETKU
(muCKpeTHBIN INar, mar paciiMpeHHs KOHyCa), MapaMeTp OTCEUBAaHUs TO4YeK (MHHHUMAJIbHOE
3HadeHue). Takoke, Ha MEPBOM 3Talle 33Ja0T BXOIHBIE MapaMeTPhbl KJIACTEPU3ALNH, K KOTOPhIM
OTHOCATCS YHMCIO TO4YeK L W Tmopor paccTosiHMs. YKa3aHHbIE IapamMeTpbl 3aJaroTcs
nojb3oBareneM (MH)KEHEpOM) uepe3 IONb30BarelbCkuil  MHTEp(ENC BBIYHCIUTEIBHOIO
YCTPOWCTBA.

Ha cnenyromem 3Tane npuHUMAIOT MHOTOKaHAIbHBIN 3BYKOBOW CUTHAJI, COAEPKAIIUN PeUb
aukropa. CortacHO MPEeANnOYTHTEIBHOMY BapUAHTY peaM3aluy 3BYKOBOW CUTHAJ, CONEp KaIui
peub AuKTOpa, 00pabaThIBAlOT AeTeKTOpoM akTUBHOCTH peuu (VAD), mocpeacTBoM KOTOPOro
ONPENENSIOT BPEMEHHbIE WHTEPBAJIbI, COOTBETCTBYIOIINE PEUEBbIM CErMEHTaM 3BYKOBOIO
curHana. Takyro 0oOpabOTKy NPEANOYTHTENBHO OCYLIECTBISIOT MPH HAJIWYUUA  OOJNBIIOTO
KOJIMYECTBA CTOPOHHMUX LIYMOB Ui HCKJIIOYEHHUS W3 TOCIIEAYIOIIErO aHajf3a HMCTOYHUKOB
aKyCTHYECKHUX COOBITHH, HE PEACTABIIOMNX COOOH TUKTOPOB.

Ha crnenyromem srtame OCyIECTBISIIOT pasOueHne oOImeld MpOCTPAHCTBEHHOW 30HBI
NIOWCKAa Ha OTAENbHbIE VYYACTKH, KaXKABIH M3 KOTOPBIX 0OpabarbiBaeTcs OTAEIbHBIM
MOAMHOKECTBOM MHKPO(POHOB U3 MHOXKeCTBA MHUKPOPOHOB (MHUKPOGOHHASI peIleTKa,
MHUKPO(OHHBIA MacCHB). YKa3aHHOE pa3OHeHHe TaKKe OCYINECTBIIETCS TOJIb30BATENIEM uepes3
NOJIb30BATENbCKUI  MHTEp(EHC BBIMUCIUTENBHOIO YCTPOMCTBA MyTEM BBIOOPa HOMEPOB
MHUKPO(OHOB, BXOIALINX B KOKI0€ MOAMHOKECTBO. Obiiee yncio MUKpOoQOHOB B KOH(EpeHII-
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CHCTEME Ha CTOJIE JUIs COBeIaHuii o0o3Hadaercst kak M. Jlns kaxxaoro u3 3tux M MukpogoHOB
OTIPENeNsAeTCs] TOAMHOKECTBO MUKPO(GOHOB, KOTOPBIE YYaCTBYIOT B MPOLEAYPE aKyCTHYECKOH
JIOKaJM3allid B OOJNIACTH TOHMCKAa B OKPECTHOCTH JAaHHOTO MHKPOQOHA. DTO MOAMHOMKECTBO
MHUKPO(QOHOB 00O03HA4aeTcsi Kak A-TIOAMAcCCHB. 3HA4€HHE 71 BBIOMPAETCS OTHOCHUTEJBHO
reOMETPUN CTOJIa U PACIHoOJIOKEeHUs MHUKpPO(GOHOB B 3TOH 30He mnoucka. Hampumep, ecnu
BeIOUpaercst 7 = 3, MukpodoH 1 (dur 2), KOTOpbIHi HAXOAWUTCA HA YIVIy CTOJIA M HAIPaBJIeH B
CTOPOHY MAJMHHOH CTOPOHBI CTOJA, BKJIKOHaeTcsi B 3-mogmaccuB Mukpodonos {1, 2, 3};
MHUKPOQOH 2, MHUKPOPOHBI MO COCENCTBY OT KOTOPOrO HAMNpABIEHbI B Ty € CTOPOHY,
BKJIrOUaercss B 3-moamaccuB {1, 2, 3}; mukpodoH 5 Brmouaercs B 3-moamaccuB {4, 5, 6};
mukpodoH 13 Bkimrodaercs B 3-nonmaccus {13, 14, 15} u T.n. JlanHOe pa3dueHne mpou3BOAUTCS
NpeIBapUTESbHO MPHU HACTPOIKe KOH(EpEeHI-CUCTEMbI MOI KOHKPETHBIE CTOJ M MOMEIIEHHE,
napamMeTpel  pa30MeHHMs 3aHOCATCST B 0a3y MapaMeTpoB  MPEJIOKEHHOro  crocoba
(3amommHaroIIee yCTPONCTBO BBIYHCIUTEIBHOTO YCTPONCTBA).

Ha crnemyromem »sTtame crmocoba TOCPEACTBOM — BBIYHCIHTEIBHOIO  YCTPOMCTBA
OTIPENENSFOT MHOKECTBO JUCKPETHBIX TOUEK B MPOCTPAHCTBE IMOWCKA AMKTOPOB. MHOXKECTBO
TOYEK OIpPEAENseTcsl B TOPU3OHTAJIBHON IUIOCKOCTH Ha YPOBHE BBICOTBI MUKPOGOHOB. Takoii
TIOMCK TUCKPETHBIX TOYEK MOXKET ObITh OCYLIECTBJIEH B YCJIOBHSX CTOJA MPSIMOYTOJIbHON (OPMBI
(kBazpaTHOM, YETHIPEXYrONIbHOW) MM KPYIVIOH, a TakXke CIOXKHBIX ¢opm (oBai, Tpameuuu, I -
obpasubie, T-oOpas3ubie, [1-o0pa3uble, u T.1.). [Ipouecc ompeneneHus: MHOXKECTBA TOYEK JUIS
ONHON mapbl MHUKPO(POHOB NPOWJUTIOCTpUpOBaH Ha ¢ur 3. [lnsa omnpeneneHus MHOXECTBA
IAMCKPETHBIX TOYEK BBIOMpAETCS Mapa MOCHIeNOBaTeIbHbIX MUKPO(GOHOB (mi, mz). s 3Toi
napsl BBIOMPAETCSI MHOXECTBO JIMHUH, NapajuleNbHbIX JMHUM (Psily TOYEK), COeNUHSIOLIeH
naHHble MUKPOGOHBL. Kasknast TUHUS U3 MHOKECTBA JIMHUI YHAJISIETCS] OT JIMHUHU, COSTUHSIOIIEN
nBa MUKpO(OHA, ¢ HHKPEMEHTHPYEMbIM TUCKPETHBIM aroM. [Ipu 3TOM AJIMHA KaXKIOH JIUHUH
YBEJIMYUBACTCS C YBEJIIMYCHUEM €€ OTHAJICHHsI OT JIMHUH, COSANHAOEH 1Ba MUKpodoHa. Takum
o0pa3oM, MOy4aeTcsi yCeYeHHbI KOHYC MOKPBITHsI JIOKAJIbHOW 30HBI MOUCKA I 3THUX IBYX
mukpopoHoB. Ha Kakayr JIMHUIO HAHOCHUTCS MHOXECTBO TOYEK C  JHCKPETHBIM
NPOCTPAHCTBEHHBIM LIaroM. TakuM 00pa3oM, sl ABYX MHUKPO(QOHOB MOJTYYAETCs] TUCKPETHAs
CeTKa TOYEK TMOHMCKa IHKTOpa B OKPECTHOCTH 3THX MukpodonoB. Hampumep, mpu BbiOOpe

