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KOJAHUPOBAHHUE U AEKOJUPOBAHUE 3BYKA C HCIIOJIb3OBAHUEM
ITAPAMETPOB ITPEOBPA3OBAHUS ITPEACTABJIEHUSA

IlepexpecTHas CCHLIKA HA POACTBEHHbIE 3aIBKHU

[0001] JlaHHas 3as1BKa 3asiBJSIET MPUOPUTET MpeABapuTeabHON 3asiBku Ha nateHT CIIIA
Ne62/209735, mnomanHoit 25 aBrycrta 2015 1., W eBpONEWCKOH 3asBKM HAa TATEHT
Ne15189094.4, monanHOH 9 okTsOpst 2015 ., KOTOPBIE MOJHOCTBIO BKJIOYAKOTCS B JTAHHOE

OINUCAaHKUE MOCPEACTBOM CCHUIKH.
O0JacTb TEXHHKH, K KOTOPOii 0THOCHTCSI H300peTeHuHe

[0002] Hacrosiimee wu3o0pereHue OTHOCHUTCS K obOnactu oOpabOTKM CHUTHAJIOB, U, B
YaCTHOCTH, B HEM pacKpbITa cucTeMa A >(PQPEeKTUBHONH Nepenayd 3BYKOBBIX CHTHAJIOB,
COZEpPKAIIMX  COCTAaBJISIFOINME MPOCTPAHCTBEHHOI'O TMPEACTABJIEHUS, T. €. 3BYKOBbIE

COCTABJISIFOLIME, CBA3AHHBIE C PA3JIMYHBIMU IPOCTPAHCTBEHHBIMU MECTOMNOJIOKEHUSMU.
IIpeanocbiiku n3odpereHus

[0003] JIro6oe obcykaeHue TeKyLero ypoBHS TEXHUKH B JAHHOM OITMCAHHUHM HUKOUM
00pa3oM He ciefyeT pacCMaTpPHBaTh Kak AOMYIIEHHE TOTO, YTO JAHHBIH YPOBEHb LIMPOKO

U3BECTEH WM 00pa3yeT 4acTh OOIENOCTYIHBIX 3HAHUI B JAHHOM 00J1acTH.

[0004] Cosznanue comep>KUMOro, KOAUPOBAaHMUE, PACHPOCTPAaHEHHE U BOCIPOHU3BEIEHHE
3ByKa OOBIYHO BBINOJHSAETCA B (OpMaTe HA OCHOBE KAaHAJIOB, T. €. OfIHA KOHKPETHAs LiesieBast
CHCTEMa BOCHPOM3BENECHUS IPEAYCMOTPEHA MJIsl COAEPXKHMOTO BO BCEH 3KOCHCTEME
COACPIKHUMOTO. HpI/IMepaMI/I TAKHUX 3BYKOBBIX (1)OpMaTOB LHEJCBBIX CUCTEM BOCIPOU3BEICHUSA

SBJISTFOTCS] MOHO(OHUYECKHH, crepeodonndeckni, 5.1, 7.1 ut. 1.

[0005] Ecnu  conmepxumoe  mOANEKUT  BOCHPOMU3BEACHUIO  MHOM  CHUCTEMOU
BOCTIPOM3BENCHMS], HEXENU IpeJHA3HAYeHHAs, MOXKET MPUMEHSTbCS MOHIDKAIOLEe WU
NOBBIIIAIOINEee MUKIIHUpoBaHWe. Hampumep, conmepxumoe B ¢opmare 5.1 moxer ObITh
BOCIIPOM3BEACHO CTEPeO(POHMUECKON CHCTEMON BOCHPOU3BEACHUS IyTEM HCIIOJIb30BAHHUS

CHEeLUaIbHbIX YPaBHEHUH IOHWXKAIOLIErO0 MUKIIMPOBAaHUS. JpyruMm NpUMEpPOM sIBISIETCS



BOCIPOU3BEACHUE COAEPKUMOrO, KOAUPOBAHHOTO B OpMaTe CTEpPeo, CUCTEMOI TUHAMHUKOB
dopmara 7.1, KOTOpOe MOXKET BKJIOYATh MPOLECC T.H. MOBBIMIAOIIET0 MHKIIUPOBAHUS,
KOTOPBII MOXET YIPaBIISITbCA WM MOXET HE YIPABIATHCA UH(POpMALHe, MPUCYTCTBYIOIIEH
B crepeopoHndyeckoM curHajge. Cucremoil, XapakTepuU3yIOLIEWCs  BO3MOKHOCTBHIO
OCYIIECTBJICHHS] TOBBILIIAIOLIET0 MUKLIMpoBaHus, siBisiercss Dolby Pro Logic or Dolby
Laboratories Inc (Roger Dressler, «Dolby Pro Logic Surround Decoder, Principles of

Operation», www.Dolby.com).

[0006] ANbTEepHATHUBHON CHCTEMOW 3BYKOBOro (opmara siisiercsi ¢popmMar 3BYKOBBIX
00BEKTOB, TAKOH Kak (opMaT, mpeaycMoTpeHHbIi cuctemoii Dolby Atmos, cM. 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 ¢opmare nanHOro THna
oOBbeKTaM 3aJaHbl KOHKPETHBIE MECTOMOJIOKEHUST BOKPYT CIyIIATENs, KOTOpPbIE MOTYT
SIBJIATBCS TIEPEMEHHBIMU BO BpeMeHH. B TakoMm ¢gopmaTe Ha OCHOBE OOBEKTOB COAEPIKIMOE
MPEICTABISIETCST CMOCOOOM, WHBAPUAHTHBIM K KOHKPETHOW CHCTEME BOCIPOHM3BEICHHSI.
CnenoBatenbHO, IJIs1 TPeOoOpa3OBaHUsSI COAEPKUMOIO B TPEIACTABICHUE, MOIXOISINee IS
KOHKPETHON CHCTE€Mbl BOCIPOM3BEAECHHUs, TAKOM Kak CHCTEMa I'POMKOTOBOPUTENICH WU

HAyIIHUKHU, TpeOyeTcs Crelnatu3upOBaHHbIN MPOLIECC MTPEICTABICHIS.

[0007] Ecnu crepeodonmueckoe, MHOrOKaHajbHOE WJIM OCHOBAHHOE Ha OOBEKTax
COIEP)KUMOE  TOMJIEKHT  BOCIPOU3BEACHUIO 4Yepe3 HAyIIHWKH, 4YacTto Tpedyercs
CBIMHTHUPOBATh MHOTOKAHAJIBHYIO CHUCTEMY MAMHAMHMKOB (IUI1 CONEP)KMMOTO Ha OCHOBE
KAQHAJIOB) WM HA0Op BUPTYaJbHBIX HMCTOYHHKOB 3BYKa (IJI1 CONEPKUMOTO HAa OCHOBE
OOBEKTOB) MOCPENCTBOM HMIYJBbCHBIX XapakTepucTuk s ronosel (head-related impulse
response, HRIR) nin OuHaypagbHBIX UMITYJIBCHBIX XapaKTePUCTHK 1l momernenus (binaural
room impulse responses, BRIR), uMHTHpYIOIIMX aKyCTHYECKHH MyTh OT KaXKIOTO
IPOMKOTOBOPUTENSE K OapaOaHHBIM MEPENIOHKAM B COOTBETCTBEHHO OE€33XOBOI HITH 3XOBOU
cpene (MMUTHPOBAaHHOHN). B WacTHOCTH, 3BYKOBBIE CHUTHAJBI MOTYT ObITh CBepHYTHI ¢ HRIR
wm BRIR 11t BocCTaHOBIEHMS WHTEpaypasbHBIX pasHOCcTed ypoBHel (inter-aural level
difference, ILD), unTepaypaipbHbIX BpeMEHHBIX pasHocTel (inter-aural time difference, ITD)
U CIIEKTPAIBHBIX METOK, MO3BOJISIOLINX CIYLIATEII0 OMpPEIEsiTh MECTOIOIOKEHHE KaXKI0TO
OTAENBHOrO KaHasa. JIOCTIKEHHIO ONPENEeNeHHOrO0 BOCIPHUHHMAEMOrO PACCTOSHUS TaKXKe
CHOCOOCTBYET HMHUTHPOBAHUE aKyCTUYECKOH cpenbl (pesepOepaunsi). Obpatumes k ¢ur. 1, Ha

KOTOpOH IIOKa3aHO CXeMaTuueckoe olllee NMpencTaBlIeHHe Xoaa oOpabOTKM HaHHBIX IPU



