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KOJINPOBAHUE N TEKOJINPOBAHUE 3BYKA C HCITIOJb30BAHUEM
ITAPAMETPOB IIPEOBPA3OBAHUA ITPEACTABJIEHUSA

INEPEKPECTHAS CCBUIKA HA POJACTBEHHBIE 3ASIBKH

[0001] [lanHas 3asBKa 3asdBJIAE€T NPHOPUTET NPEIBAPUTENBHOM 3asBKHM HA MATECHT
CIIA Ne62/209735, momannoit 25 asrycta 2015 r., U €eBpONENUCKOM 3a9BKH HA MATEHT
Nel5189094.4, monanHo# 9 okTAOps 2015 1., KOTOpPBIE MOJHOCTHIO BKJIFOYAIOTCA B

JAHHOE ONMUCAHHE MOCPEACTBOM CCHUIKH.
OBJIACTh TEXHUKH, K KOTOPOIl OTHOCHUTCS U30BPETEHUE

[0002] Hactosmee u300peTeHHE OTHOCHTCS K OOJIACTH OOPAOOTKH CHTHAIIOB, W, B
YAaCTHOCTH, B HEM PAacKpbiTa cucTeMa i JS(PQPEKTHBHON mMepeaavd 3BYKOBBIX
CHTHAJIOB, COJCPIKAIMUX COCTABJIAIONIME MPOCTPAHCTBEHHOTO MPEJCTABICHHUS, T. €.
3ByKOBBIE  COCTABJIIOINHE, CBSA3aHHBIE C PA3MYHBIMH  IPOCTPAHCTBEHHBIMH

MECTOIIOJIOKEHUSAMH.
NPEAITOCBIJIKA U30BPETEHUSA

[0003] JlroGoe oOCykaeHHE TEKYyHIETO YPOBHS TEXHHKA B JAHHOM OTIHCAHUH
HUKOUM OOpa3oM HE CJIEIyeT PacCMaTpUBaTh KAk JOMYLICHWE TOTO, YTO JTAHHBIHA
YPOBEHb IMHPOKO H3BECTEH WM 00OpPa3yeT 4acTh OOIETOCTYITHBIX 3HAHWH B JAHHOW

00JacTH.

[0004] Cosznanue COACP’KUMOTO, KOJIMPOBAaHUE, pacnpocTpaHEHHE H
BOCTIDOM3BE/ICHUE 3ByKa OOBIYHO BBHITIONHAETCSA B (popMare HA OCHOBE KAaHAJOB, T. €.
OJlHA KOHKpPETHas LieJieBasg CUCTEMAa BOCIPOM3BEIACHUS MPENYyCMOTpPEHA JUIA
COJIEPKUMOT0 BO BCEH HSKOCHCTEME COJAEpKUMOTO. [IpuMepaMu TakuUX 3BYKOBBIX
¢bopMaToB TIENEBHIX CHCTEM BOCIPOW3BEACHHUS SBITIOTCS MOHO(OHUYECKHUH,

crepeoonnyeckni, 5.1, 7.1 u T. 1.
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[0005] Ecnu coxepkumoe  MOAJEKHT  BOCIPOM3BEICHUIO HWHOM  CUCTEMOM
BOCIPOM3BEICHHA, HEKEIM NPEJHA3HAYEHHAs, MOXKET MPUMEHATHCS MOHIKAIOLIEE
WA TIOBBIIIAIONIEe MUKMMpoBaHue. Hanpumep, cogepskumoe B popmare 5.1 Moker
OBITh BOCHPOM3BEACHO CTEPEOPOHUYECKOM CHCTEMOH BOCHPOHU3BEACHHA IyTEM
WCTIONB30BAHMA CHEIMATbHBIX YPABHEHUHM TMOHIDKAIOMIETO MHUKIIMPOBAaHUA. [[pyrum
MPUMEPOM SABTSIETCS BOCIPOM3BEICHHE COAECPKHMOTO, KOJUPOBAHHOTO B (popmare
CTEpPEeOo, CHCTEMON AUHAMHUKOB (hopMarta 7.1, KOTOpPOE MOMKET BKIIFOUATH MPOIECC T.H.
MOBBIIIAIOIMET0 MUKIIUPOBAHUSA, KOTOPBIM MOMKET YIPABIATHCS WM MOXKET HE
VIPABIATEC HMH(pOpMALMEl, NPUCYTCTBYIOIIEH B CTEPEOPOHUYECKOM CHUTHAJIE.
CucTteMOH, XapakTepU3yHOLIEHCs BO3MOKHOCTBIO OCYINECTBICHHS MOBBIIIAIOIIETO
mukmupoBanus, ssmsiercs Dolby Pro Logic or Dolby Laboratories Inc (Roger
Dressler, “Dolby Pro Logic Surround Decoder, Principles of Operation”,

www.Dolby.com).

[0006] AnbTepHATHBHOW CHCTEMOH 3ByKOBOoro (Qopmara sBisietcs ¢dopmar
3BYKOBBIX 00OBEKTOB, TAKOH Kak (opMaT, mpeaycMoTpeHHbIH cuctemor Dolby Atmos,
cMm. Robinson, C. Q., Mehta, S., Tsingos, N. (2012) “Scalable format and tools to
extend the possibilities of cinema audio” Motion Imaging Journal, SMPTE, 121(8),
63—69. B ¢opmaTe maHHOTO THTIA OOBEKTAM 33JaHBI KOHKPETHBIE MECTOIIOIOKECHHUS
BOKPYT CIIyHIATEeNIs, KOTOPBIE MOTYT SIBIITHCS TIEPEMEHHBIMH BO BpeMEeHH. B Takom
dbopmare Ha OCHOBE OOBEKTOB COJACPKHUMOE TMPEACTABIAECTCS  CTHIOCOOOM,
WHBAPUAHTHBIM K KOHKPETHOW CHCTeMe BocmpomsBeneHus. ClieoBaTeIbHO, IS
npeoOpa3oBaHKs COMCPKUMOTO B TPEACTABJICHUE, MOIXOMAMICE U KOHKPETHOW
CUCTEMBI BOCTIPOU3BE/ICHHUS, TAKOW KaK CHCTEMA IPOMKOTOBOPHTENICH HITH HAYITHUKH,

TpeOyeTcs CHeNUann3uPOBAHHbIHN MPOLECC MPEICTABICHHA.

[0007] Ecmm crepeodoHMUECKOEe, MHOTOKAHAIBHOE WJIH OCHOBAHHOE HAa OOBEKTAX
COACPKMMOE TIOAJIEKUT BOCIPOM3BEACHHIO 4YEpe3 HAyIIHMKH, YacTo TpeOyercs
CBIMUTHPOBATh MHOTOKAHAJIBHYI0 CHCTEMY TUHAMHKOB (JUIA COOEPYKUMOTO HA OCHOBE
KaHAJI0B) WX Ha0Op BHUPTYaJTbHBIX HCTOYHHUKOB 3BYKa (I COAEPKUMOTO HAa OCHOBE
OOBEKTOB) TOCPEACTBOM HMITYJIbCHBIX XapakrepucTuk s rojoBel (head-related

impulse response, HRIR) wmm OuHaypampHBIX WMIYJIBCHBIX XAPAKTEPUCTHK IS
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nomemerns (binaural room impulse responses, BRIR), uMmutupyronmx akycTuaeckuit
MyTh OT KQKIOTO TPOMKOTOBOPHUTENS K OapaOaHHBIM MEPEMOHKAM B COOTBETCTBEHHO
0€37X0BOM WIJIH HXOBOU cpene (MMUTHPOBAHHOHM). B WacTHOCTH, 3BYKOBBIE CHT'HAITBI
MoryT ObITh cBepHyThl ¢ HRIR mmu BRIR s BoccTaHOBIIEHHS HMHTEpaypadbHBIX
pasHocTelt ypoBHe# (inter-aural level difference, ILD), uaTepaypambHbIX BpeMEHHBIX
pasHoctelt (inter-aural time difference, ITD) u cekTpanbHBIX METOK, TMO3BOJIIOIINX
CIYIIATENI0  ONPEACNATh  MECTONMOJOKEHHE  KKAOTO  OTAEIBHOTO  KaHaja.
JIOCTHIKEHHIO OTPENEICHHOTO BOCTIPUHUMAEMOTO PACCTOSHHUA TakkKe CHOCOOCTBYET
UMUTHPOBAHME aKyCTHUYECKOM cpenbl (peBepOepaums). OOparumcs k ¢ur. 1, Ha
KOTOPOH MOKAa3aHO CXEMAaTHYECKOE OOIIee MPEACTABIIEHHE X0Aa 00PaOOTKH JAaHHBIX

opu nMpEaACTaBICHUN IBYX O0OBEKTHBIX HJIH KAHAJIBHBIX CHTHAJIOB X 10, 1 1, CUHNTAaHHbBIX

W3 3aIIOMHUHAOIIETO yCTPOHCTBA 12 I COAepsKUMOTO A1t 00pabOTKH 4 MPU IOMOIIH
yetpipex HRIR, Hanmpumep, 14. Berxogusie nanneie HRIR 3atem cymmupyrores 15, 16
NI KOXAOTO KAHAJBHOTO CHUTHANA, YTOOBI TOJYYHWTh BBIXOJHBIE JAHHBIE IS
HAayIOHUKOB Ui BOCHPOM3BEACHMS CIyIIATENIO 4Yepe3 HaymHUkd 18. ba3oBbrit
npunimn HRIR pasescuen, Hanpumep, B myOmukamun Wightman, F. L., Kistler, D. J.
(1989b). “Headphone simulation of free-field listening. I. Stimulus synthesis,” J.
Acoust. Soc. Am. 85, 858—867. PesympTupytommii crepeodoHmdecKuii curHan 15, 16
HAYIDHWUKOB  YaCTO  HA3bIBAIOT  OWHAYPATbHBIM  CHTHAJIOM,  OWHAypPaTbHBIM
MpeacTaBIeHneM Wi (OWHAypanbHBIM) TIPEICTABICHHUEM Il HAYIMHHUKOB. bomee
TOTO, Takoe OWHAypalbHOE TIPEIACTABIICHHE TPEIHA3HAYECHO (WM CHEIHAIHHO
PACcCUUTAHO) IS BOCTIPOM3BEACHUSA Yepe3 HAYNIHWKH, B OTIMYHE OT TPEACTABICHUS
1T TPOMKOTOBOPHTENEH, TPEAHA3HAYCHHOTO I BOCIPOW3BEICHHUS CHCTEMOU
TPOMKOTOBOPHTENEH, KOTOPAs COTTIACYETCS C KaHAJIAMH, TIPEACTABIICHHBIMHU B CHUTHAIIE
(cWrHamax) TPENCTABICHUSA UII TPOMKOTOBOPHUTENEH. OTH Ppa3IHUYHBIE CHCTEMBI
BOCTIDOM3BE/ICHUSA HA3BIBAIOTCA MOJMATBHOCTAMH, HANPHMEP, OJHA MOJAIBHOCTD
BOCTIDOM3BE/ICHUSA COCTOMT U3 HAYIDHUKOB, TOTAAa KakK Jpyras MOJAIbHOCTD
BOCTIPOM3BEACHHSA COJACPKUT OJHWH WK OoJiee rpomMKoroBoputenei. HezaBucumo ot
MOJATBHOCTH BOCIIPOM3BEJICHHUS, HA OCHOBAHWH BXOJHOTO TIIOTOKA, TAaKOTO Kak
MHOTOKAHAJIBHBIA MJIH OCHOBAHHBIM Ha 00BEKTaX (hOpMAT CONEPIKUMOTO, MOTYT OBITH

MPEJICTABIICHBI (CTEHEPUPOBAHBI) Pa3HYHBIE TPEACTABICHHA (CTEPEO(OHHUIECKOE,
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ounaypanpHoe, 5.1). B wmpeame, nns oOecmiedeHHs TOTO, YTOOBI XYyI0KECTBEHHBIN
3aMbICEN OB MPABHUIBHO TEPENAH CIYINATENO, MPEACTABICHUS TEHEPUPYIOTCS, WA
MPEACTABILIIOTCA, Uil KOHKPETHBIX MOJAIBHOCTEM BOCHPOM3BEAcHMA. B ciydae
BOCHIPOMU3BEACHHUA Yepe3 HAyIIHUKH 3710 npeanonaract npumeHenne HRIR umm BRIR
I CO3AaHMA OWHAYPATBHOTO TPEACTABICHHA, TOTAA KaK Ui TPOMKOTOBOPHTENEH
OOBIYHO HCTIONB3YIOTCA METOJWKH AaMIUIUTYAHOTO TAHOPAMHUPOBAHHA. |akum
00pa3oM, TaKOM TPOLECC MPEACTABICHHA MOXKET MPUMEHATHCS KAaK B OTHOLICHHUHU
BXOJHOTO COAECPKMMOTO Ha OCHOBE KaHanoB (5.1, 7.1 u T. m.), TaKk ¥ B OTHOLICHUHU
MOTPY>KAIOIIEr0 COACP)KMMOT0 Ha OCHOBE OOBEKTOB, Takoro kak Dolby Atmos. B
MOCTIETHEM CITy4a€ B OTHOIIEHUH KAKIOTO BXOJAHOTO OOBEKTa OOBIMHO HE3aBUCHUMO
UCIIONIb3YyeTCA ~ aMIUIMTYJHOE€  IAaHOPaMHpOBaHHME (B MPEJICTABICHUAX  JUIA
rpomkoropoputeneit) wunu  BRIR (B mnpeactaBnenuwsx ans  HAyOIHUKOB) €
MOCTIEYIOIUM CYMMHPOBAHHEM BKJIAJI0OB OTAECIBHBIX OOBEKTOB B PE3YJIbTHPYIOIIHI

OWHaypabHBIN CUTHAIL

[0008] Ilpomecc cBepTKH Ui TIONyYEHUS OWHAYPAIbHOTO TPEICTABIICHUS,
MPEAHA3HAYEHHOTO IS BOCTIPOU3BEEHUS HAYIIHUKAMH, MOKHO TMOCTPOUTH TaK, YTO
METKH OTPEJECNTICHHA MECTOMOJOKEHUA MCTOYHMKA 3BYKa, MPUCYTCTBYIOIIHUE B
(6e3oxoBbix) HRTF (head-related transfer functions, mnepegaTodHbIX (QYyHKIHIX
TOJIOBBI), BOCCTAHABIUBAIOTCS JJI KXJAOTO BBOAA HE3aBHCHMO, B 3aBHUCHMOCTH OT
(HAMEUYEHHOTO, BOCTIPHHUMAEMOTO) TIOJIOKEHHS BXOTHOTO KaHANIA WITH 00BEKTA, TOT/IA
KaK MMHTHUPOBAHHAs 3XO0Bas CpeJa MOXKET OBITh, MO MEHBIIEH MeEpe, YaCTHYHO,
WCTIOJTb30BaHA COBMECTHO TIO OOMMEMY alrOpUTMy Ui JABYX WA OOJIBIIETO
KonmuecTBa BBOMOB. C OTOH IENbI0 OJWH WIH 0OOJieeé BXOJHBIX CHTHAJIOB
MUKITUPYIOTCS, WA KOMOWHHPYIOTCS, B OJMH WM OOJee BXOJHBIX CHTHAJIOB
aNrOPUTMAa WMHUTHPOBAHHUS CPENbI, KOTOPHIE BIIOCIEACTBHH OOPaOATBIBAIOTCA MJIS
TeHEPUPOBAHUA BBIXOIHBIX CHTHAJIOB UMHTHPOBAHHSA CPEIbBI, KOTOPHIE MOTYT OBITH
CKOMOMHUPOBAaHBI C BBIXOJAHBIMH JJAHHBIMH O€33XOBOTO TIPOIECCA CBEPTKH C
ucnonb3zoBanueM HRTF. AnroputM HMHUTHpOBaHHMS CpeAbpl MOKET HMHUTHPOBATH
PaHHHE OTPAKEHUS, TTO3THIOI0 PEBEPOEPALIMIO HITH B TO, U IPYTOE, H OH MOKET OBITH
peanu3oBaH MOCPEACTBOM H3BECTHBIX METOJMK, TAKUX KaK CBEPTKA, 3a/JCP)KKH, CETH

3aJePKKHA OOPATHOH CBA3H, BCEYACTOTHBIE (PHITBTPHI | T. II.
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[0009] Tlomxom Ha ocHose cBepTku ¢ HRIR/BRIR compoBoskmaeTcss HECKONBKAMU
HEJOCTATKAMH, OJHHUM W3 KOTOPBIX SBISETCS CYHICCTBEHHBIM O0BEM O0OpPaOOTKH
JAHHBIX CBEPTKH, HEOOXOAUMBIN I BOCITPOU3BEACHHS Uepe3 HAymHUKH. CBEPTKY C
HRIR wmu BRIR He0OOXO0AMMO TPUMEHSATH MJIsi KAKIOTO BXOJHOTO OOBEKTA WITH
KaHaJIa 1o OTJAETBbHOCTH, H, TAKUM 00Pa30M, CIIOKHOCTh OOBIYHO BO3PACTACT JIMHEWHO
OTHOCUTEIIPHO KOJIMYECTBA KAHAJIOB WM OOBEKTOB. [IOCKOIIBKY HAyIIHHUKH YacTO
WCTIONB3YIOT B COYETAHMH C TMUTAOMIUMUCA OT aKKyMyJsITOpa NEPEHOCHBIMH
YCTPOMCTBAMH, BBICOKAsl BBIUHMCIIUTENIbHAA CIIO)KHOCTh HEXKENIATENIbHA, TaK KaK 3TO
MOJKET CYHIECTBEHHO COKpamiaTh BPEeMs aBTOHOMHOW pPaOOThI OT aKKyMyJSATOpa.
bonee Toro, mpu TpenCTABIEHWU 3BYKOBOTO COJEPKUMOTO HAa OCHOBE OOBEKTOB,
KOTOPOE MOJKET CcoaepaTth, Hampumep, Oomee 100 OIXHOBPEMEHHO AaKTHBHBIX
00BEKTOB, CIOKHOCTh cBepTKH ¢ HRIR MOXeT OBITH CYHIECTBEHHO BBIIIE, YEM JUIA

TPaAUIIHOHHOI'O0 COACPKUMOTO Ha OCHOBC KaHAJIOB.

[0010] Opxum U3 penieHU s YMEHBIICHHUS] BBIYUCIIUTETPHOW HATPY3KH ABISETCS
NMPUMEHEHHUE TPOIIECCOB CBEPTKH BBIMIE MO MOTOKY B LEMOYKE OOPAOOTKH JAHHBIX.
Hanpumep, B Xome sTama CO3MaHUS COJAEPKUMOTO W KOJHPOBaHWA. B maHHOM
YaCTHOM clydae, HA3bIBAEMOM «OWHAYPATbHBIM TIPeIBAPUTETHHBIM
MPEICTABIICHUEM», PE3YIbTHPYIOIWN OWHAYPATbHBIM CHTHANL, WIH OHHAYypPaTbHOE
MPEICTABICHHUE, CO3JaBAEMOE B XOJ€ JTama NPEABAPHTEIIBHOTO TPEACTABICHHA,
COJIEP’KUT BCE METKH ONPEACICHUS MECTOIOIOKEHUS, TPEIHASHAYCHHBIE TS
BOCTIPOM3BEACHHS HAYITHUKAMH, W B YCTPOHCTBE BOCIIPOU3BEACHHS TOTIOTHHTETbHAS
00paboTKa MaHHBIX He TpeOyercsa. HemocTaTkoM MaHHOTO CIOCO0A SBIIETCSA TO, YTO
BBOJAMMBIC METKH OTPEACTCHUSA MECTOMOJOKEHUS HWCTOYHHKA 3BYyKa, KOTOPBIE
npucyTcTBytoT B HRIR (Takme kak wmHTepaypamphbeie BpemeHHble pasHocTH (ITD,
interaural time differences), naTepaypanpabie pasHocTH ypoBHeH (ILD, interaural level
differences), cmekTpaibHbIE METKH W pPeBepOepalns), YXyIIIAI0T BOCIIPUHUMAEMOE
KayecTBO TPU  BOCMPOW3BEACHHH  JAHHOTO  KOHKPETHOTO  OMHAYpPaIbHOTO
MPEICTABIIEHNS TPOMKOTOBOPHTEISIMH, TIOCKOJIBKY YKa3aHHBIE METKH OIPEIEICHUS
MECTOTIOJIOKEHUST OyAyT TPUMEHAThCA (PAKTHUECKH MABAKIBL OJWH pa3 —

AITOPUTMHYCCKHU, Ha OTanc IMPCABAPHUTCIBHOTO TIPEACTABICHUA, W OJHWH pas —
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AKYCTHUYCCKH, KaK CJIICACTBUC AKYCTHYCCKOI'0 IYTH MCKAY TPOMKOTOBOPHUTCIIIMH H

yHIaMH CITyIIaTens.
KPATKOE OIIUCAHHUE CYIIHOCTHU U3OBPETEHUA

[0011] llenpro W300pETEHUS B €r0 MPEANOYTHUTEIIHHOM BapHAHTE OCYIIECTBIICHUS
ABJSAETCS CO3/JAHUE YCOBEPIICHCTBOBAHHOIO BapHAHTA OCYILIECTBICHUA KOAUPOBAHUSA

" ICKOAUPOBAHHA 3BYKOBBIX CUTHAJIOB AJII BOCTIPOU3BCACHUA.

[0012] B coOTBEeTCTBMHM C TIEPBBIM AaCTEKTOM HACTOSIMIETO H300PETCHHA
MPEeIyCMaTPUBAETCA CHOCOO KOAMPOBAHHMA BXOJHOTO ayAMOINOTOKA, COJIEPKAIIETO
OJIHY WJI 00Jiee 3ByKOBBIX COCTABIIAIONINX, IPUYEM KaXK/1as 3BYKOBAasi COCTaBIIAIOIIAs
CBA3aHA C MPOCTPAHCTBEHHBIM MECTOMOJOKEHHEM, W CIOCOO COAEPIKUT STarbl
MOJyYeHHUs] TIEPBOTO TPEACTABICHHUS TOTOKA BOCTPOU3BEIEHUSA i1 BXOJHOTO
ayJMOTIOTOKA, IPHUYEM  TIEpBOE€  MPEACTABICHHE IOTOKA  BOCHPOMU3BEACHMSA
mpeacTaBisier  coOoi  Habop w3 M1 CHTrHAnNOB, TpPETHA3HAYEHHBIX IS
BOCIIPOM3BEACHHS TMEPBOM CHUCTEMOM BOCMPOM3BEACHHS 3BYKA, MOJIYYEHHUS BTOPOTO
MPEACTABIICHUA TMOTOKA BOCIPOM3BEACHHSA I BXOAHOTO ayAHOMOTOKA, TPH 3TOM
BTOpPOE TPECTABICHHE MMOTOKA BOCTIPOU3BEICHUS MIPEACTABISET CO00M Habop u3 M2
CHUTHAJIOB,  TPEIHA3HAYEHHBIX JUIA  BOCIPOHW3BEJEHUS  BTOPOM  CHCTEMOM
BOCTIPOM3BEACHHUA 3ByKa, ONPEICIICHUS Ha0opa TMapaMeTpoB TpeoOpa3oBaHMA,
MPUTOAHBIX ISl  MPeoOpa3oBaHUA NPOMEKYTOYHOTO TPEACTABICHHUS TMOTOKA
BOCITPOM3BEACHUS B TPHOTWKEHHE  BTOPOTO  TPEACTABICHHS  TOTOKA
BOCITPOM3BEACHHUS, pUYeM MPOMEKY TOUHOE TPE/ICTABIICHHE MOTOKA
BOCTIPOM3BEACHHSA TPEACTABISAET COOOW OAHO W3 TEPBOTO MPEICTABICHUSA ITOTOKA
BOCITPOM3BEACHUS,  PE3yJibTaTa  TMOHWKAIOMIETO  MHKIIHPOBAHUSA  TEPBOTO
MPEICTABIICEHHAS  TOTOKA  BOCTPOW3BEACHHA W PE3yJbTaTa  IMOBBILIAFOIIETO
MHUKIIHPOBAHUS TIEPBOTO TIPEJICTABICHHUS TIOTOKA BOCIPOW3BEJACHUS, TIPH STOM
mapamMeTpbl TPEOOPA30OBAHHS OMPEACIAIOTCS TYTeM MHHHUMH3AIUH  BEITAYHHBI
PA3HHUIIBI MEKTy TPHONMKEHHEM BTOPOTO TPEACTABIICHHS IOTOKA BOCTIPOU3BEICHUS U

BTOpPbIM TPCACTABICHUCM IIOTOKA BOCHPOU3BCACHUA, W KOAHUPOBAHUA TMCPBOTO
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MPEICTABIIEHUS TIOTOKA BOCIIPOU3BEICHHUS M HA0Opa MapaMeTPOB MPeoOpa30BaHUsA IS

nepcaavn B ACKOJACP.

[0013] B cooTBEeTCTBMHM €O BTOPBHIM AaCMEKTOM HACTOSHIETO HW300PETEHHS
Mpeay CMaTPUBAECTCS croco0 JIEKOAUPOBAHUSA MPeACTABIICHUI MOTOKA
BOCTIDOM3BE/ICHUA W3 MOTOKA JAHHBIX, MPHYEM CTOCOO BKIIFOYAET 3Tambl MpHEMa U
JEKOAMPOBAHUSA NEPBOTO MPEICTABIEHUS MOTOKA BOCIIPOU3BEICHUSA, IIPH 3TOM IIEPBOE
MPEICTABIIEHHE TIOTOKA BOCIPOM3BEACHHUS TPEACTABIACT coO0M HaOop u3z Ml
CUTHAJIOB,  MPEJHA3HAYEHHBIX JJI1  BOCHPOMU3BEACHUA  MEPBOM  CHUCTEMOM
BOCIIPOM3BEACHHUA 3ByKa, TMPHEM M  JEKOJAMPOBaHHME HAOOpa MapaMeTpoB
npeoOpa3oBaHMs, MPUTOAHBIX U MPEOOPA30BAHUA IPOMEKYTOYHOTO TIPEACTABICHU
MOTOKA BOCTIPOM3BEJACHHA B NPUONIKEHHE BTOPOTO TPEACTABICHUS TOTOKA
BOCIIPOM3BEACHHA, TNPH 3TOM BTOPOE IIPEACTABICHUE IOTOKA BOCHPOM3BEACHUS
NPEACTaBIIET CcOOOM HAOOP ™3 M2  CHTHANOB, TPETHA3HAYCHHBIX IS
BOCIIPOM3BEACHHUA BTOPOM CHUCTEMOM BOCHPOM3BEACHHA 3BYKa, IPU  OTOM
MPOMEIKY TOUHOE TIPEJCTABIIEHUE TIOTOKA BOCITPOU3BEACHHS TIPEACTABISIET COOOH OTHO
W3 TEPBOTO TMPEACTABIEHUS TMOTOKA BOCHPOU3BEIEHUA, PE3YNIbTaTa MOHWKAIOIIETO
MUKIIUPOBAHUS TEPBOTrO MPEACTABIEHUS MOTOKAa BOCIIPOU3BEACHUS WU PE3yJIbTara
MOBBIMIAIOIIET0 MUKIIUPOBAHUS TIEPBOTO IMPEICTABIEHUS MOTOKA BOCIPOMU3BEIACHUS,
MPH 3TOM TAPAMETPBI MPEOOPa30BaHUSA OOECTIEUMBAIOT TO, YTO BEIIMYHHA PA3HUIIBI
MEXKIY TTPHONMKEHHEM BTOPOTO TIPEACTABIICHHUS TTOTOKA BOCTIPOU3BEIECHUS W BTOPBIM
MPEACTABIIEHUEM MOTOKA BOCIIPOU3BEIAECHUS SBJSIETCS MUHHUMAJIBHOM, U MPUMEHEHUS
mapaMeTpoB TpeoOpa3oBaHWA K TPOMEKYTOYHOMY TMPEICTABICHHIO IOTOKA
BOCTIDOM3BEACHUSA I TIONYYECHHS TPUOMKEHUS BTOPOTO TPEACTABIICHUS TMOTOKA

BOCITPOHM3BEICHHS.