WHKPEMEHTa IIara Mexay JauHusaMH, paBHoro 0,1 M, M [AMCKPETHOrO 1ara MeXAy

>
HAKJIQAblBAEMBbIMU TOYkamu, pasHoro 0,1 M, mnony4aercs peryisipHas CeTKa IOHCKA C
auckpernbiM marom 0,1 M. Ilpu 3TOM pacnpeneneHue JUHUNA OTHOCUTEIBHO JIMHUW,
COEAMHSIOIEH 1Ba MUKPO(OHA, MPOU3BOJUTCS MOA TEM XK€ YIJIOM, IO KOTOPBIM YCTaHOBJIECHBI
MHUKPO(OHBI OTHOCHTEJIBHO IMOBEPXHOCTH CTOJNA.

7



Takum obpazom, eciar MUKPO(OHBI YCTAHOBJIEHbI Ha MPSMOYTONbHOM ctosie (¢ur. 4) B
HAaIPaBJIEHUU Kpasl CTOJA, KaKAbIM yCeueHHbIH KOHyC OyAeT HalpaBjeH Ha 4acTb Kpas CTOJa B
HAIPaBJI€HHU IIOTE€HIMAJIbHOTO PACHOJOXKEHUS AHKTOPOB OTHOCHTENBHO PACIONOKEHHs
MUKPO(OHOB. Takke BOZMOXKHO OTPaHUYMBATH 30HY MOMCKA IyT€M BKJIIOYEHUS] WU H3bATHUA
nap MHUKPOGOHOB U3 YCTAHOBJICHHBIX IAPaMETPOB C HCIHOJIB30BAHUEM IOJb30BATEIBLCKOTO
uHTepdeiica BHIUUCIUTEIbHOTO yeTpoiicTBa. Hanpumep, va ®@ur. 2 nna mukpodonos {1, 30},
{12, 13}, {15, 16}, {27, 28}, BO3SMO)KHO BKJIIOYEHHE JAHHBIX Map AJIsl TOCTPOEHUS CETKH MTOUCKA
Ha yIVIaX CTOJIa B CJIy4ae, €CJIU JUKTOPbI MOTEHIMAIBHO MOTYT PACIONaraTbCsl Ha yIilax CToja, u
BO3MOXXHO M3BSITHE 3TUX Iap IPU NMOCTPOEHHU CETKM IMOUCKA B CIIydae, €CIIM AUKTOPBI B OTHX
MecTax pacnonararbcsi He OyayT. Ilapbl MHUKpPO(OHOB, OTHOCHTENBHO KOTOPBIX Tpedyercs
NPOU3BOANTL IIOMCK AWKTOPOB (CO3AaBaTh PETYISAPHYIO CETKY IIOHCKA), 3aHOCATCA B 0asy
IapaMeTpoB  3asBJISIEMOTr0  CIOCO0a, XPAHSMIYIOCS B 3allOMUHAIOLIEM  yCTPOMHCTBE
BBIYUCIIUTENBHOTO ycTpolicTBa. Ilpum HemsmeHHONH koH(pUrypauun KOH(EPEHI-CHCTEMBI,
TeOMETPHHU CTOJIA U MOMEINEHHUs], TapaMeTpsl Map MUKPOPOHOB He TpeOyIOT U3MEHEHUH B XOze
MOCJIEYIOLIeH SKCIUTyaTallui HACTOAIIEro N300peTeHNsl.

Jlanee, MHOXXECTBO AUCKPETHBIX TOUEK, IMOCTPOSHHBIX Ui KaXIOW M3 yKa3aHHBIX I1ap
MHUKPO(OHOB, MPOXOAUT OTCEUBAHHE C KPUTEPUEM MUHHMAJIBHOIO B3aMMHOTO PAaCCTOSHHSA
MeXy TOYKaMu (Ipeaen paccTosHus). IIockonbKy JIOKanbHbIE CETKU MOUCKA (I KaXKION Mapbl
MHUKPO(GOHOB) MOTYT HAaKJIaAblBaThCsA JPYyr HAa APYra, MOTYT BO3HUKATh TOYKH, 4YPE3MEPHO
Onuskue Apyr k Apyry. Pacuer MeTpUKM aKyCTHYECKOHM JIOKaIM3aluM JJIsl TAKUX UYPE3MEPHO
ONM3KMX TOYEK He IIOBBINIAET TOYHOCTU JIOKAJIHM3ALUM, HO MHCIIONb3yeT MOMOIHUTEIbHBIE
BBIYUCIIUTENbHbIE pecypchbl. I103TOMYy TOUKM CETKM, pPAacIOJNIOKEHHbIE HA PACCTOSHUH OT
COCeIHHX TOYEK, KOTOPO€ MeEHbIIE, YeM YCTAHOBJEHHBIN mpenen paccTosHus (paBeH
AUCKPETHOMY INAry MeKAy TOYKaMH, YCTAHOBJIEHHOMY B KaueCTBE IapaMeTpPOB IMOCTPOSHHS
YCEUEHHOTO KOHycCa), yrmamstoTcs.. IIpakTudeckuil OMBIT NPUMEHEHHs II0Ka3aj, YTO TaKoe
OTCEMBaHME II03BOJIIET MCKIIIOUUTh W3 aHaNW3a O MOJIOBHHBI TO4dek Oe3 ymepOa TOYHOCTH
AKyCTUYeCKOH  JIOKaJM3allM{, YTO TIPAKTHYECKH BIBOE COKPAINAET  HCIHOJIb3yeMbIe
BBIYHUCIIUTENBbHBIE pecypchl. Ha 3ToM sTame oOpasyeTcst KBasuperyispHasi CeTka MOUCKA T0 BCel
TUIOIIAIH MTOUCKA MOTEHI[UAIBHBIX ITOJIOXKEHHUH JUKTOPOB B OKPECTHOCTU KPOMKH CTOJIA.