NPEACTABICHUH IBYX OOBEKTHBIX WM KaHAJIbHbIX curHanos X; 10, 11, cumraHHBIX U3

3aIIOMHHAIOLIET0 YCTPOHCTBa 12 11 cComepKUMOro it oOpaboTKu 4 MpH MOMOIIH YeThIpex
HRIR, nHanpumep, 14. Beixonnele nanusie HRIR 3arem cymmupyrores 15, 16 nnsa xaxaoro
KaHAJbHOTO CHUTHANA, YTOOBI IOJYYUTh BBIXOAHbIE JAaHHbIE Ui HAYIIHUKOB JUIA
BOCIIPOM3BEACHUs ciymaTeno depe3 HaymwHuku 18. basoseni npunnun HRIR pasbschew,
Hanpumep, B myomukanuu Wightman, F. L., Kistler, D. J. (1989b). «Headphone simulation of
free-field listening. 1. Stimulus synthesis,» J. Acoust. Soc. Am. 85, 858—867.
PesyapTupyrommii  crepeodoHnueckuii curHan 15, 16 HAayIIHMKOB 4YacTO HAa3bIBAKOT
OMHaypaJbHBIM CUTHAJIOM, OWHAypaJbHbIM MpencTaBjieHHeM Mk (OuHaAypajbHBIM)
NPEACTaBJICHUEM Uil HAyIIHUKOB. bomee Toro, Takoe OWHaypalbHOE TPENCTABJICHUE
NpeaHa3Ha4YeHo (WM CIEeUANbHO PACCUUTAHO) U BOCIIPOM3BENEHHs Yepe3 HAYIIHUKH, B
OTIMYHEe OT TMPEACTABICHHs JJsi T'POMKOIOBOPUTENEH, TMpPEeIHA3HAYEHHOTO IS
BOCIIPOM3BEAEHHUS] CHCTEMOHl TIPOMKOrOBOpHUTENEH, KOTOpas Corjacyercss ¢ KaHajaMy,
NPEACTaBJICHHBIMH B CHUTHajle (CHUTHAJAX) MPEACTaBJICHUS Ui TPOMKOTOBOpHUTENEH. OTH
pa3MYHbIE CHUCTEMBI BOCIPOU3BEACHMS HA3BIBAIOTCS MOJAIBHOCTSMH, HANpUMeEp, OJHA
MOZAJIbHOCTh BOCIIPOU3BEICHHUS COCTOUT W3 HAYLIHHKOB, TOTAA Kak Jpyras MOJAaJbHOCTB
BOCIIPOM3BEACHUSI COMEPKUT OAMH wWiu Oojee rpoMmkorosoputeneii. HesaBucumo ot
MOJANIbHOCTH  BOCIIPOM3BENEHHs, HAa OCHOBAHMM BXOIHOIO IIOTOKA, TaKOro Kak
MHOTOKaHaJIbHbI WJIM OCHOBAHHBIM Ha OOBekTax (opMaTr COAEPKUMOro, MOTYT OBbITh
IpencTaBieHbl  (CTeHePUPOBAHbI)  pas3NUuHble  MpeAcTaBieHus  (crepeodoHHUECKoe,
OunaypanpHoe, 5.1). B uneane, ansa obecnedeHus: TOro, 4ToObl XyI0KECTBEHHBIH 3aMBICE]T
ObUT MPABHJIBHO MEpeaH CAYLIATEN0, TPEACTABICHUS] TeHEPUPYIOTCS, HIIN MPEICTABIISFOTCS,
IUI KOHKPETHBIX MOJAJBHOCTEH BOCHIPOU3BENEHHs. B ciydae BOCHpOM3BENEHUsS depes
HayIHUKH 5T npennonaraer npuMeHenne HRIR wimm BRIR st co3panus GuHaypaibHOTO
NPEACTABJICHUS, TOra Kak JUJIsl TPOMKOTOBOpHTENEH OOBIYHO HCHOJB3YIOTCS METOAHMKH
aAMIUTUTYTHOTO TTAHOPAaMHUPOBaHMsA. TakuM 00pa3oM, TakOW MPOLECC MPENCTABICHUS MOXKET
NPUMEHSTHCS KaK B OTHOLIEHHH BXOJHOTO COIEPYKUMOro Ha ocHoBe kaHajoB (5.1, 7.1 u T.
I.), TAK U B OTHOIIEHUH IOTPY’KAIOLIETO COAEPKMMOTO Ha OCHOBE OOBEKTOB, TAKOTO KaK
Dolby Atmos. B mocienHeM ciiydae B OTHOIIEHWH KaKIOTO BXOIHOTO OOBEKTa OOBIYHO
HE3aBHUCHMO HCIIOJIb3YETCS aMIUIMTYJHOE MAaHOPAMHPOBaHHE (B TIPEACTABICHUSAX IS
rpomkorosopureneii) wi BRIR (B mpencraBieHusx ansi HAYIIHUKOB) C MOCIENYIOIIUM

CYMMHPOBAHHUEM BKJIAJIOB OTZIEJIbHBIX OOBEKTOB B PE3YJIbTHPYIOLINI OMHAYPaIbHbIA CUTHAIL



[0008] IIpouiecc  cBepTkM Uil TONY4YeHHs  OMHAypajbHOTO  TNPENCTAaBJICHUS,
NpPeAHA3HAYEHHOTO JUIsl BOCIIPOU3BEAEHHS HAYLUTHHUKAMH, MOYKHO MOCTPOHUTDH TaK, YTO METKH
OTIpeJIeNIEHUs] MECTOIOJIOKEHNSI UCTOYHUKA 3ByKa, npucyTcTBytomue B (0e3sxoBbix) HRTF
(head-related transfer functions, nepenaTo4HbIX (PYHKIMAX TOJOBbI), BOCCTAHABIMBAIOTCS JUIS
KQKIOrO BBOAA HE3aBHCHUMO, B 3aBHCUMOCTH OT (HAMEUEHHOTO, BOCIPUHHUMAEMOIO)
HIOJIO’KEHHsI BXOAHOTO KaHasa Wi 00BEKTa, TOrna Kak MMHUTHPOBAHHAS 9XOBasi Cpeia MOXKET
OBbITh, MO MEHBLIECH Mepe, YACTHYHO, UCIOJIb30BAHA COBMECTHO MO OOIIEMYy aJITOPUTMY IS
ABYX WK OoJbIIero KojmdecTsa BBOAOB. C 3TOM LeNblo OOUH WK Oojiee BXOIHBIX CUTHAJIOB
MUKIIUPYIOTCS, WJIM KOMOWHUPYIOTCS, B OJUH WM OOJjiee BXOIHBIX CHTHAJIOB AJITOPUTMA
UMHTHUPOBAHUS CpPEIbl, KOTOPBIE BIIOCIEACTBUU 00padaThIBAIOTCS Ui T€HEPUPOBAHHS
BBIXOJHBIX CHUTHAJIOB MMHUTHPOBAHUS CPENbl, KOTOPbIE MOTYT OBbITb CKOMOWHHMPOBAHBI C
BBIXOJHBIMHU JTAHHBIMH 0€33X0BOTr0 IpoLecca CBepTKU ¢ ucnois3oBanueM HRTF. Anroputm
UMHTHPOBAHHS CPEeIbl MOKET UMUTHPOBATh PAHHUE OTPAKEHUS, MO3THIOK peBepOeparuio
WIK U TO, U APYTO€, U OH MOXKET OBITh PEATM30BaH MMOCPEICTBOM U3BECTHBIX METOIUK, TAKHUX

KaK CBEPTKA, 3a/I€P’KKHU, CETH 3a1eP’KKH 0OpaTHOM CBSI3H, BCEYACTOTHBIE (PUIIBTPHI U T. II.

[0009] ITonxon Ha ocHoBe cBepTku ¢ HRIR/BRIR compoBoxnaercss HECKOJbKHMU
HEIOCTATKaMH, OJTHUM M3 KOTOPBIX SIBJIAETCS CYIIECTBEHHbIH 00beM O0OpabOTKH MaHHBIX
CBEPTKH, HEOOXOAMMBIN 11 BocmpousBeneHus yepe3d HaymHuku. Ceeprky ¢ HRIR wunm
BRIR HeoOXomMMO TNpPHMEHSTh Ui KaKOOrO BXOAHOTO OOBEKTa WM KaHajla II0
OTHAEJNBbHOCTH, W, TAKUM O0pa3oM, CIOKHOCTb OOBIYHO BO3PACTAET JIMHEWHO OTHOCHUTEIBHO
KOJIYECTBA KAHAJIOB MM O0BeKTOB. II0CKOMBKY HAYIIHUKH YaCTO MCIOJB3YIOT B COYETAHHH
C MUTAIOLIMMHUCS OT aKKyMYyJISITOpa NMEePEeHOCHBIMH YCTPONHCTBAMU, BBICOKAsT BHIYMCIUTENbHAS
CJIOKHOCTB HEXeNlaTeNIbHA, TaK KaK 3TO MOXET CYIIeCTBEHHO COKpAIlaTh BpeMsi aBTOHOMHOMN
paboThl OT akKymyJsiTopa. bosee TOro, mpu mpencTaBJeHUH 3BYKOBOTO COIEPKHMOIO Ha
OCHOBE OOBEKTOB, KOTOPOE MOXKET Cconeparb, Hampumep, Oonee 100 OmHOBpEMEHHO
AKTHUBHBIX O0BEKTOB, CIOKHOCTb cBepTKH ¢ HRIR MOKeT OBITh CYILIECTBEHHO BBIIIE, YEM IS

TPAAULUOHHOI'O COACPIKUMOIO Ha OCHOBEC KaHAJIOB.