[0014] B HexkoTOpBIX BapHaHTaX OCYIIECTBICHUS MEPBas CUCTEMA BOCTIPOU3BEACHUS
3BYKA MOXET COJCPKATh PsAJN JHHAMHKOB B (PUKCHPOBAHHBIX TMPOCTPAHCTBEHHBIX
MECTOIOJIOKEHHAX, 4 BTOpPas CHCTEMA BOCHPOM3BEIACHHUA 3BYKa MOXKET COAECP)KAThH
HA0Op HAyNIHWKOB, TPUMBIKAIONIMX K ymaMm ciymatens. [lepBoe wiam BTOpOe
MPEICTABIICHAE TIOTOKA BOCTIPOM3BEACHUSA MOKET MPEICTABIATH COOOH 3XOBOE WIIH

0e37Xx0B0O€ OMHAYPAITFHOE TIPEICTABIICHHE.
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[0015] TlapameTtpsl mpeoOpa3oBaHU MPEATIOYTHTENBHO SBIAIOTCA IEPEMEHHBIMHU BO

BPCMCHHA U 3aBUCAIIIUMHA OT 4aCTOTHI.

[0016] TlapameTpb mpeoOpa3oBaHUS TMPEATIOYTHTEIIBHO OMPEACTSIOTC TyTEM
MHHUMH3ALHUN BEIIMYUHBI Pa3HULBI MEKIY PE3YJBTATOM MPUMEHEHHS IApaMeTPOB
MpeoOpa3oBaHus K TEPBOMY MPEICTABICHUIO TOTOKA BOCHPOW3BEICHHS W BTOPHIM

npcacTaBIICHUCM MMOTOKA BOCTIPOU3BEACHU .

[0017] B cooTBercTBHH C e€IIe OJHHM AaCIEKTOM HACTOSIIETO H300PETCHHSA
NPeIyCMATPUBACTCS CIMOCOO KOMUPOBAHHSA 3BYKOBBIX KAHAJIOB WIJIM 3BYKOBBIX
O00BEKTOB B BHJE IOTOKA JAHHBIX, BKIFOYAIONIMKA J3Tambl: mpueMa N BXOJIHBIX
3BYKOBBIX KaHAJIOB MM OOBEKTOB; BBIYHCICHUA HaOOpa U3 M curnamos, rae M < N,
nyTeM 00pa3oBaHHUA KOMOMHAMH N BXOIHBIX 3BYKOBBIX KAHAJIOB MM OOBEKTOB, IIPH
3TOM HAaOOp M3 M CUTHAOB MpexHa3HAYEH I BOCTIPOU3BEICHHSA NEPBOM CHCTEMOM
BOCTIPOM3BEICHUS 3BYKA; BBIYUCICHHA HA0OOpa MEPEMEHHBIX BO BPEMEHH IapaMeTpOB
W npeoOpaszoBanus, mpeoOpasyomux Ha0op U3 M CHUTHAJIOB, PEAHA3HAYCHHBIX IS
BOCTIDOM3BEJCHUSA TIEPBOM CHUCTEMOM BOCTIPOM3BEJACHHSA 3BYKa, B NPUOIMIKEHHOE
BOCIIPOW3BEJCHHE BTOPOM CHCTEMOW BOCIPOM3BEIACHHS 3BYKa, TMPH ITOM
MPUONMKEHHOE BOCTIPOHM3BEICHUE MPUOIMKEHHO BOCIPOU3BOAUT JHOOBIE 3P PEKTHI
MPOCTPAHCTBEHHOTO TMPEACTABICHHSA, TMOJy4YacMble TMyTEM BOCHpPOHM3BEACHHS N
BXOJHBIX 3BYKOBBIX KAHAJIOB WM OOBEKTOB BTOPOM CHCTEMOW BOCIPOU3BEACHUS, W
KOMOWHUpOBaHUs M CcHrHamoB u mapamMeTpoB W mpeoOpa3oBaHUs B MOTOK JAHHBIX,

MEpEJaBaCMbIi B IEKOAEP.

[0018] B HekoTOphIX BapWaHTAaX OCYIIECTBICHHUS IMapaMETPhl MPeoOpa3OBaHUS
00pa3yroT MaTpHIly YCHJIEHHS pasmMepoM MIxM2, koTopas MOMKET TPHMEHSTHCS
HEMOCPEJACTBEHHO K TIEPBOMY TNPEJICTABIEHUIO IOTOKA BOCIPOM3BEIAEHUS C
O0pa30BaHWEM YKa3aHHOTO TPHONMKEHHUS BTOPOTO TPEACTABIICHUS  IMOTOKA
BOCTIpoH3BeicHUA. B HeKoTOpBIX BapuaHTax ocymiecteieHus M1 pasao M2, T. e. 00a
MPEACTABIICHUA, MEPBOE U BTOPOE, COJAEP)KAT OJUHAKOBOE KOJMYECTBO KaHaloB. B
YACTHOM Ciy4ae, 00a TPEACTABICHHUS, TEPBOE W BTOPOE, MPEICTABIAIOT COOOH

cTepeo)OHUIECKUE PEACTABICHHS, T. €. M1=M2=2,
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[0019] Croeumanuctam B AAaHHOW OOJACTH CIEAYET TPHHATH BO BHUMAHHUE, YTO
MEPBBIA MOTOK TPEACTABICHUA, KOAUPYEMBIH B KOAEPE, MOXKET MPEACTABIATH COOOM
MHOTOKAHAJIBHOE TIPEICTaBJICHHUE I TPOMKOTOBOPHUTENEH, HAIPUMED, OKPYIKAIOLIee
WM TIOTPY’Karomiee (TpEeXMEPHOE) TPEACTaBICHHE AT TPOMKOTOBOPHTENEH, TaKoe
Kak mpenctasnenue B ¢opmare 5.1, 7.1, 5.1.2, 514, 7.1.2 umu 7.1.4. B Takoi
CUTyallM BO M30€KaHWUE YBEIMYEHHUS BBIYUCIUTEIIBHOW CIOXKHOCTH WM I €€
MUHUMH3AIUH, B COOTBETCTBHHU C OJTHUM W3 BAPHAHTOB OCYINECTBJICHUSA HACTOSIIETO
M300pETEHUs, JTal OMNpPEACNiEHHs HaOopa TMapaMeTpoB NPEOOPA3OBAHHA MOMKET
BKIIIOYaTh TMOHWKAIOIIEE MHKIIMPOBAHWE TIEPBOTO  TMPEACTABICHHS  IOTOKA
BOCTIDOM3BEICHUA B MPOMEXKYTOYHOE NPEACTABICHHE C MEHBUIMM KOJIHYECTBOM

KaHaJIOB.

[0020] B uactHOM mpumepe 3TO TPOMEXKYTOYHOE MPEACTABICHHE IPEACTABIAET
co00M  JABYyXKaHaIbHOE TPEACTaBICHHWE. B  maHHOM  cilyyae  mapaMeTpsl
npeoOpa3oBaHusA, TaKUM O0Opa3oM, SBILIIOTCA TPUTOAHBIMH UIA TIPEOOPA30BAHUS
MIPOMEXKYTOYHOTO JIBYXKAaHAJTbHOTO MPEICTABICHHUS BO BTOPOE MPEACTABIIEHHUE MOTOKA
BOCTIpoM3BeACHHA. [lepBoe TIpeACTAaBICHHE TOTOKA BOCIPOHM3BEACHUS MOXKET
MPEACTABIATh COOOM OKPYJKAIOMIEE WM TIOTPY’KAIOMIEe TPEACTaBICHHE IS

TPOMKOTOBOPHUTENEH.

[0021] TloTOok MAHHBIX MOKET JAOTMOJTHUTENHHO COACPIKATH TMAPAMETPHI OICHKH
AUATIOTOBBIX CUTHAJIOB, MPH 3TOM CHOCOO JOTIOTHHUTEIBHO BKITIOYAET: NMPHUMEHEHHE
MapaMeTPOB OLIEHKH JAHWAJIOTOBBIX CHUTHAJIOB K CHUTHAJaM, NPEJHA3HAYEHHBIM JJIs
BOCIIPOU3BEICHHA MEPBOM CUCTEMOM BOCIIPOU3BEAEHUS 3BYKA, IS MOyYEHHS] OJJHOTO
wmi 00Jee OLEHOYHBIX JHATOTOBBIX CHUTHAJIOB;, BBYHUTAHHWE OJHOTO WK Ooee
OLICHOYHBIX JHAJOTOBBIX CHUTHAJOB W3 CHUTHAIIOB, MPEJHA3HAYEHHBIX IS
BOCIIPOM3BEACHUA TIEPBOM CUCTEMOM BOCHPOM3BEACHUS 3BYKa, I MOIYYECHUS
MPOMEKY TOUHOTO CUTHAJa C MOJAABICHHBIM JUATIOIOM; MPUMEHEHUE MPOMEKYTOYHOTO
CUTHAJIA C TIOJIABJIEHHBIM JUAIOrOM K MPOLECCY UMUTUPOBAHHA aKyCTUYECKOM CpeJbl
TS TIONTYYEHHS OJHOTO WITH 00JIee CHTHATIOB HMUTHPOBAHHOW aKyCTHYECKOM CPEJIbI; H

KOMOMHHPOBAHHE OJHOTO WJIA 00JI€€ CHTHAIOB UMHTHPOBAHHOM aKyCTHYECKOU CPEIbI
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C  ayAMONMOTOKOM, TIPUTOJHBIM JJIA  BOCHPOM3BEACHHS  BTOPOM  CUCTEMOM

BOCIIPOU3BCACHHS 3BYKaA.

[0022] TloTOk maHHBIX MOKET JOTOHHTEIHHO coaep:kath mapameTpbel W (Wg, W)
TCHEPUPOBAHHS BXOJHBIX CHTHAJIOB MPOIECCAa UMHUTHPOBAHHS aKyCTHYECKOW CPEIbl,
MPH 3TOM CTIOCOO JTOTIOJTHUTENIBHO BKITIOUYAET: puMeHeHune mapameTpoB W (Wg, W)
TCHEPUPOBAHHS BXOTHBIX CHTHAJIOB MPOIECCa HMHUTHPOBAHHS aKyCTHUCCKOHM CPEIbl K
CHTHAJlaM,  MPEJHA3HAYEHHBIM  JUIA  BOCIHPOM3BEJACHHSA  IIEPBOM  CHUCTEMOU
BOCITPOM3BEACHUS 3BYKa, Ui TOJYYECHHS OJHOTO WM OOJiee€ BXOJHBIX CUTHAJIOB
MpoIecca MMUTHUPOBAHHUA AaKYyCTHUYECKOW CpEIbl, MPUMEHEHWE OJHOTO WM 0Ooliee
BXOJHBIX CHTHAJIOB TMPOIECCA WMHUTHPOBAHHS aKyCTHYECKOM Cpeabl K MpoIeccy
WMHUTHPOBAHHS aKyCTHYECKOW CPEIbl ISl TOJYYCHHsS OXHOTO WIIH OOJie€ CUTHAJIOB
WMUTHPOBAHHON aKyCTHYECKOW Cpeabl; W KOMOWHHPOBAHWE OJHOTO WIH OoJjee
CUTHAJIOB UIMHUTHPOBAHHOM aKyCTHYECKOH CPElIbl C ayJUOMOTOKOM, TPHUTOTHBIM JIJIS

BOCIIPOU3BEICHHA BTOPOU CHCTEMOM BOCIIPOU3BEICHUS 3ByKa.

[0023] Opwn wmm ©Oojee CUTHAJIOB MMHTHPOBAHHOM AaKyCTHYECKOW Cpebl
MPEIIMOYTHTEIFHO MOTYT COJEPKAaTh OJWH WM OOJee W3 CHTHAJIOB PaHHUX
OTPOKEHWH W CUTHAJIOB TMO3AHEH peBepOeparmn. [Ipomecc wWMHTHpOBAaHHS
aKyCTHYECKOH CPEAbl MOJKET BKITIOYATH OJWH WM OOJIee U3 MPOIecCa HMHTHPOBAHUS
PaHHHUX OTPAKCHWH W TPOIECCA MMHUTHPOBAHHUS TO3THEH pesepOeparmu. [Ipomecc
WMUTHPOBAHHUSA PAHHUX OTPAKCHHH MOXKET BKIIIOYATH 00pPabOTKY OZHOTO WM Ooee
BXOJHBIX CHTHAJIOB TPOLECCA MMHUTHPOBAHHUS AaKyCTHYECKOH CpPEAbl TOCPEACTBOM
JJeMEHTa 3aJep’KKH. B HEKOTOPBIX BapHaHTaX OCYHIECTBICHHA  TPOIECC
WMUTHPOBAHHA TIO3THEH peBEepOEpalid MOXKET BKIIOYAaTh OOpPabOTKY OJHOTO WITH
Oomee BXONHBIX CHTHAJIOB TIPOIECCA HMMHTHPOBAHUS  AKyCTHUYECKOH  CpPebl

MTOCPEJCTBOM CETH 3aJICPIKKH OOPATHOU CBS3H.

[0024] IloTok MAaHHBIX MPEAMOYTHTENHHO MOKET COJAEP)KATh JOTOJHHUTEIIbHBIC
mapametpet W (Wg, Wg) reHepupoBaHUS BXOJHBIX CHTHAJOB IpoOIEcca
WMHUTHPOBAHHUSA aKyCTHYECKOH CPEABI, TIPH 3TOM CIOCOO TOTONHHUTEIIBHO BKIFOYAET

STambl: TMPUMEHEHUSA TOTONHHUTENbHBIX mapameTpoB W (Wg, Wg) reHepupoBaHms
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BXOJHBIX CHTHAJIOB MPOLECCA WMHTHPOBAHHA AKYyCTHYECKOM Cpeabl K CHTHAJIaM,
MPEIHA3HAYECHHBIM [T BOCIIPOU3BEIACHUS MEPBOM CUCTEMOM BOCITPOU3BEICHUS 3BYKa,
JUTS TIOJTyYEHHUST OJTHOTO WM 0oJiee JOTOTHUTEIFHBIX BXOJHBIX CHTHAJIOB IPOIEcca
WMHUTHPOBAHUS  aKyCTHYECKOW  CpEeApl, TPUMEHEHHA OJHOTO WM  Oolee
JOTIOTHUTENIBHBIX BXOJAHBIX CUTHAJIOB MPOLIECCa UMUTUPOBAHUS aKyCTHYECKOU CPEIbl
K JOTOJHHUTEIBHOMY MPOLIECCY UMHTHUPOBAHUA aKyCTHYECKOW CPEABI I MOJTyYEHHS
OJHOTO WK OO0Jiee JOTMOJIHUTEIbHBIX CHTHAJIOB WMHUTHPOBAHHOW aKyCTHYECKOHU
cpelmpl; W KOMOWHUPOBAHHS OJHOTO WM OOJiee JOMOJTHUTEIbHBIX CHTHAJIOB
MMHUTHPOBAHHOW aKyCTHYECKOW CpPeIbl C OJHHUM WM Oo0Jiee M3 OJHOTO WU OoJiee
CHUTHAJIOB UIMUTHPOBAHHOM aKyCTHYECKOM CpPEIbl U ayJUOTOTOKOM, IMPUTOAHBIM JJIs

BOCIIPOU3BCACHUA BTOpOfI CHCTEMOM BOCIIPOU3BCACHHA 3BYKaA.

[0025] TIpomecc MMUTHPOBAHHS AKyCTHYECKOW CpPEAbl MOXKET OBITh HACTPOEH B
COOTBETCTBHH C OJHHM WM OoOJiee MapaMeTpaMH, MPH STOM JAaHHBIC MAPAMETPHI
3aBUCAT OT OJHOTO WM OOJi€e W3 TMOJB30BATEIICKUX HACTPOEK M HMH(OPMAIHH,

BKJIFOYECHHOM B IIOTOK JAaHHBIX.

[0026] B cooTBeTCTBHH C emie OJHHUM AacHEKTOM HACTOSAIETO HW300PETEHH,
npeyCMATPUBAETCS KOJACP Al KOAUPOBAHUS BXOTHOTO ayAHOTIOTOKA, COAEPIKAIIETO
OmHy WM Ooliee 3BYKOBBIX COCTaBIIIOIIMX, B KOTOPOM KaXaas 3BYKOBas
COCTABIIIONIASA CBS3aHA C MPOCTPAHCTBEHHBIM MECTOTIOJIOKEHHEM, TPUYEM KOJIEp
COJICPIKHT: TIEPBBIN OJIOK TIPEACTABIICHUS IS MPEACTABICHUS TIEPBOTO NPEACTABICHUS
MOTOKA BOCHPOM3BEICHHS BXOJHOTO ayIHOMOTOKA, MPHYEM TEPBOE MPEACTABJICHUE
MOTOKA BOCTPOW3BEICHUS TPEACTABISICT CcOO0M HaOop w3 M1  CcuTHAIOB,
NpeAHA3HAYCHHBIX JJIs BOCITPOU3BEICHUS TIEPBOM CHCTEMOM BOCIIPOU3BEICHHUS 3BYKA,
BTOPOH OJIOK MPEACTABICHUS I MPEICTABICHHS BTOPOTO MPEACTABJICHUS MOTOKA
BOCIIPOU3BEJACHUS BXOJHOTO AyJAHOIOTOKA, MPUYEM BTOPOE IMPEICTABIICHHE MOTOKA
BOCTIDOM3BEICHUSA TPEACTABIIET cOO0W HaOOp W3 M2 CHTrHAnOB, MpeIHA3HAYEHHBIX
AJTs1 BOCTIPOU3BEACHUS BTOPOU CUCTEMOM BOCTIPOU3BEICHHUS 3ByKa, OJIOK OTIpeaeIeHUS
nmapaMeTpoB ~ MpeoOpa3oBaHWs  JUIA  ONpeACNieHHs  Ha0opa  TapaMeTpoB
npeoOpa3oBaHMs, MPUTOAHBIX T MPEOOPA30BAHU IPOMEKYTOYHOTO TPEACTABICHUS

nNOTOKa BOCIIPOU3BCIACHHA B HpI/I6J'II/DI(CHI/Ie BTOPOTO TIPEACTABICHHUA TIOTOKaA
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BOCIIPOM3BEACHUS, IIPU  3TOM  NPOMEKYTOYHOE  MPEACTABICHHE  MOTOKA
BOCTIPOM3BEACHHS TPEACTABISIET COOOW OAHO W3 TEPBOTO MPEICTABICHUA ITOTOKA
BOCIIPOM3BEACHUA,  PE3yJbTaTa  IOHIKAIOIIETO  MHUKIIMPOBAHHWA  MEPBOIO
NPEACTABICHUA  MOTOKA  BOCHPOM3BEACHUS W PE3yjbTaTa  MOBBILAOIIETO
MHKIIMPOBAHUA MEPBOrO IPEACTABICHUA TOTOKA BOCHPOU3BEACHMs, IIPU OSTOM
nmapaMeTpsl TpeoOpa3oBaHMsA OMPEACIAIOTCA TYTEM MUHHUMH3ALHMHA  BEITHYHUHBI
Pa3HUIBI MEXTY MPUOTIKEHUEM BTOPOTO MPEACTABIEHUS TIOTOKA BOCIIPOU3BEACHHS U
BTOPBIM TIPEJICTABICHUEM TIOTOKA BOCHPOM3BEACHUA, M ONOK KOAMPOBAHUA MJIA
KOJAMPOBAaHUA TIEPBOTO TNPEACTABICHUS TMOTOKA BOCHPOM3BEACHHA M Habopa

napaMeTpoB MPeoOPa30BaHKA AJIS TIEPEIAYH B IEKOIED.

[0027] B cooTBeTCTBHH ¢ €IIE OJHHAM AacClEKTOM HACTOSIIET0 H300PeTEHUs
NPEeIyCMOTPEH  ACKOAEP AN JACKOAMPOBAHUA  NPEACTAaBICHUM  MOTOKA
BOCTIDOM3BEACHUA M3 TOTOKA [AHHBIX, COAEPKAIMK ONIOK 0a30BOTO JEKOJAEPa,
BBITTOTHEHHBIN C BO3MOKHOCTBIO:

nmpueMa W JEKOAUPOBAHHUA  TIEPBOTO  MPEACTABICHHS  TOTOKA
BOCTIPOU3BEACHUSA, TMPH 3TOM TI€PBOE TPEACTABICHHE IOTOKA BOCIIPOU3BEICHHS
MPEACTaBIIICT CcOO0OM HaOop w3 M1  CUTHAmOB, TIPEIHA3HAYEHHBIX IS
BOCTIPOU3BEACHUS TIEPBOM CHUCTEMOW BOCMPOHW3BEICHHS 3BYKa, W TpHEMa H
JICKOJAMPOBAaHUS  HAOOpa  MapaMeTpoOB  TNPEOOPA3OBAHHS,  MPUTOAHBIX IS
MPeoOpa3oBaHUsT TPOMEKYTOYHOTO TPEACTABICHHS TOTOKA BOCIPOM3BEACHHS B
HpI/I6J'II/DKCHI/IC BTOPOro mpeacTaBjICHUA IMOTOKAa BOCIIPOHU3BCIACHUA, IIPU 3TOM BTOPOC
MPEJCTABIIEHHE TIOTOKA BOCIPOM3BEACHHUS TPEACTABISIET COO0OM HaOop w3 M2
CUTHAJIOB, npeaHa3Ha4YCHHbBIX AT BOCIIPOU3BCACHHA BTOpOfI CHUCTEMOH
BOCTIPOU3BEACHUS 3BYKa, MPH 3STOM MPOMEKYTOUYHOE TPEACTABICHUE TOTOKA
BOCITPOM3BEACHHS TPEACTABIIET COOOW OJHO W3 TEPBOTO TMPEACTABIEHUS TOTOKA
BOCTIPOU3BEACHUS,  pe3yNbTaTa  MOHIKAIOMIETO  MUKIIUPOBAHHA  MEPBOTO
MPEACTABICHUA  TOTOKA  BOCIPOUW3BEACHUS W  PE3yJbTaTa  MOBBIIIAOIIETO
MUKIIAPOBAHHUA TICPBOr0 TMPCACTABICHUA TIOTOKA BOCIIPOHU3BCIACHHA, IIPU 35TOM
nmapamMeTpbl TPeoOpa3oBaHUsA O00ECIIEYHMBAIOT TO, YTO BEJIMYMHA PA3HHIBI MEXKIY
HpI/I6J'II/DI(eHI/IeM BTOpPOro mnpcacTaBJICHHA MOTOKAa BOCIPOU3BCACHHA W BTOPbBIM

npecaAcTaBICHUCM IMMOTOKA BOCIIPOU3BCACHHUSA ABIIACTCA MHHHMAJIbHOM.



WO 2017/035281 13 PCT/US2016/048497

[0028] J[lexoaep MAOMOJNHUTEIBHO COJEPKUT MATPUYHBIA YMHOXKHUTENb IS
MPUMEHEHHUSI TIAPAMETPOB TPEOOPA30BAHUS K TMPOMEKYTOUYHOMY TIPEIACTABICHHIO
MOTOKA BOCTPOW3BEACHHS I TOJIYYCHHUS MPUOIMKEHUS BTOPOTO TPEACTABICHUS

MNOTOKA BOCITPOU3BCACHUA.

[0029] B coOTBETCTBHH C MOTOJHUTEIBHBIM ACTIEKTOM HACTOSIIETO W300pETEHUS
NpeayCMOTPEH JAEKOAep /I JACKOAMPOBAHHUS psAda 3BYKOBBIX KAaHAIOB W/ HIH
3BYKOBBIX O0BEKTOB M3 IMOTOKA JAHHBIX, IIPU 3TOM MOTOK JAHHBIX COACPIKHT HAOOp U3
M cHrHanoB Ay BOCHPOM3BEIEHHS IEPBOM CHCTEMOM BOCHPOM3BEICHHSA 3BYKa M
napameTpel W TipeoOpa3oBaHHs, TPHUCTIOCOONIEHHBIE i TpeoOpazoBanus M
CHUTHAJIOB JJI1 BOCIIPOM3BEIEHHUS BTOPOH CHCTEMOW BOCIPOM3BEIEHHUS 3BYKa, MPHUEM
JEKOAEP COACPXKUT. ONOK 0a30BOTO JaeKojaepa i oTaeneHus M curHamoB u W
napameTpoB MpeoOpa3oBaHUA OT MOTOKA JAHHBIX, IPH 3TOM M CHTHAJIOB pa3JeisieTcs
Ha, TI0 MEHBIIEH Mepe, BHICOKO- U HU3KOYACTOTHBIE TTOJIOCHI; MATPUYHBIN YMHOKUTEIH
s mpuMeHeHus W mapameTpoB mpeoOpa3oBaHUs K M CHTHAIOB IS TOJTYYECHUS
HAOOpa BBIXOJHBIX CHTHAJIOB C YAaCTOTHBIM PAa3JECHHEM; W OJIOK OOpPaTHOTO
MpeoOpa3oBaHMsl, TPHUCTIOCOOJIEHHBIH I MpeoOpa3oBaHus HAOOpPa BBIXOJIHBIX
CHTHAJIOB C YaCTOTHBIM Ppa3JC/iCHHEM B PsAJ BBIXOJHBIX CHTHAJIOB BO BPEMCHHOM
00JIaCTH, TPHUTOTHBIX JJISI BOCIPOU3BEJACHHSA BTOPOH CHCTEMOM BOCIPOHU3BEACHUS

3ByKa.

[0030] B HekOoTOpPBIX BapHaHTAX OCYIIECTBICHHS ACKOJAEP MOXKET AOTOJIHHTEIIHHO
CoZIepsKaTh. OJIOK peBepOepaIiy, MPUCTIOCOOIEHHBIN T J0OABIIEHUST PeBepOepaIiu
K HAaOOPY BBIXOJHBIX CHTHAJIOB C YaCTOTHBIM Pa3JejCHHEM TEpe] MPeoOpa3oBaHUEM

OJTOKOM OOPATHOTO TPEOOPA3OBAHUS.

[0031] B HekOoTOpHIX BapHaHTaX OCYINECTBIIEHHUS MIEPBAsS CHCTEMA BOCIIPOU3BEACHUS
3BYyKa MOXET COJEpP’KaTh HAOOpP JWHAMHKOB, a BTOpas CHUCTEMa BOCIPOHW3BEICHUS
3BYKa MOJKET COJEpkaTh HA0Op HAYIMHWUKOB, TPH OSTOM mapameTpel W
MpeoOpa3oBaHusl 00ECTIEYHBAIOT OWHAYPATH3AIMIO HA0OpPa BBIXOTHBIX CHTHAJIOB C

HaCTOTHBIM Pa3aACJICHUCM B TOM CMBICIIC, YTO BTOPOC TPCACTABICHUC TIOTOKA
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BOCTIDOM3BE/ICHUA TIPEJICTABIAET COOOM 53XOBOE WM 0€33X0BO€ OHMHAypabHOE

npcacTaBIICHHUC.

[0032] B cooTBeTcTBHH C JOTIOJHUTEBHBIM ACTIEKTOM HACTOSIIETO W300pETECHUS
MPEIyCMOTPEH KOJAEP A KOJAMPOBAHUS BXOAHOTO ayJAMONOTOKA, COAEPKAIIEr0 OJHY
unu 0oyee 3BYKOBBIX COCTABISIOMIMX, MPH 3TOM KaKJas 3BYKOBas COCTABIIAIOIIAS
CBA3aHA C MPOCTPAHCTBEHHBIM MECTOIMOJIOKEHUEM, MPU 3TOM CHUCTEMA COJACPIKUT:
MEPBBIA OJOK KOJAMPOBAHUS JJII KOJUPOBAHUS BXOTHOTO ayTHUOTOTOKA JJIA TIEPBOU
MOJATBHOCTH BOCHPOU3BEJCHHUA, KOTOPBIH BBIBOJAUT MEPBOE MPEICTABICHHE MOTOKA
BOCTIDOM3BE/ICHUA; OJIOK  OMpEeAeNeHHs  MapaMeTpoB  MpeoOpa3oBaHUA  AJA
OTIpEeNeNieHUs psja TapaMeTpoB MpeoOpa3oBaHUS Ui OTOOPAKEHHA TIEPBOTO
NPEACTABIICHUA IIOTOKAa BOCHPOM3BEACHHA BO BTOPOE MPEACTABICHUE MOTOKA
BOCIIPOM3BEACHHUA, W BTOPOM OJOK KOJAMPOBAHHSA I KOJWPOBAHUS TEPBOTO
NPEICTABICHNAS TMOTOKA BOCTIPOM3BEACHUS W IApPaMETPOB NPeoOpa3oBaHHA B

BBIXOJTHOM TOTOK KOOAUPOBAHUA.