Ha cnegyromem 3tamne 3asBiIsieMOro croco0a Kaskaash TOYKa M3 OOLIeH CeTKH IOHCKa
HA3HAYAETCs] KOHKPETHOMY A-TIOAMACCHBY MUKPO(QOHOB, AAaHHBIE C KOTOPOTO BIOCIEACTBHU
OymyT 0OpabarpiBaTbCsi BBIYUCIUTENBHBIM YCTPOICTBOM C LENBI0 OLEHKH METPHKU
aKyCTUYECKOH JIoKajmu3auuu. st 5TOro HaxonuTcs MUKPO(OH, PaCCTOSHUE MEXKAY KOTOPBIM U
BBIOpAaHHON TOUKOW OyZeT MUHHUMAJIbHBIM, U KOTOPBII HalpaBlieH B CTOPOHY Takod BBIOpaHHOMN
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To4KH. CTOUT OTMETUTh, YTO KAKAOHW TOYKE M3 CETKH MOMCKA HA3HAYAETCsl TOJBKO OAMH H-
TIO/IMACCHB.

Takum oOpazoM, KakIOMy A-TIOAMACCHBY HA3HAUAETCSl MHOXKECTBO TOYEK, KOTOPBIE 3TOT
N-TIOMACCHUB HCITIONB3yeT B PELIEHMH 3a7a4M aKyCTUYEeCKOM JIOKaju3almu. Beraucinenus Ha
JIaHHOM JTare SBJISIOTCS HE3aBUCHMBIMH, a, CJIENOBATEIbHO, MOTYT OBITh pPEan30BaHBI C
MOMOINBI0 MapajUIeIbHOrO BBIMUCHEHHs Ha pasHbix sgpax CPU  MHOromporeccopHoro
BBIYHUCIIUTENBHOTO yCTpoiicTBa. TakuM 00pa3oM, BBINOJHEHHE MEPBOrO M BTOPOIO 3TAIoOB
crocof0a TO3BOJIIET NMPUMEHSITh MapaulebHbIE BBIYUCICHUS U IOCTUTHYTh TAaKUM O0Opa3om
3HAYHUTEJIbHOTO MIPUPOCTA CKOPOCTH 00pabOTKH MHOTOKAHAJIBHOTO CUTHAJIA.

Ha crnenyromem stane crocoba KaXKablii #-TIOIMAacCHB MUKPO(OHOB BBIMIOJHSIET 3a7a4y
aKyCTHUYECKON JIOKAJTU3AI[H 3BYKOBBIX COOBITHUI N3 MHOTOKaHAJIBHOTO CHUTHAJA, MOCTYAOIIETO
B MUKpPO(DOHBI KOH(pepeHU-cucTeMbl (00paboTka B pPEXHME pEajJbHOTO BPEMEHH) WIIH
NIO/IaBa€MOT0 Yepe3 TOJIb30BATENbCKUI HHTEp(EHC BBIMUCIUTEIBHOrO ycTpoiicTBa (odiaiiH-
oOpaboTka 3amucH), HA HA3HAYEHHOM JAaHHOMY A-TIONMACCUBY MHOXKECTBE TOYEK M3 OOIIei
KBA3UPETYIISIPHOH CETKH TOUCKAa. AKYCTHYECKasl JIOKAJIU3alusl 1O KaXIOMY #-TIOIIMACCHBY
NPOM3BOANTCS TMAPAIIENBHO APYTHUM. AKYCTHYECKasl JIOKAJIM3alMs MPOU3BOAUTCS COIVIACHO
anroputmy SRP-PHAT, xoropsliit orieHnBaeT T.H. SRP 3HaueHNe COBOKYITHON SHEPTHH CUTHAJIA B
K0l KOHKpPETHOH Touke mnpocTpaHctBa. [ns storo amroputm SRP-PHAT wucnonbssyer
IPOCTPAHCTBEHHBIE KOOPAMHATBI MUKPO(QOHOB (3a7al0TCsl HAa INEPBOM 3Tame crocobda) B n-
NOZIMACCHBE M IPOCTPAHCTBEHHbIE KOOPAMHATHI TOYEK CETKH IIOMCKAa 3TOro #-TIOMACCHBA.
3nauenne SRP B TOuke pacCUMTHIBAETCA KaK CyMMa 3HAU€HHUI KPOCC-KOPPESLUN MEXAY BCEMHU
napamMM CHTHAJOB 7-TIOAMAacCUBA CO CJIBUIOM KPOCC-KOPPEJSLUH, COOTBETCTBYIOLIUM
TEOPETUYECKUM BPEMEHHBIM 3a/Iep’KKaM MPUXONa aKyCTHUECKHX BOJH M3 JAHHOH TOYKH 0
Kaxnoro u3 MukpodoHoB n-nonmaccuBa. Kospduumentr PHAT HOpmupyer 3TO cymMmapHOe
3HAUYE€HUE KPOCC-KOPPEJSIMM HAa MEKKAHAJIbHYIO MOIIHOCTh CHUTHaja. Takum oOpasoMm, auist
KOKIOW TOYKH B CETKE TOMCKA pPACCUUTHIBACTCS HOPMHUPOBAHHAS HAa MOILIHOCTh CHUTHAJA
METpPUKAa aKyCTUYECKOH JIOKAJHM3alMU WA METPUKA KOT€PEHTHOCTH 3BYKOBBIX BOJNH, TH. SRP
3HauUeHHe. DTO 3HAUEHHE YBEINUNBAETCS IPU YMEHBIIEHUH PACCTOSIHHUS OT TOYKU 10 JUKTOPA, U
UMEET MAaKCUMyM B TOM MECTE, IJI€ TOJOKEHHE TOYKH COBIMAAAET C MOJOKEHHEM IUKTOpA.
Anroputm SRP-PHAT ocymectBisiercs B 4acTOTHOH OONACTH OKOHHOTO MpeoOpa3oBaHUs
®@ypoe (STFT). MHorokaHanbHbBI CHUTHaJN BO BpeMeHHOW obnactu mpeoOpasyercs B STFT
MAacCUB C HEKHM BpPEMEHHBIM INaroM KparkoBpeMeHHoro mnpeodOpasosanust (xkagp STFT);
3HaueHne SRP paccumrbBaercs ans kaxgoro curHaia (kaapa) STFT ¢ 3TUM IUCKpETHBIM
maroM. AnroputM SRP-PHAT TteprnuMm k ycnoBusM cpenHeil peBepOepalid U NMPUMEHUM B
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KOH(EpEeHI-CUCTEMaX NPUMEHSeMbIX [JIsI peaju3aluyd  Crocoda COMIacHO HACTOSIIEMY
N300pETEHHIO.