[0010] OpHUM U3 pelleHud AN YMEHbLIEHHs] BBIYUCIUTENBHON Harpy3ku sBISIETCS
NPUMEHEHHE MPOLECCOB CBEPTKHU BBINE IO MOTOKY B ILENOYKe OOpabOTKM HaHHBIX.
Hanpumep, B xoae sTama co3aHus COAEPKMMOIO WM KOAUPOBaHUA. B HaHHOM 4acTHOM
ciyvae, Ha3bIBAEMOM «OMHaypaJIbHBIM IIPeIBAPUTEIbHBIM NIPECTaBJICHUEMY,
pe3yNpTUPYIOIUI OMHAYPaIbHBIN CUTHAN, UM OMHAypalbHOE MPEACTaBlIeHHE, CO31aBaeMoe

B XOA€ OTalla NpCABAPUTCIBHOIO MNPCACTABIICHUS, COACPKUT BCEC MCTKH OIPCACIICHHS



MECTOIIOJIOKECHUA, NPCAHAZHAYCHHDBIC AJisI BOCTIPOU3BCACHUSA HAaylIIHHUKaMH, U B YCTpOﬁCTBe
BOCIIPOM3BEACHUs JIOTOJHUTENbHAasE o0paboTka naHHbBIX He Tpelyercs. HenmocraTtkom
JaHHOI'O crocoba SIBIISIETCS TO, 4YTO BBOAMMBIC METKHU OIPEACIICHNUSA MECTOIOJIOXCHUSA
MCTOYHHKA 3BYKa, KoTopble MpUCcyTCTBYIOT B HRIR (Takue kak mHTEepaypaibHble BpEMEHHbIE
pasnoctu (ITD, interaural time differences), nnTepaypanphble pasHoctu yposHed (ILD,
interaural level differences), cnekTpanbHble MeTkM U peBepOepanys), yXyAIIAOT
BOCIIPUHUMAECMOE Kad€CTBO IIPpU BOCIPOU3BCACHUU HAHHOI'O KOHKPETHOI'O 61/1Haypaanoro
npeacTaBJICHUA I'POMKOI'OBOPUTECIIAMMU, IMOCKOJIBKY  YKa3aHHBbIC METKH OnpeEACTICHUA
MECTOITIOJIOKECHUA 6YJIYT MPUMEHATBCA q)aKTI/ILIeCKI/I ABAXKAbI. OOWH pa3 — aJITOPUTMHUYECCKH,
Ha 3Tane nNpeaBapruTCIbHOIO MpPEACTABICHUA, U OOAUH pPa3 — aKYCTHUYCCKU, KaK CICOCTBUEC

AKyCTUYECKOTO MyTH MEXY TPOMKOTOBOPUTEISIMU U YIIAMHU CITYIIATEIS.
Kpatkoe onucanue cymHocTH H300peTeHHs

[0011] Llenpto n300peTeHHsT B €ro NPEANOYTHUTENIPHOM BApUAHTE OCYILIECTBIICHHS
SBJISIETCS.  CO3JJaHHME YCOBEPIIEHCTBOBAHHOIO BapHaHTa OCYINECTBIEHHUS KOAMPOBAHUS H

ACKOAHNPOBAHUA 3BYKOBBIX CUTHAJIOB AJIsI BOCIIPOU3BCACHUS.

[0012] B  cootBercTBMM ¢  mEpBBIM  aclEKTOM  HACTOSILEro  M300peTeHHs
NpeayCMaTPUBAETCs CIIOCOO KOAMPOBAHUS BXOIHOTO ayAHOINOTOKA, COAEPIKAIETrO OAHY WUIIH
Oonee 3BYKOBBIX COCTABJISIOLINX, NPUYEM KakAas 3BYKOBas COCTABJIAIOIIAs CBs3aHA C
IPOCTPAHCTBEHHbIM MECTOIIOJIOKEHUEM, M CHOCOO COIAEPIKUT OSTambl MOJYYEHHs MEPBOrO
NPEACTABJICHUs] IOTOKA BOCHPOMU3BEIECHHUS IJs1 BXOAHOIO AayJAUONOTOKA, MPUYEM MEPBOE
NPEACTaBJICHHE TIOTOKA BOCIPOM3BENEHHs MpencTaBiser cobol Habop m3 M1 curHaios,
NpeIHa3HAYEHHBIX Ui BOCIPOU3BENEHUS IEepBOH CHCTEMOIl BOCHpPOU3BENEHUS 3BYKA,
MOJIy4eHHUs] BTOPOTO MPEACTABIEHUS] MOTOKA BOCIPOU3BENEHUS AJI BXOJHOTO ayAMOINOTOKA,
IPU 3TOM BTOPOE IMPEICTABICHHUE MOTOKA BOCIPOM3BEIACHUS MPEACTaBIsieT coOol Habop w3
M2 curnanos, NpeaHa3HAYEHHBIX [JIs1 BOCIPOU3BEAEHUSI BTOPOM CUCTEMON BOCIIPOU3BEIECHHUS
3ByKa, ornpeneseHusi Habopa mapaMeTpoB Mpeodpa3oBaHMs, TPUTOIHBIX I MPEoOpa3OBaAHMUS
NPOMEXYTOYHOTO TPENCTABIEHUs] TOTOKA BOCIPOU3BENEHHS B MPHOIMKEHHE BTOPOTO
NIPEICTaBJIEHUs] [TIOTOKAa BOCIIPOU3BEEHUS, IPUYEM NPOMEKYTOUHOE MpeCTaBlIeHHe NOTOKa
BOCIIPOM3BEACHUSI TNPEACTaBIsieT COOOH OAHO M3 TEPBOrO IMPEACTABICHUS IIOTOKA
BOCIIPOM3BEACHUS], pE3yJbTaTa IOHWXKAIOLIEr0 MMKIIMPOBAHUS IEPBOTO MPEACTaBIECHUS
MOTOKAa BOCIPOM3BEJNEHUS U pe3yJbTaTa [OBBILAKOLIETO0 MHUKIIUPOBAHUS MEPBOIO

NPEACTaBJICHUS IOTOKAa BOCIPOU3BENECHUS, IIPU OSTOM IapaMeTpbl MpPeoOpa3oBaHUS



ONpEeaACIIAIOTCA NMYTEM MHUHUMH3ALUN BCJIMYWMHBI Pa3HUIbI MCKAY HpI/I6.]'II/I)KeHI/IeM BTOpPOro
npeacTaBJICHUSA IMOTOKa BOCITPOU3BCACHUA u BTOPbIM npeaAcCTaBJICHUEM IMOTOKa
BOCIIPOU3BCACHUA, U KOAHUPOBAHUS IMEPBOro IMPEACTABJICHHA IIOTOKAa BOCIIPOU3BCACHUA U

HaOopa mapaMeTpoB mpeodOpa3oBaHus Uil Iepeaadn B AEKOHEP.

[0013] B  cooTBercTBMM CO  BTOPbIM  aClEKTOM  HACTOSIIEr0  H300peTeHHs
NPeAyCMaTPUBAETCS] CIIOCO0 AEKOAMPOBAHUS MPEIACTABICHHUN MOTOKA BOCIIPOU3BENEHHS M3
IMMOTOKAa HaHHBIX, MNPUYCM croco0 BKJIIOYAET HTAaIbl npueMa u JACKOAUPOBAHUA IICPBOTO
NPEACTAaBJICHUs] IIOTOKAa BOCHPOHU3BENEHUs, IPU O5TOM MEpPBOE IMPENCTaBICHHE IIOTOKA
BOCIIPOM3BEACHUSI TMPENCTaBisieT coOoii Habop w3 M1 curHaioB, NmpenHa3HAUYEHHBIX IS
BOCITPOU3BCACHUA HCpBOfI CUCTEMOH BOCIIPOU3BCACHUA 3BYKa, MPUEM W ACKOAWPOBAHHE
Habopa mapameTpoB MpeoOpa3OBaHMs, MPUTOAHBIX IJIsi MPeoOpPa3OBaHUS MPOMEKYTOYHOTO
NPpEACTABJICHUSA ITOTOKAa BOCHPOU3BEIACHHUSA B HpI/I6J'II/DKeHI/Ie BTOPOTO NPEACTABJICHUA TTOTOKA
BOCITPOU3BCACHUSA, ITPU 3TOM BTOPOEC NPEACTABIICHUE ITOTOKA BOCIIPOU3IBEACHUA MPEACTABIIACT
coboii Habop M3 M2 cUrHayioB, NMpenHa3HAUYEHHBIX IS BOCIIPOU3BEIEHHSI BTOPOH CHCTEMOI
BOCIIPOM3BEAEHHUS]  3ByKa, TMpPU OTOM IPOMEKYTOYHOE IPEACTAaBICHHE  IOTOKA
BOCIIPOM3BEACHUSI NPEACTaBIsieT COOOW OJHO M3 TEpPBOrO IPEIACTABICHHS IOTOKA
BOCIIPOU3BCACHUA, PE3YJibTaTa IMMOHMXXAOIICIO MUKIIUPOBAHHA TICPBOI0 MpEACTABJICHUA
MMOTOKa BOCIHPOU3BCACHUS WM PpPE3YJIbTaTa IMOBLIMIAOIICIO MUKIIUPOBAHUSA TMEPBOTO
NPEICTABICHUs] TIOTOKAa BOCHPOM3BENCHHs, MpPU OTOM MapaMeTpbl mpeodpa3oBaHHs
o0ecneunBarT TO, YTO BEJIMYMHA PA3HULIBI MEXIY NPHOIMKEHUEM BTOPOTO MPEACTaBICHHS
IIOTOKA BOCIPOM3BENEHHUs] U BTOPBIM IPEICTABJIEHUEM IOTOKA BOCIPOM3BENEHUS SIBJISETCS
MHUHHMAJIbHOM, W TNPUMEHEHHUs MapaMeTpoB MNpeoOpa3oBaHHs K MPOMEKYTOYHOMY
MNpEACTABJICHUIO IIOTOKAa BOCHPOU3BCACHUA JIA IIOJYUYECHUA HpI/I6JII/I}KeHI/I$I BTOPOTO

NMpeEACTABJICHUSA IMOTOKAa BOCIIPOU3IBEICHUA.