[0033] bmox omnpenencHUsT TapaMeTPOB MNPEOOPAa3OBAHHS  ONPEACIIACT  PS
napamMeTpoB MpPeoOpa3oBaHHMsA TMyTEM MHHHUMH3ALWH a0CONIOTHOTO 3HAYCHHS
BEJIMYMHBI PACXOKICHHA MEXKIy TpPeOyeMbIM BTOPBIM TIPEACTABICHHEM TOTOKA
BOCITPOU3BEJICHUS U PE3yJIbTATOM MPUMEHECHHS Psijia TApaMeTPOB MPeoOpa30BaHUs K
MEPBOMY MPEACTABIICHHIO TOTOKA BOCIPOW3BEACHUS. TEPMUH «PSAA» MOXKET
OTHOCHUTBCA K CBOWCTBY HAIWYHA TICPEMCHHBIX BO BPEMEHH MMapaMETPOB
peoOpa30BaAHMA H/HTH 3aBUCIIIMX OT YaCTOTHI ITAPAMETPOB Mpeodpa3oBanus. Bropoe
NPEACTABJICHUE TMMOTOKA BOCIPOW3BEACHUS MOJKET COACP)KATh OHWHAYPAaTH30BAHHBIN

3BYK IJI1 BOCTIPOU3BCACHHA HAYIITHUKAMH.

[0034] B cooTBETCTBHH C MOTOJHUTEIBHBIM ACTIEKTOM HACTOSIIIETO W300pETECHUS
MPEIYCMOTPEH CIOCOO TIONMYYEHHS 3BYKOBOTO CHTHAjga /I TIPEACTaBICHUS
HAYIOHUKAMH, TPHUYEM CTOCOO BKIIOYAET JTambl: TPHEMA TOTOKA JAHHBIX,
COAEPKAIIEro KOAWPOBAHHBIA O€35XOBBIM OWHAYpaTbHBIA CHTHAN W TapameTpel W
(WE, Wg) reHeprupOBaHUs BXOJHOTO CHTHAJNIA TIPOLIECCA UMHUTHPOBAHHSA aKyCTHYECKOU

Cpenpl; JEKOAUPOBAHUSA KOJHPOBAHHOTO O€33XO0BOTO OWHAYPATBHOTO CHUTHANIA IS
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MOJIyYEHHUS JIEKOJAUPOBAHHOTO OE€39X0BOTO OHHAYPAIPHOTO CHUTHANIA; TPUMEHEHHS
mapametpoB W (Wg, Wg) TreHepupoBaHHA BXOJHBIX CHTHAJIOB TIpoIecca
WMHUTUPOBAHHUA  aKyCTHYECKOH  Cpeapl K  JEKOJUPOBAHHOMY  0€39X0OBOMY
OWHAaypaNpHOMY CHUTHANY [ TONYYEHHS OJHOTO WM OoJiee BXOAHBIX CHTHAJIOB
NpoIecca MMHUTHPOBAHHSA AKyCTHYECKOW CpEeabl; NMPUMEHEHHS OTHOTO WM OoJiee
BXOJHBIX CHUTHAJIOB TPOIECCA HUMHTHPOBAHHSA aKyCTHYECKOH Cpeabl K IPOLEcCy
UMUTHPOBAHMSA aKyCTHYECKOH CPeabl JUIA TOJyYeHHs OJHOTO WM OO0Jiee CHUTHAJIOB
WMHUTHPOBAHHON aKyCTHYECKOH Cpeapl; U KOMOWHHPOBAHHWE OJHOTO WIIH OoJee
CUTHAJIOB MMHUTHPOBAHHOW aKyCTHYECKOH Cpeabl U JEKOJAHPOBAHHOTO OE39X0BOTO
OMHAypaNbHOTO CHTHANA JIS TIOJNyYeHHs 3BYKOBOTO CHTHAJa Ul IPEICTABICHUS

HayIIHUKAaMH.

[0035] B HexoTOpBIX BapuaHTaX OCYLIECTBIECHUS OJUH WM OOJieeé CHTHAJIOB
WMHUTHPOBAHHON aKyCTHYECKOW CPEABI MPEANOYTHTEIBHO MPEACTABISIIOT COOOH OIHMH
unu Ooliee W3 CHTHAJIOB PAHHUX OTPAKEHWH M CHTHAIIOB TMO3JHEH peBepOeparud.
[Ipomecc IMHTHPOBAHUS AKYCTHYECKOW CPEbl MOYKET BKJIFOYATh OJWH WK O0jiee U3
npoiecca UMHTHPOBAHUS PAHHUX OTPAKEHHH M MPOLECCA UMHTHPOBAHHS IMO3THEH
peBepOepammu. [Ipoiiecc HMMHUTHPOBaHHS PAHHHX OTPAKEHHH MOJKET BKIIIOYATH
00pa0OTKy OgHOTO WM 0o0jiee BXOAHBIX CHTHAJOB TIPOIECCa HMHTHPOBAHHS
AKYyCTHYECKOW Cpeapl MOCPEACTBOM 3JIEMEHTA 3aAepKKu. [Ipomecc MMUTHPOBAHUS
MO3THEH peBepOepalii MOKET BKITIOYATH OOpPaOOTKY OJHOTO HITH OO0JIe€ BXOIHBIX
CHTHAJIOB TMpPOIECCa HMHTHPOBAHUS aKYCTHYECKOW CpeAbl TOCPEACTBOM CETH

3aJIepP’KKA OOPATHOM CBS3H.

[0036] IloTok MmAaHHBIX MPEAMOYTHTENHBHO MOKET COJAEPKATh JIOTOJHUTEIIbHBIC
mapametpel W (Wg, Wg) reHepupoBaHUS BXOJHBIX CHTHAJOB  IpoOIEcca
WMUTHPOBAHHUA AaKyCTHYECKOH CpPEIbl, MPH 3TOM CIIOCOO MOXKET JOTIOJTHHUTEIHHO
BKITFOYATh JTambl. TPUMEHEHHS JOMONHHUTETBHBIX mapameTpoB W (Wg  Wg)
TE€HEPUPOBAaHMS BXOJHBIX CHUTHAJIOB MPOLIECCA UMUTHPOBAHUSA aKyCTHYECKOM Cpelbl K
AEKOTUPOBAHHOMY 0€33X0BOMY OWHAYpaTbHOMY CHUTHAJY JUIA TOYYEHUS OJHOTO HITH
OoJiee AOTOTHUTENTPHBIX BXOJHBIX CUTHAJIOB MPOLECCA HMUTHPOBAHUS aKyCTHYECKOU

Cpcabl; NMPUMCHCHHA OJHOIO WIH oonee JOIIOJIHUTCIIPHBIX BXOJHBIX CHI'HAJIOB
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MpoLecca HUMHUTHPOBAHUA AaKyCTHYECKOM CpeIbl K JOMOJHUTENBHOMY IPOLIECCY
WMUTHPOBAHHUSA AaKyCTHYECKOH Cpeapl s TOJYy4YeHHA OJHOTO Wid Oolee
JOTOIHUTENBHBIX ~ CUTHAJIOB  WUMHUTHPOBAHHOM  aKyCTHMYECKOM  Cpeabl; |
KOMOMHHMPOBAHHSA OJHOTO WM OOJ€e OTIONHUTENbHBIX CHUTHAIOB MWMHTHPOBAHHOM
AKyCTHYECKOM CPEIbl C OJHUM WM 00JIee CUTHAIaMHU UMHTHPOBAHHOM aKyCTHYECKOH

CpeIbl W/ WA JCKOAUPOBAHHBIM 0€39XOBBIM OWHAYPATHHBIM CUTHAJIOM.

[0037] B coOTBETCTBHH C MOTOJHUTEIBHBIM ACTIEKTOM HACTOSIIETO W300pETEHUS
MPEeayCMOTPEH ACKOJEP AN IONyYEHHs 3BYKOBOTO CHUTHAja s NPEICTaBICHUS
HAYIIHUKAMH, TPU 3TOM JEKOJAEP COJAEPKUT OJWH UM OOJee MPOLECCOPOB,
BBIIIOJIHEHHBIX C BO3MOJKHOCTBIO: IIpUEMA TMOTOKA JAHHBIX, COJECPIKALIECTO
KOJIMPOBAHHBIN 0€39X0BbId OWHAaypanbHblii curHan u mapametpel W (Wg, Wg)
TEHEPUPOBAHMA BXOJHBIX CHTHAJIOB NMPOLECCA UMHUTHPOBAHUA aKyCTHYECKOM CPEJbI;
JEKOUPOBAHUS KOJUPOBAHHOTO 0€39X0BOT0 OMHAYPAIBHOTO CUTHAJIA IS TTOTYYECHUSA
JEKOJUPOBAHHOTO 0€39X0BOr0 OMHAYPAIBHOTO CHTHAJA, IPUMEHEHHUS mapaMeTpoB W
(Wg, WE) TeHepHpOBaHHS BXOHBIX CHTHAJIOB MPOIIECCA HMHTHPOBAHUS aKyCTHYECKOU
Cpensl K JEKOJAUPOBAHHOMY O€39X0BOMY OWHAYpaJbHOMY CHTHANY I TOYyYCHHS
OIHOTO WM OO0JIee BXOJHBIX CHTHAJIOB TPOLECCA HWMHUTHPOBAHHSA AaKyCTHYECKOW
CPeIbl; MPUMEHEHHS OTHOTO WA 00JIee BXOIHBIX CHTHAIIOB MPOLECCa HMHUTHPOBAHHUS
AKyCTUYECKOM cpeapl K TPOLECCY HMHTHPOBAHUA aKyCTHYECKOM Cpeapl JJIs
MOJTyYEHHUSI OJTHOTO WA 0OJieeé CHUTHAIOB MMHUTHPOBAHHOW aKyCTHYECKOH CPEIBI, H
KOMOMHHPOBAHHSA OJHOTO WA 0O0JIE€ CHTHAJIOB UMHTHPOBAHHOM aKyCTHYECKOH CPEJIbI
W IEKOAMUPOBAHHOTO 0€33X0BOT0 OMHAYPATbHOTO CHTHANIA JJIT TIOMYUYEHHUS 3BYKOBOTO

CHTHAJa JJI1 NMPEACTABICHH HAYINHUKAMU.
KPATKOE OITUCAHUE I’ PAOHYECKUX MATEPHUAJIOB

[0038] BapuanTsl ocymecTBICHUS H300PETEHUS HIDKE OYIyT OMUCAHBI C OTCHLIKOM

K COMMPOBOAUTCIIbHBIM I’pa(i)I/I"IeCKI/IM MaTcpuanaM, Ha KOTOPbIX:

[0039] Ha ¢ur. 1 moka3aHO cXeMaTHYECKOE OOIIee MPEACTABICHHE MPoIecca
ceeptku ¢ HRIR gy 1Byx OOBEKTOB HMCTOYHHKOB, B KOTOPOM KaXKIBIH KaHAIT WA

o0BexT oOpabareBaeTcsa mapoir HRIR/BRIR.
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[0040] Ha d¢wur. 2 cxemMaTHyecKH TOKa3aHO OWHAYpPaIbHOE TPEIBAPUTEIIHHO
MPEICTABIIEHHOE COJAEPKUMOE, BOCTIPOU3BOAUMOE TPOMKOTOBOPUTESIMHU (M3BECTHBIN

YPOBEHb TEXHHKH),

[0041] wa ¢ur. 3 cxemMaTHyecKH TOKAa3aHO OWHAYpPAlbHOE TPEIBAPUTEITHHO

nopcacTaBJICHHOC COACPKUMOC, BOCIIPOU3BOAUMOC I'POMKOTOBOPHUTCIIAAMU,

[0042] wHa ¢ur. 4 cxeMaTHYECKH TMOKA3aHO TMONy4YeHHE KOI(DPHUIMEHTOB W ISt
00paOOTKH TPEACTABICHUS JUII TPOMKOTOBOPUTENECH JUIA  BOCIPOHU3BEICHUS

HayIITHUKaMH,

[0043] Ha dur. 5 cxemaTuuecku nokaszanbl kKodpdummentsr W (Wg), Hermonb3yembie
A7 PEKOHCTPYKIMH O€39XOBOTO CHTHAajla M OJHOTO PAHHETO OTPAXEHHA (C

JAOTIOTHUTENBHBIM 3TAlIOM 00BEMHOM 3a/IEPIKKH);

[0044] Ha ¢ur. 6 cxemMaTHYECKH TMOKA3aH MPOIIECC UCTIONB30BaHHUA KO3(PPHIIMEHTOB
W (Wg), ucnonb3yeMbIX Ui PEKOHCTPYKIHH O€33XOBOTO CHTHAA W BXOJHOTO

currana FDN 13 BBIXOIHBIX JaHHBIX 0a30BOTO ACKOAEPA.

[0045] Ha «d¢wur. 7 cxemaTH4ecKH TIOKa3aHbl TMOJyYyeHHe ©  00padoTKa
KOX((PHUIIMEHTOB W Ui 00pabOTKH 0€33X0BOTO MPEACTABICHHSA JJII HAYITHUKOB H

TPOMKOTOBOPHUTEINECH.

[0046] Ha ¢wur. 8a, 8b moka3zaHBI CTPYKTYypHBIE CXEMBI KOJEpa/IcKoaepa B
COOTBETCTBHH C JOMOJHHUTEILHBIM BAPUAHTOM OCYIIECTBJICHHS  HACTOSIIETO

H300peTEHUS.

[0047] Ha ¢wur. 9a mokazaHa CTPyKTypHas cXeMma JEKOJEpPa B COOTBETCTBHU C

AOTMOJTHUTCIIbHBIM BAPUAHTOM OCYIICCTBICHHUA HACTOAIICTO I/I306peTCHI/IH.

[0048] Ha ¢wur. 9b nokazaHa CTpyKTypHas cxema yNpONICHHOW BEPCHH JEKOACPa,

MOKa3aHHOTO Ha (ur. Ja.



WO 2017/035281 18 PCT/US2016/048497

NOAPOBHOE OIIMCAHME

[0049] BapuaHTBI OCYIIECTBIECHHUS MPEIYCMATPUBAIOT CITIOCOO MPEACTABIICHUS 3BYKa
HAa OCHOBE KaHAJIOB H/HMJIH OOBEKTOB C HH3KOW OUTOBOM CKOPOCTHIO TIEPEIayul JaHHBIX
W HHU3KOH CIIO’KHOCTBIO, KOTOPBIA SBJSICTCA TPHUTCOTHBIM JUIS BOCHPOHW3BEIACHHUS
(OMHaypabHOT0) TPOMKOTOBOPUTEIIMA M HAYIMTHUKAMH. JTOT CIIOCOO BBIMOTHICTCS
nyteM (1) co3maHWssT W KOJAMPOBAHHSA TMPEICTABJICHUS, TNPEIHAZHAYCHHOTO IS
BOCIIPOM3BEACHHUA KOHKPETHOM CHCTEMOW BOCTIPOM3BEACHHUS (Hampumep, 03
OTPAaHWYEHUSA, TPOMKOTOBOPUTENAMH), H (2) m00aBlieHHA JOTIOJHUTEIHHBIX
METAJAHHBIX, JENAIOIUX BO3MOXKHBIM TMPEOOPa30BaHUE JAHHOTO KOHKPETHOTO
MPEICTABICHUS B MOJH(DHIIMPOBAHHOE TPEACTABICHHE, MPHUTOTHOE ISl JPYTOH
CHUCTEMBI  BOCTIPOM3BEICHUWS (HAMpUMEp, HAYNIHWKOB). JIaHHOE KOHKPETHOE
MPEICTABICHHE MOKET HA3bIBATHCS TEPBBIM MPEICTABICHUEM BOCIPOHU3BEIACHHUS
ayTUOTIOTOKA, TOTAA KaK MOJU(PUIIMPOBAHHOE TPEACTABICHHE MOJKET HA3BIBATHCS
BTOPBIM TIPEJCTABICHUEM BOCIIPOM3BEIACHHA ayaHoNoToKa. [lepBoe mpeacraBieHue
MOJKET COJIEpkaTh HaAOOp u3 M1 KaHaoB, TOTAa KaK BTOPOE TMPEACTABICHHE MOXKET
comep:kath HaOop M3 M2 kaHamoB. KonuuecTBO KaHAJOB MOMKET SBISTHCS PABHBIM
(M1=M2) umm pa3nudabM. MeTagaHHbIe MOTYT UMETh (hopMy HaOoOpa mapaMeTpos,

BO3MOKHO, ICPEMCHHBIX BO BPCMCHH H 110 YaCTOTC.

[0050] B omHO¥ W3 peanu3anid MeETaJAaHHBIE TPEOOPA3OBAHUS OOECIIEYHUBAIOT
cpeacTsa npeoOpa3zoBaHU cTepeoOHUIECKOTO TIPEICTABIICHUS TS
TPOMKOTOBOPHUTEJEH B OWHAypalbHOE TPEACTABICHHE /I HAYIIHUKOB C
BO3MOKHOCTBIO BKITIOUCHHS PAHHUX OTPAKEHHH W TO3AHEHW peBepOepammu. Kpome
TOTO, JUTA 3BYKOBOTO COJIEP’KAMOTO Ha OCHOBE OOBEKTOB, BUPTYAIIbHBIE aKyCTHIECKHE
aTpulOyThl, B YAaCTHOCTH (OTHOCHTENIbHBIN) YPOBEHb TMO3JAHEH peBepOepaivu Wi
YPOBHEBBIE, CIICKTPATbHBIC W BPEMEHHBIE XaPAKTEPHCTUKH OJTHOTO WITH 0OJiee PaHHUX

OTPayKEHUH, MOTYT KOHTPOJIHPOBATHCS I KAKIOTO OOBEKTA.

[0051] BapuaHThI OCYImECTBICHUS HANPABIICHBI Ha HCKITFOYCHHE apTe(akToB W/MiH
MOBBIIICHHE KAa4yeCTBa BOCIPOM3BEACHHUS M Ha COXPAHCHHE XYJA0’KECTBEHHOTO

3aMbICJIa TIPH MOMOINHW MCTAaAAHHbBIX, YIPABIAOIIHNX BOCIIPOU3BCACHUCM OI[HOI>'I HIIN
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Oomee cUCTEMaMU BOCHPOU3BEAEHUS. B YacTHOCTH, BapHWAHTBI OCYIIECTBICHUSA
BKITIOYAIOT  METaJaHHbie C  OOBEKTHBIM, KAHAIBHBIM WA  THOPHUIHBIM
MPEICTABIIEHUSIMHA CHUTHAJIA, TTOBBIMMAIOIIHAE KAYECTBO BOCIIPOW3BEACHHUS TOTAA, KOTAA
KOMITOHOBKA  CHCTEMBI ~ BOCIIPOM3BEACHHS HE  COOTBETCTBYET KOMITOHOBKE,
MPeayCMOTPEHHOHN B XOE CO3JaHUs COAepKUMOro. Kak TakoBoe, IpUMEHEHHE W/WTH
3¢pdexT B pesynapTaTe TNPHUMEHEHHS  METAJaHHBIX OyAeT  3aBHCETh  OT

OpeaAHASHAYCHHDBIX U (baKTI/I"ICCKI/IX CHUCTCM BOCITPOU3BCACHU.

bunaypanbHoe NpeABAPHUTEIbHO NpeACTaBJIeHHOe coaepKumMoe,

BOCIIPOU3BOANMO€ I'POMKOTIOBOPUTE/IAMHA

[0052] Kak ommcano B paszaene O  MOPEANOCHUIKAX,  BOCIPOU3BEIACHUE
IPOMKOTOBOPHUTEIISIMH OWHAYPaTBHOTO IIPEIBAPUTEIBHO IIPEICTABIICHHOTO
COAEPKMMOTO MOXKET TPHUBOJUTh K HEECTECTBEHHOMY TeMOpy H3-3a TOTO, 4YTO
CHEKTpPabHBIE METKH, HeoTbemsieMo mpucyrcTByromue B HRIR wmmm  BRIR,
MPUMEHSIOTCS JBAXKABL. OJMH pa3 — B XOJ€ MPEABAPUTEIIHOTO TPEICTABICHUS, U
emie pa3 — B XOJ€ BOCIPOM3BEJACHUS B aKycTHYeckod cpeae. Kpome Toro, kaxkmoe
BOCTIPOHM3BEACHHE OWHAYPAIIBHOTO TIPEIBAPUTEIBHO MPEACTABICHHOTO COIEPKUMOTO
OyJeT HEOTHEMIIEMO BKITFOYATh A3UMYTaJIbHBIE METKH OTIPEACIICHUS MECTOTIONOKECHH,
TAK)KE TPUMEHSIEMbIE JBAK/JbI, YTO BbBI3BIBAET HEBEPHOE MPOCTPAHCTBEHHOE

O0TOOpaKEHUE M ONIHOKH OTIPEICIIEHUS MECTOTIOIOKEHHS.

[0053] Ha ¢wur. 2 noka3zaHa TaHHBIM BapHAHT OCYIIeCTBIIEHUsT 00padoTku 20. Kanan
i o0bekT 21 mepBoHawampHO monBepraeTcs cBepTke 22 ¢ HRIR 23 mepen
KogupoBaHueM 25. TakuMm 00pa3oM, Tiepea KOJUPOBAHHEM COACPKHMOE HAa OCHOBE
KaHAJIOB WIM OOBEKTOB TOJABEPTacTcs HMMHTHPOBAHUIO  BOCTIPOM3BEIACHHUSA
IPOMKOTOBOPUTEIIMH TTocpeacTBoM o0padoTkm HRIR wmu BRIR. Bmocrmeactsuun
00paOOTaHHBIM CHUTHAN KogupyeTcs 25, aexomupyeTcs 26 W BOCIPOU3BOITUTCS

TPOMKOTOBOPHUTEIAMHE 27, YTO BHOCUT BBIIICY TOMSHY ThIE apTe(aKThL.

[0054] CoekTpanmsubie apredakThl, BO3HHKAIOIMMHWE B PE3yJbTaTe JABOWHOTO
MPUMEHEHHS aKyCTHYECKOTO MyTH OT TWHAMHUKOB K Oapa0aHHBIM TIEPETIOHKAM, MOTYT

OBITh, TI0O MEHBIIEH MEpPE, YACTHYHO CKOMIICHCHPOBAHBI TyTEM MPHUMEHEHUS
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3aBUCAMIETO OT YacTOTHI KO3(pduIMeHTa yCUIIEHHS WIH OCJIa0JIeHus B XOJe
JACKOTUPOBAHUS WM BOCIPOW3BENCHHUS. JlaHHBIE TIapaMEeTpbl YCHIICHHS WK
OCJTa0JIEHUS MOTYT BITOCIIEICTBHH KOJAHPOBATHCS M BKIIOYATHCS B coaepskumoe. J{is
BOCTIPOM3BE/ICHUS HAYIMHUKAMHU JAaHHBIC TApaMETPbl MOTYT OBITh OTOPOINEHBI, TOT/IA
KaKk  J7ud  BOCHPOHW3BEJACHHS  TPOMKOTOBOPHTEISIMH K  CHTHAllaM  TEpen

BOCIIPOU3BCACHUCM IIPUMCHAIOTCA KOAUPOBAHHBIC KOB(I)(I)HI_[HCHTBI YCHUIICHUA.

[0055] Opun U3 BapuUaHTOB OCYIIECTBICHUS MPUTOJHOTO MOCIEA0BATEIBHOTO X0Aa
30 00pabOTKK JaHHBIX MOKa3aH Ha ¢ur. 3. B maHHO# cxeMe, KOT/Ia BOCTIPOU3BEACHHUE
MPEAHA3HAYECHO i1 TPOMKOTOBOPHUTENEH, METAaJaHHbIC YCUIICHHs NPEIBAPUTEIBHO
BbIUMCIIIOTCS 31 TpM  co3JaHUM  NOpEACTaBiIcHUS. MeTajaHHbIE — ABIAOTCS
KOJAMPOBAHHBIMH C  OHHAypasbHO  OOpaOOTaHHBIMH CHTHalTaMH. B xone
JNEKOJUPOBAaHUA HWH(pOpMAIMA METalaHHBIX TakXkKe Jexomupyercs 32. 3areM oOHa
UCTIONB3YIOTCA Ui NPUMEHEHUS Kod(pduimeHTa 33 yCHUIEHHS K JEKOJUPOBAHHOMY
CUTHANly JJIs YMEHBIIEHUS 3HAYMMOCTH apredaktoB. /[ BoOCHpow3BeIeHUS
HAYITHUKAMH, C JAPYTOW CTOPOHBI, 3Tambl 31—33 He TpeOyroTcs (MCKIIOYAIOTCA), H
ACKOMUPOBAaHHAS HWH(POPMAIMA MOMKET TPUMEHATHCS  HEMOCPEACTBEHHO IS

BOCTIPOU3BEACHHS HAYIITHUKAMH.
IMpumep peanusauuu

[0056] B omHo¥i w3 peammuzauuii sl BBIUMCICHHS METaAaHHBIX 31 yCUICHUS

BXOJIHBIE CHIHAJbl X:[f| C JUCKPETHBIM BPEMEHHBIM HHIEKCOM R W BXOJHBIM
WHJICKCOM [ aHAMU3UPYIOTCA B YaCTOTHO-BPEMEHHBIX MoO3auKkax. [[Ji1 cocTaBneHHs
4aCTOTHO-BPEMEHHBIX MO3aUK, KAKIbIH M3 BXOJHBIX CHUTHAJIOB ¥p[fa] MOKHO Pa3OHMTh

HA BPEMEHHBIC KAJPBI, a KOKIbIA KaJp, B CBOIO OYEPEdb, MOKET OBITh pa3zeicH Ha
MOJIOCKI 4acTOT. [10JIOCHI Y4acTOT MOTYT OBITh TMOJyY€HBI, HAPHMEP, MOCPEICTBOM
TAKOTO OJI0Ka (PHITBTPOB, KaK OJIOK KBaAPaTyPHBIX 3epKaAITbHBIX GUIbTpoB (quadrature
mirror filter, QMF), nuckpeTnoro npeoOpa3osanus Oypsre (discrete Fourier transform,
DFT), muckpernoro kocuHycHoro mpeoopasosanus (discrete cosine transform, DCT)

WA JHOOBIX JPYTHX CPEACTB Pa30MEHHsA BXOJHBIX CHTHAJIOB HA MHOJKECTBO TOJIOC
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4acTOT. Pe3ympTaToM AaHHOTO MPeoOpa3OBaHHsS SBISETCS TO, YTO BXOJHOH CHTHA
xp[n] Mg BXOAHBIX JAHHBIX C WHAECKCOM 1 W JUCKPETHO-BPEMEHHBIM HHICKCOM N
npexactasnsiercss curHanamu Xj[H-b] moamonoc ams BpemenHoro wHTepBana (WK

kanpa) k u mogmonocer b. Kparkocpounas sHeprus B 4aCTOTHO-BPEMEHHOM MO3aHKe

(K,B) umeer Bux;

KB = 3 mDcblxlebl

bEkstE

rae B, K — nHabops! yactoTHbiX (b) ¥ BpemeHHBIX (K) HHAEKCOB, COOTBETCTBYIOLINX

TpeOyeMOol YaCTOTHO-BPEMEHHOHN MO3auKe.

[0057] TlpencraBnenue OmHaypanbHbix curHajioB Ty[It], Fe[n] B obmactu

AUCKPETHOT'O BPEMCHH AJIA JICBOT'O H MPABOI'0 yXa COOTBCTCTBCHHO, UMCCT BHU/!

] = le [n] # Ty, [n]
]

Felnd = 3 5[] w gy o]

rae 1)1y — HRIR wmu BRIR, cooTBeTCTBYOIIAs BXOJHOMY HHIEKCY 1 IS JIEBOTO

W TIPABOTO yIIEH COOTBETCTBEHHO. MHBIMU clioBamMu, mapa Fj[I, Fe[A] OuHaypanbpHbIX

CUTHAJIOB MOKET OBITh CO3/IaHA IyTeM KOMOMHHUPOBAHUS CBEPTKH M CYMMHPOBAHHSI

BXOJHBIX JAHHBIX {. BrmocinencTsuu >TH OWHAypallbHBIE CHUTHAJIBI MOTYT OBITH

npeo6pa3013aHH B YaCTOTHO-BPCMCHHBIC MO3aWKHU C HUCIIOJIb30BAHHUCM TAaKOTO 3KC

npoIlecca, Kak IMPOIEecC, NMPUMEHEHHbIH K curHamaMm q[B.b]. Takum oOpasom, mms

JaHHBIX OMHAYPATBHBIX CHTHAJIOB B YACTOTHOM OOJACTH KPAaTKOCPOYHAS >HEPTHA B

4aCTOTHO-BpeMeHHOH Mo3aunke (K, B) MoxeT ObITh BRIUHCIIEHA KaK:
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g (KB} = z L b7y [k b]

bk cEE

[0058] [lamee, HAa OCHOBaHUU COXPAHEHHS SHEPTHU B KAKJIOW YaCTOTHO-BPEMEHHOU
MO3aWKe, NPOCYMMHPOBAHHOW TIO BXOAHBIM OOBEKTAM 1 B YHCIHTENIE W TIO
OWHAypaTbHBIM CHTHAJAM ] B 3HAMEHATEJIe, MOTYT OBITh COCTABJICHBI METAJAHHBIC

w{ kK B} ycunenus:

zlﬁ;‘;, (K. B}

2z —
v {:EB} B 2! a§1{l€—3}

[0059] Mertanannsie w{Kk.B} Moryr OBITh 3aTeM MOABEPKEHBI KBAHTOBAHHUIO,

KOJMPOBAHUIO, ¥ BKJIIFOYCHBI B OMTOBBIM MOTOK ayJAHOKOJAEKA. 3aTeM Aekoaep Oymer

npuMeHATh MeTanannslie W{ k. BY x kaapy K u nomoce B o0oux curaanos yj 4 y,

(BXOIHOE TIPEACTABICHHWE) JUIA TOJNYYEHHS BBIXOJHOTO TIPEACTaBIIeHUs. Takoe

UCTIONB30BaHUE OOmMX MeTagaHHbIX W{K, B, NpUMEHEHHBIX KaK K F}, TaK U K ¥,

00eCIeYnBaeT COXpaHEHHE CTEPEOGOHNIECKOTO OaaHca BXOJHOTO MPEACTABICHHA.