Ha cnenyromem stame crmoco0a COMIACHO HACTOSIIEMY H300PETEHUIO arperupyroT
JAHHBIE CO BCEX 7-MIOAMACCUBOB U OLIEHUBAIOT KOOPAWHATBI AKTUBHOIO AMKTOPA € MOMOILBIO
arJIOMEepaTUBHON uepapxuyeckol kiacrepusaumu. ComiacHO mpeanaraeMomy crocody, B
KaXIbld AUCKpeTHbI MOMeHT BpeMeHHu kanapa STFT snasenus SRP co Bcex n-mogmMaccuBOB
OOBEUHSIIOTCS B MHOJKECTBO 3HAYEHUI IO BCEW KBa3uUperyJsipHOi ceTke moucka. CyimecTByer
OIHO3HAYHOE COOTBETCTBHE: ISl KaXION AMCKPETHON TOYKH IMOHMCKa orpeneneHo onHo SRP
3HaueHue, mpu 3ToM Bce SRP 3HaueHus copTHpyroTes o yobiBaHUIO. J[JIst manbHeimero aHanmnsa
BBIOMpaeTcs onpeneneHHoe yncio /. Hanbonpiux 3HadeHnii SRP (manpumep, 100 3HaueHwmi),
BbIOMpaeTcst /. MOAMHOKECTBO TOYEK CETKM TOMCKa (M3 ymciaa Toyek L Ha mepBom srtame
cnocoba), KOTOpbIM COOTBETCTBYIOT 3TH [, 3Ha4eHuit SRP. Tlo maHHBIM [, TOYKaM MPOU3BOAMUTCS
aroMeparvBHasl KJacTepu3alysi, KOTopas OIpefessieT KJIacTepbl CO B3aUMHBIM €BKJIMIOBBIM
pPacCTOSTHMEM MEXAy TOYKaMU B KJjlacTepe He OoJblie OIMpPEAeNeHHOTO BEPXHEro Iopora
paccrosiHHsI (3aaHbl Ha TIEPBOM 3Tame crnocoda) W TMOJYYeHHEeM KJIaCTepPOB 1O METPHKE
€BKJINI0BOTO PACCTOSIHUS MEKAY LIEHTpaMH KiacTepoB. BepxHuii MOpor yka3aHHOTO PacCTOSHUS
ONpenesieH MaKCHMaJbHOM IUIOMIAZbI0 JKEJAaeMOro KJlacTepa, KOTopas JOJDKHAa —OBITh
COIOCTAaBUMA C OKPECTHOCTBIO 30HBI TOJIOBbI aKTHBHOTO AUKTOPA, BO M30€KaHHE MOMAJaHUs B
3Ty 30HY [Jpyroro J[AUKTOpa M TOCTOPOHHMX UIymMOB. Pesynbrarom amiomepaTUBHOMN
KJIACTEPU3ALIUU SIBJISIETCS] HEKOE KOJIMUECTBO KJIACTEPOB, KOTOPBIM Ha3HA4ar0TCsA L TOUEK MOUCKA.
Knacrepel MOryT ObITH IBYMEPHBIMHU WJIM TPEXMEPHBIMU. JIJIs1 KaskHOro U3 BHIOPAHHBIX TaKUM
00pa3oM KJIaCTEepOB OIPENENAIOTCS 1BE METPUKH Ka4ecTBa KJIACTepa. KOJIMYECTBO TOUEK CETKH
MOMCKa B KJjlacTepe U cymmapHoe 3HadeHue SRP B kimacrepe. Ecnu cymecTByer Takod Kiacrtep,
IUIS KOTOPOTro 00e METPUKM KayeCTBa JOCTHTAIOT MAaKCUMAJIbHBIX 3HAYEHHH, NAaHHBIH KJacTep
TOYEK OIpeneNnseTcs Kak KjacTep, COAep Kalluii KOOpAMHATHI MpPEAIojiaraéMoro AUKTOpa B
nanabiii MomeHT Bpemenn STFT kanpa. Takoli kiacTep MpOCTPAaHCTBEHHBIX TOUEK OOpaszyeT
NPOCTPAHCTBEHHYIO OOJIACTh, B KOTOPOH JIOKAJIU3YETCSl TOJOBA aKTUBHOIO JUKTOpA U KOTOpas
NPUMEPHO COOTBETCTBYET IO pasmepam rojoee nukropa (¢ur 5). Ecnm xe MakcmmaibHOE
cymmapHoe 3HadeHne SRP npuHamnexxur He camMoMmy OONBLIOMY KJacTepy IO METPHKE
KOJIMUeCTBA TOUYEK, JAHHBIM KjlacTep MpoBepseTcs Ha AOCTATOYHBIN pa3Mep, U €Clid MpoBepKa
yCHellHa, TO JaHHBbIM KjacTep ONpeAeNsercs Kak KjacTep, COIepKalluil KOOPAMHATbI
npeanojaraeMoro Aukropa B AaHHbIE MoMeHT BpemeHu STFT kanpa. Ecnu nomxonsumuii
KJIacTep He HaliJieH [0 MeTpUKaM KadecTsa, B 1aHHbII MOMeHT BpemeHu STFT kanpa pesynsrar
KJIACTEPU3aLIUU OIpPENeNseTCs KaK MyCTOe MHOMKECTBO. JTO MPOUCXOAUT B MOMEHTBI THILNHBI
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(OTCYTCTBUSI aKTUBHBIX AMKTOPOB) MJIH B MOMEHTBI CIOKHBIX LIYMOBBIX YCJIOBHMH, KOTJa M3-3a
MPUCYTCTBUsI MHOXKECTBA UCTOYHUKOB TOUYEYHBIX LIYMOB WJIM HECTALMOHAPHOIO IIyMa BBICOKON
MOIITHOCTH aKyCTHYECKast JOKAJTU3aLUsl He CIIOCOOHA BBIAEIUTD MOJIE3HBIM UCTOYHHK (IUKTOPA)
cpenu ob1mero poHa HeLeNeBbIX UCTOYHHKOB.

Ecnu B nannbiii Mmoment Bpemenu STFT kaapa onpeneneH npoCcTpaHCTBEHHBIN KiacTep,
conmep Kalui IpearnoiaraeMoe MOJOKEHHEe IUKTOpa, (UHANbHAsL OLEHKA MECTOINOJIOKEHHS
(KOOpIMHAT) TMKTOpa BBIYUCISETCS KaK B3BEIIEHHOE 3HAUYEHUE IIEHTpa KiacTepa, T.e. CpeaHee
MO0 MPOCTPAHCTBEHHBIM TOYKAM KJacTepa, B3BelleHHOe Ha 3HaueHuss SRP, coorsercrmyroiiue
5TUM TOYKaM. Takum oOpa3oMm, QOpMHUPYETCsl BpEMEHHAas MOCIENOBATENIbHOCTh OIICHOK
KOOpJMHAT AaKTUBHBIX AMKTOPOB C YacCTOTOW AuCKpeTu3almu, paBHOM nanuHe kanpa STFT.
Hampuwmep, ecnu anmuna kanpa STFT paBra 100 mcek, 4acToTa BPEMEHHOH NUCKPETH3ALUU
OILIEHOK KOOPIMHAT aKTUBHBIX JUKTOPOB OyaeT paBHa 100 Mcek, uian 10 OIIEHOK B CEKYHAY.