[0014] B HexoTOpBIX BapuaHTax OCYIIECTBJIECHHs IepBas CUCTEMa BOCIPOU3BENEHUS
3ByKa MOJET COAEp)KaTb psA JAWHAMHKOB B (PHUKCHPOBAHHBIX TMPOCTPAHCTBEHHBIX
MECTOMNOJIOXKEHHAX, a BTOpash CUCTEMa BOCHPOM3BEIEHUS 3BYKa MOXKET COAepkaTb Habop
HAYIIHUKOB, TPHMBIKAIOMNX K yIIaM ciymartens. llepBoe wim BTOpoe mNpencTaBieHUe
MIOTOKA BOCIPOHM3BEACHHUSI MOXKET MPECTABIATh COOOM HX0BOE MITH 0€35X0BOE OMHAYpaTbHOE

NpeaACTaBJIICHUE.

[0015] [Tapametpel mpeoOpa3oBaHUsl MPENNOYTUTENBHO SIBISIOTCS MEPEMEHHBIMU BO

BPEMCHH U 3aBUCALIUMU OT YaCTOTHI.



[0016] [Tapamerper  mpeoOpa3oBaHUs  MPEANOYTHUTENBHO  ONPEAENAIOTCS — MyTeM
MUHUMHW3AlUU BCJIMYWHBI pPasHULblI MEKAY PE3YJbTATOM MNPUMEHCHUA MapaMETPOB
npeobpa3oBaHus K TEPBOMY TNIPEIACTABJICHUIO TIOTOKA BOCIPOU3BENEHUS U BTOPBIM

npeaAcCTaBJICHUEM ITOTOKA BOCIIPOU3BEACHM.

[0017] B cooTBercTBHMM C emle OIHUM AaCIEeKTOM HACTOSINEro Hu300peTeHus
NpeayCMaTPUBAETCSl CIOCOO KOAUPOBAHMS 3BYKOBBIX KAHAJIOB HMJIM 3BYKOBBIX OOBEKTOB B
BUJI€ TOTOKA JAHHBIX, BKIFOYAIOLIMI STambl. mpueMa N BXOAHBIX 3BYKOBBIX KAHAJIOB HJIU
OOBEKTOB, BbIUUCIEHUs HaOopa w3 M curHanos, rme M < N, mnyrem oOpa3oBaHHs
koMOuHanMi N BXOIHBIX 3BYKOBBIX KaHAJIOB HJIH OOBEKTOB, MPU STOM Ha0Op U3 M CHTHaJIOB
IpeqHa3HadeH [JIs1 BOCIPOW3BEACHUs IMepBOM CHUCTEMONM BOCHPOHU3BENEHHUS 3BYKQ,
BBIYMCIICHUsT HaboOpa TMEpeMEHHBIX BO BpeMeHH mnapaMeTpoB W mpeoOpa3oBaHus,
npeoOpasyromux Habop w3 M CHUTHAJIOB, NMpenHa3HAUYEHHBIX IJIST BOCIPOU3BENEHHs NEPBOIl
CUCTEMOH BOCMPOM3BEACHMS 3ByKa, B MPUONMKEHHOE BOCIPOU3BEIEHHUE BTOPOM CHUCTEMOMU
BOCIIPOM3BEACHUSI 3BYKa, IPH OSTOM MNPHOMIKEHHOE BOCIPOU3BEACHHE TNPHUOIIKEHHO
BOCTIPOM3BOAUT JIFOOBbIE 3((EeKThl MPOCTPAHCTBEHHOT'O MPEACTABIIEHUs], MOJydYaeMble MyTeM
BOCIIpou3BeAeHUss N BXOJHBIX 3BYKOBBIX KaHAJOB WM OOBEKTOB BTOPOH CHCTEMOIA
BOCIIPOM3BEACHUS; U KOMOMHUpoBaHUA M curHaioB u mnapamerpoB W mnpeoOpa3zoBaHus B

INIOTOK HJaHHBIX, nepenaBaeMbIﬁ B ACKOICD.

[0018] B HEKOTOpBIX BapHaHTaX OCYIIECTBIECHHs MapaMeTpbl Mpeodpa3oBaHusi 00pa3yoT
MaTpully ycuieHus pasmepoM MI1xM2, xoTtopas MOXKET NPUMEHSTbCS HENOCPEACTBEHHO K
NepBOMY TPEICTABICHUIO IOTOKA BOCHPOM3BENEHUS] C OOpa3OBaHHEM YKa3aHHOTO
HpI/I6.HI/I}KeHI/I$I BTOPOTO MPEACTABJICHUA IMOTOKA BOCIIPONU3BCACHUS. B HEKOTOPBIX BapUaHTax
ocymectsiennss M1 paBHo M2, 1. e. o0a mpencraBjeHUs, MMEPBOE M BTOPOE, COMAEPIKAT
OJMHAKOBOE KOJIMYECTBO KaHAJIOB. B yacTHOM citydae, o0a mpencTaBieHus, mepBoe U BTOPOE,

MPENCTABISIIOT OO0l cTepeodoHndeckue npeacTaBieHus, T. €. M1=M2=2.

[0019] CrnenmanucraM B TaHHOW 00JacTH ClIeAyeT MPUHITH BO BHUMAHHE, YTO MEPBBIA
MIOTOK MPENICTABJICHUS], KOAUPYEMBIH B KOAEPE, MOXKET MPEACTABIATh COOOH MHOTOKaHATIBHOE
NPEACTaBJICHUE Ui TPOMKOTOBOPHTENEH, HAmpuUMep, OKPYIKAKIIee WM IOTpyKarolee
(TpexMepHOe) TpEACTaBIEHHE MUl TPOMKOTOBOPHTENEH, Takoe Kak TPEACTaBICHHE B
dopmare 5.1,7.1,5.1.2,5.1.4,7.1.2 wnu 7.1.4. B Tako#i cutyaruu Bo n3bexaHue yBEIUICHUS
BBIYUCIUTEIBHON CIOXHOCTH WJIM IJIi €€ MHMHHUMH3ALMH, B COOTBETCTBUU C OIHHUM U3

BAPUAHTOB OCYIIECTBJIECHHS HACTOSALIEro MW300peTeHHs, J3Tam OIpeneleHus Habopa



nMapaMeTpoB MPeoOpa3oBaHUS MOXKET BKJIIOYATh MOHMKAIOIIEe MHUKIIMPOBAHHE MEPBOrO
MPEACTABJICHUs] MOTOKA BOCIPOM3BEACHUS] B MPOMEXKYTOYHOE MPEACTABIECHHE C MEHBLIUM

KOJIMYCCTBOM KaHAJIOB.

[0020] B dacTHOM mpuMepe 3TO MPOMEKYTOYHOE MPEICTABICHHE MPENCTaBisIeT COOOit
IBYXKaHaJbHOE TMpeacTaBlieHHe. B maHHOM ciydae mnapameTpbl mpeoOpa3OBaHUs, TaKUM
o0pasom, SIBISIFOTCS MPUTOAHBIME JIs MPEoOpa3OBaHMs MPOMEKYTOYHOTO JIBYXKAHAJIBHOTO
NPEACTaBJICHUST BO BTOPOE TNPEACTABICHHME TIOTOKAa  BOCHpou3BeneHusi. Ilepsoe
NPEACTABJICHHE TMOTOKA BOCIPOU3BENEHHS] MOXET MPEACTaBIATh COOOH OKpy’KaroIiee HIIH

NOorpy>Karollee NpeACTaBlIeHUe sl [POMKOTOBOPUTENEH.

[0021] IIoTok [aHHBIX MOXKET [OINOJHUTENBHO COAEPKATh MapaMeTpbl OLIEHKU
IMAJIOTOBbIX CHTHAJIOB, TPU 3TOM CIOCOO JONMOJHUTENBHO BKIIKOYAET: TNPUMEHEHHE
napaMeTpoB OLEHKM JMaJOroBbIX CHUTHAJOB K CHUTHajaM, T[peAHAa3HAuYeHHbIM JJis
BOCIIPOM3BEAEHHS NEPBON CHUCTEMOI BOCIPOW3BENEHHUs 3BYKa, IJIsl MOJNYUYEHUs OJHOrO WU
Ooyee OLIGHOYHBIX JHMAJOTOBBIX CHTHAJIOB, BBIYUTAHHWE OJHOTO MM Oo0Jee OLEHOUYHBIX
JVAJIOTOBbIX CUTHAJIOB W3 CHUTHAJIOB, MpPEAHA3HAYEHHBIX [JI1 BOCIPOU3BEIEHUS IEpPBOM
CHUCTEMON BOCHpPOM3BEIEHUS 3ByKa, [UIs1 TMOJy4Ye€HUs MPOMEKYTOYHOIO CHUTHala ¢
MOJIABJICHHBIM AMAJIOTOM; IPUMEHEHHE MMPOMEKYTOYHOIO CUTHAJIA C MTOAABJIEHHBIM JUAI0rOM
K TpOLECCY HMHUTHPOBAHUS aKyCTMYECKOH Cpenpl IJIsl NOJYy4YeHUs OAHOro miu Ooiee
CHTHAJIOB MUMHUTHPOBAHHOW aKyCTHUECKOH Cpeabl, U KOMOWHHPOBaHHE ONHOrO MM Ooiee
CUTHAJIOB HMMHUTHPOBAHHON aKyCTHYECKOW Cpeabl € ayAHONOTOKOM, IPUIOAHBIM Jis

BOCIIPOU3BEAEHNUSI BTOPON CUCTEMOMN BOCIIPOU3BEAEHUS 3BYKA.