[0060] TloMHUMO BBIMEOTMHUCAHHOTO CIIOCO0A, B KOTOPOM OHWHAypaJIbHbIC CHTHAJIBI

7], F.[n] co3maroTcs TMOCPEACTBOM CBEPTKH BO BPEMEHHOW O0JAcTH, MPOLECC

OMHAYPATBHOTO TIPEICTABIICHUS SBIISETCA TAKKE MPUMEHUMBIM B YACTOTHOW OOJIaCTH.
WHpIMU cOBaMH, BMECTO TEPBOHAYATBHOTO BBIYHCICHHA OWHAYPAIBbHBIX CHUTHAJIOB

(], 7e[n] Bo BpeMcHHOM 007aCTH, MOKHO BMECTO TOr0 MpeoOpa3oBaTh BXOIHBIC
curHaiel %[N B peCTaBNeHHe B 4ACTOTHOM OONACTH M IPHMEHHTD TPOIIECC CBEPTKH

¢ HRIR B yacTOTHOW 0O0OJACTH AJIsI TEHEPHUPOBAHHA TPEACTABICHHUA OWHAYPAITbHBIX

curnanos yylkb] B uactotHO# 06NACTH, HANPUMED, TIPH MOMOIITH CIIOCOGOB GBICTPOI

CBEPTKH B 4aCTOTHOW oOnacth. [Ipyw TakoM moaxoje MpeacTaBlIeHHE OWHAYPATHHBIX

curnanos Fjlkb] B wacToTHOM o6macTH mosyuaercs Ge3 HEOOXOMMMOCTH B

TeHEPUPOBAHUM STHUX CHTHAJIOB BO BPEMEHHOW 0OJAacTH, M I HEro He TpelyeTcs
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NpUMEHEHHe ONoKa (PUIBTPOB WK MPeoOpa3oBaHHUE IS MPUMEHEHUS B OTHOLICHHUU

OWHAYpaIbHBIX CHTHAJIOB BO BPEMEHHOW 00IacTH.

BocnponssoauMoe HaylIHHMKaMH cTepeo(pOHHYECKOe COAepsKHUMOe, BKJIHYasi

0e33x0Boe OUHAaypaJibHOE MpeACcTaBIeHne

[0061] B nmanHO¥ peanusammu cTepeo(HOHHUECKUN CHUTHAI, TMPEAHASHAYCHHBIN I
BOCIIPOM3BEACHUSA  TIPOMKOTOBOPUTEIISIMH,  KOJUPYETCS B COYETAHUU  C
JOTIOJTHUTENIbHBIMA  JAHHBIMH I  CITOCOOCTBOBAHUS BOCIIPOM3BEIEHHUIO JTAHHOTO
CUTHaJa JUIsl TPOMKOTOBOpHMTENEH uepe3 HaymHUKH. Ecnm naH HaOOp BXOJHBIX

OOBEKTOB WIIM KAaHAJOB Xj 1], TO HA0Op CHIHANOB %g[n] s rpoMKOroBOpHTENEH
OOBIMHO TEHEPHPYETCS MOCPEACTBOM KOI((QHIMEHTOB £ YCHICHHS AMIUTUTYIHOTO

MAHOPAMHUPOBAHUSA, TIPEICTABIIIOMHX KOIPPHUIMEHT yCUICHHA 00BEKTA 1 B JUHAMUKE

S:

g [n] = Z gl,sxl[n]
]

[0062] [lma comepkMMOTO Ha OCHOBE KaHAIOB KOI(D(MUIMEHTHI £y YCHICHHA

AMIIIATY THOT'O0 TMMaHOPaMHUPOBAHUA OOBIYHO SIBJISFOTCSA IIOCTOAHHBIMH, TOT'Ja KaK IJId
COACPKUMOTO HA OCHOBC O6’BCKTOB, B KOTOPOM IpPEATTOIaracmMocC moja0KCHHUC 00BeKTa
npcacTaBIACTCA npu IIOMOIIH NEPEMCHHDBIX BO BPCMCHH MCTadaHHBIX,

KO3((PUITUEHTHI YCUIIEHHUS, COOTBETCTBEHHO, Oy Ay T MIEPEMEHHBIMHA BO BPEMEHH.

[0063] Ecnm maHbl cHTHAIBI za[n.], MOJUICKAINHAE KOJAUPOBAHUIO U JIEKOJIUPOBAHUIO,

TO HA0OP KOIPPHUIUEHTOB W TpeOyeTCs HAWTH TaK, YTOOBI, €CITH 3TH KOA((PHITHEHTHI

NPUMEHSIOTCA K CHTHANIAM ¢ (1], TO pe3ysIbTHPYIOIUE MOIU(PUIIMPOBAHHBIE CHTHAITBI

4, §,, COCTABIICHHBIE KaK:

Hi= z W) 8g
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$e = Z Wil
E

TOYHO COOTBCTCTBOBAJIA 6HHaypaan0My OpCaACTABIICHHUIO MEPBOHAYAIIbHBIX BXOIHbBIX

CUTHAJIOB Xj[1¥] B COOTBETCTBHH C BHIPAKCHUSIMHU:

iln] = zﬁl (] » Ty 0]

7l = 3 5 » By [

[0064] KoaddummenTst W MOXKHO HAWTH myTeM MuUHUMH3ammu L2-kpurepus E

MEXKIy TpeOyeMbIM U (PaKTHYECKUM OWHAYPATbHBIMH MPEICTABICHUIMU:

E=In _?IF -+ I _?‘llz
w = arg min{E}

[0065] Pemenue mis MUHUMH3AIUHA OMMOKH E MOKHO MOJMYYWUTH TIPH TOMOIIIH
pPEIICHHH B 3aMKHYTOM BHJE, METOJOB T'PATUCHTHOT'O CIyCKa HIIH JIFOOOTO APYTOTrO
MOAXOIAINETO0 UTEPATHBHOTO METOAAa MHHHUMH3alWK (yHKIMH OIMHOOK. B kauecTse
OJHOTO MPUMEPA TAKOTO PEIIEHHUA MOKHO 3aITUCATh PA3JIMYHBIE TaIbI MPEICTABICHHS

B MAaTPUYHOM 3aIHUCH:

Y=XH
Z=%XG
T o NOW - EW

JlanHash MaTpu4YHas 3aMuCh OCHOBAHA HAa OJHOKAHAJIIBHOM Kajpe, cojaepxamiem N

JTUCKPETHBIX 3HAYCHHM, TTPEICTABIIEHHBIX B BHJE OJTHOTO CTOJIONA;



WO 2017/035281 25 PCT/US2016/048497

x[q]
xf[ﬂ - 1]
W MaTpHIl KaK KOMOWHAIIMN HECKOJIBKHUX KaHanoB 1 = {1, ..., [}, Kakaprii U3 KOTOPHIX

npecaAcTaBJICH B MAaTPHUIIC OTHUM BeKTOpOM-CTOJ'I6IIOMI

X=[2 . 2]

[0066] Pemenue qna W, kotopoe MuHuMuU3upyet E, umeer Bux:

W= (G"X%G + el 10N KK

rae (*) — omepaTop KOMILIEKCHO-COTIPSDKEHHOTO TPAHCTIOHUPOBaHUS, | — euHuYHAs
MAaTpPHLA, U € — TMOCTOSHHASA PEryspu3auuu. J[aHHOEe pelleHHe OTIMYAETCS OT

-

cnocoba Ha OCHOBE KO3(DPHUIMEHTOB YCHICHHA TEM, YTO CHTHAl Y TeHEPHPYETCH

MaTpuLEeH, a He cKamsipoM W, NMPUMEHAEMBIM K CUTHAIy Z, 4TO IpPEayCMaTpHBacT

-

BO3MOKHOCTh HAJIMUMsA CKPENIUBAIOIIUXCS YJIEHOB (HAMPHUMEpP, BTOPOTO CHTHAA Y,

ABITIOMIETOCS (YACTHYHO) PEKOHCTPYHPOBAHHBIM H3 IIEPBOTO CUTHAJA Z).

[0067] B wunmeane ko>h(HIMEHTHI W ONPEHEIAIOTCA IS KaKIOH YaCTOTHO-
BPEMEHHOW MO3aWKH JJIT MUHUMH3alUKA OMHOKH E B KaKI0¥W 4acTOTHO-BPEMEHHOU

MO3aHKCE.

[0068] B mpuBeneHHBIX BbIme (GparMeHTAX OMUCAHUS IS OMPEAEIICHNS MATPUIHBIX
KO3(PHUIMEHTOB HCIIONB30BANICA KPUTEPHUH MUHHUMAIBHOW CPETHEKBAIPATHYHOM
omuoOku (L2-kpurepuii). be3 morepu OOIMHOCTH, BMECTO WM B JOMOJHEHHE K
MPUHLAIY MUHUMAJBHOW CPEIHEKBAAPATHYHOW OIMHOKH, AHAJIOTUYHO MOTYT OBITH
WCIIOJIb30BAaHbl JPYTHE XOPOIIO HW3BECTHBIE KPHUTEPHUH WM METOJbI BBIUHUCICHUS
MaTpu4HbIX Ko3(duimenros. Hanpumep, marpuunbie k03(QPHUIMEHT MOTYT OBITH
BBIYMCJIEHBI C WCIIONB30BAHUEM YJIEHOB OO0JIee BBICOKOTO TIOPSAKA WM IMyTEM

MuHUMH3AIWH L 1-kputepust (Hampumep, KpPHUTEPHA HAUMEHBINETO a0COIFOTHOTO
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otknoHeHus1). Kpome TOro, MOTyT OBITh HCIIONB30BAHBI PA3HOOOPA3HBIE METOJBI,
BKITIOYAIOIIIME METOJWKHA HEOTPHUIATETPHOTO PA3JIOKEHUS WIH ONTHMH3ALINH,
HETIApaMETPUIECKUE OLEHKH, OIEHKH MAaKCUMAJIbHOTO MPAaBAONOA0OMs ¥ T. 1. B
JOTIOJTHEHHUE, MAaTPUIHBIE KO3()(PHIIMEHTHI MOTYT OBITH BBIYUCIIEHBI C UCTIOH30BAHHEM
WUTEPATUBHBIX TMPOLECCOB MM TMPOLECCOB TPAJUEHTHOTO CIyCKa, METOA0B
WHTEPIOJAINY, SBPUCTHUYECKUX METOAOB, IUHAMHYECKOTO TPOTPAMMHPOBAHMA,
MAIIMHHOTO OOYyYEHHUs, HEUYETKOM ONTHMHU3AIMH, MMHUTUPOBAHHOM 3aKAJIKH, UJIA MOTYT
OBITh UCTIOB30BAHBI PEIICHHUS B 3aMKHYTOM BHJIE U METOJMKH aHATHN3a YEPE3 CHHTES.
U nocnennee, HO HE MEHEE Ba)KHOE, OLIEHKA MATPUIHBIX KOA((PULIMEHTOB MOKET OBITH
OTPaHWYEHA PA3IUYHBIMH CHOCOOAMH, HAMPUMEP, IPH TOMOIIM OrPAHUYCHHUA
JAMANa30Ha 3HAYCHHM, PETYAPUUPYIOMUX YICHOB, CYNEPIO3UIMU TPeOOBaHUH

COXpaHCHHA DHCPIUHU U T. II.

[0069] B curyammsx npakruueckoro npumenenus, HRIR mwru BRIR Iy hgy Oyzer

BKITIOYATH 3aBUCSINHE OT YaCTOTHI 3aJCPKKH W/Wim caBurd 1o (aze. COOTBETCTBEHHO,
KO3 PHUIMEHTHI W MOTYT SBIISTHCS KOMIUIEKCHO3HAYHBIMH ¢ MHUMOUW COCTAaBIISIOIICH,

0 CYIIECTBY OTJIMYHOM OT HYJIA.

[0070] Onaun W3 BapHaHTOB peanH3aluyd OOPAOOTKH JAHHBIX B JAHHOM BapHAHTE
ocymecTieHus moka3aH 40 Ha ¢ur. 4. 3BykoBoe comepskumoe 41 oOpadaTeiBacTCs
OmokoM 42 aHANH3UPYIONIMX THOPUAHBIX KOMIUIEKCHBIX KBAJPATyPHBIX 3€PKATbHBIX
¢unpTpoB (hybrid complex quadrature mirror filter, HCQMF) B curaanmsr moamosoc.
3arem, A1 TeHEPUPOBAHUSA OWHAYPAIBHBIX CHTHATIOB Y, K BBIXOAHBIM JAaHHBIM OJIOKa
¢bumptpoB  mpumensitoress 43 HRIR 44, TlapamnenmsHO  BXOIHBIE JTaHHBIC
MPEICTABIAIOTCA 45 71 BOCTIPOM3BEACHHSA TPOMKOTOBOPHTEIISAMHE, B PE3YJIBTATE YETO
o0pa3yloTcs CHUrHajaBl 7 TPOMKOTOBOpHTENICH. B momomHeHWe, W3 CHUTHAIOB Z
T'POMKOTOBOPHUTENCH W OMHAYPATBHBIX CUTHANIOB Y BBIYHCISAIOTCS 46 K03 HUIIHEHTHI
(umm BecoBble KOAI(PPHUIMEHTHI) W, IPUYEM OHH BKITFOYAIOTCS B OUTOBBIM MOTOK 48
0a30BoT0 KOMEpa. MoryT OBITh HCTIONB30BAHBI PA3TUYHBIE 0A30BBIE KOICPHI, TAKHE
kak, Hapumep, MPEG-1 Layer 1, 2, 3, packpsiTeie B iyOnukammn Brandenburg, K.,
& Bosi, M. (1997). “Overview of MPEG audio: Current and future standards for low
bit-rate audio coding”. Journal of the Audio Engineering Society, 45(1/2), 4-21 or
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Riedmiller, J., Mehta, S., Tsingos, N., & Boon, P. (2015). “Immersive and
Personalized Audio: A Practical System for Enabling Interchange, Distribution, and
Delivery of Next-Generation Audio Experiences”. Motion Imaging Journal, SMPTE,
124(5), 1-23, KOTOpBIE BKIFOYAOTCS MOCPEACTBOM CChUTKH. Ecnm 0a30BBIA KOAEp HE
00J1a1aeT crmocOOHOCTRIO MCTIONIB30BAHUS CHTHAJIOB TOJIIONOC B KAYECTBE BXOTHBIX
JTAaHHBIX, TH CUTHAJIBI TTOAIOJIOC MOTYT CHAa4ajIa OBITh MPEOOPa30BaHBI BO BPEMEHHYTO
00MacTe ¢ UCTOIB30BaHWEM OJOKa 47 CHHTE3HUPYIOIMUX THOPUIHBIX KOMIUIEKCHBIX

KBaJpaTypHbIX 3epkanbHbIX punbTpoB (HCQME).

[0071] Ha cTopoHe OEKOIUPOBAHUA, €CIHM JEKOJAEP BBIMOIHEH C BO3MOKHOCTBIO
BOCITPOU3BEICHUS ISl HAYITHUKOB, KO((UIMEHTH! U3BIEKAIOTCA 49 ¥ IPUMEHSAIOTCS
50 x curaanam 6a3oBoro aekozaepa nepen cuatesom 51 HCQMF u BocniponsseneHueM
52. Ecnmu 6a3oBbiii kojep He BbipaOaTeiBaeT curaaisl B oOmactd HCQMF, moxker
noTpedoBaThcs HeoOs3aTeNbHbIA 050K 54 anamusupyromux ¢punsrpoB HCQMF, kak
noka3ano Ha ¢wur. 4. Takum 00pa3oM, CHTHAJBI, KOJUPOBAHHBIE 0A30BBIM KOAEPOM,
NpeAHA3HAYEHbl IS BOCTIPOM3BEJACHHA TPOMKOTOBOPHUTEIIMH, TOTJA KAk
K03 GHUIMEHTHI TIPeOOPA30BAHUS CHTHAJIOB TPOMKOTOBOPHUTENEH B OWHAypaTbHBIC
CUTHAJTBI OTIPEJICIIAIOTCS B KOAEPE M MPUMEHSIOTCS B AeKoaepe. Jlekoaep MOKeT ObITh
JOTIOJTHUTEIBHO ~ OCHAmICH  (DYHKIMOHATBHOW  BO3MOJKHOCTBIO  KOPPEKIIHH
MOJIB30BATENIEM, W, TAKUM 00pa30M, B PEKHME BOCHPOHM3BEICHHS JJIsi HAYNIHHKOB
MOJTB30BATENIb MOXKET BBHIOUPATh BOCIPOHM3BEACHHE HAYIIHUKAMH OOBIYHBIX CHTHAJIOB
TPOMKOTOBOPHUTENIEH, a HE OMHAYpPaTbHO 00pAaOOTAHHBIX CHTHANOB. B manHOM ciydae
JCKOJAEP HTHOPUPYET BecoBbie Kod(duimenTol. HakoHew, eciu n1exoaep HACTPOCH Ha
BOCTIPOM3BEICHHUE YEPE3 TPOMKOTOBOPHTENH, BECOBBIE KOI((HIMEHTHI MOTYT OBITH
MPOUTHOPHPOBAHBL, W CHTHAJBI 0a30BOr0 JIEKOJAEPa MOTYT BOCHPOH3BOIHTHCS
CUCTEMOW BOCTIPOM3BEJCHHS YePe3 IPOMKOTOBOPHTEITH JTHOO HETOCPEICTBEHHO, JTHOO
MOCJIC TOBBIMMAIOIIETO MHKITHPOBAHUS WM TMOHWKAIOMET0 MUKIIHPOBAHHSA IS

COOTBCTCTBUA KOMIIOHOBKC CHCTCMbI BOCTIPONU3BCACHUA YCPE3 TPOMKOTOBOPHUTCIIH.

[0072] bymer oueBHAHO, UYTO CHOCOOBI, ONHCAHHBIE B MPEAMECTBYIONIHX
naparpadax, HE OTPAaHHYMBAIOTCA HWCIOJNB30BAHHEM OJOKOB  KBAJpaTypPHBIX

3CPKaJIIbHBIX (1)I/IJ'IBTpOB, MOCKOJIbKY MOTIyT € HC MCHBIIHWM YCIICXOM HCIOJIb30BATbCA
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Kak OOk (UIBTPOB APYTrOM KOHCTPYKIHH, TaK M KPATKOCPOYHBIE IUCKPETHBIE

npeoOpazoanus Oypre ¢ 00paOOTKOM METOOM OKHA.

[0073] [lamHas cxema O0OJIagacT Pa3IHYHBIMH MPEUMYIIECTBAMH TIO CPABHEHHUIO C
TPAIULIUOHHBIMA TOAXOAAMH. OTH TPEUMYIIECTBA BKIIOYAIOT cleayromue. 1)
CIIO’KHOCTP JEKOJEpa JIUIIb B CAMON MAaJOW CTENEHH MPEBBIIAET CI0KHOCTh OOBITHO
CTEPEO(POHUIECKOTO BOCIIPOU3BEACHHS, TTOCKOIBKY IOMOJIHEHHE B JEKOAEP COCTOUT
TOJBKO M3 MPOCTOM (3aBUCAILIEH OT BPEMEHHU M YaCTOTHI) MATPHILIBI, YIIPABIAEMOU TIpU
MOMOIIM MH(POpPMAIMKU OUTOBOTO MOTOKA. 2) JIaHHBIN MOAXOJ ABISETCS MPHUTOJIHBIM
U COAECPKUMOI'0 Ha OCHOBE KAaHAJIOB M HAa OCHOBE OOBEKTOB, U OH HE 3aBUCHUT OT
KOJIMYECTBA OOBEKTOB HWIIM KaHAJIOB, MPUCYTCTBYOIUX B coaepkumom. 3) HRTF
CTAHOBATCA TMapaMeTpaMH HACTPOWKH Koaepa, T. €. OHH MOTYT OBITh
MOIU(HUIMPOBAHBI, YIIYYIIECHB, H3MEHEHBI WM TPHUCIIOCOOTCHBI B JIOOOH MOMEHT
BPEMEHH BHE 3aBUCUMOCTH OT COBMECTHMOCTH Jekojepa. Jlna jexomepos,
NpPECTAaBICHHBIX B maHHOW oOmactu TexHuku, HRTF moryr mo-mpexaemy OBITH
OTITUMH3UPOBAHBI UIIK HACTPOCHBI B COOTBETCTBHH C TPEOOBAHUAMH TOJTB30BATENA O€3
HEOOXOIMMOCTH B MOTH(PHKAIINN 3TANIOB 00PAOOTKHU TAHHBIX HA CTOPOHE JeKoaepa. 4)
buToBas cKOpOCTh Mepeaavy JaHHBIX SBIACTCA YPE3BIYAMHO HU3KOM IO CPABHEHHUIO C
OWTOBBIMH CKOPOCTSAMHU TIEPENAYH JAHHBIX, HEOOXOAUMBIMHU JUII MHOTOKAHAJIHHOTO
COJIEP’KAUMOTO WA COACP)KUMOTO HAa OCHOBE OOBEKTOB, TMOCKOJIBKY W3 KOJAEpa B
ACKOJAEP HEOOXOAMMO TIepeJaTh JIUIIb HEOONBIIOE KOJMHYECTBO CHUTHAJIOB
TPOMKOTOBOPHUTENEH (KaK MPABHIIO, OJHH WIJIH JBAa) C TOTIOJHUTEIIBHBIMU JTaHHBIMH (C
HU3KOW CKOPOCTBIO TiepeAayn) st KodduipenToB w. 5) OauH U TOT Ke OUTOBBIN
MOTOK MOJKET OBITh BEPHO BOCTIPOHM3BEIECH TPOMKOTOBOPHUTEISIMH M HAYyIIHUKAMH. 6)
bHUTOBBIE TIOTOK MOXET OBITh COCTABICH MAacIITAOMPYEMBIM 00pa3oM; €CiH, B
KOHTEKCTE€ KOHKPETHOM YCIyTd, B KOHEYHOM TOYKE rapaHTUPOBAHO HCIOJb30BAHUE
TOJBKO TPOMKOTOBOPHTENEH, TO KOI((UIIUEHTH W MOTYT OBITh YJAJIEHBI H3 OUTOBOTO
MOTOKA 0€3 TIOCIEACTBUH T TPAAUIIMOHHOTO TPEACTABICHHA TPOMKOTOBOPHTEIISIMH.
7) OTauuuTeNbHBIE TPU3HAKH TIEPEIAOBBIX KOJEKOB, JACHCTBYIOUINE B OTHOIICHHUH
MPEACTABIIEHUA [JJI1 TPOMKOTOBOPUTENEH, TaKWE KaK YIPaBICHUE TI'POMKOCTBIO,
YCUJIEHHWE AWaiora ¥ T. A., OyAyT MPOAOJDKATh ACHCTBOBATh MO HA3HAYCHHIO (TIPH

BOCTIPOM3BEACHHH TPOMKOTOBOPHTENsIMH). 8) 3a cyer MacmTaOMpOBAHUA
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KO3((HUIIMEHTOB W, TPOMKOCTh  OWHAypabHOTO  TPEACTABICHHUS  MOMXET
00pabaThIBATHCS HE3aBUCUMO OT TPOMKOCTH BOCTIPOU3BEICHHS TPOMKOTOBOPUTEISIMH.
9) Cnymarenu, HWCHOB3YIOIMUWE HAYIIHAKH, MOTYT BBIOMPATh TPOCITYIIHBAHHE
OMHAYpaNbHOTO WM TPAJAULMOHHOTO CTEPEOPOHHUYECKOTO TPEACTABIECHUS BMECTO

MPUHY AUTEIBHOTO MPOCIYIIHBAHUA TOTO HIU APYTOTO.
Pacimunpenue ¢ paHHMMU OTPaKEHUSIMHU

[0074] Yacrto, Ay MOBBIMICHHUS PEATTMCTUYHOCTH OWHAYPAILHOTO TPEACTABIICHUS,
TpeOyeTcsi BKIIIOUEHHE B OHWHAypalbHbIE CHUTHAIBl OJHOTO WM Oolee paHHHUX
OTPaKEHUH, HCMOIB3YEMBIX BCIECACTBHE HAIWYMA I0JIA, CTEH WIM MOTOJKAa. Ecim
OTpa)KCHHE HWMEET OJIMKOBYIO TPHPOTY, TO OHO MOXKET OBITh caMoO 1o cebe
HWHTEPIIPETUPOBAHO KaK OMHAYPAITBbHOE NPEACTABICHHE, B KOTOPOM COOTBETCTBYIOIINE
HRIR cozpepkar 3¢¢dekr mormomeHus MOBEPXHOCTHIO, YBEIHYCHUS 3aJCPKKH U
MOHW)KEHHBIH OOIMUI YPOBEHb HM3-3a yBEIMYEHUS JUIMHBI aKyCTHYECKOTO MyTH OT

WUCTOYHHKA 3BYKa K OapaOaHHBIM TIEPEITOHKAM.

[0075] DOTtm cBOMCTBA MOTYT OBITH 3aPETHCTPUPOBAHBI MOIU(HUIIUPOBAHHOW CXEMOH,
TAaKOW Kak cxema, mokazaHHas 600 Ha ¢ur. 5, KOTOpas NPEACTABIICT COOOM
MoAH(UKAIIMIO CXeMbI, MOKa3aHHOW Ha ¢ur. 4. B komepe 64 kospdurmentsr W
onpeaensroTes s (1) peKOHCTPYKIMH 0€33X0BOTO OWHAYPATbHOTO TPEACTaBICHUS
W3 TIPEICTABICHUS IJIs1 TpoMKoroBoputenew (koddpdumumentsr Wy), u (2) mis
PEKOHCTPYKIMK OWHAYPATHHOTO TPEIACTABIICHUS OTPAKCHHUS W3 TPEACTABICHHUSA IS
rpoMkoropopureneii  (koapdummentet Wg). B ganHOM ciydae  6e33Xx0BOE

OuHaypanpHOe TpeicTaBieHue ompeaensercs ¢ nomompo HRIR H, OunaypambHOro

OpeACTaBIICHUA, YTO IMPHUBOJAUT K I1apc Y 0e39XO0BBIX 6I/IHaypaJILHLIX CUTHAJIOB, TOTraa

Kak paHHee oTpaxkenue onpenendercsa ¢ nomompo HRIR H, npusoasmumu x nape

curHaioB E pannero ortpakenms. Jlmg TOro dYTOOBI CAENIaTh  BO3MOKHOM
MApaMETPUUYECKYK) PEKOHCTPYKLMIO PAHHETO OTPAKECHUS W3 MUKIIUPOBAHHOTO

cTepeoOHNIECKOTO CUTHAJIA, BAXKHO, YTOOBI 3aJCPrKKa, BhI3BAHHAS OOJIBIICH JITHHOU
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IOyTH PaHHEro oTrpaxeHus, Obua ynanena u3 HRIR H, B xoxepe, u 4ToOBI JaHHAas

KOHKPCTHAA 3aACPKKa ObLIIa NPUMCHCHA B ICKOACPC.