IIpu wucnonb3oBaHUU JeTekTopa akTUBHOCTH peun (VAD), co3maromero BpeMEHHYIO
CEerMEHTALMI0 aKTUBHOCTU PEYH B MOJABAEMOM 3BYKOBOM CHUTHAJIE, MOXKET OBITh OCYIIECTBICHO
onpefeeHne KOOPAMHAT aKTMBHOIO AMKTOpA B MEPUON BPEMEHH, COOTBETCTBYIOLIEMY ONHOMN
¢dpaze oukTopa. Kaxnbiii BpeMEHHOM CErMEHT U3 3TOH BPEMEHHOW CEerMEHTAIIMH COOTBETCTBYET
omHOU cnuTHON (paze. s ompeneneHuss KOOPOWHAT ITUKTOPA, COOTBETCTBYIOIIHX (pase,
ONpEAeNsieTCsl IMOKaApOBas MOCIEAOBaTeIbHOCTh OLCHOK KOOPAMHAT, COOTBETCTBYIOLLAS
UHTEPBAJy BPEMEHU 3TOrO0 CErMeHTa cur"ana. JlanHas MOCJIeNOBAaTEebHOCTh KOOPAUHAT
IIPOXOIUT STall KJIACTEPU3ALUU, B XOAE€ KOTOPOIrO ONPEAEINAETCs KJIACTep TOYEK, CO B3aUMHBIM
€BKJINZIOBBIM PACCTOSIHUEM MEXIy TOYKAMM B KJjlacTepe He OOJblle ONpeneNieHHOTO BEPXHEro
nopora. Takum oOpa3om U3 pacuera yoausOTCs eJUHUYHbIE TOYKH, 3HAYUTEIbHO YAAJIEHHBIE OT
LIEHTpa KJIacTepa. DTH TOYKU OOYCJIOBJIEHBI HETOYHOCTBIO JIOKAJIH3AIMHA B MOMEHTBI MUKPO-TIay3
B pEeYd OHOW CIUTHOW (pasbl U BIMSHHEM CTOPOHHUX IOyMOB. KoopawHAaThl AHMKTOpA,
COOTBETCTBYIOIME OMHOM (hpase, BBIYUCIAIOTCS KaK CpeHee 3HAUEHHe TOYEeK JaHHOTO KilacTepa
(uentp dopmbl kimactepa). B maHHOM ciydae monmpa3syMeBaeTCs, YTO JMKTOP HAXOOUTCS B
KBA3UCTALIMOHAPHOM TTOJIOKEHHH TIPU TIPOU3HECEHUH OTHOM KOPOTKOH CBS3HOM (ppassl.

Pesynsrarom paboThl HACTOAMIETO H300pPETEHUS] MOXKET SIBISITHCS KaK OIpeIesieHHe
MECTOMNOJIOKEHNsI AKTUBHOIO AUKTOPA B IMPOCTPAHCTBE B BHUJE MOKAAPOBON OLIEHKH KOOPAMHAT
AKTHBHBIX JUKTOPOB, TaK W JIOKAJHM3ALMs KaXXIOH CIUTHOH (pa3bl B BHIE OLEHKH KOOPIWHAT,
COOTBETCTBYIOIIMX KaKAOW CIUTHOH (pase. JlampHelinnee npuMeHEHHE NPOCTPAHCTBEHHOU
uHpOpPMAIIMK O TMOJIOKEHWH MAWKTOPOB HE BXOOUT B OONACTh NPUMEHEHHS HACTOSIIETO
m3o0perennss. Cama mo cebe OLEHKAa MOJOKEHHs AKTUBHOIO JIUKTOPA B KAXKIbIH MOMEHT
BPEMEHHU SIBJISIETCS MHAMKATOPOM HAXOXKIEHHUs AUKTOpPAa B TOM MM HMHOM MECTE 3a CTOJIOM
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coselanuii. Pe3kasi cMEHa OLICHEHHOIO IMOJIOXKEHMs SIBJIETCS MHAMKATOPOM CMEHBbI JUKTOPA,
YTO CHOCOOCTBYeT TOBBIIEHWIO KayecTBAa pasflelieHuss ¢ JAWapH3alud  JTUKTOPOB.
IIpocTpancTBeHHas nHGOpMaLUs, IPUMEHEHHAss B COBOKYITHOCTU ¢ OMOMETPHUYECKOH MOZEIBIO,
NOTEHLUATIBHO CIIOCOOCTBYET MOBBIIIEHHUIO KaUeCTBA UACHTU(PHUKALNN U THAPU3ALUHN AUKTOPOB.
ITpoctpancTBeHHast WH(pOpMAaLMs TMOTEHIMAJIbHO NPUMEHHMAa B OWUMOIAJIBHBIX M MYJIBTH-
MOJAJIbHBIX ~KOH(EpeHI-CUCTeMax, Ine MPOCTPAHCTBEHHAs WH(pOpMauus, NOJy4YeHHass C
MOMOIIIBIO  aHAJIM3a ayAMOCUTHANa, OOBEOMHSETCS C MPOCTPAHCTBEHHOW WH(pOpMaLuel o
IUKTOpax, MOJyYEeHHONH C MOMOLIBI0 aHaju3a M300pakeHWi BUAeO curHajia. [Ipu monrotoBke
NPOTOKOJIA COBELIAHUH MPOCTPAHCTBEHHAS MH(OPMALIHSI MOXKET 3aHOCUTBCS B MIPOTOKOJ JIOO B

CBIPOM BHIE, Te€., Kakaas JeTeKTUPOBAHHAS W pacro3HaHHas (¢paza cHaOxkaercs

>
MeTanH(poOpMaLeld O TIOJOKEHUH TOBOPSIIIEero, JuOO Kak pes3yibTar HAeHTHQUKALHMUA U
AMApU3ALK TOBOPSILIEro (B ciiydae o0beJHEHHs ¢ OMOMETPUYECKUM, MYJIBTH-MOJAJIbHBIM HITH
KaKUM-JTU0O0 IPYTHM METOIOM UACHTH(UKALIMK), T.€., KaXKaasi JeTEeKTHPOBAHHASI U PaCcIIO3HAHHAS
bpaza caadxkaercs ID meTkolt HIeHTU(DUITUPOBAHHOTO TOBOPSIIIETO.

Hacrosiimee n3o0pereHne mpeacTaBiisieT cOOONW MPOrpPaMMHBIA KOMILIEKC, PadOTarOIIHiA
Ha 0a3e BBIUMCIUTEIBHOIO YCTPOMCTBA C HCIOJIb30BAHHEM MHUKPO(POHOB KOH(EPEHI-CUCTEMBI,
COENMHEHHOW C BBIYHCIHUTENbHBIM YCTPOHCTBOM C BO3MOXKHOCTBIO OOMEHa JIaHHBIMH.
BrruncnurenbHOE YCTPOMCTBO Yepes Mob30BaTeIbCKUI HHTepQeiic Ha MepBOM 3Tamne crnocoda B
Ka4eCTBE BXOAHBIX IAPAMETPOB NPHHUMAET MAaHHBIE O TEOMETPUU KOH(EPEeHL-CUCTEMBI:
KOOPIMHATbI MHUKPO(QOHOB Ha CTONE Ui COBEI[aHWH (yCTAHABIMBAKOTCS IPU YCTAHOBKE
KOH(EPEeHL-CUCTEMBI), a TaKXke HoMepa MHUKPO(OHOB 111 pa3OMEeHus BCEro MHKPO(OHHOTO
MacCHBa Ha M-TIONMACCHBBI, IapaMeTpbl pPACCTOSHUN MEXIy TOYKAMH W HOMepa Iap
MHUKPO(OHOB  UIsl  CO3MAHMsI  KBasHPEryjispHOW cerku noucka, mapametpbsl STFT
npeoOpa3oBaHusi (AJMHA KPAaTKOBPEMEHHOrO OKHa (Kajpa), KOJMYECTBO IepeceueHHit
KPaTKOBPEMEHHBIX KaIpOB), MapamMeTpbl KJIaCTepPH3ALMU JAJisl OLEHKH KOOPAMHAT TUKTOPOB.
BbruncnureibHOE YCTPONHCTBO MPOM3BOAUT MOCTPOSHHE KBA3MPETYJSIPHOW CETKU TMOWCKA, T.€.,
orpesiesieHHe KOOPAUHAT MHOKECTBA TOYeK moucka. [Ipu HeM3MeHHBIX MapaMeTpax: KOOpPIHHAT
MHUKPO(QOHOB Ha CTOJie il COBELIAHWH, HOMEPOB MHUKPO(QOHOB s pa3OHeHus BCEro
MHKPO(OHHOIO MacCcHMBa Ha H-MOAMACCHBBI, MAapaMEeTPOB PACCTOSIHUNA MEXIY TOYKAMU H
HOMEpPOB Tmap MHUKPO(GOHOB, MpOLEAypa TMOCTPOCHUs] KBA3HPETYJSIPHOW CETKH IOUCKA
OCYLIECTBJISICTCS ONMH pa3 MpH MEPBOM BBINOJHEHHH CIOCO0A COMIACHO HACTOSIIEMY
u3oOperennto. Ilpu W3MEHEHHM YKa3aHHBIX BbIIIE MAapPaMETPOB TPOLEAYpa MOCTPOCHUS