[0022] [ToTOK HaHHBIX MOKET JNOMOJHUTENBbHO coxpepkaTh mapamerpsl W (Wg, Wg)
FrEHEPHUPOBAHUA BXOAHBIX CHUTHAJIOB IIpoHecCa UMHTHPOBAHUA aKyCTquCKOfI Cpe€abpl, IMpu
3TOM CHoco0 JOMOJIHUTENBbHO BKIIOUAeT: mnpuMeHeHue mnapametpoB W (Wg, Wg)
FEHEPHUPOBAHUA BXOAHBIX CHIHAJIOB TMpoHECCa UMHTHPOBAHUA aKyCTPI‘{eCKOﬁ Cpe€abl K
CUrHajiaM, Npe€aHa3HAYCHHBIM JJiI BOCIPOU3BCACHUA HepBOfI CUCTEMOH BOCITPOU3BECACHUA
3ByKa, JJISI TOJYYEHHUS OJHOTO MK Oojiee BXOAHBIX CHTHAJIOB IPOLIECCA WMHUTHPOBAHUS
aKyCTUUECKOW Cpenpl, MPUMEHEHHe OJHOro wWin Oojiee BXOAHBIX CHTHAJOB Iporecca
MMUTHPOBAHUSI aKyCTHYECKOU CpeAbl K MPOLECCY UMUTHPOBAHUS aKyCTUYECKON Cpeabl s
NOJIy4€HUSI ONHOro WM OoJiee CHTHAJIOB HWMHTHPOBAHHON AaKyCTHYECKOW Cpenbr, |

KOMOMHHPOBAaHHE OXHOTO WM 0OOjieeé CHTHAJIOB MMUTHPOBAHHON aKyCTHYECKOH Cpennl ¢



AyAUONIOTOKOM, MPUIOAHBIM MJisI BOCIPOU3BEACHUSA BTOpOI\/'I CUCTEMOH BOCIIPOU3BCACHUA

3ByKa.

[0023] Onun  wumu  Oonee  CUTHAJIOB  MMUTHPOBAHHOM — aKyCTHUECKOM  Cpenbl
NPEANOYTUTENIBHO MOTYT COAEPKaTh OAMH WM OoJjiee U3 CHTHAJIOB PAaHHMX OTPAKEHUH M
CUTHAJIOB TO3/HeH peBepOepaumu. IIpoumecc MMUTHPOBAHUS aKyCTUUECKOH CpeIbl MOKET
BKJIFOYATh ONMH WK Oojiee U3 Mpolecca UMHTHUPOBAHHS PAaHHUX OTPAKEHUH M mpouecca
UMHUTHPOBAHUS MO3HeH peBepOepamu. [Tporiecc UMUTHPOBAHUST PAHHUX OTPAKEHUH MOXKET
BKJIFOYATh O00pabOTKy OXHOro miu Oojiee BXOAHBIX CHTHAJIOB MPOLECCa UMHTHPOBAHUS
aKyCTUUECKOW Cpenpl IOCPEACTBOM JJIEMEHTAa 3alIepKKU. B  HEKOTOpBhIX BapHaHTaX
OCYLIECTBIICHHsT TPOLIECC HMUTHPOBAHUS TMO3AHEH peBepOepalii MOXKET BKIJIOYATh
00paboTKy OgHOro Mk 00Jiee BXOIHBIX CHUTHAJIOB IMPOLIECCA UMHTHPOBAHHUS aKyCTHYECKOM

Cpenbl MOCPEICTBOM CETH 3aJIeP’KKU OOpaTHOH CBSI3H.

[0024] [ToToOk fmaHHBIX MOPEANOYTUTENBHO MOXKET COIEPXKATh  JIOMOJHUTEJbHBIC
napametpel W (Wp, WEg) reHepupoBaHHST BXOIHBIX CHIHAJIOB TPOLECCa WMUTHUPOBAHUS
AKyCTHYECKON Cpeibl, PU 3TOM CHOCOO IOMOJHUTENbHO BKJIFOYAET JTarbl. MPUMEHEHUS
AonoJHUTENbHBIX napamerpoB W (Wg, Wg) reHepupoBaHusl BXOAHBIX CUTHAJIOB IpoLecca
MMHUTHPOBAHUS aKyCTHYECKOW CpeAbl K CUTHajIaM, NpeaHa3HAY€HHBIM Uil BOCIPOU3BEACHUS
MepBOH CHUCTEMOW BOCIPOU3BEACHHUS 3BYKa, Ui TIOJNy4YeHHs] OIHOTrO WiIH Oolee
JOTIOJTHUTENbHBIX BXOJHBIX CHUTHAQJIOB IIPOLIECCA MMHUTHUPOBAHUS aKyCTHYECKON Cpenbl,
NPUMEHEHUsT ONHOrO Wiu Oojiee JOMOJHHUTEIbHBIX BXOOHBIX CHIHAJIOB IMPOLIECCa
HMUTHUPOBAHUSA aKyCTUYECKON Cpenbl K JOMOJHUTEIbHOMY MPOLIECCY HMUTHPOBAHUS
AKyCTHYECKON cpenbl Uil TOJNYYeHHUs OOHOrO WM 0oJjiee OMOJHHUTENbHBIX CHIHAJIOB
UMUTHPOBAHHOM aKyCTUYECKOW Cpelbl;, W KOMOWHHUPOBAaHUS OOHOrO MWiIM Ooyee
JOTIOJTHUTETBHBIX CUTHAJIOB UMUTHUPOBAHHOM aKyCTHUECKOW Cpelbl C ONHHUM WK Oojiee u3
OHOTO WU OoJiee CUTHAJIOB WUMHUTHPOBAHHOW AKyCTHYECKOW Cpelnbl U ayIuOTIOTOKOM,

MIPUTOHBIM JJIsl BOCIIPOU3BEI€HUs] BTOPOM CUCTEMON BOCIIPOU3BEIEHUS 3BYKA.

[0025] [Iporiecc HMMUTHPOBAHMS AaKyCTHYECKOW Cpenbl MOXKET OBIThb HAacTPOEH B
COOTBETCTBUH C OTHHUM WX Oojiee mapaMeTpaMy, MPU 3TOM JaHHBIE apaMeTPhl 3aBUCST OT
OIHOTrO MiM OoJiee M3 TOJIb30BATENIbCKUX HACTPOEK M MH(pOPMAlMH, BKIOYEHHOH B IOTOK

NAQHHBIX.
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[0026] B coorBercTBMM ¢ eme OOHMM AacleKTOM HACTOSIIErO0 H300peTeHus,
NpeayCMaTPUBAETCs KOAEp IJIsi KOAMPOBAHUS BXOIHOTO ayAHOIOTOKA, COAEPIKALIEro OAHY
i 0oJiee 3BYKOBBIX COCTABIISIOIINX, B KOTOPOM Ka)kIasi 3ByKOBasi COCTABJISIIOINAS CBSI3aHA C
NPOCTPAHCTBEHHbIM  MECTOIIOJIOXKEHUEM, TIpUYeM KOXEP COAEpIKUT. TepBblii  OJIOK
NPEACTaBJICHUS Ui TPENCTAaBJIEHUs] MEePBOrO IPEACTaBJIEHUS IIOTOKA BOCIIPOU3BEIEHHUS
BXOJHOTO ayJUONOTOKAa, IMpUYeM IIepBO€ TMPEACTaBIEHUE II0TOKAa BOCIPOU3BENEHUS
npencrasisier coboii Habop w3 M1 cHUrHaNOB, MpeIHA3HAYEHHBIX MAJII BOCIPOM3BEICHUSI
NIePBOI CUCTEMOH BOCTIPOHM3BENEHUsSI 3BYKA, BTOPOH OJIOK MPENCTaBICHUs ISl IPEICTABICHHSI
BTOPOT'O MPEACTABJICHUA ITOTOKA BOCIIPOU3BCACHUA BXOOHOI'O ayauOIIOTOKA, MMPHUYEM BTOPOE
MpeICTaBJIeHHEe TMOTOKA BOCIPOU3BENEHUS MPENCTaBisieT coboil Habop 3 M2 CUTHAjoB,
NpeAHA3HAYCHHBIX I BOCIIPOM3BENEHUSI BTOPOH CHCTEMOH BOCHPOU3BENEHHs 3BYKa, OJIOK
OTIpeNeNIeHUs] TapaMeTpoB mpeoOpa3oBaHUs MJsl  OMpeneNieHHst Habopa MapaMeTpoB
npeoOpa3oBaHMsl, NPUTOAHBIX IJIs1 MPeoOpPa3OoBaHUS MPOMEKYTOUHOTO TPENCTABIICHHS
IIOTOKA BOCIIPOU3BCACHUA B HpI/I6J'II/DKeHI/Ie BTOpPOTO NpeaACTaBICHUA IIOTOKa
BOCIIPOU3BCACHUA, TPU 5TOM MHNPOMECXKYTOUYHOC IMPEACTABICHUE IMMOTOKA BOCIPOWU3BCACHUSA
NpeACTaBysieT COOOH OJHO U3 MEPBOTO MPENCTABIEHHS IIOTOKA BOCIIPOU3BEACHHUS, PE3yJIbTaTa
MOHMXKAIMETO MUKIIUPOBAHUS TMEPBOr0 IMNPEACTABJICHUSA TIOTOKAa BOCHPOU3BECACHUA U
pe3yiabTara IIOBBIIIAKOIIICTO MHUKIINPOBAHUA NnepBoro npeaACTaBJICHUS IIOTOKA
BOCIIPOM3BEACHUS, IPU OSTOM TapaMeTpbl MpeoOpa3oBaHUs ONPEAENSIOTCS  IyTeM
MHMHUMM3ALUH BEJIUYUHBI PA3HHULIBI MEXAY NMPHOIMKEHUEM BTOPOrO MPEACTaBICHHUs MOTOKA
BOCIPOM3BEACHUSI U BTOPbIM MPEACTABICHHEM IIOTOKAa BOCIIPOU3BEAEHHs, M OJIOK
KOIMPOBAHUS IS KOAMPOBAHUS TIEPBOTO MPEACTABICHHS TIOTOKA BOCIIPOU3BEICHUS U HaOopa