[0076] [exomep Oyaer reHEpUpPOBATH Mapy O€339XOBBIX CHTHAJIOB W MAPy CHUTHAJIOB
PaHHETO OTpaXeHUs MyTeM npuMmeHeHus kodd¢uuumentoB W (Wy; Wg) k curnanam
rpoMKoroBopureneil. Jns wumurupoBaHMsA OONBHIEH ATHUHBI TMYTH AT PAHHETO
OTPA)KEHUs, PAHHEE OTPAKEHHE BIIOCTEACTBUU 00padaThIBa€TCA MOCPEICTBOM 3Tama
68 3amepkku. [lapamerp 3amepikku O0510ka 68 MOXKET OBITH BKIIFOUEH B OMTOBBIN TTOTOK
KOJIEpa WJIM MOKET MPEACTaBIATh COOOM MapameTp, ONMpeAesieMbIN MOJIb30BATENEM,
WJIM OH MOXKET OBITH CJIENaH HE 3aBUCSIIUM OT UMUTHPOBAHHOM aKyCTHYECKOH Cpebl
WIM 3aBUCALOIMM OT (PaKTHUECKOH aKyCTHYECKOM Cpeabl, B KOTOPOH HaXOIUTCA

CJIyIIaTeNb.
Pacipenue ¢ no3aHeii pesepGepauueii

[0077] [na BriIOYeHWS B OMHAYpPATbHOE TPEACTABICHHE MMHTHPOBAHUS TO3THEH
peBepOepanl MOKET OBITh HMCIIOJIB30BAH TAKOHW aJTOPUTM IO3THEH peBepOepalliH,
Kak ceThb 3aaep:xku oopatHoi cBsa3u (FDN, feedback-delay network). FDN npunumaer
B KAa4yeCTBE BXOJHBIX [AHHBIX OJHWH WM Oojiee OOBCKTOB WM KAaHAJIOB W
BbIpaOaTeiBacT (B cllydae OWHAypajbHOTO peBepOepaTopa) JIBa CHTHAA TO3THEH
peBepOepanuu. B kadectBe BXOAHBIX MaHHBIX B FDN B TpaJHIIMOHHOM aJlrOPUTME
MOTYT OBITh HCIIOJIb30BAHBI BBIXOJHBIC JaHHBIC JcKojepa (WM Pe3ysbTaT ero
MOHWKAIONIET0 MHUKIIMpOBaHus). JlaHHBIH ToaX0ox 0ONagaeT 3HAYUTEITHHBIM
HEOCTAaTKOM. B0 MHOrHX Cly4asx HCHOJB30BAHUS MOMKET MOTPEOOBATHCS
PETYIUPOBKA BEIMYWHBI TO3THEH peBepOepanuu AT KaKI0ro o0bekTa. Hampumep,
NpPH YMCHBUICHWH BEJIMYHHBI MO3JHEH peBepOepali MOBBIMMACTCS Pa30OPUYHUBOCTH

JHAJIOTA.

[0078] B oaHOM U3 anbTEPHATHUBHBIX BAPUAHTOB OCYIIECTBJICHHUS YIIPABJICHUE
BEIMUMHON peBepOepany I KaKIOTO OOBEKTAa WM KAKAOTO KaHAla MOXKET
CO3/1aBAaThCA AHATOTHYHO TOMY, KAaK H3 CTEPEOOHHYECKOTO MHUKITHPOBAHHOTO
CUTHAJIa COCTABIIIOTCA 0€39X0BOE OMHAYPAITbHOE MPEICTABICHUE WITH OMHAYPATBHOE

MPEACTABICHUE PAHHUX OTPAYKEHUM.
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[0079] Kak noka3aHo Ha ¢ur. 6, AT JOTIOTHUTEIIEHOTO TIPUCTIOCOOJIEHUS K O3 THEH
peBepOeparid MOTYT OBITh BBIMIOJTHEHBI PA3TUYHBIE MOIU(DHKAIAN TIPEIBITY IIHX
cxem. B komepe 81 Bbrumcmaercs 82 Bxoanou curHan F FDN, koTopeii MOKeT
MPEACTABIAATh COOOH B3BEMICHHYID KOMOWHAIIMIO BXOJHBIX JAHHBIX. Y Ka3aHHbBIE
BeCOBbIe KOA(PPHUITMEHTHI MOTYT 3aBUCETH OT COACPKUMOTO, HATPUMEDP, B PE3YJIbTATE
pa3sMETKH BPYYHYI0O B XOJE CO3JaHHs COACPKUMOTO WM aBTOMATHYECKOMU
KJTACCU(PUKAIIMK TIPHU TIOMOINHM WHTEJUIEKTHBIX aJTOPHUTMOB AHAIHM3a MEIHAJaHHBIX.
Cam Bxomguo#t curHan FDN ortOpaceiBaercs Om0koM 83 OLIEHKH BECOBBIX
ko3¢ uireHToB, HO naHHble Wg KO3(D(PHUIMEHTOB, AENaroNe BO3MOMKHOU OLIEHKY,
PEKOHCTPYKLMIO WK NMPHOMDKEHHe BXOAHOTo curHana FDN u3 mpenacrtasneHust s
TPOMKOTOBOPHTEJICH BKIOYAarOTCs 85 B OMTOBBIM MOTOK. B aekonepe 86 BXOomHOMU
curnan FDN pekonctpyupyercs 88, oopadareiBaetcs camoii FDN u Bkimouaetcs 89 B

OMHAYypaIbHBIN BBIXOAHOW CHTHAIT JJIS CITymatens 91.

[0080] B momonnenme, FDN moskeT OBITH COCTaBJIEHA TaK, YTO OHA JOMYCKAET
HECKOJIbKO (nBa WM 0Oojiee) BBOJOB, H, TAKUM OOpa3oM, TMPOCTPAHCTBEHHBIC
BEJIMYMHBI BXOJHBIX CHTHAJIOB COXpaHAKTCS Ha BbixoAe FDN. B stux cnydasx B
OWTOBBIM TIOTOK BKJIIOYAIOTCSA JaHHBIE KOA(PPHUIMEHTOB, nearoniue BO3MOKHOMW
OLICHKY  Kaxkaoro BxogHoro curHana FDN w3 npeacraBmeHusa A

TPOMKOTOBOPHUTEINECH.

[0081] B »rom cinydae MOKET TIOTPEOOBATHCS YIPABICHUE OMPEACIICHHEM
MPOCTPAHCTBEHHOTO MECTOIIOIOKEHUS 00BEKTa WITH KaHAja OTHOCHUTEIHHO BXOIHBIX

maHHbIX FDN.

[0082] B HEKOTOPBIX CIAyYasX MOXET OBITh BO3MOKHO T€HEPHPOBAHHME BXOIHBIX
CUTHAJIOB UMHUTHPOBAaHHA ToO31HEH peBepOepammu (Hampumep, FDN) B oTBeT Ha
MapaMeTpbl, MPUCYTCTBYIOIIME B IOTOKE MJAHHBIX Ui JPYroro Ha3HAYCHUS
(HampuMep, TapamMeTpPOB, CIEHUANIBHO HE TPEAHA3HAYCHHBIX [UIA TPUMEHEHHA K
0a30BbIM CHTHANaM Ui TeHepUpoBaHUS BXOAHBIX curHanmoB FDN). Hampumep, B
OJHOM  TMPHUMEPHOM  CHCTEME  YCWIEHHA  AWaliora  JHAJIIOTOBBIA  CUTHAN

PEKOHCTpYyHUpYeTCs W3 Habopa Oa30BBIX CHUTHAIOB IMyTeM NPHMEHEHHA K OSTHM
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0a30BBIM CHTHAJIAM TAPAMETPOB YCHIICHHSA JHANOTA. J[HAOTOBBIM CHTHAN 3aTeM
yIAydImaeTcs (HampuMep, YCHUIMBAETCS ) M MUKITUPYETCS 0OpPaTHO B 0A30BBIE CHUTHAJIBI
(uto, TakuM 00pa30M, YCHJIHMBAET JTHAJIOTOBBIE COCTABISIONIME OTHOCHTEIIBHO
OCTaJBHBIX COCTABIAIOMIMX 0a30BbIX CUTHANOB). Kak omucaHo BbIme, 4acTo Tpedyercs
coctaBieHue BXxoaHoro curHana FDN takum o0pasom, 4TOOBI OH HE coAep:Kal
JHAJIOTOBBIE COCTABIBIIONIME. TakuM 00pa3oM, B CHCTEMAaX, I/I€ YK€ JOCTYITHBI
napamMeTpsl YCHJICHHS JHAIOTa, MOXXHO PEKOHCTPYHpPOBATh TPEOYEMBIH BXOJHOM
curHan FDN 0Oe3 nuamora (wnu, Mo MeHbIIEH Mepe, ¢ MOJABICHHBIM JIHAJIOrOM)
MyTeM, B TEPBYIO OYEpEnb, PEKOHCTPYKLIHH THAIOTOBOTO CHTHAjIa M3 0a30BOTO
CHTHAaJla W TApaMEeTPOB YCHWJICHHS JWaliora, a 3aTeM BBIYUTAHUA (HATpUMED,
AHHYJIMPOBAHUSA) JWAIOTOBOTO CHTHAlAa W3 0a30BBIX CUTHAIOB. B Takoil cucreme
CHEIUAIU3UPOBAHHbBIE NAPAMETPBI A7l PEKOHCTPYKLIMHM BXOAHOro curHana FDN w3
0a30BbIX CHTHAJIOB MOTYT HE SABIATHCA 00A3aTENBHBIMU (TaK KaK BMECTO HHX MOTYT
OBITh HCITOJTH30BAHBI TTAPAMETPHI YCHIICHHUS THAIOTA) B, TAKUM 00pa3oM, MOTYT OBITh
HCKITIOYEHBI, YTO TPUBOJUT K YMEHBLICHHIO HEOOXOJAMMOHW CKOPOCTH TEpenaydu

JTAaHHBIX TAPAMETPOB 0e3 MoTepH (yHKIMOHATIBHBIX BO3MOKHOCTEH.
KomOuHupoBaHue paHHHX 0TpasKeHU U MO3Heil peBepOepaluu

[0083] HecmoTps Ha TO, YTO B TPEANICCTBYIOMHX paszaeiax 0003HAYCHBI
paciupeHus 0€39X0BOTr0 MPEACTABICHUS 32 CYET PAHHETO OTPAKEHUs (OTPAKEHUI) U
MO3THEH peBepOepaliy, TakKe BO3MOMKHBI WX KOMOHWHAIuH. Hampumep, cucrema
MOXKET coaepkarb. 1) kodpdummentst Wy Ia  ompeaeneHHs 0e33X0BOTO
NPEACTABJICHUS W3 TMPEICTABICHUS JUII TPOMKOTOBOPHUTENCH; 2) JOTIOIHUTEIIBHBIC
kodpummenter Wg Ay ompeneneHus ONpeAeNiCHHOTO KOJHYECTBa PAaHHHUX
OTPAXCHHW W3 TPEACTABICHHSA JUIi TPOMKOTOBOPHUTENCH; 3) JIOTOTHUTEIbHBIE
ko3 urreHTsr WE 71 OTIpEACICHHs OJTHOTO HITA 0O0JIe€ BXOTHBIX CHTHAJIOB O3 THEH
peBepOepanyy U3 MPEACTABICHHS AJI1 TPOMKOTOBOPHTEIIEH, YTO TIO3BOJIIET YIIPABIIATH

BEJTMYUHON TIO3/THEH peBepOepalu I KKI0TO 0OBEKTA.

be33xoBoe NMpEeaACTAB/ICHUE KAK MEPBOC NMPEACTABJICHUE



WO 2017/035281 33 PCT/US2016/048497

[0084] HecmoTps Ha  TO, YTO  HCMHOJBb30BAHUE  TMPEACTABIACHUSA I
IPOMKOTOBOPUTENEH B  KayecTBE TMEPBOr0  MPEACTABICHHA,  MOJIECKALIETO
KOAUPOBAHUIO 0A30BBIM KOJEPOM, 00J1aIa€T MPEUMYIIECTBOM 00ECTICUEHHST OOPATHOU
COBMECTUMOCTH C JI€KOJECpPaMH, HE OONaJarOIIMMH CIIOCOOHOCTBHIO HHTEPIPETALMU
WM 00paOOTKH MAHHBIX W TMPEOOpa30BaHUs, YKA3aHHOE TNEPBOE TMPEACTABIICHUE HE
OTPAaHUYECHO TMPEICTABIIEHUEM JIUIsI BOCTIPOU3BENEHUS TpOoMKoroBopurensiMu. Ha ¢ur.
7 TOKa3aHO CXEMaTH4YecKoe TmpeacTaBieHue cmocobda 100 komupoBaHus U
JEKOJIUPOBAHUS 3BYKOBOIO cofep:kuMoro 105 mima BOCHPOM3BEACHUSA HAyIIHHUKAMU
130 mmu rpomkorosopuresiMu 140. Koxmep 101 mpuHuMMaer BXOJHOE 3BYKOBOE
cogepxkumoe 105 u oOpabaThiBaeT 3TH CUTHAIBI MPU NoMomu Onoka 106 pumsTpos
HCQMF. Bnocneacteun Ha ocHoBanuH 0a3bl 104 manubix HRIR/HRTF snmemenTOoM
109 ceeprku ¢ HRIR renepupyercs Oe3sxoBoe mpexacraBieHue Y. B momomHenwe,
sneMeHTOM 108, BBUUCIAIOMMM M NMPUMEHAOMUM MaTpuly G NaHOpaMHPOBAHUS
I'POMKOTOBOPHUTENEH, BBIPAOATHIBACTCS TMPEACTABICHHUE Z ISl TPOMKOTOBOPHUTEICH.

Kpowme toro, anement 107 BeIpaOaThIBacT BXOAHOM MUKIIUPOBaHHbIH curHan F FDN.

[0085] be3sxoBeiii curHam Y, HEOOs3aTeIbHO, MPEOOPA30OBBHIBACTCA BO BPEMEHHYIO
obmacte ¢ wmcmoib3oBaHueM Omoka 110 cunTesmpyromux ¢unstpoB HCOQMF u
KoaupyeTcs: 6a30BbiM KoaepoMm 111. biok 114 omeHku mpeoOpa3oBaHUS BBIYHCIISACT
nmapametpsl Wr (112), nenaromipie BO3MOKHOH PEKOHCTPYKIHIO BXOJHOTO cHTHanma F
FDN wu3 0e33xoBoro mpexacraBieHus Y, a Tawke mapamerper Wz (113) mms
PEKOHCTPYKIMK TPEACTABICHHA 7 JUIi TPOMKOTOBOPHTENEH U3 0€33X0BOTO
npeactasienus Y. [lapamerpsr 112 u 113 Brmo4YaroTCss B OWTOBBIM TOTOK 0a30BOTO
Kozepa. B kauecTBe anbTepHATUBBI WM B JIOMOJIHEHUE, HECMOTPS HA TO, YTO 3TO HE
nmokazaHo Ha ¢ur. 7, OJOK OUEHKH MPeoOpa30OBaHHUA MOYKET BBIYHCIIATH MapaMETPHI
Wg, Aenarommue BO3MOKHOM PEKOHCTPYKIMIO CUTHana E paHHEro OTpaKeHUA H3

0€33X0BOTO MPECTABICHUS Y.

[0086] [lexomep mmeeT mBa peskuMa paObOTHI, OKA3aHHBIX Kak peskum 102 nexoxepa,
NpeaHa3Ha4YeHHBIM g mpociaymuBaHua 130 depe3 Haymmuku, u pexum 103
JEKOJepa, MpeJHa3HAYEHHbIA s BocnpousBeAcHusa 140 rpomkorosoputresiMu. B

ClTy4ae BOCTIDOHM3BEICHUS HAYITHUKAMH 0a30BbIH nekoaep 115 nexomupyet 6e33x0Boe
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MpeacTaBiiecHue Y HW ACKOAMPYeT mapameTpbl Wy mpeoOpasoBanus. Brocneactsuu
napameTpbl Wr ipeoOpa3oBaHus IPUMEHSIOTCS K 0€33X0BOMY MPEACTABICHHIO Y TIPH
oMoty 051oka 116 MaTpuMpPOBaHHS JIS IOy YEHHS OIIEHOYHOTO BXOAHOTO CHTHAJIA
FDN, xotopsiii Brocneacteun ooOpadatsiBaercss FDN 117 ans monyuyeHHs curHana
Mo3HEeH peBepOepali. ODTOT CHUTHAN TO3JHEH peBepOepaliil MHKIIUPYETCS C
0€33XOBBIM TPEACTABIEHHEM Y TIpH MOMOmIM cymmartopa 150, mocime KOToporo
ciexyer Onok 118 cunTesupyrommx ¢umptpoB  HCQMF, s momydeHus
npeactasineHusa 130 nnsg HaymHUKOB. Eciu Taxke umeroTes mapaMmeTpsl W, JeKoaep
MOJKET MPUMEHATH TH MAapPaMETPhl K 0€33X0BOMY TMPEICTABICHUIO Y TS MONTyYECHUA
OLIECHOYHOTO CHMTHAJla PAHHETO OTPAXKEHHs, KOTOPBIM BIOCIEICTBUU 00padaTHIBAETCS

nocpeaACTBOM 3aACPIKKH U MUKIITUPYCETCA C 0€39X0BBIM MMpEACTaBIICHUEM Y.

[0087] B cnydae BOCHIpPOM3BEAECHHUA TPOMKOTOBOPUTEIAMH, JEKOAECP ACHCTBYET B
pexuve 103, B koTropom ©0Oa3oBbid  gekomep 115  nmexommpyer 0e€339X0BOE
npeacTaBneHue Y, a  Takke mapametpel Wz Bnocmeacteum  3tanm 116
MATPHIIMPOBAHUS TPUMEHSET TmapaMeTpsl Wz B OTHOIIEHHH  OE€33X0BOTO
MpeACTaBIICHUA Y JUIS TOJTyYCHHs OLICHKH, WIH TTPHOTMKECHHS, TIPEIACTABICHUS 7, IS
rpomkoroBoputenei. Ilo3gHee 3TOT CHrHaM TPEOOPA30BHIBACTCS BO BPEMEHHYIO
obomacte Omokom 118 cuHTesmpyromux ¢urptpoB HCOQMF u BOcmpousBoguTcs

rpoMkoroopurensamu 140.

[0088] Hakowem, cnemyeT OTMETHTh, YTO CHCTEMa, TOKa3aHHas Ha ¢ur. 7,
HEOOS3aTENbHO, MOMKET OSKCIUTyaTHPOBATBCS TIPH OTCYTCTBHH OMNPEACTCHHUA H
nepenaun mapamMetpoB Wz, B sTromM pexmme pa0oTel TIpencTaBieHWe 7 I
TPOMKOTOBOPHUTENECH HEMb3s CreHEPHUPOBaTh M3 O€39X0BOTO TPEACTABICHHUS Y.
OnxHako, MO MPUYHMHE TOTO, YTO OMPEACTAIOTCA M MEPEAAr0TCs mapaMmeTpsl Wg W/ HIH
Wg , U3 0€e39X0BOTO TPEACTABICHHUA MOXKHO CT€HEPHPOBATh NPEACTABICHHE IS
HAYIOTHUKOB, COJACPIKAINEEe COCTABIAIOMIME PAHHUX OTPAKEHUH WHIH TO3THEH

peBepOeparu U3 6€37X0BOT0 TPEICTABIICHUS.

MHorokaHabHOe NMPeACTaB/IeHHE /151 [POMKOTr0oBOpUTeei
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[0089] Crmemmanuctam B AAaHHOW OONACTH CHEAYET TPHHATH BO BHHUMAHHUE, YTO
MEPBOE MPEACTABICHHUE TIOTOKA BOCTIPOU3BEACHHUSA, 3aKOTUPOBAHHOE B KOJIEPE, MOYKET
MPECTABIATE COOOH MHOTOKAHAIBHOE TIPEACTABIICHUE, HATIPUMEDP, OKPYIKAIOIIEE WITH
MOTPY>KAFOIIEE TPEACTABICHHE ISl TPOMKOTOBOPHUTENEH, TAKOE KAaK NPEJCTABIICHUE B
¢dopmatax 5.1, 7.1, 7.1.4 u 1. 1. OOCYXACHHBIE BBILIE, HAIPUMED, CO CCHUIKOM Ha (ur.
4, BAPUAHTHI OCYIIECCTBIICHHUA H300PETEHHS, B KOTOPBIX BTOPOE MPEACTABICHUE MTOTOKA
BOCITPOU3BEACHUS TPEACTABISIET COO0M CcTepeo()OHUYECKOE TMPEACTaBICHHE, OyayT
JAeMCTBOBATh AHAJIOTUYHBIM 00pa30M, XOTA pa3Mep MaTpHIl OyJeT OTKOPPEKTHPOBAH.
Hampumep, B TO BpeMsa Kak i1 MpeoOpa3oBaHUs M3 OJHOTO CTEPEOPOHUUYECKOTO
MPEJCTABICHUA B JPYyroe cTepeopOHUIECKOE MPEACTABICHUE JOCTATOYHOM SBISETCA
MaTpUIla TAPAMETPOB pasMepoM 2x2, aiusd TpeoOpa3oBaHHA IATHKAHATBHOTO
OKPY’KAIOIIEro TPEACTABICHUA B CTepeOo(OHHUYECKOE TMPEACTABICHUE TPEOyeTcs
MaTpHUIa pasmMepoM 5x2, a [ mpeoOpa3oBaHUs U3 OKPY’KAIOLIETO TPEACTABICHUS B
¢dopmate 5.1 (mATH KAHAJIOB TIOJTHOM TIOJIOCHI TIPOTTYCKAHUSA M KaHAT HU3KOYaCTOTHBIX
spdexroB (low-frequency effects, LFE)) B ctepeodonudeckoe mpeacraBieHue —
MaTpuna pazmepom 6x2. Kak criieAcTBHE, KOTHYECTBO JOTIOTHHTEIBHON HWH(OPMALIHH,
HEOOXOAMMOW IS TPEACTABICHHSA  MapaMeTpoB  TpeoOpasoBaHms,  OyjAeT
YBEJIMYUBATHCS BMECTE C YHCIIOM KAHAJIOB B TIPEJCTABIICHUH JJIS TPOMKOTOBOPHUTEIIEH,
W COOTBETCTBYIOIIMM 00pa30oM TaKke OYIEeT YBEIIMYHUBATHCS BBIYHCITHTEITbHAS

CIIOKHOCTD Ipouccca ACKOAUPOBAHHA.

[0090] Bo m306ekaHue WiW ISl MEHAMH3AIAH 3TOTO BO3PACTAHHS BEIYHCITATEIBHOM
CJIO)KHOCTH TIPH TIPE0OPa30BaHUU TIEPBOTO NPEACTaBleHUs: ¢ M1 kaHaIoOB BO BTOPOE
npeacrasiaeHue ¢ M2 kananos, rae M1>M2, nHanpumep, KOrja OKpY:KaroIIee WU
MOTPY’KAIOIIEe TPEACTABICHHE JUII TPOMKOTOBOPHTENEH TPeoOpPa3OBBHIBAETCS B
OuHaypambHOE CTEpEOPOHNIECKOE TIPEACTABIICHHE, TIEPE]T OTIPEICTICHHEM TTAPaAMETPOB
peoOpazoBaHUs MOXKET ABJATHCA MIPEUMY LIIECTBEHHBIM TTOHWKAIOIIEE
MHUKLOIMPOBAHUE IIEPBOTO IMPEACTABICHUA B IPOMEKYTOYHOE IIPEACTABICHUE.
Hampumep, okpyskaromee npeacTtaBieHue B popmare 5.1 MOKET OBITh TIOABEPTHYTO
MOHIKAIOMIEMY MUKOIMPOBAHHIO B  CTEPEO(OHHYECKOE TPEACTaBICHHE IS

rpoMKoToBOpHUTENEH B popmare 2.0.
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[0091] Ha ¢wur. 8a mokazan xoaep 200, B KOTOPOM 3BYKOBOE coaepxkumoe 201
npeacTapisieTcs 0mokom 202 MpeACcTaBICHHS B OKPYKAIOIMIEE MPEACTABICHHE S s
rpomkoroBoputenedi ¢gopmara 5.1, kotopoe Komupyercs 0Oa30oBbIM Koaepom 203.
[IpencraBnenne S B ¢opmare 5.1 Tarke mnpeoOpa3oBbBaeTca wmoayiaem 204
MOHIKAIOMIETO MUKIIUPOBAHUA B TIONYYEHHOE B PE3yNbTaTe MOHIKAOIIETO
MUKITUPOBAHUS MIPOMEKYTOUHOE JBYXKaHaJIbHOE (cTepeodonuveckoe)
npexacrasinenue Z. Hampumep, neBbri kanan, Z (ZL), MoxkeT OBITh BBIPAKEH Kak
B3BEHICHHAs cymma JjeBoro kanama (SL), meBoro OokoBoro kanama (SLS),
ueHTpanbHoro kaHana (SC) w  kaHama Hu3ko4yacTOTHBIX d(pdextoB (SLFE)

OKPY>KAIOILEro MPEACTABICHHUA S B COOTBETCTBUU CO CIIEAYIOIUM YPABHEHHUEM
ZL = (SL + a*SC + b*SLS + ¢*SLFE)

rae a, b W ¢ TPEACTAaBIIOT COOOW COOTBETCTBYIOIMUE TOCTOSHHBIC, HATIPHUMED,

a=b=sqrt(0,5)=0,71, u c=0,5.

[0092] 3BykoBOe coaep)KUMOE Takke BBOAUTCS B Omok 205 OWHAypambHOTO
MPEICTABIICHUS, BBITIOJHEHHBIH C BO3MOXKHOCTBIO TIPEACTABICHHUS 0E33XOBOTO
OuHaypanpbHOrO cHrHama Y. biaok 206 BBMHCICHHA TAPaMETPOB TNPUHHUMAET
0€33XOBBI CHTHATT Y W CTepeO(OHUYECKHH CHTHAN 7, TIOJyYE€HHBIH B PE3YJIbTATE
TMOHIKAFOTIIET0 MHUKIDUPOBAHUS, W BBIYHCIAET mapaMeTpsl Wy TpeoOpa3oBaHUsSA
cTepeoOHUIECKOTO CHTHAIa B 0€33XOBBIM CHTHAN. B CpaBHEHHH C BBIICONMMCAHHON
¢ur. 4, 6mok 202 mpencTaBICHUSA TPEACTABISIET COOOW MHOTOKAHAIBHBIA BapHAHT
O1oka 45 mpencTaBICHHA, TAK KaK BBIXOIHBIEC JAHHBIE B 000UX CIIy4asX JTOCTABIIIOTCS

B 0a3oBbIi kojaep 203/48. bnoku 205 u 206 B mpuUHITUTIE WACHTHYHBI O10KaM 43 u 46.

[0093] Kpome Toro, KOAEp Takke MOKET comepkaTth 010k 207 (COOTBETCTBYOIIHN
omoky 82, mokaszaHHoMy Ha ¢ur. 6) s mpeAcTaBlieHus BXxoaHoro curHama FDN, u
torga O0mok 206 MOMKET OBITH BBIIIOJHEH C BO3MOYKHOCTBIO BBEIUHMCIIEHHSA TAKXKE H

HaOopa mapameTpoB W FDN (cootBercTByrommx 010Ky 83 Ha dwur. 6).

[0094] Ha ¢wur. 8b moxazan amekomep 210, B koTtopoMm Oa3oBeri aexomep 211

MPUHAMAET U JIEKOJAMPYET OKpYJKaromiee mpeacTasBieHue S B gopmare 5.1, a Taxke
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HaOOpHI mapameTpoB Wy u Wg. Okpyskaroniee pecTaBieHue S mpeoOpa3oBhIBAETCS
B TMOJYYCHHBIA B PE3yJIbTaTE NOHWKAKIIET0 MUKIIUPOBAHUA JIBYXKAHAJIBHBIN
(ctepeooHuyeckuii) CcurHaT 7 TOCPEACTBOM MOmyns 212  MOHWKAOMIETO
MUKITAPOBAHUS, ACHCTBYIOIMIETO TAaKUM JK€ 00pa3oM, Kak ero 3kBuBalieHT 204 B
kogepe. IlepBerit Omoxk 213 MaTpumMpoBaHHA TPUMEHSAET mapameTpel Wy K
cTtepeopOHHYECKOMY TIPEACTABICHUIO 7 Uil CO3JAaHUS PEKOHCTPYHPOBAHHOTO

0e33x0BOoro curHana Y. Bropoi#t Omok 214 MaTpuIMpoBaHHUA NPUMEHSET MapaMeTpsl

Wr k cTepeodoHHYECKOMY MPEACTABICHHUIO Z AJI CO3MAAHUS PEKOHCTPYHUPOBAHHOTO
BxogHoro cur"Hana FDN. Bxomnon curnman FDN wucnomesyercas B FDN 215 nna

CO3MaHWS CHTHANa TIO3MHEH peBepOepalnmu, KOTOphIH goOaBmsercs 216

PEKOHCTPYHPOBAHHOMY ~0€3XOBOMY CHTHATy Y UIi CO3JAHHA OHMHAYPAIBHBIX

BBIXOJHBIX JMaHHBIX. CleayeT OTMETHTh, 4YTO oOpadoTka B Omokax 213—216

aHAJIOTMYHA TAKOBOM 1T AeKoaepa 86, mokazaHHOTO Ha ¢ur. 6.