KBaSHpeFYHHpHOﬁ CCTKHN MNOHCKAa MPOU3ZBOAUTCA 3aHOBO IPHU HMHULHAIN3ALHUU IIPOrpaMMHOI0
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KOMILIEKCA, MPH 3TOM CTPYKTypa KBA3UPETYJSIPHON CETKHU MOHCKa OOHOBISIETCS U OCTAETCs
HEM3MEHHOM /10 CIENYIOIEero OOHOBIIEHHS YKa3aHHBIX BbILIE 1aPAMETPOB.

IIporpaMMHBII ~ KOMIUIEKC, peajlM3ylIOIIUH  Hacrosinee  H300peTeHHe,  MOXKET
B3aUMOJIEHCTBOBATh MPOrPAMMHBIMU MOAYJSIMH, HE BXOAALIMMU B COCTAaB HACTOSALIETO
M300peTeHus: MONYJb NETeKTUPOBAHHMS pPEYd W MOAYJIb NOTPeOJEeHUsl Pe3ynbraTtoB paloThI
pOrpaMMHOrO KoMmIuiekca. [1pu pabote B OHJIAMH-pEKUME MPOTrPAMMHBINA KOMITIEKC CYUTHIBAET
Onoku u3 Oydepa MHOTOKaHAJIBHOIO MOTOKA ayqUONaHHBIX, B O(aiiH-pekrMe MpPOrpaMMHBIM
KOMILJIEKC UCTIONB3YeT COXPAHEHHYIO B (haily 3amuch coBelanusi. MOaysib JETEKTUPOBAHUS PEUH
CUHXPOHU3UPOBAH C MPOTPAMMHBIM KOMIUIEKCOM IO BpPEMEHHBIM OTCUETaM ayAMOAAHHBIX M,
TakuM oOpa3oM, oOpadaTsIBaeT TOT ke OJIOK MOTOYHBIX JAHHBIX WM COXPAHEHHYIO 3aITHCh, YTO
U TIPOTPaMMHBIH KOMILIEKC. MOnyib OTpeOsieHHs B TAHHOM KOHTEKCTE TIOIPa3yMeBaeT JIF0OYH0
NOTpeOUTENb, UCTIONB3YIOIUN PE3YJIBTaThl OLEHKH KOOPAMHAT TUKTOPOB, HAMPUMEp, CHCTEMA
UIeHTH(PHUKALNN 1 AUAPU3ALHH JUKTOPOB, MPOTOKOINPYIOIIEE MPUIIOKEHHE.

IIporpammHubiii  koMIUIeKC oOpadaThiBaeT JUOO OHJIAWH-TIOTOK MHOTOKaHAJbHBIX
ayIUONaHHbIX, JUOO odnaiiH-3anmucek KOHQEPEeHUWH WM  coBewlaHus. DyHKIHMOHAT
IPOTrPaMMHOTO MOZYJISL TIPH 3TOM OCTAeTCsl HEM3MEHHBIM, (DYHKLIUU BBITIOIHSIOTCS. OJUHAKOBO B
OHJIAMH- U o¢raiiH-pexxuMax. B oHmalH-pexuMe Ha TPOTrPaMMHBIA MOIYJb HAKJIAIbIBAETCS
orpanuyeHue no odbpadotke B peanbHoM BpeMeHH RT. PeanbHbIM BpeMeHeM B JIaHHOM
KOHTEKCTE SIBJISIETCS BPEMEHHasi MPOJOJUKUTENBHOCTh camoii obpabarsiBaemoii 3amucu. Ecim
o0OpaboTKka 3amucH 3aHUMAaeT POBHO CTOJNBKO K€ BPEMEHH, CKOJbKO JUIMTCS CaMa 3alluch,
snauenne RT = 1. Eciu oOpaborka 3aHmMaer Menblie BpemeHH, 3HadeHune RT < 1. Ilpwu
JOCTAaTOYHbIX BBIYUCIUTENBHBIX MOLIHOCTAX HACTOSIIUNA MPOrPAMMHBIN KOMIUIEKC BBINOJIHSET
ycnoBue paboTel B peanibHOM Bpemenu RT < 1.

[IpakTHyeckoe MNPUMEHEHHE TMPOTrPAMMHOIO KOMIUIEKCAa OBbLIO MpPOU3BENEHO Ha
BBIUHCJIUTEIbHOM YCTPONCTBE CO CleAyromuMy 3HaunMbeiMu napamerpamu: CPU tuna Xeon E7
v4, 48 BuptyanpHbIX szaep, 252 I'b oneparuBHON namsaTH. MHOrONOTOYHOCTH BBIYUCIECHUHN
pOrpaMMHOTO Komruiekca ocymectsisiercss Ha CPU, rpaduyeckas kapTa He 3aqeHCTBYeTCs.
Jlanee TPUBOASTCSA NaHHBIE WCTBITAHUN, MPOU3BENEHHBIX HA 3aHMCH KOH(EpPEHI-CHCTEMOH,
npuBeneHHOW Ha ¢ur 2. 3amuch MPONOJLKUTENBHOCTBIO 83 MHUHYTBHI, BKIIFOYarOImas pedb 27
IUKTOPOB, 0OpadarsiBasiach MPOTPAMMHBIM KOMILIEKCOM B O(piiaifH-pexiMe (TIONaeTCst LEeJTHKOM)
U B CHUMYJSILUU OHJIAWH-pexkuMa (rmomaercs ONOKaMH TO S5 MHUHYT KakAbli). 3amuch
npencrasisier coboi 30-kananpHbi WAV PCM 16 ¢dalin, 3anucaHHbli B HECIKaTOM BHIE C
gacToTON nuckperusanuu paBHoi 16000 I'm. 3amuchk ObU1a mOJydeHa B THIIOBBIX YCIOBHSX
COBEIIAHUs, CONEPKUT CIIOHTAHHYIO peub, MPUCYTCTBYIOT NepeOrBaHMs M OIHOBPEMEHHAs PeUb.
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IllymoBast 0OOCTAaHOBKA THIIOBAs, MPUCYTCTBYIOT TOYEYHbIE MCTOYHUKHA IOYMOB O(HCHBIX
IpeAMEeTOB, Nocyabl nox kode/Bony. POHOBBIM IIYMOM SIBJISIETCS IIYM KOHAWLIMOHEPA U BHIEO
npoekropa. PeBepOepaliioHHast KapTHHA IOMEIIEHUS ONHCHIBAETCS BPEMEHEM peBepOepaluu
T60 = 600 mcexk. Bo Bpemst 3amucu MOJOXKEHUS AUKTOPOB MATKO (DUKCHPOBAIIUCH, HE
paspemasoch BCTaBaTh, mepecaxkuBarbCsi. OObBMHbIE IBMKEHHS M CMEIIEHHs B paMKax
NOCAJOYHOTO MECTa He 3ampelanucs. [ noxcdyera TOYHOCTU ONPEAEIEHUsT MECTONOIOKEHHS
IUKTOPOB KOOPAWHATHI KAXKIOTO JUKTOpa OBUIM H3MEpPeHbl B KOOPAMHATHOH CHUCTEMe
MOMEIeHNsl 10 Hadaja coBernaHus. KoopauHarsl U3MEpSUTUCh MPU POBHOM MOCagke KakIOro
OUKTOpa Ha €ro MocagjodHOM MECTe.