HapamMeTpoB NpeoOpa3oBaHusl AJIs epeaadyn B JEKOJep.

[0027] B coorBercTBMM ¢ eme OXHMM AaCIIEKTOM HACTOSILIEro H300peTeHHs
NPEeNyCMOTPEH AEeKOoAep IJIsl AeKOAUPOBAaHHUS MPENCTaBICHUN MOTOKAa BOCHPOU3BENEHUS W3
NOTOKA JaHHBIX, COeprKaIlnii OJ0Kk Oa30BOT0 NEKOEPa, BBITOJHEHHBIH ¢ BO3SMOKHOCTBIO:

npueMa U JeKOAUPOBaHHUsS MEpPBOTO MPEACTABIEHUS MOTOKAa BOCIPOU3BENEHHUs, NPU 3TOM
TepBOe MPEACTABJIEHHE IOTOKA BOCHPOW3BEACHHs TMpencraBisier codbod Habop w3z Ml
CUTHAJIOB, INpEJHA3HAYEHHBIX [JIs1 BOCIPOM3BEACHUs IMEPBOM CHUCTEMOM BOCIPOU3BENEHUS
3ByKa, U MpPHEMa M JEKOAMPOBAaHUS HabOpa mapaMmeTpoB NpeoOpa3oBaHUs, MPUTOIHBIX IS
npeoOpa3oBaHUsl  NMPOMEXKYTOYHOTO  NPEACTABICHHS  IOTOKA  BOCIIPOU3BENEHHS B
npuOIMKEHHE BTOPOTO TMPEACTABICHHUS I[IOTOKA BOCIPOM3BENEHUS, IPH 3TOM BTOpPOE

NPEACTaBJICHNE TIOTOKA BOCIPOM3BENEHHs INpencTaByseT coboit Habop m3 M2 curHaios,
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IpeIHA3HAYEHHbIX JUJI1 BOCIIPOM3BEAEHMsI BTOPOM CHCTEMOH BOCIPOMU3BENECHUsI 3BYKa, MpPHU
3TOM NPOMEKYTOYHOE MPEACTABICHUE TOTOKA BOCIIPOU3BEAEHUS MPEACTaBIIsAeT COOON OHO
U3 TIEePBOrO MpPEACTaBJIEHUs IOTOKA BOCHPOMU3BENEHMs], PE3yJIbTaTa IMOHWKAKLIErO
MHUKIIUPOBAHUSI MEPBOrO MpPEACTaBICHUs IOTOKAa BOCIPOM3BEIECHHs M pe3ysbTara
MOBBILIAIOIIETO0 MHUKUIMPOBAHUS NEPBOTO MpPENCTaBICHMs MOTOKA BOCIPOU3BENEHMs, IPH
5TOM TapaMeTpel MpeoOpa3oBaHus OOECIEeUYMBAIOT TO, YTO BEIMYMHA PA3HULBI MEXKAY
npuOJIMIKEHHEM  BTOPOrO  MPENCTABJIEHHMsS] TOTOKA  BOCIPOM3BEACHUS U BTOPBIM

MpeACTABJIICHUEM ITOTOKA BOCIIPOU3IBEACHUSA ABJIACTCA MHUHHMAJIbHOM.

[0028] Jlexonep AOMONHUTENBHO COAEPKUT MATPUUHBIH YMHOXUTENDb JUJIS NIPUMEHEHUs
napamMeTpoB  mpeoOpa3oBaHMs K IPOMEXKYTOYHOMY  MPENCTABICHUIO  IOTOKA
BOCIIPOM3BEACHUSI ISl TOJYYECHUs MNPHUOIIKEHHs BTOPOrO TPENCTABJIECHHS IOTOKA

BOCTIPOM3BEICHUSL.

[0029] B coorBercTBMM ¢ JOMONHHUTEJBHBIM ACIEKTOM HACTOSINEr0 H300peTeHuUs
MPEeIyCMOTPEH AEKOmep IUlsl NEeKOAMPOBAHHS Psifa 3BYKOBBIX KAHAJIOB /WM 3BYKOBBIX
OOBEKTOB U3 MOTOKA JAHHBIX, PU 3TOM IMOTOK JAHHBIX COAEPKUT HaOOp m3 M CHUTHAJIOB ISt
BOCIIPOU3BEAECHUSI IEPBOM CHUCTEMOW BOCIPOM3BENEHUs 3Byka M mnapamerpel W
npeobpa3oBaHusi, NPUCIIOCOOJNIGHHbIE Uil mpeoOpazoBaHuss M CUTHQJIOB IS
BOCIIPOHM3BEACHHS] BTOPOH CHCTEMOW BOCHPOHM3BEINEHUS 3BYKa, MPHUUEM JEKOJEp COINEPKHUT:
610k Oa3zoBoro mekoxepa I otaeneHuss M curHanoB u W napameTpoB npeoOpa3oBaHus OT
MOTOKA JAHHBIX, NIPU 3TOM M CHTHAJOB pasleisieTcs Ha, [0 MEHbIIeH Mepe, BBICOKO- H
HU3KOYACTOTHBIE TIOJIOCHI, MATPUYHBIA YMHOXHUTENb Ui TNpUMeHeHus W mapamMeTpoB
npeoOpa3oBaHusi K M CUTHAJIOB IS MOJyYeHUsT HA0Opa BBIXOAHBIX CUTHAJIOB C YaCTOTHBIM
pazzneneHuem; u OJIOK 0OpaTHOro mpeodpa3oBaHus, MPUCTIOCOOIEHHBIN IJIsT MPeoOpa3OBaHUS
HaboOpa BBIXOAHBIX CHUTHAJIOB C YAaCTOTHBIM pa3lelieHHEM B Psii BBIXOAHBIX CHUTHAJIOB BO
BPEMEHHOI 00JIaCTH, MPUTOIHBIX ISl BOCIIPOU3BEACHHSI BTOPOM CUCTEMOW BOCIIPOU3BEIEHUS

3ByKa.

[0030] B HekoTOphIX BapuaHTax OCYINECTBJICHUS AEKOAEP MOXKET JOTMOJHHUTENIbHO
comepskaTh. OJIOK peBepOepanyiu, MPUCTIOCOONEHHBIM JJIsi J00aBieHUs peBepOepanuu K
Ha0OpY BBIXOAHBIX CHTHAJIOB C YaCTOTHBIM pasfelieHHeM Tepes MpeoOpa3oBaHUueM OJOKOM

oOpaTHOro npeodpa3oBaHUs.
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[0031] B HekoTOpBhIX BapuaHTax OCYLIECTBJICHUS IE€pBasi CUCTEMAa BOCHPOU3BENCHUS
3ByKa MOJXKET ConepkaTh HaOOp JWHAMUKOB, a BTOpas CHUCTEMa BOCIPOU3BEINCHHS 3ByKa
MOXKET cofepkaTb HaOOp HAyLUIHWKOB, MOpU 3TOM mapameTpbl W mpeoOpa3oBaHHsI
obecreynBarOT OMHAYPANTU3aALUI0 HAOOPA BBIXOAHBIX CHTHAJIOB C YAaCTOTHBIM pa3/ieJieHUEM B
TOM CMBICJIE, YTO BTOPOE INPEINCTABICHUE IOTOKA BOCIPOU3BEAEHHs NPENCTABISIET COOOH

9X0BOE MK 0e39X0BOe OMHAYpabHOE MPEACTABICHHE.