[0095] [na meHee BBICOKMX OHMTOBBIX CKOPOCTEH TIEpEelaydl JAHHBIX H3BECTHO
UCITOJTh30BAHKE MAPAMETPHUYECKHUX CIIOCOOO0B MepeIavyn npeacTaBicHus B popmare 5.1
MPH TIOMOIINM TOJTYYEHHOTO B PE3yJIbTaTe MOHIKAIOMIETO MUKITHPOBAHUS CHTHAJNIA B
dbopmare 2.1 u HaOoOpa MapaMeTpPOB CBA3H, CM., Harpumep, myomkampo ETSI TS 103
190-1 V1.2.1 (2015-06). B Tako¥i cucteme 0a30BbIN AeKOACP (PaKTHUECKH BBIOTHICT
MOBBIIIAFOIIEE MUKITUPOBAHUE TSI CO3MAHUS JCKOJUPOBAHHOTO TIPEICTABICHUSA B
dbopmare 5.1. Ecriu BapuaHT OCYIIECTBICHUS, TTOKa3aHHBIN Ha (ur. 8b, peanusyercs B
TAKOM JAEKOJEpPEe, Pe3ybTaToM OyaeT AeKojAep, Moka3aHHbd Ha ¢ur. 9a. Cnenyer
OTMETHTB, YTO 0a30BbIH nekoaep 311, mokazaHHbIN Ha ¢ur. 9a, cogepkuT Moay b 312
MOBBITIAFOIIETO MUKITUPOBAHUS /IS TIOBBIMIAIOIIETO MUKITHPOBAHUSA TIPEICTABICHUS
B popmarte 2.1 B mpeacrasnenue B popmare 5.1. [Ipencranenne B popmare 5.1 3aTem
MOJIBEPTAETCS TOHIKAIOMIEMY MHUKIIHPOBAHUIO B TIpeAcTaBlieHHe B ¢opmate 2.0 mpu

MTOMOTIH MOy 212 TTOHWKAOTIET0 MAUKITUPOBAHUS, KaK IMOKa3aHo Ha ¢wur. 8b.

[0096] Opnako B maHHOM KOHTEKCTE, €CJIM TpeacTaBicHWe B ¢opmare 2.1 yxke
BKITFOYEHO B OWTOBBIM TOTOK, TMOBBIMIAIONICE MHUKIOIUpoBaHWe B ¢opmar 5.1 He

TpeOyeTCs] ¥ MOXKET OBITh OMYINEHO VIS YIPOIIECHHs AeKoAepa. Takod ympoImeHHbBIH
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nexoxep mokazaH Ha ¢ur. 9b. 3xech 6azoBwid gekonep 411 AeKOaHPYET TOIBKO
npeactaBienne B (popmare 2.1. DT0 TpeACTaBIIEHWE TPHHUMACTCS YTPOIICHHBIM
MoayneM 412 NOHWKAOIIETO0 MUKIIUPOBAHHA, BBIIOJTHEHHBIM C BO3MOKHOCTBIO
npeoOpa3oBaHus mpeacTaBieHus B ¢popmare 2.1 B mpencrasnenue B popmare 2.0 B

COOTBCTCTBHUH C YPABHCHHUAMMU.

Lo=a*L + b*LFE
Ro=a*R + b*LFE

rae L, R u LFE 0003Ha4atoT 1eBbId U MPaBbIi KaHAJBI TIOJIHOM TTOJIOCHI TIPOTTY CKAHUS
W KaHal HU3KOYACTOTHBIX 3(PPeKTOB AEKOAMPOBAHHOTO TPEICTABICHUS B (opMmarte
2.1, mpu >ToM a W b TPEACTABIAIOT COOOM COOTBETCTBYIONIHE TOCTOSHHBIC,
OKa3bIBAIOIIHE BO3ACHCTBUE HA MOBBILAKIIECE M MOHIKAKOIIEE MHUKIIUPOBAHUE,

BBITIOJTHAEMOE MOYyJIsIMH 312 u 212, mokazaHHBIMH Ha ¢ur. 9a.

[0097] IIpouecc, ommcanHbli Ha ¢ur. 9a m 9b, mpemmonaraeT MONy4YeHHUE B
pesyipTaTe TOHIKAIOMIETO MUKOIMPOBaHHWA CuTHana B ¢opmare 2.1 w
COOTBETCTBYIOIUX TMApPaMETPOB CBA3H. AHAJOTHYHBIA IMOAXOJ MOKET OBITh
WCIIOJIb30BaH B CHCTEME, B KOTOPOM HCIONB3yeTCs, HAMPUMEP, IOJyYEHHBIH B
pesylbTaTe TOHWKAIOIMEr0 MHKIIUPOBAaHWUS CcurHanl B (Qopmare 3.1 w
COOTBETCTBYIOIIME TMapaMeTpbl CBA3W. B KayecTBE aIbTEPHATHUBBI, CHUCTEMA,
moka3aHHas Ha ¢ur. 8a m 8b, TakKe MOXET TEPEHOCHTH JOTOTHHTEIIEHYIO
BCIIOMOTATEIbHYI0  WH(POPMAIMIO, TO3BOJITIOIYI0  BBITIONHATH  TTOBBIIIAFOIIEE
MUKOIUPOBAHUE TIPEACTaBIeHUs B ¢opmare 5.1 B mpeacTaBiIeHHE HA OCHOBE

00BEKTOB, Kak 00cyxkaeHo B myOmmkammu ETSI TS 103 190-1 V1.2.1 (2015-06).
TonkoBanust

[0098] Ortcpuika B JAHHOM ONHMCAHMM K «OJHOMY BapHaHTy OCYILECTBICHUS,
«HEKOTOPBIM  BapuMaHTaM  OCYLIECTBICHHUS» HWIH «OAHOMY M3  BapHUaHTOB
OCYULIECTBJICHHU» O3HAYAET, YTO KOHKPETHBIM OTIMYUTEIbHBIN NMPU3HAK, KOHCTPYKLMA
WM XapaKTEPUCTHKA, OMHUCAHHAA B CBS3U C JAHHBIM BAapUAHTOM OCYILECTBIECHUSA,

BKIIOYEHA B TI0 MCHBIIEH MCPE OJWH BapHhaHT OCYHMCCTBICHUA HACTOAMICTO
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n3zoopetenus. [losTomy mosBieHus Gpassl «B OTHOM BAPHAHTE OCYIIECTBICHHD), «B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUA» WIH «B OJHOM U3 BAapUAHTOB
OCYIIECTBJICHHU» B PA3JIMYHBIX MECTAX JAHHOTO OMUCAHMA MOTYT, HO HEOOA3aTENBHO,
OTHOCHTBCA K OJHOMY M TOMY K€ BapHaHTy OCYINECTBIIEHUS u3o0peteHmsa. Kpome
TOTO, KOHKPETHBIE OTIMYUTENIbHBIC TMPHU3HAKH, KOHCTPYKIMH HWIIH XapaKTEPHCTUKH
MOTYT KOMOMHHPOBATHCS B OJHOM WM 0OJ€e BapHAHTaX OCYINECTBJICHHA JFOOBIM
MOJXOAAIMUM 00pa3oM, 4YTO JOJDKHO OBITh OYEBUAHO W3 JAHHOTO OIMCAHUS I

CIEIMATTUCTOB CPEeAHEN KBANMU(UKALUU B TAHHOW 00IacTH.

[0099] B pamkax maHHOrO ONUCAHUSA HCIOJIB30BAHHUE MOPAJKOBBIX YHCIUTEIBHBIX
«TIEPBBIN», KBTOPOW», KTPETHI» U T. A. UIA OTUCAHUA OOBIYHOTO 0OBEKTA YKA3BIBAET
€IUHCTBEHHO HA TO, YTO NMPOMU3BOAMTCA OTCHUIKA K PA3NUYHBIM MPUMEPAM CXOIHBIX
OOBEKTOB, M OHH HE TPEIHA3HAYCHBI JJIsi OOO3HAYEHHS TOTO, YTO OOBEKTHI,
OTIMCAHHBIE TAKMM 00pPa30M, JOJDKHBI HAXOIUTHCA B TAHHOM IMOCIIEIOBATEIHHOCTH BO

BPEMEHH, B IPOCTPAHCTBE, MO PAHTY HITH JTFOOBIM HHBIM 00Pa30M.

[00100] B mpuBeaeHHOM HIzKe GopMyIie H300PETCHUS B B TAHHOM OTIUCAHHH JTFOOOM
W3 TEPMHUHOB «COAECPIKAIIUIN», «COCTOSAIIUN U3» HUIIH KKOTOPBIA COJIEPIKHUT» ABJISAETCS
HEOTPAHUYMBAIOIIUM TEPMHUHOM, YTO O3HAYaeT BKIIOYCHUE MO MEHBIIEH Mepe
CIIEAYIOMUX 32 HUM 3JIEMEHTOB/OTIUYHTEIBHBIX IMPH3HAKOB, HO HE HCKJIFOYEHHUE
ocTanbHbBIX. [103TOMY TEPMHH «COAEpKAIMUID TPH €r0 WCTONb30BAHHH B (HopMyIie
HW300pETeHH HE CIIeAYeT HHTEPIPETHPOBATh KAK OTPAHWYMBAOIIMNA B OTHOLICHHUH
CPEICTB WITH 3JIEMEHTOB, WIIH 3TANOB, IEPEUUCIIAEMBIX TIoce Hero. Hampumep, 00bem
BBIPAKEHUA «YCTPOWMCTBO, cojepkamee A u B» He crneayer orpaHu4yuBaTh
YCTPOMCTBAMH, COACPIKAIMUMH TONBKO »dieMeHTel A wm B. Ecmm mobodt w3
HCTIOIb3YEMBIX B JAaHHOM OIHMCAHWUM TEPMHHOB «BKIOYAKOINUI» WA «KOTOPBIM
BKITIOYAET» TAKKE MPEICTABIAECT COO0M HEOTPAHHYUBAIOIINHA TEPMHH, KOTOPBIH TaKKe
O3HAYaeT BKIIOYEHHWE MO MEHBIIEH MEpPE 3JIEMEHTOB/OTIMYHUTEIFHBIX TPH3HAKOB,
CIIEAYIOIUX 32 3THM TEPMHHOM, HO HE HMCKIFOYEHHE OCTAIBHBIX. Takum 00pas3om,

((BKJ'[[O"IaIOIl[I/II‘/'I» ABIACTCA CHHOHHUMOM H O3HA4acT «COI[Cp)I(EIIl[HfI».
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[00101] B pamkax JaHHOrO ONUCAHUSA TEPMHUH IPUMEPHBIND» HCHOIB3YETCS B
CMBICIIE TPEACTABIICHHA MPHMEPOB, B OTIMYHME OT YKas3aHus CBOMCTBA. 1. €.
IPUMEPHBIM  BapUaHT OCYILIECTBICHHWs» — O3TO BAapUAHT OCYILECTBIECHUS,
MPEIYCMOTPEHHBIA B KAYE€CTBE MPUMEPA, HO HE 00A3aTENBHO SBIAIOIIUNCS OTHUM U3

BapHUaHTOB OCYMICCTBIICHUA IIPUMCPHOTO CBOMCTBA.

[00102] Cnemyer moHumaTh, 4YTO B IPUBEJACHHOM BBILIE OMHCAHMHM MPHUMEPHBIX
BAPHUAHTOB OCYIIECTBIICHHA H300PETCHUS PA3IIMYHbIE OTIHYUTEIIBHBIE TPU3HAKA
W300peTeHHUsT MHOT/IA TPYMITUPYIOTCA B OJIMH BAPHAHT OCYHIECTBIICHHUS H300pPETCHU,
¢urypy wim WX ONHCaHWe UI1 BBHIOOPAa ONTUMAIBHOTO IYTH OIHCAHWA W JUIA
obecrieyeHUs] TTOHUMAHUSA OJHOTO WM OOJiee Pa3IMYHBIX aCMEKTOB H300pPETECHUS.
Tako#t crmoco® packpeITHA, OJHAKO, HE CIIEAYET WHTEPIPETHPOBATH KAK OTPAKEHHUE
HAMEPEHUE TOTO, YTO 3asABJICHHOE HM300peTeHHE TpeOyeT OOJBIIET0 KOJIMYECTBA
OTIMYHUTENNBHBIX TPU3HAKOB, YeM KOJIMYECTBO MPHU3HAKOB, KOTOPHIE B NPsAMOH (opme
MEPEYUCIIEHBI B KAXKIOM TyHKTe (opMmynbl H300peTeHHsa. Bmecto 3Toro, kak
OTpaKaeT HIKecHeayomas ¢GopMmyiia H300pPETEHUs, OCOOEHHOCTH HW300PETECHUS
3aKIIFOYAIOTCS MEHEE 4YeM BO BCEX OTIMYHMTEIBHBIX MPHU3HAKAX BBINICOMTHCAHHOTO
OJTHOTO BapHaHTAa OCYINECTBICHHUS H300peTcHUs. [lostomy dopmyna u3zoOpeTeHUs,
crenyronias 3a pasuenom "TlogpoOHOe omucanue", TakUM 00pa3oM O0€30rOBOPOYHO
BKITIOUEHA B 3TOT paszaen "[logpoOHoe omumcanme", MpHYeM KaKIBIH MYHKT (HOPMYITBI
CaMOCTOSITEJIBHO MPEACTABIICT COOOM OTACIBHBIN BApPUAHT OCYINECTBICHHS TAHHOTO

HW300pETCHHU.

[00103] Kpome TOro, HECMOTpPS Ha TO, YTO HEKOTOPHIE BAPHUAHTHI OCYIICCTBICHUS
W300pETeHHsA, OMHCAHHBIE B JAHHOM OITMCAHWH, BKIIOYAIOT OJHH, a HE JPyrHe
OTJIMYUTEIbHBIC TPH3HAKH, BKIIOYEHHBIC B JPyTHE BAPHAHTHI OCYIICCTBIICHUS
M300peTeHHsA, KOMOWHAIIMHA OTJIUYHUTEIBHBIX TPU3HAKOB W3 PA3JIMYHBIX BaPHAHTOB
OCYIIECTBIICHHA H300PETEHUS TOAPA3yMEBAIOTC KaK HAXOJAIIHECS B Tpeaesax
oObeMa HW300peTeHHs © OOpas3ylomIHe JPYTrde BapHaHTHl  OCYIIECTBICHUSA
W300pETeHNA, KAaK JOJDKHO OBITh TOHATHO CIENHATMCTAM B JAHHOW OOJACTH.
Hampumep, B HIbkecneayromen Gpopmyse H300peTeHus OO 3asBICHHBIC BAPHAHTHI

OCYTICCTBIICHHA H300PETEHHUS MOTYT OBITh UCTIOJTE30BAHBI B JTFOO0H KOMOWHAITHH.
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[00104] Kpome TOT0, HEKOTOpPBIE BAPHAHTHI OCYIHECTBIICHUS H300PETEHUS OTHCAHBI B
JAaHHOM OTIMCAHUH KaK CIOCO0 MM KOMOMHALMA 3JIEMEHTOB CII0C00a, KOTOPhIE MOTYT
OBITh PEaTM30BaHBl TPOLECCOPOM BBIYUCIHTEIBHOH CHCTEMBI, WM JAPYyTUMHU
CPEICTBAMH OCYIIECTBIIEHUS TakoW (yHKOUWA. TakuMm oOpa3oMm, TPOLECCOop C
HEOOXOAMMBIMH KOMAaH/IaMH [T OCYINECTBICHUA YKa3aHHOTO CIIOC00a WIIH SJIEMEHTA
crioco0a 00pasyeT CpencTBa A OCYHIECTBICHHS CIOCO0a WIIM 3J€MEHTa crocooa.
Kpome TOro, ommcaHHblii B JaHHOM OIUCAHMM 3JIEMEHT BapHUAHTA OCYIIECTBICHHA
YCTPOMCTBA TIPEIACTABISET COOOM TIPUMEP CPEACTB OCYINECTBICHHUS (DYHKIHH,

BBITIOJTHAEMOU 3JIEMEHTOM JIJISl OCYIIECTBICHHUS H300PETCHHS.

[00105] B mpuBeneHHOM B JAaHHOM JOKYMEHTE ONUCAHUM H3JIOKEHO MHOXKECTBO
KOHKPETHbIX naeraned. OgHAKO CleayeT MOHHUMATh, YTO BAPHAHTBI OCYINECTBICHUA
M300pEeTEHHU MOTYT HCIIONIb30BATHCSA HA MPAKTHUKE 0€3 3THX KOHKPETHBIX JeTanei. B
APYTHUX CIIyYasX XOPOIIO HU3BECTHBIE CITIOCOOBI, KOHCTPYKIUH U TEXHOIOTHH TTOAPOOHO
HE TOKAa3aHbBl JUIi TOTO, YTOOBI HE JellaTh MEHEE SCHBIM TIOHHMMAaHHE IaHHOTO

OITMCaHUA.

[00106] AmnamormyHO, cieayeTr OOpaTHTh BHUMAHHE, YTO TEPMHH (CBS3aHHBIN» TPH
€r0 WCIIOJIb30BaHUU B (opMyJie H300PETEHHS HE CIIEAYET HHTEPIPETHPOBATH KaK
OTPAaHUYMBAIOIMIMICA TOJIBKO TPAMBIMH COEAMHEHUSAMH. MOIyT HCHONb30BATHCS
TEPMHUHBI «CBA3AHHBIIN» M «COECIUHEHHBII» HapALy C MX NpOu3BOAHBIMH. Cremyer
MOHUMATh, YTO 3TU TEPMUHBI HE MPEATIONATAIOTCS KaK CHHOHUMBI ApyT Apyra. Takum
o0pa3oM, 00bEM BBIPAKECHHA «YCTPOWCTBO A, CBSI3aHHOE C YCTpoWcTBOM B» He
CJIElyET OTPAHUYMBATh YCTPOUCTBAMH UJTU CUCTEMAMHU, B KOTOPBIX BBIBOJ YCTPOMCTBA
A HEMOCPEJACTBEHHO COEIHMHEH C BBOJAOM YycTpoiictBa B. D10 o03HauyaeT, 4TO
CYILLECTBYET MyTh MEKIY BBIBOJIOM YCTpPOMCTBa A M BBOJAOM ycTpoiicTBa B, KOoTOpBIi
MOKET TPEACTABIATh COOOH MyTh, COMEPIKAIMUN JAPYTHE YCTPOUCTBA HIIA CPEICTBA.
«CBS3aHHBIIN» MOMKET 03HAYATh TO, YTO JABA WK OOJIbIIEE KOJHYECTBO SJIEMEHTOB
HaXOJATCA WU B MPAMOM (PU3UUECKOM, WIIH 3JIEKTPUUYECKOM KOHTAKTE, WM TO, YTO
ABa WK OONBIIEE KOJUYECTBO JIEMEHTOB HE HAXOIATCS B MPAMOM KOHTAKTE APYT C
APYyrOM, OJHAKO TMO-TNIPEKHEMY KOOMEPUPYIOTCA WM B3aUMOAECHCTBYIOT JpYyr C

JIPyTOM.
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Takum 00Opa3oM, B TO BpemMs KaK 3[€Ch OMHCAHO TO, YTO PACCMATPHBAETCA KAk
MPEIIOYTHTENFHBIE BAPHAHTHI OCYHICCTBICHHA HW300PETEHHSA, CIEIHAUCTAM B
JaHHOM OOJIACTH JOJDKHO OBITh MOHATHO, YTO B HUX MOTYT BHOCHUTBCS IPYTHE U
JOTIOJTHUTENIbHBIE MoOIU(pUKanMKu Oe3 OTCTYIUIEHHS OT HAeH H300pEeTeHus, H
MO/IPa3yMEBAETCs, YTO BCE YKA3aHHBIE M3MEHEHUSA W MOJAM(PHKAIMU 3aIBIAIOTCA KaK
BKIIIOUEHHBIE B 00beM wu300peTeHusa. Hampumep, moOble TPUBEICHHBIE BBILIE
(OpMyIIBI ABIAIOTCA TOJIBKO MPUMEPAMH MPOLEAYP, KOTOPhIE MOTYT HUCTIONb30BATHCA.
QyHKIMOHATBHBIE BO3MOJKHOCTH MOTYT JOOAaBIATHCA K CTPYKTYPHBIM CXEMaM HIIH
UCKJIIOYAThCS M3 CTPYKTYPHBIX CXEM, a OINEPAalMd MOTYT OBITb TMOJBEPKEHBI
B3aUMHOMY OOMEHY MEKIY (PYHKIMOHAIBHBIMU OJOKaMHU. DTambl MOTYT J00ABIATHCA
K CIoco0aM WM HWCKIIOYAThCA M3 CHOCOOOB, OMHCAHHBIX B Mpelenax oObeMa

HACTOAIIETO N300PETEHHA.
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[IepBoHauanpHO MOTaHHAS
dhopmyna u300peTeHUS

®opmyJia u300peTeHust

1. Cioco®6 KOIMPOBAHUS BXOIHOTO ayAHUOTIOTOKA, COJEPKAIEro OAHY WU Oojee
3BYKOBBIX COCTABJISIFOIINX, OTIMYAOIINICS TEM, YTO KaKJasd 3ByKOBasi COCTABIISAIOMIAs

CBsA3aHa ¢ MPOCTPAHCTBCHHBIM MCCTOMOJIOKCHUCM, TPHYICM CIOCOO BKJIIOYAET DTAIIBI:

MOJIYYSHHSI TIEPBOTO MPEACTABICHHUS MTOTOKA BOCIIPOU3BEACHHS YKA3aHHOTO BXOIHOTO
ayAMOTIOTOKA, MPHYEM YKAa3aHHOE MEPBOE MPEICTABIIEHHE MOTOKA BOCIPOU3BEICHUS
MpeACTaBIIAeT Cco00M HaOop w3 M1 CcurHamoB, TPEIHA3HAYEHHBIX IS

BOCIIPOU3BCACHUA nepBoﬁ CHUCTEMOM BOCIIPOU3BCACHHUS 3BYKaA,

MOJIyYCHHST BTOPOTO TPEACTABJICHHUS MMOTOKA BOCIIPOU3BEICHHUS YKA3aHHOTO BXOIHOTO
ayAMOTIOTOKA, TIPH 3TOM YKa3aHHOE BTOPOE MPEICTABICHUE MOTOKA BOCTIPOU3BEICHHS
mpeacTaBisieT  co0od  Habop W3 M2  CHTrHAnNOB, TPETHA3HAYECHHBIX IS

BOCIIPOU3BEACHUA BTOPOM CUCTEMOM BOCITPOU3BEICHHSA 3BYKA,

omnpeesieH|s HabOpa mapaMeTPOB MPeoOpPa30BaHUsI, MPUTOIHBIX T MPe0OPa30BaHUS
MTPOMEKY TOYHOTO MPEACTABICHHS TIOTOKA BOCIIPOU3BEACHHUS B MPHOIMKEHHE BTOPOTO
MPEACTABICHUA TIOTOKA BOCIPOHM3BEACHHS, TPUYEM POMEKYTOYHOE MPEACTABICHHE
MOTOKA BOCHPOM3BEACHHS TMPEICTABISAET COOOH OAHO W3 TMEPBOTO MPEACTABICHUS
MOTOKA BOCTPOM3BEACHHA, pPe3ybTaTa IOHIKAIOIIET0 MHUKITHPOBAHHS IEPBOTO
MPEACTABICHUA  TOTOKA  BOCHPOHW3BEJACHHS W  pe3yjibTaTa  IMOBBIMAOIIETO

MUKITAPOBAHUA TICPBOTO MPEACTABICHUA IOTOKA BOCTIPOU3BCACHHUA,

MPUYEM TapaMeTPhI IPEOOPA30BAHHS OTIPEAEIIAIOTCS yTEM MHHUMH3AIUN BETAYHHBI
PA3HHIIBI MEKTy TIPHOIMKEHHEM BTOPOTO TPEACTABIICHHS MIOTOKA BOCTIPOU3BEICHUS U

BTOPBIM MPCACTABIICHUCM MOTOKA BOCITPOU3BCACHUA, U

KOAUPOBAHHA TICPBOTO TPCACTABICHUA TIOTOKA BOCHPOU3BCACHUA W YKAa3aHHOIO

HaOOpa MmapaMeTpoB MPeoOPa30BaHUs IS TIEPEIaYH B IEKOIEP.
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2. Crmoco6 mo m. 1, OTIMYAOMIMICS TEM, YTO OJHO W TOJNBKO OJHO W3 TEPBOTO
MPEACTABIEHUA TIOTOKA BOCIPOU3BEACHUS M BTOPOTO TIPEACTABICHUSA TMOTOKA

BOCTIPOM3BEICHUA NPEACTABIIET COOOM MPEACTABIIEHHE T TPOMKOTOBOPHUTETIEH.

3. Crioco6 mo 1. 1 uiy 1. 2, OTTUYAFOTIHICS T€M, YTO OJHO U TOJIBKO OJTHO U3 TIEPBOTO
MPEICTABIIEHUS TIOTOKA BOCTIPOM3BENEHUS UM BTOPOTO TPEJACTABICHUA TMOTOKA
BOCTIDOM3BE/ICHUA TIPEJICTABIAECT COOOM 53XOBOE WM 0€33X0BO€ OHHAypabHOE

npcacTaBICHUC.

4. Cnoco6 no moOoMy u3 mi. 1—3, OTIMYAOIIUICS TEM, YTO YKA3aHHBIE TTApaMETPHI
npeoOpa3oBaHusA SABISAIOTCA TEPEMEHHBIMH BO BPEMEHH W/HWIM 3aBUCSIIAMH OT

HaCTOTHI.

5. Cnoco6 mo mobomMy w3 T 1—5, OTIMYAIOIMKCA TEM, YTO TapameTphl
npeoOpa3oBaHus 00pa3yOT MATPHIly YCHJIEHHUS pasMepoM MI1xM2, koTopas MOKET
ObITh TPUMEHEHA HEMOCPEACTBEHHO K TMEPBOMY TPEACTABICHHIO  IOTOKA
BOCTIDOM3BECHUSA C  OOpa30OBaHWEM  YKA3aHHOTO  TPUOIMKEHHS  BTOPOTO

npeacTaBJICHUA IMTOTOKA BOCIIPOU3BCACHUA.

6. Cmoco0 mo moOOMYy W3 TPEIbIAYNIMX MYHKTOB, OTIHYAIOUIMHCS TEM, 4YTO

M1=M2=2.

7. Cnoco6 mo modomy w3 min. 1—4, oTaMyYarommics teM, uro M1>2 u M2=2, u nipu
3TOM  CMOCOO  JOMOJIHUTEIIBHO  BKIIFOYACT  OOpa30BaHHE  MPOMEKYTOYHOTO
MPEICTABIICHUS TMOTOKA BOCIPOM3BEACHHUS IMyTEM IMOHIKAFOIIET0 MHKITHPOBAHUS

nepBOTO MPECACTABIICHHUA MTOTOKA BOCIIPOU3BCACHUA B IBYXKAHAJIIbHOC MPEACTABICHHUC.

8. Crioco6 1o 1. 5 wir 1. 7 OTIUYAOLIHICA TEM, YTO TIEPBOE MPEACTABIIEHHE TTOTOKA
BOCIIPOM3BEICHUS  MPEJACTABIAET COOOM  OKpYy’Karollee WM  IOTpY’Karollee

MPeICTaBIIEHUE, TAKOE Kak mpeacTaBiacHue B popmare 5.1, 7.1 wmm 7.1.4.