ITpu peanuzanuu crocoda COMNACHO HACTOSALIEMY W300pETEHUr0, OOIIMi MUKPO(OHHBIH
MacCHUB TMOAeNeH Ha 3-mogmaccuBbl cortacHo Tabmume 1. Jlna  kaxkmolt w3 map
NOCJIEIOBATENbHBIX MHKPO(OHOB CO37aHAa JHUCKPETHAs CETKAa JIOKAJbHOW 30HBI ITIOMCKA.
HckiroueHnst COCTABISIOT Mapbl MUKPO(OHOB, CTOSIIMX HA YIVIaX CTOJIA M, COOTBETCTBEHHO,
HalpaBlieHHbIE MepIeHIUKYIsipHO npyr apyry: {1, 30}, {12, 13}, {15, 16}, {27, 28}.
JluckpeTHbIil mar mexnay Todkamu BeiOpaH 0,1 M. Pesymbrupyromasi obmasi 30Ha TOHCKa
MIOKPBIBAET BECh MEPUMETP CTOJNA, HaYMHAasICh OT 0,3 M BIIIyOb OT Kpasi CTONA, 3aKaHYMBAsICh HA
1,2 meTpa ot kpas crona. OO1iee YUCIO0 TOUEK B CETKE MOUCKA COCTaBMIIO 3600 TOYEK; 3TO YHUCIO
TOYEK IMOJENIEHO il 00paboTKH 3-NOIMAacCHBaMU, KaKAOMY 3-TIOAMACCHBY BbieneHo 120-220
TOYEK, B 3aBUCUMOCTH OT PACIIOJIOKEHUS CETKH MOMCKAa OTHOCUTENBHO MUKPOdoHOB. Kax bt 3-
MOAMACCUB OCYINECTBJAN 3aJady AaKyCTUYECKOW JIOKalIM3aluu B MNApaJlIeIbHOM peXUMe.
Kaxnomy 3-nogmaccuBy BeieneHO onHO BuptyanmbHoe siapo CPU. Takum obpazom,
3arpy>K€HHOCTb sifiep Ha 3ajnady Jiokajausanuu cocrasisier 30 u3 48 sanep. Lllar BpeMeHHOI
muckpern3aumu STFT cocrasnsier 100 mcek. Pesynbrar nokanu3anuu no oOimeil ceTke moucka
OCYIIECTBIISJICS C MAPAMETPOM KOJIMYECTBA BhIOMpaeMbIx Todek L = 50.

Tabmuna 1. ITpucBoenue 3-nonMaccuBa KakKIoMy MUKPO(GOHY KOH(PEPEHI-CUCTEMBI.

Howmep mukpodona 3-monmaccus
1 {1, 2,3}
2 {1, 2,3}
3 {2,3,4}
4 {3,4,5}
5 {4,5, 6}
6 {5,6,7}
7 {6,7, 8}
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8 (7,8,9}

9 (8,9, 10}

10 (9,10, 11}
11 (10, 11, 12}
12 (10, 11, 12}
13 {13, 14, 15}
14 (13, 14, 15}
15 (13, 14, 15}
16 (16, 17, 18}
17 (16, 17, 18}
18 {17, 18, 19}
19 {18, 19, 20}
20 {19, 20, 21}
21 (20, 21, 22}
22 (21,22, 23}
23 (22,23, 24}
24 (23,24, 25}
25 (24,25, 26}
26 (25, 26,27}
27 {25, 26,27}
28 {28, 29, 30}
29 (28,29, 30}
30 (28,29, 30}

JList uckirodeHust BIusiHus: ook VAD Ha TOYHOCTD OMpeneieHusi MECTOTOJIOKEHUS, B
YCIIOBUSIX MCIIBITAHWNA UCTIOJB3YETCsl 3TAJNIOHHASI pa3MeTKa (pa3 KaKIOro JUKTOpA, CO3TaHHAs
BpyuHYI0. TO4HOCTH paboOThl HACTOSIIEr0 M300PETEHUS] BBIMHUCISETCS CIEAYIOIUM O0pa3oM.
Kaxxnoit 3adukcupoBaHHON (hpa3e Ha3HAUAETCS METKAa KOOPAMHAT B CHUCTEME KOOPAHUHAT
nomenienrs. OLIEHKa CYUTAETCsl BEPHOH, €CIM KOOPIWHATHI, Ha3HauYeHHbIe (ppasze, HAXOAATCS
Onmke BCEro K STAJIOHHBIM HM3MEPEHHBIM KOOpPAMHATAM JHUKTOpPA, KOTOpOMy naHHas (pasa
MPUHAJICKUT, HO He Ooyee yem 0,5 M OT 3TUX 3TAJOHHBIX KOOpAWHAT Eciu ke omeHka
KOOPIWHAT HAXOMUTCS OJIMKe K KOOPIMHATAM ITUKTOPA, He MPOM3HOCHBINETO JaHHYIO (pasy, Win

Oonee yem 0,5 M OT KOOpPIMHAT BEPHOIO AMKTOPA, OLIEHKA CUMTAETCs] HeBepHOH. OTHOIEHue
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Konudectsa (ppa3 ¢ HEBEPHOH OLIGHKOH KOOpAMHAT K O0ImeMy KomuuecTBy (pa3 sBIsIeTCS
KpUTEpHEM OLIMOKHU OINpEneseH I MECTOMOJIOKEHUS B IPOLIEHTAX.