[0032] B cooTBercTBMM ¢ JOMOJHHUTEIbHBIM ACMEKTOM HACTOSIIEr0 H300peTeHuUs
MPeayCMOTPEH KOAep IUIsi KOMUPOBAHMSI BXOMHOI'O aydUOMOTOKA, COAEPIKAINero OIHY WU
0oJjiee 3BYKOBBIX COCTABJISIFOIINX, MPH 3TOM Kakaash 3BYKOBAasi COCTABIISIONIASl CBSI3aHA C
MPOCTPAHCTBEHHBIM MECTOIOJIOKEHUEM, MpPH 3TOM CHUCTEMa CONEPKHUT. TepBbId OJIOK
KOIAWPOBAHUS JJIsl KOJUPOBAHUS BXOAHOTO AaydUONMOTOKA JUIsl TEPBOM MONAIBHOCTU
BOCTIPOM3BEACHHS], KOTOPBIA BBIBOAWT TEPBOE MPENCTABICHHE TOTOKA BOCIPOU3BEACHUS,
OJIOK ompeneNieHus] TapaMeTpOB MpPeoOpasOBaHMs [JIsl ONpPENeeHHs] psaa NapaMeTpOB
npeobpa3oBaHusl sl OTOOpasKEHUsSI MEPBOTO MPEACTABIIEHUS] MMOTOKA BOCIPOU3BENCHUS BO
BTOPOE TIPEACTABJIEHUE IOTOKA BOCHPOW3BENEHUS, W BTOPOH OJIOK KOOUPOBAHUS MJIsI
KOAWPOBAHUS TEPBOrO MPENCTaBJICHHsS TIOTOKAa BOCIPOHM3BENEHUS] W  IapaMeTpoOB

npeoOpa3oBaHus B BBIXOIHOM IMOTOK KOJUPOBAHUSI.

[0033] brok ompenenenuss mapameTrpoB npeoOpa3OBaHUs OMpeneNseT psig MapaMeTpoB
npeoOpa3oBaHusi MyTeM MHUHHUMU3ALUU aOCONIOTHOTO 3HAYEHHsI BEJUYHHBI PACXOXKICHUS
Mekay TpeOyeMbIM BTOPBIM MPENCTaBIEHHEM MOTOKA BOCIPOM3BENEHHS] U Pe3yJbTaTOM
NPUMEHEHHUsT psiia TapaMeTpoB TNpeoOpa3oBaHUs K IEPBOMY MPEACTABJIEHUI IOTOKA
BOCITPONU3BCACHUA. TepMI/IH «PpAa» MOXKET OTHOCHUTBHCA K CBOfICTBy HaJIM4yns NEPEMEHHBIX BO
BPEMEHH TMapaMeTpoB TNpeoOpa3oBaHUs W/UIM 3aBUCALIMX OT YacTOThl IApaMeTPOB
npeoOpazoBaHusi. BTopoe mpencraBieHHe IOTOKA BOCHPOHM3BEACHUS MOXKET COIEpPIKaTh

OWHaypaM30BaHHBINA 3BYK sl BOCIIPOU3BEICHUS] HAYITHUKAMU.

[0034] B cooTBercTBHM ¢ JOMONHHUTENHHBIM ACMEKTOM HACTOSIIEr0 H300peTeHus
MPEeIyCMOTPEH Croco0 TOJyYeHHsI 3BYKOBOT'O CHTHANA JJisl TPEACTABIICHUS HAyITHUKAMH,
npudeM Croco0 BKIIFOYAET 3Tarbl. NMPHEMa MOTOKA JAHHBIX, COAEPIKAIEro KOAHUPOBAHHBIN
0e3ox0BbI OnHaypanpHbI curHan u napamerpsl W (Wg, Wg) reHepupoBaHUsl BXOZHOTO
CUTHAjIa TMpoLecca MMHUTUPOBAHHS AKYCTHUYECKOW CpPEeAbl, AEKOIUPOBAHHS KOOHUPOBAHHOIO
0e39X0BOro OWHAypajbHOIO CHTHAJNA ISl TIONYYeHHs] JEKOIUPOBAHHOTO 0e33XO0BOro

OuHaypainpHOro curHana;, npuMeHeHus napamerpoB W (Wp, Wg) reHepupoBaHusl BXOJHBIX
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CHTHAJIOB TPOLIECCa UMUTHPOBAHHSI aKyCTHUECKOH Cpenbl K AEKOTUPOBAHHOMY O€33XOBOMY
OMHaypaJbHOMY CHTHAJy JAJIsI MOJY4YeHMs OAHOTrO WM Ooyiee BXOAHBIX CUTHAJIOB IPOLIECCa
UMHUTHPOBAHMs aKyCTUYECKOH Cpenbl, MPUMEHEHHs] OJHOrO MM Oojiee BXOAHBIX CUTHAJIOB
npouecca UMUTHPOBAHMS aKyCTUYECKOW Cpeabl K MPOLECCY UMUTHUPOBAHUS AKYyCTHYECKOH
Cpenbl AJIs TIOJTy4YeHUs] OMHOTO Wiin O0Jiee CUTHAJIOB UMUTHPOBAHHON aKyCTHYECKOH CPeabl, U
KOMOMHHPOBAaHUE OIHOTO WM 0ojiee CUrHAJIOB MMUTHPOBAHHOW aKyCTHYECKOH Cpeasl M
JIEKOJMPOBAHHOTO 0€33X0BOr0 OMHAYPAJbHOTO CHUTHAJA JUIsS MOJIyYeHHs 3BYKOBOTO CHUTHAJA

AJIA IPEACTABJICHUSA HAy LIHUKAMU.

[0035] B HEKOTOpBIX BapuaHTAaX OCYLIECTBICHHS OAWH WJIM OoJiee CHIHAJIOB
UMHTHPOBAHHON aKyCTHYECKOH Cpenbl MPEATIOUYTUTENIbHO TMPENCTABJISIOT COOOW OAMH HIIH
Oojiee W3 CUTHAJIOB pPaHHUX OTPAKEHWI W CHUTHAJIOB TO3AHeW pesepOepanuu. I[lpormecc
UMHUTHPOBAHMS AaKyCTHYECKOW Cpeapl MOKET BKJIIOYATh OAMH WM Oojiee M3 IpoLecca
UMUTHPOBAHHs PAHHUX OTPAXKEHUI M MpPOLIECCa MMHUTHUPOBAHHUS TO3AHEH peBepOeparii.
IIporecc UMUTHPOBAHUS PAHHHUX OTPAXXEHHH MOXKET BKIIIOYaTh 00pabOTKy OgHOro miu Oonee
BXOIHBIX CHUTHAJIOB IMPOLIECCa UMHUTHPOBAHUS aKyCTUYECKON CPEIbl MOCPEACTBOM 3JIEMEHTA
3anep:kku. IIpouecc MMUTHpPOBaHUSI MO3THEH peBepOepalid MOXKET BKIHOYAaTh 00paboTKy
ogHOro miu Oojiee BXOAHBIX CHUTHAJIOB IPOLIECCA MMUTHPOBAHMS AKyCTHYECKOH Cpesbl

NIOCPEZICTBOM CETH 33/1eP>KKU 00paTHOMN CBS3H.

[0036] [ToTok fmaHHBIX MPEONOYTUTENBHO MOXET COHEep’KaTb  JOMOJHHUTENbHBIC
napamerpbl W (Wg, Wg) reHepupoBaHMsl BXOJHBIX CHTHAJIOB IpOLECCa UMHUTHPOBAHMUS
aKyCTHUECKOW Cpenbl, MPU 5TOM CIOCOO MOXKET JOMOJHUTENbHO BKIIKOYATh JTAllbl:
NPUMEHEHUs AOTOJHUTEIbHBIX TapameTpoB W (Wg, WE) reHepupoBaHusl BXOAHBIX CUTHAJIOB
nporecca HMMUTHPOBAHMUS AKyCTHYECKOH Cpenbl K JIEKOAMPOBAHHOMY  0€33X0BOMY
OMHAypaJbHOMY CHUTHAJIY JUIA TOJYYEHHUS OJHOrO WM 0OJiee JONMOJHHTENbHBIX BXOIHBIX
CHTHAJIOB TPOLIECCa UMUTHPOBAHMS aKyCTHUECKOH Cpeabl, MPUMEHEHHUs] OJHOTO WK Oojee
JIOTIOJIHUTENBHBIX BXOJHBIX CHUTHAJIOB IpOLECCa MMUTHPOBAHMs AKyCTHUECKOH cpeapl K
JOTIOJIHUTENBHOMY IPOLIECCY UMUTHPOBAHUS aKyCTUYECKOM Cpefbl AJi MOJy4YeHUs OAHOIO
wim Oonee JONOJHHUTENbHBIX CHTHAJIOB HMMHUTHPOBAHHOM aKyCTUYECKOH Cpeabl, W
KOMOWHHUPOBAHUSI ONHOrO WM Oojee JONOJHHUTENBHbIX CHTHAJIOB HMMUTHPOBAHHON
aKyCTHUYECKOH Cpeibl ¢ OMHUM WU Oojiee CHrHaJaMH UMHUTHPOBAHHOW aKyCTHYECKOW CpeJibl