9. Cnoco® neKkOAUpPOBAHUS TPEICTABICHUN TIOTOKA BOCTPOW3BEICHUS W3 IOTOKA

JAHHbBIX, IIPUYICM CIOCO0 BKIIFOYAET JTAIIBI:
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npHUeMa W JEKOJUPOBAHUS TIEPBOTO MPEIACTABICHUS MOTOKA BOCIPOWU3BEIACHHS, TPH
3TOM YKa3aHHOE NEepBOE IPEICTABICHHE IOTOKA BOCHPOM3BEACHUS NPEACTABISET
coboi Habop w3 M1 cHrHamoB, TpeIHA3HAYCHHBIX I BOCTIPOM3BEACHUA TMEPBOU

CHCTEMOM BOCIIPOU3BCACHHS 3BYKA,

npueMa W JACKOJUPOBaHUS HaOOpa MapaMeTpoB MpeoOpa3oBaHMS, MPUTOJHBIX I
npeoOpa3zoBaHusA TMPOMEKYTOUYHOTO TPEACTABICHHUA TIOTOKA BOCIIPOM3BEACHUA B
MPUOMIDKEHHE BTOPOTO TMPEACTABICHHUA TOTOKA BOCIPOU3BENEHUS, TIPU ITOM
VKa3aHHOE BTOPOE TMPEACTABICHHE IMOTOKA BOCHPOM3BEACHHS IPEICTABIAECT COOOM
HaOop u3 M2 curHamoB, MpeIHAa3HAYEHHBIX I BOCIIPOU3BEACHHUA BTOPOH CHCTEMOM
BOCIIPOM3BEACHHUA 3ByKa, IMPHYEM MPOMEKYTOYHOE TMPEACTABICHHUE TIOTOKA
BOCIIPOU3BEACHUSA TPEACTABIIET COOOW OJHO W3 TEPBOTO TPEACTABICHHSA IOTOKA
BOCIIPOM3BEACHHA,  pe3yJibTaTa  MOHIKAIOLMIET0O  MHUKIIMPOBAHUA  INEPBOTO
MPEJCTABICHUA  TOTOKA  BOCHPOM3BEIACHHS W pe3yibTaTa  IMOBBIIAIOLIETO

MHKIIHPOBAHUSA NIEPBOTO MPEACTABICHUA TOTOKA BOCIIPOU3BEACHUS;

MPUYEM TAPAMETPHI MPEOOPAa30BaHUS OOECIICYMBAIOT TO, YTO BEITUYHMHA PA3HHULIBI
MEXKIy TPHOIMKEHHEM BTOPOTO MPEACTABICHHS MOTOKA BOCIIPOHU3BEACHHUS H BTOPHIM

npeaACTaBICHHUCM ITOTOKA BOCIIPOU3BCACHHA ABIACTCA MHHHM&HLHOﬁ; H

NPUMEHEHUs] ~ YKAa3aHHBIX  TAapaMeTpoB  TpeoOpa3oBaHWs K  YKA3aHHOMY
MPOMEXYTOYHOMY TPEJICTAaBICHUIO TIOTOKA BOCHPOM3BEACHHUA Ui  TMOTYYEHUS

YKa3aHHOT'O HpI/I6J'II/DI(CHI/I$I BTOPOro nmpEacTaBICHUA IMOTOKA BOCIIPOU3BCACHHS.

10. Crroco6 mo 1. 9, OTIHYAIONIUHCS TEM, YTO OJHO W TOJBKO OJHO W3 YKa3aHHBIX
MEPBOTO M BTOPOTO TPEJCTABICHHUH MOTOKA BOCTIPOW3BEICHHUS TMPEACTABIIET COOOM

9X0BOE WIIH 0€39X0BOE OMHAYPATBbHOE TTPEICTABIICHHUE.

11. Crioco6 mo m. 9 wimm 1. 10, OTIMYArOIIHMICA TEM, YTO OJHO H TOJIBKO OJHO M3
YKa3aHHbIX TIEPBOTO M BTOPOr0 TMPEACTABICHHUW TMOTOKA BOCHPOU3BEICHUS

MPEICTABIAET COOOU MPEACTABIIEHHE I TPOMKOTOBOPHUTETIEH.
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12. Cmoco6 mo moOomy w3 mm. 9—11, OTIMYAOmUNCS TEM, 4YTO YKa3aHHBIC
mapaMeTpbl MPeOOpa3OBaHUS  SBIAIOTCS TIEPEMEHHBIMH BO BPEMEHH  W/WJIH

3aBHUCAIIIMMH OT YaCTOTHI.

13. Cmoco6 mo mobomy w3 mm. 9—12, oToMuaronIMiics TeM, YTO IapaMeTpsl
MpeoOpa3oBaHust O00pa3ylOT MAaTPHUIly YCHIEHHS pasmepom MIxM2, kotopas
NPUMEHAECTCS.  HENMOCPEACTBEHHO K NEPBOMY  IPEACTABICHHIO  IOTOKA

BOCTIPOHM3BEICHUS.
14. Crroco0 mo m. 13, oTnuyarommicsa Tem, uro M1=M2=2.

15. Cnoco0 no mobomy u3 . 9—12, oTnmuyaroniuiicss Tem, yto M1>2 u M2=2, u nipu
3TOM  CMOCOO  JOMOJIHUTENIBHO  BKIIIOYACT  OOpa30BaHUE  MPOMEKYTOUYHOTO
MPEICTABIICHUS TOTOKA BOCIIPOM3BEACHUS IyTEM MOHIKAOIIETO MHUKITHPOBAHUS

OEPBOTO MPEACTABIICHUA IMOTOKA BOCIIPOU3BEACHHUA B IBYXKAHAJIbHOC IPEACTABIICHHUC.

16. Cmoco6 mo m. 13 wnmm m. 15 OTIMYAOIIUEICS TEM, YTO TEPBOE TPEICTABICHHE
MOTOKA BOCIIPOM3BEACHUS TPEACTABIAECT COOOM OKPY)KAKOIIEEe WIH TOTPYIKAIOIIEe

MPEICTABIICHHE, TAKOE Kak npeAcTasineHue B popmare 5.1, 7.1 wmu 7.1 4.

17. Cmoco6 mo 1. 15, OTIMYAIOIUECS TEM, YTO TEPBOE MPEICTABIICHHE IMOTOKA
BOCTIPOHM3BEACHHS TPEACTABISIET COOOM TmpeacTaBineHue B popmare 2.1, U mpu 3TOM
VKa3aHHBIM JTam TOHWKAIOIIET0 MHKIIHPOBAHUSA BKJIIOYAET MPEOOpa3OBaHHUE
npeacrasieHus B popmate 2.1 B ctepeodoHUdecKoe npeacTasicHue B popmare 2.0 B
COOTBETCTBHH C YPABHEHHUAMM:

Lo=a*L + b*LFE

Ro=a*R + b*LFE
rae L, R u LFE 0603Ha4aroT JIeBbIH W MPaBbIH KaHAITBI TTOJTHOM TTOJIOCHI TIPOTTY CKAHUS
W KaHaJ HU3KOYACTOTHBIX 3((EKTOB AEKOIUPOBAHHOTO TIPEACTaBICHHA B (opmaTe

2.1, mpu 3TOM a ¥ b MPeACTAaBIAIOT COOOM COOTBETCTBYIOLIME TIOCTOSHHBIE.

18. Crtoco6 1o m. 9, OTIUYAOIIUICS TEM, YTO TPUOIMKEHHE BTOPOTO TPEICTABICHUSA
MOTOKA  BOCMPOWM3BEACHHUS  TPEACTABIIET COOOH  0e39X0Boe  OWHAypanmbHOE

nopcacTaBICHUC, U ITPH TOM CII0CO0 JOIIOJTHHUTCIIbHO BKIIIOYACT:
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MPHEM U JCKOJUPOBAHHE OJHOTO WM 0OOJIEe JOTOHHUTENBHBIX HAOOPOB MapaMeTpoOB
MpeoOpa3oBaHus, MPUTOAHBIX I TTPEOOPA30OBAHUS MMPOMEKYTOYHOTO TIPEICTABIICHUS
MOTOKAa BOCTIPOM3BEJACHUSA B OJWH WM OoOJiee BXOJHBIX CHTHAJIOB TIPOIEcca

MMUTHPOBAHUS aKyCTHYECKOU CPEBI;

MPUMEHEHHE OAHOTO WM OoJiee  JIOTOJIHUTEIBHBIX HAOOpPOB  TapaMeTpoOB
MpeoOpa3oBaHMs K MPOMEKYTOYHOMY TPEIACTABICHUIO MOTOKA BOCTIPOU3BEACHHS TS
TCHEPUPOBAHHUS OJHOTO WM 00Jie€ BXOJHBIX CHTHAJIOB TPOIECCAa WMHTHPOBAHHS

AKyCTHYECKOH CPE/BI;

OPUMCHCHUC OJHOIO0 HIIH ootee BXOOHBIX CHI'HAJIOB TIPpOLECCA HMHUTHPOBAHUA
aKYCTHqCCKOﬁ Cpeabl K OAHOMY HIIH Ooiee nmpouecccaM HMUTHPOBAHUA aKyCTH‘IGCKOﬁ
Cpe€abl A MOJYYCHUA OAHOI'O0 HIIH 0oJiee CHUTHAJIOB HMHTHpOBaHHOfI aKyCTH‘{eCKOfI

cpeasl; U

KOMOWHHPOBAHUE OJHOTO WK 0OJiee CHTHAJIOB HMHUTHPOBAHHOM aKyCTHUECKOW CPeIbl

C MPHONMKEHUEM BTOPOTO TPEACTABICHHUS TOTOKA BOCTIPOM3BEICHHS.

19. Cnocod mo m. 18, orauyaronuiics TeM, YTO OJHH HJIM OOJIE€ CHIHAJIOB
WMHATHPOBAHHOM aKyCTHYECKOH CpeIbl COMAEP)KAT OJAWH HIIH O0Jiee W3 CHUTHAJIOB

PaHHUX OTPAKEHHUH U CUTHAJIOB TO3HEH peBepOCpaIiu.

20. Crmoco6 mo 1. 18 wmm m. 19, oTnHYarOmMiACA TEM, YTO MPOLECCH UMHUTHPOBAHUS
AKyCTHYECKOW CpeApl BKIIOYAIOT OJWH WM 0OOjiee W3 TpoIecca HUMHTHPOBAHUS

PaHHUX OTPAKEHUH M TIPOLIECCAa UMUTHPOBAHUSA TTO3THEH peBepOCpaIHHL.

21. Cmoco6 mo m. 20, OTIMYAOIMUKCS TEM, YTO TPOIECC WMHTHPOBAHUSA PAHHUX
OTPOKEHUH BKIIOYaeT 0OpPaOOTKY OJHOTO WM OoJiee BXOTHBIX CHTHAIIOB MPOIECca

HUMHUTHPOBAHHUA aKyCTquCKOfI CpCabl MOCPCACTBOM 3JICMCHTA 3aICPKKHU.

22. Cnoco0 mo m. 20 wmm 1. 21, OTIMYAOMIMNACA TEM, YTO TPOIECC UMHUTHPOBAHUS
MO3THEN peBepOepaIriy BKIIFOYaeT 00paObOTKY OJHOTO WIIH 0O0Jiee BXOTHBIX CHTHAIIOB
MPOLEcca HMMHUTHPOBAHHUA AaKyCTHYECKOH CpEABl TIOCPEACTBOM CETH 3aJEPIKKH

0OpaTHOM CBSA3H.
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23. Croco0 1o 11. 9, OTIIHYAOIIUKMCS TEM, YTO OH JOMOJHHTEILHO BKIIOYACT:

MpUEM € JEKOAUPOBAHHWE OJHOTO WM Oojiee HAOOPOB MApPaMETPOB OICHKH
JWAJIOTOBBIX ~ CHUTHAJIOB, TMPHUTOJHBIX JUIS T[PEeoOpa3oBaHHS MPOMEKYTOYHOTO
MPEICTABIICHUS TIOTOKA BOCTIPOM3BEICHHUS B OJTHH HITH 00JICE OLEHOYHBIX THATIOTOBBIX

CUTHAJIOB;

NPUMEHEHHE OJHOTO WM Oonee HAOOPOB TMapaMeTpoOB OLEHKH JHanora K
MPOMEKYTOUYHOMY TPEACTABICHUIO TMOTOKA BOCIPOM3BEICHHA [JI T€HEPUPOBAHUS

OJHOI'0 HJIN ooiee OLCHOYHBIX JHAJIOTOBBIX CUI'HAJIOB,

BbIYUTAHHC OJHOI'0O 0] 051 oolee OLICHOYHBIX JAHAJIOTOBBIX CHUI'HAJIOB nu3
MPOMCEKYTOYHOI'O MPEACTABJICHUA IMOTOKA BOCIIPOU3BCACHHUA IJIA IMOJIYUCHHUA OOHOIO

WK 00JIee CUTHAJIOB C IIOJAaBJICHHBIM THAJIOI'OM;

MPUMEHEHUE OJHOTO WIIH 00JIee CHTHAJIOB C TTOJABIICHHBIM JHAJIOTOM K OJHOMY HWITH
0osee mporeccaM UMHUTHPOBAHHSA aKyCTHYECKOW CPEIbl IS TOJyYEHHUS] OJHOTO WA

00Jiee CUTHAJIOB HMHUTHPOBAHHOM aKyCTHYCCKOM CPEIbI; U

KOMOMHHUPOBAHUE OJTHOTO WK 00JIee CHTHAJIOB IMHTHPOBAHHOM aKyCTHYECKOHU CPEIBI

C HpI/I6J'II/DKCHI/ICM BTOPOro nmpcacTaBICHUA ITOTOKA BOCIIPOHU3BCIACHHS.

24, Cmoco6 mo mrodomy u3 min. 18—23, OTIUYArOMIHMICS TE€M, YTO OJHH WIH 0oliee
MPOIECCOB MIMHUTHPOBAHHS aKyCTHYCCKOM CPEIbl MOCTPOCHBI B COOTBETCTBHH C OJHHM
WM OoJiee apaMeTpaMu, MPHYEM JaHHBIC MAPaMETPhI 3aBUCAT OT OJHOTO HJIH 0OJjice

H3 TTOJIb30BATCIIbCKUX HACTPOCK U PIH(l)OpMaI_[I/II/I, BKJIFOUCHHOM B TIOTOK JaHHBIX.

25. Cnoco0® neKOTUpOBaHHS TPEACTABICHHA IMOTOKA BOCIIPOW3BEICHUS W3 TOTOKA

JAHHBIX, IIPUICM CI0CO0 BKIIFOYAET JTAIIBI:

NpUEMa U JACKOJUPOBAHUA MEPBOrO NMPEACTABICHUA MOTOKA BOCIPOM3BEICHMS, NPHU
3TOM YKa3aHHOE IIEPBOE MPEACTABICHHE IOTOKA BOCIPOM3BEACHUS IIPEICTABIAET

co00¥ 0e39X0BOE OMHAYPATTFHOE TIPEICTABIICHHUE;
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MpUeMa U JICKOIUPOBAHHS OJHOTO WITH 0Ojice HAOOPOB MapaMeTPOB MPEOOpa3OBaHUS,
MPUTOIHBIX JJIA IPe0Opa30BaHus OE39X0BOTO OWHAYPATFHOTO TPEACTABIICHUS B OJUH

nH 0oJiee BXOIHBIX CUTHAJIOB TPOIIECCA UMUTHPOBAHUSA aKyCTHYECKOH CPEIBL;

MPUMEHEHUS OJHOTO WM Oojiee HAOOPOB MapaMeTPOB MPEOOPA30BAHUA K TIEPBOMY
NPEJCTABICHUIO TTOTOKA BOCIIPOW3BEACHUS I T€HEPUPOBAHUS OJHOTO WM OoJee

BXOJHBIX CUTHAJIOB MPOLECCa UMHUTHUPOBAHUA aKYCTH‘ICCKOﬁ CpEabI;

MPUMEHEHUS] OAHOTO WM 0OOJie€ BXOAHBIX CHUTHAJIOB TMPOIECCA HMHTHPOBAHUS
aKyCTHYECKOM Cpelbl K OMHOMY WM 00Jiee MPOoLeccaM UMHUTUPOBAHHS aKyCTHYECKOU
Cpenbl A TIOJyYe€HUs OJHOTO WM OOJIe€ CHTHAJIOB UMUTHPOBAHHOM aKyCTHYECKOHU

Cpeasl; U

KOMOWHHPOBAHUSA OJHOTO WU 00JIe€ CHTHAJIOB HMHUTHPOBAHHOM aKyCTHUECKOH CPEIbl

C IICPBBIM MPEACTABIICHUEM ITOTOKA BOCIIPONU3BEACHHA.

26. Koaep ams KOOZUPOBAHUS BXOTHOTO ayTHOTIOTOKA, COACPIKAIIETO OJHY HIH OOJIee
3BYKOBBIX COCTaBIIIIOIIUX, MPHYEM KaKJas 3BYKOBas COCTaBIAIOIIAs CBsi3aHA C

OpOCTPAHCTBCHHBIM MCCTOITOJIOKCHUCM, ITPHYICM KOACP COACPKUT:.

MEPBBIM OJTIOK TPEACTABIICHHS U1 TPEACTABIICHUS TEPBOTO TMPEACTABIICHHUSA TMOTOKA
BOCITPOU3BEACHHS YKA3aHHOTO BXOJHOTO ay/JAHOIOTOKA, MPU 3TOM YKAa3aHHOE MEpPBOE
MPEACTABIICHHE TIOTOKA BOCIPOM3BEACHUS TIPEACTABISET COO00M Habop w3 Ml
CUTHAJIOB, TIPEAHA3HAYEHHBIX  JJid  BOCIPOM3BEICHHA  TIEPBOM  CHCTEMOM

BOCIIPOU3BCACHHA 3BYKA,

BTOPOH OJIOK TIPEACTABICHHUA JJI TPEACTABICHHA BTOPOTO TPEACTABIICHUS ITOTOKA
BOCIPOM3BEICHHS YKa3aHHOTO BXOJHOTO ayJAHOIOTOKA, MPU 3TOM YKA3aHHOE BTOPOE
MPEJICTABIIEHAE TIOTOKA BOCIPOM3BEACHHS TPEACTABISIET COO0OM HaOop w3z M2
CUTHANOB, TPEJAHA3HAYEHHBIX  JJIA  BOCIPOMW3BEACHHS  BTOPOM  CHUCTEMOM

BOCIIPOU3BCACHUA 3BYKaA,

OIIOK Ompe/eNcHUS TMapaMeTpoB mNpeoOpa3oBaHUSA I ONPEIECHHS Hadoopa

mapamMeTpoB NPeoOpPa30OBaHUsA, TPHUTOTHBIX I MPEOoOPa30BAHUS TPOMEKYTOYHOTO
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MPEICTABIICHUS TIOTOKA BOCIIPOM3BEICHHUS B NMPUOIMKEHHE BTOPOTO TIPEICTABICHUSA
MOTOKA BOCHPOM3BEACHHA, MPHYEM MNPOMEKYTOUYHOE TMPEACTABICHUE IOTOKA
BOCTIDOM3BE/ICHUSA TIPEACTABIAET COOOMW OJHO W3 TIEPBOTO TPEIACTABIECHHS IMOTOKA
BOCIIPOU3BEICHUS, pe3ynbpTaTa  MNOHWKAKOIMIETO  MUKIIMPOBAHHUA  NEPBOTO
NPEACTABICHUA  TMOTOKA  BOCHPOM3BEIECHMS W PE3yjbTaTa  IOBBIIIAOIIETO
MUKIIHUPOBAHUA TIEPBOTO TMPEACTABICHUA IIOTOKA BOCIPOU3BEICHUA, MPHYEM
nmapamMeTpbl TPEOOPA30BAHHS OMPEACIAIOTCS TYTEM MHHUMH3AIUH  BEITAYHHBI
PA3HHIIBI MEKTY TIPHOIMKEHHEM BTOPOTO MPEACTABIICHHS MIOTOKA BOCTIPOU3BEICHUS U

BTOPBIM MPCACTABIICHHUCM IMOTOKA BOCIIPOU3BCACHUA, H

OOK  KOOUPOBaHHWS UIi  KOJAHMPOBAHHSA TIEPBOTO  TMPEACTABICHHA  IMOTOKA
BOCIIPOU3BEACHUA M YKa3aHHOTO Ha0Opa mapaMeTpOB NMPeoOpa3oBaHus I IEpeaavn

B IEKOAEP.

27. Hexonep s ACKOAUPOBAHUS TNPEACTABICHUM MOTOKA BOCHPOU3BEACHUA U3

MOTOKA JAHHBIX, IPHYEM JEKOIEP COJACPIKHT:
0JI0K 0a30BOTO JICKOI€PA, BHITOJTHEHHBIH ¢ BO3MOKHOCTBIO!

npueMa ¥ JCKOTUPOBAHUS TEPBOTO MPEACTABICHHSA MOTOKA BOCIPOHM3BEICHHS, MPH
3TOM YKa3aHHOE MEPBOE TPEACTABICHHE IOTOKA BOCHPOM3BEACHUS NPEICTABISET
coboi Habop w3 M1 cHrHamoB, TPeTHA3HAYCHHBIX I BOCTIPOM3BEACHHSA TEPBOU

CHUCTEMOM BOCIIPOU3BCACHHUA 3BYKaA, U

npuemMa M AEKOAMPOBAaHUA HaOOpa MapamMeTpoB IMPeoOpa3oBaHMsA, NMPUTOAHBIX T
npeoOpa3oBaHUA MPOMEKYTOYHOTO TPEJICTABICHHUA IIOTOKA BOCIPOU3BEACHUS B
MPHOMIKEHHE BTOPOTO TPEACTABICHHA TOTOKA BOCTIPOM3BENEHUS, TIPH ITOM
YKa3aHHOE BTOPOE MPEJCTABICHHUE MOTOKA BOCIPOM3BEACHUS MPEICTABIAET COOOM
HaO0p W3 M2 cHTrHAOB, TPEeIHA3SHAYCHHBIX I BOCTIPOU3BEACHHUA BTOPOH CHCTEMOM
BOCIIPOM3BEACHUA 3BYKa, NPUYEM MPOMEKYTOYHOE TNPEACTABICHUE TMOTOKA
BOCTIPOM3BEACHUA MPEACTABISIET COOOM OAHO M3 MEPBOTO MPEACTABICHHA MOTOKA
BOCIIPOM3BEACHUA,  pPE3yNbTaTa  IOHIKAIOIMIETO  MHUKIIMPOBAHHA  MEPBOTO

npcacTaBICHUA IIOTOKa BOCIIPOU3BCACHHUA )41 pE3ynbTaTa ITOBBIMAKIICTO
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MUKIIUPOBAHHS TEPBOTO TPEJACTABICHUS TIMOTOKA BOCIPOHM3BEACHHSA, MPUYECM
mapamMeTpbl TPeoOpa3oBaHUs O00ECIEYHUBAIOT TO, YTO BEJIMYMHA PA3HHIBI MEXKIY
MPHOMIKEHHEM BTOPOTO TMPEACTABJICHUSA TMOTOKA BOCIPOU3BEACHHS W BTOPBIM

npecaAcCTaBICHUCM IMOTOKA BOCIIPOU3BCACHUA ABIIACTCA MHHHMaHBHOfI; H

MATPUYHBIH YMHOKUTEIb JJI1 IPUMEHEHHS YKAa3aHHBIX MapaMeTPOB MPEoOpa30BaHUA
K YKa3aHHOMY IIPOMEKYTOYHOMY IPEACTABICHUIO II0TOKA BOCIPOM3BEICHHA IS
MOJIyYEHUSI ~ YKA3aHHOTO  TPUOMMKEHHA  BTOPOTO  TMPEJACTABIEHHUA  MOTOKA

BOCIIPOM3BEICHHUS.

28. KOMIBIOTEpHBIM NPOrPaMMHBIM MPOAYKT KOAEPA, COACP/KAIIUM CETMEHTBI
KOMIIBIOTEPHOTO  NPOTPAMMHOIO  KOJAA, KOTOpPBIE, TPH HMX HCIOJIHECHUU B
KOMIIBFOTEPHOM IIPOLIECCOPE, BBI3BIBAIOT BBHIIIOJIHEHHUE KOMIIBIOTEPHBIM ITPOLIECCOPOM

crioco6a o odomy u3 mir. 1—38.

29. KoMIBIOTEpHBIM NPOrpaMMHBIM MPOAYKT ACKOJEPa, COACPKAIIMM CErMEHTBI
KOMIIBIOTEPHOTO ~ NMPOrPAMMHOTO  KOJa, KOTOpble, NPU HMX MHCIOJIHEHUH B
KOMITBIOTEPHOM ITPOLIECCOPE, BBI3BIBAIOT BBHIMOJIHEHUE KOMIBIOTEPHBIM MPOLIECCOPOM

crioco6a 1o modomy u3 . 9—25.

30. BHyTpeHHUI HOCHUTENh [JAaHHBIX, Ha KOTOPOM XPAHHUTCA KOMIIBFOTCPHBIN

MPOTPAMMHBIA MPOAYKT KOAEpa o 1. 28.

31. BHyTpeHHUI HOCHUTENb [JAaHHBIX, Ha KOTOPOM XPAHHUTCA KOMIIBFOTECPHBIN

MPOTPAMMHBIA MMPOAYKT ACKOAEpa Mo 1I. 29.
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DopMya H300peTeHUH,
u3MeHeHHas 1o ¢t. 34 PCT

®opmyJia u300peTeHust

1. Cioco®6 KOIMPOBAHUS BXOIHOTO ayAHUOTIOTOKA, COJEPKAIEro OAHY WU Oojee
3BYKOBBIX COCTABJISIFOIINX, OTIMYAOIINICS TEM, YTO KaKJasd 3ByKOBasi COCTABIISAIOMIAs

CBsA3aHa ¢ MPOCTPAHCTBCHHBIM MCCTOMOJIOKCHUCM, TPHYICM CIOCOO BKJIIOYAET DTAIIBI:

NPEACTABIICHUA NIEPBOTO IPEACTABICHHUA IIOTOKA BOCIPOU3BEACHUA YKA3aHHOIO
BXOJHOTO ayJHOIOTOKA, IIPHUYEM YKa3aHHOE IIEPBOE MPEACTABICHHE IIOTOKA
BOCTIPOM3BEICHUA TNPEACTABIAET cOO0M HaOOp M3 M1 cHUrHanoB, mpeaHa3HAYEHHBIX

AT BOCIIPOU3BEACHUA HCpBOfI CHUCTEMOM BOCIIPOU3BCACHHS 3BYKaA,

NPEACTABIICHUS BTOPOTO TIPEJCTABIECHUS IIOTOKA BOCHPOM3BENCHUS YKA3aHHOTO
BXOJHOTO ayJUONOTOKAa, INPH 3TOM YKAa3aHHOE BTOPOE IPEACTABICHUE IOTOKA
BOCTIPOM3BEACHUS TPEACTABIIET c000i HAOOp M3 M2 cHrHaNOB, MpeIHA3HAYCHHBIX

IS BOCTIPOM3BEJAEHUS BTOPOM CUCTEMOM BOCIIPOM3BEICHHA 3BYKA;

omnpeesieH|s HabOpa mapaMeTPOB MPeoOpPa30BaHUsI, MPUTOIHBIX T MPe0OPa30BaHUS
MTPOMEKY TOYHOTO MPEACTABICHHS TIOTOKA BOCIIPOU3BEACHHUS B MPHOIMKEHHE BTOPOTO
MPEACTABICHUA TIOTOKA BOCIPOHM3BEACHHS, TPUYEM POMEKYTOYHOE MPEACTABICHHE
MOTOKA BOCHPOM3BEACHHS TMPEICTABISAET COOOH OAHO W3 TMEPBOTO MPEACTABICHUS
MOTOKA BOCTPOM3BEACHHA, pPe3ybTaTa IOHIKAIOIIET0 MHUKITHPOBAHHS IEPBOTO
MPEACTABICHUA  TOTOKA  BOCHPOHW3BEJACHHS W  pe3yjibTaTa  IMOBBIMAOIIETO

MUKITAPOBAHUA TICPBOTO MPEACTABICHUA IOTOKA BOCTIPOU3BCACHHUA,

MPUYEM TapaMeTPhI IPEOOPA30BAHHS OTIPEAEIIAIOTCS yTEM MHHUMH3AIUN BETAYHHBI
PA3HHIIBI MEKTy TIPHOIMKEHHEM BTOPOTO TPEACTABIICHHS MIOTOKA BOCTIPOU3BEICHUS U

BTOPBIM MPCACTABIICHUCM MOTOKA BOCITPOU3BCACHUA, U

KOAUPOBAHHA TICPBOTO TPCACTABICHUA TIOTOKA BOCHPOU3BCACHUA W YKAa3aHHOIO

HaOOpa MmapaMeTpoB MPeoOPa30BaHUs IS TIEPEIaYH B IEKOIEP.
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2. Crmoco6 mo m. 1, OTIMYAOMIMICS TEM, YTO OJHO W TOJNBKO OJHO W3 TEPBOTO
MPEACTABIEHUA TIOTOKA BOCIPOU3BEACHUS M BTOPOTO TIPEACTABICHUSA TMOTOKA

BOCTIPOM3BEICHUA NPEACTABIIET COOOM MPEACTABIIEHHE T TPOMKOTOBOPHUTETIEH.

3. Crmoco6 mo m. 2, OTIHUYAOMIMHCA TEM, YTO OJHO W TOJNBKO OJHO W3 TEPBOTO
NPEACTABJICHUS TIOTOKA BOCIPOW3BEACHHS M BTOPOTO TIPEACTABIICHHS IOTOKA
BOCTIDOM3BE/ICHUA TIPEJACTABIAECT COOOM 53XOBOE WM 0€33X0BO€ OHHAypabHOE

npeaAcTaBIICHHUC.