Ha nanHON 3amucu NpONOIKHUTENBHOCTBIO B 83 MHHYTHI OLIMOKA OIpeneNeHHs
xoopauHat cocrasuna 3,01%. Ilpu 3arpysxkennoctu 30 Buptyanpnbix simep CPU wus 48
nokaszaresnib RT cocrasun RT=0,18 nmpu oduaiin-odpaborke 3anmcu u RT=0,23 mpu onnaiin-
obpabotke noroka 3anucu. [TukoBast 3arpyK€HHOCTb ONEPaTHBHOI MaMSATH MIPU 3TOM COCTABUIIA
23 T'b. CpenHnsist 3arpy>K€HHOCTb orneparuBHoi namsitu coctasuia 12 I'b.

Brime omnmcaH mnpeanouTUTENbHbIN, HO HE €OUHCTBEHHbIH, BapUaHT peaju3aluu
3asABIAEMOro crocoda, u 0OBEM NPaBOBON OXPAaHbIL, WCIPALINBAEMOIl B HACTOSIIEH 3asiBKe,

OrpaHUYEH TOJIBKO HIDKECeayromen Gopmyon H300peTeHws.
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OOPMVYIIA U30BPETEHUA

1. Coco0 ompeneneHuss MECTOIONOXKEHUS ITUKTOPOB C HCHOJIb30BAHHEM KOH(eEpeHI-
CHCTEMBI, COITIACHO KOTOPOMY':

a) 3aJal0T BXOAHBIE TIapaMeTpbl KOH(EPEHL-CHCTEMBbl U BXOMAHBIE IapaMeTpbl s
MIOCTPOEHMSI CETKH MOUCKA U KIIACTEPU3ALINY;

b) NPUHUMAIOT MHOTOKaHAJIbHBIN 3BYKOBOM CUTHAJ, CONEP AU pedb TUKTOPA;

) pa3buBaroT MUKPO(OHBI KOH(EPEHI-CUCTEMbI Ha MOIMHOKECTBA MUKPO(POHOB, KasKI0€
U3 KOTOPBIX OMpPEAeIeT OTAENbHYIO MPOCTPAHCTBEHHYIO 00JIACTh MOUCKA,

d) mony4arT KBa3UPETYISIPHYIO CETKY TOHCKA C HUCIOJIb30BAHHEM BXOIHBIX MapaMeTpPOB
IUISL IOCTPOEHHSI CETKU TIOUCKA,

€) HA3HA4YAIT KAKAYI TOYKY KBA3UPETYJSIPHOH CETKU MOHMCKA OHOMY U3 IMOIMHOKECTBA
MHUKPOGOHOB ¢ (POpMHUPOBAHHEM MHOKECTBA AMCKPETHBIX TOYEK U KAXKIOTO M3 MOAMHOKECTB
MHUKPO(OHOB,

f) ocCymecTBISIOT mMapajuIeNbHYI0 aKyCTHYECKYIO JIOKAJIHM3alMI0 B MHOTOKAHAJIBHOM
3BYKOBOM CHTHaJe JJIi KaKIOW OTHENBbHONH MNPOCTPAHCTBEHHOW OOJNACTH TMOUCKAa C
ucnionbzoBanneM ajropurMa SRP-PHAT (Steered Response Power Phase Transform) c
NOJTyYE€HUEM METPUKH KOT€PEHTHOCTH 3BYKOBbIX BOJIH (SRP-3HaueHus) s KakmoW TOYKH
Ka)KJIOT0 MHO)KECTBA JUCKPETHBIX TOYEK;

g) OCYLIECTBIJISIOT AarJIOMEPAaTHBHYIO HepapXu4yecKyro kiactepusanuio SRP-3HaueHuii
JIUCKPETHBIX TOYEK C MCIIOJIb30BAHHUEM BXOIHBIX IapaMeTPOB KJIACTEPU3ALUHU C IOJYyYEHHUEM

KJ1acTepa NpoCTPaHCTBEHHBIX TOYCK, 3aJat0INX MECTOIIOJIOKEHUE TUKTOPA.

2. Cnocob mo m. 1, cormacHO KOTOPOMY BXOOHBIMH TapameTpaMu KOH(EPEeHL-CHCTEMbI
SABJIAIOTCA KOOPAWHATBI KaXKAO0Io MI/IKpO(bOHa B CHUCTEME KOOpAWUHAT INOMEIICHUS, BXOAHBIMU
napameTpamH JUIsl IOCTPOEHHsI CETKH IOMCKA SIBJITFOTCST HOMEpa nap MUKPO(OHOB, TUCKPETHBIN
mar v mar paCliupe€Hus KOHyCa, MnapaMeETp OTCEUMBAHUA TOUCK CETKHU, 4 BXOAHBIMU IapaMETpaMu

KJIaCTEpU3alluU ABJIAIOTCA YUCITIO TOUCK Lu opor pacCTOAHUA.

3. Cnocob mo ogHOMYy W3 mm. | Wiau 2, B KOTOPOM KBa3HUPETYJSIPHYIO CETKY IOHCKA
MOJIYHYarOT IMyTEM OINPENeIeHHUsT MHOXECTBA JUCKPETHBIX TOUEK B OOIIEH MPOCTPaHCTBEHHON
o0NacTH MOMCKA U YIAJCHUS TAKUX TOYEK, KOTOPBIE HAXOMATCS OT APYTUX TOYEK Ha PACCTOSHUH

MCHBIIEM, YEM YCTAHOBJICHHOC PACCTOAHUCE.
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4. Cnocob nmo ogHOMy M3 mm. 1-3, COIIaCHO KOTOPOMY 3BYKOBOH CHUTHAJ NMPUHHMAIOT C

MHUKPO(OHOB KOH(pEpeHI-CUCTEMBI, TnOO0 U3 (aiina ¢ 3anuchio 3ByKOBOTO CUTHAIA.

5. Cnoco6 mo omHoMy w3 mm. 1-4, COITacHO KOTOPOMY B IIOJYYE€HHOM KJacTepe
MPOCTPAHCTBEHHBIX TOYEK, 3aMAOLIUX MECTOIOJIOKEHUE AUKTOPa, OMPENENSIIOT B3BELIEHHOE

3HAYEHHE LIEHTPa KJlacTepa.

6. Criocod mo omHOMy U3 mm. 1-5, COMIacCHO KOTOPOMY 3BYKOBOM CHUTHAJ, COIEp KaIlHii
pedb IMKTOpa, MOMOJHHUTEIBbHO O0padaThIBalOT C OMpEeAesieHHEM BPEMEHHBIX MPOMEKYTKOB,
COOTBETCTBYIOIIMX PEYEBBIM CErMEHTaM 3BYKOBOIO CHUTHANa, a MapajuielbHYI aKyCTHUYECKYIO
JIOKaJIM3aLUI0 U arIOMEPaTUBHYIO HEPapXUUYECKYI0 KJIACTePU3aLUI0 OCYLIECTBIISIOT TONBKO IS

ONMPEACIICHHBIX BPEMECHHBIX IMPOMEKYTKOB.

7. Crioco0 mo 1. 6, COrIacCHO KOTOPOMY OIPEIENIEHHE PEYEBBIX CETMEHTOB OCYIIECTBIISIOT

C MPUMEHEHUEM JeTeKTopa akTuBHOCTU peur (VAD).
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