4. Cnoco6 no moooMy M3 mm. 1—3, OTIHYAIOIIHMICA TEM, YTO YKa3aHHBIE IMapaMeTPhI
npeoOpa3oBaHusA SABISAIOTCA TEPEMEHHBIMH BO BpPEMEHH W/HWIA 3aBUCSIIAMH OT

YaCTOTbI.

5. Cnoco6 mo mobomy u3 mm 1—4, OTIHYAOIUHCA TEM, YTO ITapaMETPHI
npeoOpa3oBaHus 00pa3yOT MATPHIly YCHJIEHHUS pasMepoM MI1xM2, koTopas MOKET
ObITh TPUMEHEHA HEMOCPEACTBEHHO K TMEPBOMY TPEACTABICHHIO  IOTOKA
BOCTIDOM3BECHUS C  OOpa30OBaHWEM  YKA3aHHOTO  TPUOIMKEHHS  BTOPOTO

npeacTaBJICHUA IMTOTOKA BOCIIPOU3BCACHUA.

6. Cmoco0 mo moOOMYy W3 TPEIbIAYNIMX MYHKTOB, OTIHYAIOUIMHCS TEM, 4YTO

M1=M2=2.

7. Cnoco6 mo modomy w3 min. 1—4, oTaMyYarommics teM, uro M1>2 u M2=2, u nipu
3TOM  CMOCOO  JOMOJIHUTEIIBHO  BKIIFOYACT  OOpa30BaHHE  MPOMEKYTOYHOTO
MPEICTABIICHUS TMOTOKA BOCIPOM3BEACHHUS IMyTEM IMOHIKAFOIIET0 MHKITHPOBAHUS

nepBOTO MPECACTABIICHHUA MTOTOKA BOCIIPOU3BCACHUA B IBYXKAHAJIIbHOC MPEACTABICHHUC.

8. Crioco6 1o 1. 5 wiH 1. 7 OTIUYAOLIHICA TEM, YTO TIEPBOE MPEIACTABIIEHHE MTOTOKA
BOCIIPOM3BEICHUS  MPEJACTABIAET COOOM  OKpYy’Karollee WM  IOTpY’Karollee

MPeICTaBIIEHUE, TAKOE Kak mpeacTaBiacHue B popmare 5.1, 7.1 wmm 7.1.4.

9. Cnoco® neKOAUpPOBAHUS TPEICTABICHUN TMOTOKA BOCTPOW3BEICHUS W3 IMOTOKA

JAHHbBIX, IIPUYICM CIOCO0 BKIIFOYAET JTAIIBI:
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npueMa ¥ JEKOJHUPOBAHHSA TIEPBOTO TMPEACTABICHHOTO TPEACTABICHHSA IOTOKA
BOCIIPOM3BEJCHU, TPH 3TOM YKa3aHHOE IIEPBOE NPEACTABICHHOE IPEACTABIICHHE
MOTOKA BOCHPOM3BEACHHUSA TPEACTaBIsIeT co00M HaGop w3 M1  curHanos,

OpCaAHASHAYCHHDBIX IJI1 BOCTIPOU3BCACHUA HCpBOI‘/'I CHCTEMOM BOCIIPOU3BCACHHS 3BYKA,

mpHeMa W JCKOTUPOBAaHUS HAOOpa MapaMeTpoB MPeoOpa3OBaHHS, MPUTOMHBIX IS
npeoOpa3oBaHUsA TPOMEXYTOYHOTO TIPEICTABIICHHS TOTOKA BOCIIPOW3BEACHUS B
NPHOIMIKEHUE BTOPOTO TPEACTABICHHOTO NPEACTABICHUS TTOTOKA BOCTIPOU3BEICHHS,
OpH  3TOM  YKa3aHHOE BTOPOE  TPEACTABICHHOE TNPEACTABICHHE  IOTOKA
BOCIIPOU3BEACHHS TPEACTABIET COO0M HAOOp W3 M2 CHrHajOB, MPEeAHA3HAYCHHBIX
IUIT  BOCTIPOM3BEICHUS BTOPOM CHUCTEMOH BOCIPOW3BEIACHHS 3BYKa, TMPUYEM
MPOMEXKYTOYHOE TPEICTABIIEHHE TTOTOKA BOCIIPOU3BEACHHS MPEACTABIAET COOOU OTHO
W3 TIEPBOTO TMPEJACTABICHHOTO MPEACTABICHUS TOTOKA BOCIIPOU3BEACHUS, PE3yIbTaTa
MOHIKAFOTIIET0 MHUKITUPOBAHHS TIEPBOTO TPEICTABICHHOTO TPEACTABICHUS MOTOKA
BOCIIDOM3BEJCHUS H  PE3yJbTaTa TMOBBIIIAIOMETO MHKIOUPOBAHUS  TMEPBOTO

nopeacTaBJICHHOTO IMPEACTABICHUA MTOTOKA BOCIIPOU3BCACHUA

MpHYEM TAPAMETPhl MPEOOpPa3OBaHUSA OOECIEYMBAIOT TO, YTO BEJTUYHMHA PA3HHULBI
MEXKIy TPHONMMKEHHEM BTOPOTO TPEACTABICHHOTO TPEJACTABIICHUS  IMOTOKA
BOCIIPOU3BEACHUS W BTOPBIM  MPEACTABICHHBIM  IPEACTABICHHEM  IOTOKA

BOCIIPOU3BCACHUA ABIACTCA MHHHMaHBHOﬁ; 41

NMPUMEHEHUs ~ YKAa3aHHBIX  TApaMeTpoB  TpeoOpa3oBaHWs K  YKA3aHHOMY
MPOMEXYTOUYHOMY TPEJICTABICHUIO TIOTOKA BOCHPOM3BEACHHUA Ui  TMOTYYEHUS
VKa3aHHOTO TPHOMIKEHUS BTOPOTO TPEACTABICHHOTO TPEJCTABICHUA IOTOKA

BOCIIPOH3BEICHHUS.

10. Crioco6 mo m. 9, OTIMYAOIIHMICS TE€M, YTO OJHO W TOJBKO OJHO W3 YKA3aHHBIX
MEPBOT0O W BTOPOTO TMPEACTABICHHBIX MPEACTABICHHUN TIOTOKA BOCIPOU3BEICHHS

MPEICTABIIET COOOH IX0BOE HITH 0€33X0BOE OWHAYPATTFHOE TPEICTABIICHHE.
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11. Cnioco6 mo m. 10, OTHYAIOIMUNACS T€M, YTO OJHO M TOJBKO OJHO M3 YKA3aHHBIX
MEPBOTO0 W BTOPOTO MPEACTABIEHHBIX MPEACTABICHHN TMOTOKA BOCIPOU3BEACHUSA

MPEACTABIAET COOOU NPEACTABIIEHHE [T TPOMKOTOBOPHUTEIIEH.

12. Cmoco6 mo moOomy w3 mm. 9—11, OTIMYAOmUiCs TEM, 4YTO YKa3aHHBIC
mapaMeTpbl MPeoOpa3oOBaHUS  SBIAIOTCS TEPEMEHHBIMH BO BPEMEHH  W/WJIH

3aBHUCAIIIUMHA OT 4YaCTOTHI.

13. Cnmoco6 mo mobomy w3 mm. 9—12, oTnuuaroniuiics TeM, 4YTO TMapaMeTpsl
nmpeoOpa3oBaHus O0pasylOT MaTpUlly YCHIIeHHs pasmepom MIxM2, xotopas
NPUMEHACTCS HEMOCPEACTBEHHO K INIEPBOMY IIPEACTABICHHOMY IIPEICTABIICHUIO

MOTOKA BOCTIPOU3BEACHHUS.
14. Crroco6 1o 1. 13, oTnuyarommics rem, uro M1=M2=2.

15. Croco6 mo mo6omy u3 . 9—12, oTmyaroImuics Tem, 410 M1>2 u M2=2, u nipu
TOM  CMOCOO  JOMOJHWTEIBHO  BKIFOYACT  OOpa30OBaHHE  MPOMEKYTOUHOTO
NPEACTABJIEHUS TIOTOKA BOCIPOHM3BEACHHUS IIyTEM IOHKKAOIIEr0 MHUKIITHPOBAHHS
MEPBOTO  MPEACTABICHHOTO  MPEACTABIEHHA  IOTOKA  BOCHPOHM3BEICHHS B

ABYXKAaHAJIbHOC MPCACTABIICHHUC.

16. Cioco6 mo m. 13 wimu m. 15 OTIMYArOIMMICS TE€M, YTO TIEPBOE TPEACTABICHHOE
MPEICTABIIEHHE TIOTOKA BOCIPOW3BEACHHUS TPEACTABISIET COOOH OKPYIKAKOIIEE HITH
MOTPYKAIOIIEe TPEACTABIICHUE, TaKOe Kak mpeacTtaBicHue B ¢opmare 5.1, 7.1 wmm

7.14.

17. Cmoco6 mo m 15, oTnHUArOmUHCA TEM, YTO TEPBOE IPEICTABICHHOE
MPEICTABIIEHUE TIOTOKA BOCTIPOM3BEACHHUSA TPEIACTABIIET COOOW TPEACTABICHHE B
dbopmare 2.1, ¥ IPU FTOM YKA3aHHBIN STl MOHWKAIONIETO MHUKITHPOBAHUS BKIFOYACT
npeoOpa3oBaHue mpeacTaBiieHus B popmate 2.1 B crepeopOHHUECKOE TIPEICTABIICHHE
B (hopmate 2.0 B COOTBETCTBHH C YPABHCHHAMH:

Lo=a*L + b*LFE

Ro=a*R + b*LFE

rae L, R u LFE 0603Ha4aroT 1eBbIi W MPaBbIH KaHAJIBI TTOJTHOM TTOJIOCHI TIPOTTY CKAHUS
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W KaHaJl HA3KOYAaCTOTHBIX 3((PEKTOB JEKOIUPOBAHHOTO TPEACTABICHHUS B (opmate

2.1, mpu 3ToM a ¥ b mpeacTaBnAIOT COO0M COOTBETCTBYIOIIHME MTOCTOSTHHBIE.

18. Cmoco6 mo m. 9, OTIMYAOIMUHCI TEM, 4YTO NPHOMDKEHHE BTOPOTO
NPEJCTABJICHHOTO TPEACTABICHUS TOTOKA BOCIPOHM3BEIEHHUS TPEICTABISIET COOOMU
0e37X0BO€ OWHAypallbHOE TPEACTABIIEHHE, W TPH 3TOM CIOCOO JOTOTHUTEIHHO

BKIIFOYACT:

MPUEM U JACKOJUPOBAHUE OTHOTO WM OOJiee JOTOIHUTENBHBIX HAOOPOB MapaMeTpoB
MpeoOpa3oBaHus, MPUTOAHBIX I TTPEOOPA30OBAHUS TPOMEKYTOUYHOTO TIPEICTABIICHUS
MOTOKAa BOCIPOU3BEJICHUS B OJUH WM OoOJiee BXOJHBIX CHUTHAJIOB IIpoLEecca

MMHUTHPOBAHUS aKyCTHYECKOU CPEJIbI;

MPUMEHEHHWE OJHOTO WM Oojiee  JTOTOJHHTEIBHBIX HAOOpOB  MapaMeTpoB
npeoOpa3oBaHKs K MPOMEKYTOYHOMY MPEACTABICHUIO MOTOKA BOCIIPOU3BEACHUS IS
TCHEPHPOBAHHA OJHOTO HJIM OOJiee BXOJHBIX CHIHAJIOB IMPOLECCa HMHUTHPOBAHHUS

aKyCTHYECKOM Cpe.bl;

MPUMEHEHHE OJHOTO WM OO0Jiee BXOJHBIX CHTHAJIOB TPOIECCAa HMMHTHPOBAHUS
aKyCTHYECKOH Cpebl K OJHOMY WA OOJiee MPOIeccaM WMHTHPOBAHHS aKyCTHYCCKOM
Cpenbl I TOJYYEeHUsS OJHOTO WIH 0OJie€ CHTHAJIOB UMHUTHPOBAHHOW aKyCTHYECKOHU

cpenpl; U

KOMOMHHPOBAHHE OJTHOTO WA 00JIE€ CUTHAIOB HMHTHPOBAHHOM aKyCTHYECKOU CPEIbI
C  TPUOMDKEHHWEM  BTOPOTO  TPEICTABIEHHOTO  TPEACTABIIEHUS  TMOTOKA

BOCITPOHM3BEICHUS.

19. Cnocod0 mo m. 18, orauuaronuiics TEM, YTO OJHH HIH OOJIe€ CHIHAJIOB
WMHUTHPOBAHHOW aKyCTHYECKOW CpPEIbl COJEP’KAT OAWH WM O0Jiee W3 CHUTHAIIOB

PaHHUX OTPAKEHUH U CUTHAJIOB MTO3THEH peBEPOCPAIIHH.

20. Crmoco6 mo 1. 18 wmm m. 19, oTnHYarommiAcsas TEM, YTO MPOLECCH HUMHUTHPOBAHUS
aKyCTUYECKOM CpeApl BKIIOYAIOT OAMH WM 0Oojee M3 MpOoLEcca HMUTHPOBAHUS

PaHHUX OTPAKEHHUN U MPOIECCAa IMHUTHPOBAHUS TIO3HEH peBepOepaIuu.



WO 2017/035281 6 PCT/US2016/048497

21. Cnoco06 mo m. 20, OTIMYAIOIIHICA TEM, YTO TMPOLECC MMUTHPOBAHHUS PaHHHUX
OTPOKEHUH BKIIOYAaeT 0OpPaOOTKY OJHOTO WM OOjiee BXOJHBIX CHTHAIIOB MPOIECca

HUMUTHPOBAHUA aKyCTquCKOfI CpCabl MOCPCACTBOM JJICMCHTA 3aICPKKH.

22. Cnoco0 mo m. 20 umm 1. 21, OTIMYAOIMICA TEM, YTO TPOLECC UMHUTHPOBAHUSA
MO3THEN peBepOepaIii BKITFOYaeT 00pabOTKY OJHOTO WIIH 0O0Jiee BXOTHBIX CUTHAIIOB
MpoLEecca HMMUTHUPOBAHHUA aKyCTHYECKOH CpEeAbl TOCPEACTBOM CETH 3aJEPKKH

0OpaTHOM CBA3H.
23. Cnoco0 1o 1. 9, OTIHYAFOIIHAKMCS TEM, YTO OH JOMOIHHUTEILHO BKIIOYACT:

npueM ©H ACKOAUPOBAHHC OAHOTO HIIH Ooiee Ha60p0B nmapameTpoB OLCHKH
AUAJIOTOBBIX  CHUTHAJIOB, TIPUIOAHBIX — IJIA npeo6pa3013aHH;{ IMPOMCEKYTOYHOI'O
npeacTaBICHUA ITOTOKAa BOCIIPOU3BCACHUA B OAUH WA Ooiee OLCHOYHBIX JUAJIOTOBBIX

CHUTHAJIOB,;

MPUMEHEHHWE OJHOTO WM 0Oojee HAOOpOB TMapaMeTPOB OLEHKH JHANIOTa K
MPOMEKYTOYHOMY TIPEJCTABICHUI0 TNOTOKA BOCIPOM3BEACHHSA I TE€HEPHUPOBAHUS

OJTHOT'0 HIH 0OJIee OLIEHOYHBIX JHAJOTOBBIX CUTHAJIOB;

BBIYUTAHUC OOHOI'O HIIH oonee OLCHOYHBIX JAUAJI0TOBBIX CHUT'HAJIOB Hu3
MPOMCKYTOYHOI0 MPCACTABICHUA IMOTOKA BOCIIPOU3ZBCACHUA I MOJIYYCHHA OOHOTO

WiIH 00JjIee CUTHAJIOB C IIOJaBJICHHBIM JHUAJIOIOM;

MPUMEHEHUE OJTHOTO WJIH 0O0JIe€ CUTHAJIOB C TIOJABIIEHHBIM THAJIOTOM K OJTHOMY HITH
OoJee TporeccaM UMHUTHPOBAHUS aKyCTHYECKOW CPEAbl JUIs TOJyYECHHS OJTHOTO HITH

00JIee CUTHAJIOB UMUTHPOBAHHON aKyCTHIECKOW CPEIbI; U

KOMOMHHPOBAHHE OJTHOTO WA 00JIE€ CHTHAIOB HMHTHPOBAHHOMN aKyCTHYECKOU CPEIbI
C  TPUOMDKEHHEM  BTOPOTO  TPEICTABIEHHOTO  TPEACTABIIEHUS  TMOTOKA

BOCIIPOM3BEICHHUS.

24. Cnoco0 mo mobomy u3 . 18—23, oTHyaromuiics TeM, YTO OJWH WM Oojee

npouccCoOB UMUTHUPOBAHUA aKyCTHqCCKOfI CpCanl MOCTPOCHBI B COOTBCTCTBUH C OTHUM
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WU 00JIce napaMeTpaMy, NpUiICM JaHHBIC TAPaMCTPhI 3aBUCAT OT OJHOI'0 WA oolee

U3 TTOJIb30BATCIIbCKHUX HACTPOCK U I/IH(1)OpMaI_II/II/I, BKITIOUEHHOM B MIOTOK JaHHDbIX.

25. Cnoco6 meKOTUpOBAaHHSA TPEACTABICHHH IMMOTOKA BOCIIPOW3BEICHUS W3 TOTOKA

JAAHHBIX, IIPUYICM CIoco0 BKIIFOYAET JTAIIbI:

npHeMa H JEKOJAHUPOBAHHS TICPBOTO TMPEACTABICHHOTO TPEACTABICHUS MOTOKA
BOCIIPOM3BEICHUSA, NPHU 3TOM YKAa3aHHOE NEPBOE IPEICTABICHHOE MPEICTABICHUE
MOTOKA  BOCIPOM3BEACHHA TPEACTABIIET COOOM  0e39x0oBoe  OMHAypanbHOE

npcacTaBICHUC,

NpUeMa U JEKOAUPOBAHUSA OJHOTO MM Oojiee HAOOPOB MapamMeTpoB MPeOOpPa3OBaHHS,
TMPHUTOTHBIX AJIT MPEOOPa30BaHUs 0€39X0BOTO OMHAYPATHHOTO MPEIACTABICHHUSA B OJTHH

WU 0oJiee BXOOHBIX CUTHAJIOB IIPOLECCAa UMHUTHUPOBAHUA aKyCTH‘{CCKOﬁ CpEAabIl;

MPUMEHEHUS OJHOTO WM Oojiee HAOOPOB MapaMETPOB MPEOOPA3OBAHHUS K TIEPBOMY
NPEICTABICHHOMY TPEICTABICHHIO TOTOKA BOCIPOW3BEACHHS Ul T'CHEPHPOBAHHS
OJHOTO WM 0Ojiee BXOJHBIX CHTHAIIOB TPOIECCA HMHUTHPOBAHHSA aKyCTHUCCKOM

Cpesl,

MPUMEHEHHUSI OJHOTO WM OOJiee BXOJHBIX CHTHAJIOB TPOIECCAa HMHTHPOBAHUS
aKyCTHYECKOM CPEelbl K OJHOMY HITH 00Jjiee MPOIeccaM UMHTHPOBAHHS aKyCTHYCCKOU
Cpenbl I TOJYYEeHHs OJHOTO WJIH 0OJIe€ CHTHAJIOB UMHUTHPOBAHHOW aKyCTHYECKOU

Cpeasl; U

KOMOMHHUPOBAHUSA OJTHOTO WK 00JI€e CHTHAJIOB IMHTHPOBAHHOM aKyCTHYECKOU CPEIbI

C IMCPBBIM NIPCACTABICHHBIM NPCACTABICHUCM ITOTOKA BOCTIPOU3BCACHUA.

26. Komep st KOMAPOBAHUS BXOJTHOTO Ay IMOTIOTOKA, COACPIKAMIETO OHY HITH OOJiee
3BYKOBBIX COCTaBIIIIOIIMX, IPUYEM Ka)KJas 3BYKOBas COCTABIAIOIIAS CBA3aHA C

OpOCTPAaHCTBCHHBIM MCCTOIIOJTOKCHUCM, IIPUYICM KOACP COACPIKUT:

HepBBIfI OJI0K OpeaACTaBIICHUA AJIA MPCACTABICHHA MCPBOTO MPCACTABIICHHUA MOTOKA
BOCIIPOU3BCACHHUA YKAa3aHHOTO BXOJAHOI'0 ayaAUOIIOTOKA, MPH 3TOM YKAa3aHHOC MCPBOC

MPEACTAaBIICHHE TIOTOKA BOCIPOM3BEACHUS TIPEACTABISET coO0oM Habop w3 Ml
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CHUI'HAJIOB, npcaAHaA3HAYCHHbBIX JJEA BOCIIPOU3BCACHHUA HepBOfI CHCTEMOM

BOCIIPOU3BCACHHWA 3BYKA,

BTOPOHM OJIOK TpEACTABICHHUA M TPEACTABICHHA BTOPOTO TPEACTABIIEHUS IOTOKA
BOCITPOM3BEACHUS YKA3aHHOTO BXOJHOIO ayJAHONOTOKA, MPHU 3TOM YKa3aHHOE BTOPOE
MPEACTABIIEHHE TIOTOKA BOCIPOU3BEACHHUS TPEACTABISIET COO0OM HaOop u3z M2
CUTHAJOB,  TPEAHA3HAYEHHBIX Uil  BOCIPOMU3BEACHUS  BTOPOM  CHCTEMOM

BOCIIPONU3BCACHUA 3BYKaA,

OJIOK OMNpeAeNCHUS TapaMeTpoOB MpeoOpa3oBaHUsA I  ONPEIEICHHS Hadopa
napaMeTpoB MPEeoOPa30BaHUs, TMPUTOTHBIX JUIA TPEOOPA30OBAHUSA MPOMEKYTOUYHOTO
NPEACTaBJICHUS TTOTOKA BOCHPOM3BEICHHA B NMPHUOIIKEHHE BTOPOTO TPEACTABICHUS
MOTOKA BOCIPOM3BEACHWS, TPHYEM TPOMEKYTOUYHOE TMPEACTABICHHE IMOTOKA
BOCIIPOU3BEACHUS TPEACTABIIET COOOW OJHO W3 TEPBOTO TPEACTABICHHUSA IOTOKA
BOCTIDOM3BEACHUSA,  Pe3yjbTaTa  TMOHIKAIOMIETO  MHKIIMPOBAHUS  TEPBOTO
NpPEACTABJICHUS  TMOTOKA  BOCIPOW3BEACHHS W Pe3yjbTaTa  MOBBIIIAIOIIETO
MUKIIMPOBAHUS TIEPBOTO TPEJACTABICHUS TOTOKA BOCIPOHW3BEACHUS, TMPUYEM
napaMeTpsl TpeoOpa3oBaHHsA OMNPEACIIIOTCA IIYTEM MHHHMH3AILHHA  BETHYHHBI
Pa3HUIBI MEKITY MPUOTMKEHUEM BTOPOTO MPEACTABIICHUS TTOTOKA BOCIIPOU3BEACHHS H

BTOPBIM MPCACTABIICHHUCM IMOTOKA BOCIIPOU3BCACHUA, U

OOK  KOOWUPOBAHWS Ui  KOJWUPOBAHWS  TEPBOrO  MPEACTABICHUS  MOTOKA
BOCIIPOM3BEICHUS U YKa3aHHOTO HA0Opa mapaMeTpoB NMPeoOpa3oBaHMsA JUIA TMepeaayun

B JICKOJIEP.

27. Jexomep ANA ACKOOUPOBAHMWS TMPEACTABICHHUM TMOTOKA BOCMPOU3BEACHUA H3

MOTOKA TaHHBIX, MPHUYEM JEKOACP COACPIKHUT:
0JTI0K 0a30BOTO JICKOI€PA, BHITOJTHEHHBIN ¢ BO3MOKHOCTBIO!

npueMa W ACKOAUPOBAHHA TICPBOro MPCACTABICHHOTO TMPCACTABICHHUA TMOTOKA
BOCIIPOU3BCACHHA, IPU 3TOM YKa3aHHOC TICPBOC TPCACTABICHHOC TIPCACTABICHUC

MOTOKA BOCHPOM3BEACHHUA TPEACTaBIsIET coO00M Habop w3 M1  cHrHanos,
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OpCAHA3HAYCHHDBIX IJI1 BOCITPOU3BCACHUA HepBOﬁ CHCTEMOM BOCITPOU3BCACHUA 3BYKA,

n

npueMa M JEKOAMPOBAHWSA HAOOpa TMapaMeTpoB NPEOOPa30BAHUS, MPUTOTHBIX I
npeoOpa3oBaHusd MPOMEKYTOYHOTO TPEICTABICHUS IOTOKA BOCTIPOW3BEICHHA B
NPUOIKEHHE BTOPOTO NPEACTABICHHOTO NPEICTABICHUS ITOTOKA BOCTIPOM3BEIEHM,
OPH  5TOM  YKa3aHHOE BTOPOE  NPEACTABICHHOE  TPEACTABIECHHE  IOTOKA
BOCTIPOM3BEACHHA TPEICTABIAET cO00M HAOOp M3 M2 cHrHamoB, MpeaHa3HAYEHHBIX
N1 BOCTIPOM3BEJCHHSA BTOPOM CHCTEMOH BOCIPOHM3BEACHHUS 3ByKa, NPUYEM
IIPOMEKY TOUHOE MPECTABIECHHE TIOTOKA BOCIIPOU3BEICHHSA NIPEICTABISIET COOOH OTHO
U3 TEPBOTO MPEACTABICHHOTO NPEICTABIECHHA MOTOKA BOCIPOU3BENEHHSA, PE3yIbTaTa
MOHWKAIOMIETO0 MHUKIIUPOBAHHUA TEPBOTO TMPEACTABICHHOTO TPEACTABICHHUS ITOTOKA
BOCTIPOM3BEJCHUS W  PE3y/ibTaTa MOBBINAIOIIET0 MHKIIUPOBAHHUA  IEPBOTO
NPEACTABICHHOTO TPEACTABICHUS TOTOKA BOCIIPOU3BEICHUSA, TPUYEM IapamMeTphl
npeoOpa3oBaHusA 00ECTIEUUBAIOT TO, YTO BEUYMHA PA3HHUIBI MEXKIY NMPHOIMKEHUEM
BTOPOTO TMPEACTABICHHUS MOTOKA BOCHPOU3BEACHUS M BTOPBIM IPEACTABIICHHEM

MOTOKa BOCITPOU3BCACHUA ABJACTCA MHHHMaHBHOﬁ; u

MATPUYHBIH YMHOMKUTEIh I IPUMEHEHHS YKA3aHHBIX TTAPAMETPOB MPEOOPa30BAHUS
K YKa3aHHOMY ITPOMEKYTOYHOMY NPEACTABICHUI0 MOTOKA BOCIPOU3BEACHUS IS
MOJyYEHUSI YKA3aHHOTO NPUOIMKEHHA BTOPOTO TPEACTABICHHOTO TIPEACTABICHUS

MOTOKa BOCTIPOU3BCACHHUA.

28. KoMOprOTEpHBIM NPOrpaMMHBIM MOPOAYKT KOAEPA, COACP’KAIMUA CETMEHTHI
KOMIIBIOTEPHOTO  MPOTPAMMHOrO  KOJAa, KOTOpPBIE, IIPU MX MCHOJHEHHH B
KOMIIBFOTEPHOM IPOLIECCOPE, BBI3BIBAIOT BBINIOJIHEHHE KOMIIBIOTEPHBIM ITPOLIECCOPOM

croco0a o moooMy u3 . 1—38.

29. KOMOBIOTEPHBIM MPOTPAMMHBIA MNPOAYKT AEKOJAEPA, COAECPKAIMUM CETMEHTHI
KOMITBIOTEPHOTO ~ MPOTPAMMHOTO  KOJa, KOTOpPbIE, NPU WX HCHOJIHCHUH B
KOMITBIOTEPHOM MPOLIECCOPE, BBI3BIBAOT BBHIMOJIHEHUE KOMIBIOTEPHBIM MTPOLIECCOPOM

crioco6a o modomy u3 mr. 9—25.
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30. BHyTpeHHMH HOCHTENb JAHHBIX, HA KOTOPOM XPAHHUTCA KOMIIBIOTCPHBIH

MPOTPAMMHBIM IPOAYKT KOAEPa IO 1I. 28.

31. BHyTpeHHUH HOCHUTENb [JAaHHBIX, HAa KOTOPOM XPAHHUTCA KOMIIBFOTEPHBIN

MPOTPAMMHBIM MPOAYKT AECKOAEpa 1o 1I. 29.
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