W/WTH JeKOTUPOBAHHBIM 0€35X0BBbIM OMHAYPaJIbHBIM CUTHAJIOM.
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[0037] B coorBercTBMM ¢ JOMONHHUTEIBHBIM ACMEKTOM HACTOSIIIEr0 H300peTeHus
NPEeAyCMOTPEH JAeKoAep MJisd TIOJNy4YeHHs 3BYKOBOT'O CHUTHAla JUIsl  TPENCTaBIICHHS
HAyIIHUKAMH, TIPU 5TOM JIEKOZIEeP COAEPIKUT OAMH MU OOJiee MPOLECCOPOB, BHIMOIHEHHBIX C
BO3MOJKHOCTBIO: TpH€Ma TIOTOKA JaHHBIX, COAEPKaIero KOAMPOBAHHBIA O€33XOBbIH
OunaypanpHblii curHan U mapamerpsl W (Wp, Wg) reHeprpoBaHHsS BXOJHBIX CHUTHAJIOB
IpOLIECCa UMUTHUPOBAHUSI aKyCTUYECKON CPeAIbl; TeKOJUPOBAHMS KOAMPOBAHHOTO 0€39X0BOT0O
OMHAypaJIbHOTO CHUTHAJNA JJIsl TIOJyYEHHUs] JEeKOIUPOBAHHOTO Oe39X0BOro OHHAYpPaIbHOTO
curHasia, npumeHeHusi mapamerpoB W (Wyp, Wg) TreHepHpOBaHUS BXOAHBIX CHTHAJIOB
nporecca HMMUTHPOBAHHUS AKyCTHYECKOW Cpeabl K JEKOAMPOBAHHOMY  0O€33XOBOMY
OMHaypaJbHOMY CHTHAJy JJIsI TIOJYYEHHsT OJHOTO WM Ooyiee BXOIHBIX CHTHAJIOB MPOLIECCa
UMHTHPOBAHMS aKyCTUYECKOH Cpenbl, MPUMEHEHHsI OMHOrO WM Oojiee BXOAHBIX CHTHAJIOB
nporecca IMUTUPOBAHHS aKyCTHYECKOH CpeAbl K MPOLECCY MMHTHPOBAHUS aKyCTUYECKOM
Cpeabl ISl TIOJTyYeHHs] OMHOTO MK OoJiee CUTHAJIOB MMUTHPOBAHHOM aKyCTHYECKOH Cpenbl, 1
KOMOWHHUPOBAHUSI ONHOrO WM Oojiee CHUTHAJIOB MMHUTHPOBAHHOM aKyCTHYECKOW Cpembl H
IEKOIMPOBAHHOTO O€33X0BOr0 OMHAYPANbHOTO CHUTHAJA ISl TTOJyYEHHs 3BYKOBOTO CHTHAJA

IUIs TIPEICTaBIIEHNs] Hay IIIHUKAMH.
Kpatkoe onucanue rpadpuueckux MaTepHajioB

[0038] BapuanTel ocymecTBieHuss n300peTeHust Hibke OyAyT OMHCAHBI C OTCBUIKOW K

COMPOBOAUTEIIbHBIM Fpa(bI/I‘IeCKI/IM MartepuaiaM, Ha KOTOPBIX:

[0039] Ha ¢ur. 1 mokaszaHo cxemaTuyeckoe odInee MPeACTaBIeHHe IPOLecca CBEPTKH C
HRIR gmist nByx OOBEKTOB MCTOYHHUKOB, B KOTOPOM KaKIblii KaHadl WIH OOBEKT

obpabarsiBaercst mapori HRIR/BRIR.

[0040] Ha ¢ur. 2 cxematudecku TMOKa3aHO OWHAypaJibHOE MPEIBAPUTENBHO
NPEACTABJICHHOE COMEPXKHMOE, BOCIPOM3BOJMUMOE TI'POMKOTOBOPHTENSIMH  (M3BECTHBIH

YPOBEHb TEXHUKH),

[0041] Ha ¢ur. 3 CcXeMaTHYeCKH [IOKa3aHO OWHAypaJbHOE MPEABAPUTEIHHO

MPEACTABIICHHOE COACPKUMOE, BOCITPOU3BOAUMOE I'POMKOTOBOPUTEIIAMU,

[0042] Ha ¢ur. 4 cXeMaTUIECKH IMMOKA3aHO MoydeHne Ko3hGULUUeHTOB W 11t 00paboTKH

NpeacCTaBJICHUS IJIA FpOMKOFOBOpHTGJ'IGfI AJist BOCIIPOU3BCACHUA HAyILTHUKAMU,
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[0043] Ha ¢ur. 5 cxematnuecku nokasansl kKoapdunnentsr W (Wg), ncnonap3yemsle 1JIst
PEKOHCTPYKLIMU O€33XOBOr0 CHUIHajla U OJHOTO PAHHEro OTPaXXeHUs (C JOTOIHUTEIbHBIM

3TanoM OO0BEMHOM 3aIePIKKH);

[0044] Ha ¢ur. 6 cxemaTu4yecku MOKa3aH MPOLECC MCIOIb30BaHMUs Kod(duuuentos W
(WE), HCIIOJIB3yEeMBIX 1JIS1 PEKOHCTPYKIMU 0€39X0BOro CHrHajia u BXogHoro curiana FDN u3

BBIXOAHBIX JAaHHBIX 0a30BOro Ackoaepa.

[0045] Ha ¢ur. 7 cxemarnuecku nokasaHsl nojixyueHue u oopadorka koapuumueHToB w

st 00paboTKH 0€35X0BOro MPEACTABICHUS AJISl HAYITHUKOB H IPOMKOTOBOPHUTEIEH.

[0046] Ha ¢ur. 8a, 8b mokazaHbl CTPpYKTypHBIE CXeMbI KOZEpa/IeKoiepa B COOTBETCTBUU

C JOTIOJHUTEIbHBIM BAPUAHTOM OCYIICCTBICHUA HACTOAIICTO I/1306peTeHI/I$I.

[0047] Ha ¢ur. 9a mnoka3zaHa CTpyKTypHas cXeMa JAeKojepa B COOTBETCTBUU C

AOIMOJIHUTECIIbHBIM BaAPUAHTOM OCYIICCTBJICHUA HACTOALIECTO I/1306peTeHI/I$I.

[0048] Ha ¢ur. 9b mnokazana cTpykTypHas cxema YIPOLICHHOW BEPCHH AEKOIEpa,

MOKa3aHHOTO Ha ¢wur. 9a.
Hoapo6Hoe onucanue

[0049] BapuaHTbl OCyIeCTBICHHs MPENyCMaTPUBAIOT CIOCOO MPeaCTaBIeHHs 3ByKa Ha
OCHOBE KaHaJIOB W/WJIN OOBEKTOB C HU3KOW OMTOBOM CKOPOCTBIO Nepenavu aHHBIX U HU3KOH
CJIO)KHOCTBIO, KOTOPBIA SIBJISIETCS MPHUIOAHBIM JUJIsl BOCHpPOM3BeAeHUs: (OMHAypajbHOrO)
I'POMKOTOBOPHUTESIMH M HAyLUIHHUKAMH. JTOT CrocoO BbImonHseTcs: myTeM (1) co3maHust u
KOOUPOBaHUA TNPECACTABJICHUA, TMPEAHAZHAUCHHOTO [JIA BOCIPOU3BEACHUA KOHerTHOﬁ
CHCTEMOW BOCHPOHM3BEACHUS (HAampumep, Oe3 OrpaHUuEHHs, 'POMKOTOBOPHUTENSIMH), U (2)
I[O6aBJ'IeHI/I$I JOIIOJIHUTCIJIBHBIX MCTAAAHHBIX, ACJIA0IHUX BO3MOXKHBIM npeo6pa3013aHI/Ie
AAHHOTO KOHKPETHOTIO MNPEACTABJICHUA B MOI[I/I(l)I/ILII/IpOBaHHOG NPpEACTABJIICHUE, TPUTOOHOC
IUI APYTOW CHCTEMBI BOCIPOU3BENEHHs (HampuMmep, HAyIIHUKOB). JlaHHOE KOHKpPETHOE
npeacCTaBJICHUC MOXKET Ha3bIBATHCA MEPBBIM NnpeaACTaBICHUEM BOCITIPOU3BCACHUA
AyAuOIIOTOKAa, TOrga Kak MOI[I/I(I)I/ILII/IpOBaHHOG NPEACTABIICHUE MOXKET HA3bIBATbCA BTOPBIM
IIpECTaBJIEHHEM BOCIIPOM3BENEHUS ayAMONIOTOKa. IlepBoe mpencTaBieHne MOKET COlepKaTh
Habop 3 M1 kaHajoB, TOrna Kak BTOPOE MPEINCTaBJICHHE MOXET ConepskaTh Habop u3 M2

kaHaynoB. Konn4ecTBO KaHANIOB MOXET sBJIATbCS paBHbIM (M1=M2) wiu pasiauyHbIM.
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MertanaHHble MOTYT UMETH (hOpMy HabOpa mapaMeTpoB, BO3MOKHO, IIEPEMEHHBIX BO BPEMEHHU

U 110 4aCTOTCE.

[0050] B opnoll u3 peanusaunii MeTajaHHble MpeoOpa3oBaHusi 0OECTIEYNBAIOT CPEICTBA
npeoOpazoBaHusi  CTepeOGOHUUECKOTO  MPEACTABICHUS JJsl  TPOMKOTOBOpUTENEH B
OuHaypalbHOE TPENCTaBJICHUE Il HAYLIHMKOB C BO3MOJKHOCTBIO BKJIFOUEHHUS PaHHUX
OTpakeHHit 1 mo3aHel peBepOeparn. Kpome TOro, 1ist 3ByKOBOTO COAEPKUMOTO Ha OCHOBE
OOBEKTOB, BUPTYaAJIbHbIE AKYCTHYECKHE aTPUOyThI, B YACTHOCTH (OTHOCHTEJbHBIIN) YPOBEHb
no3nHel peBepOepaliyl W/UJIN YPOBHEBBIE, CIEKTPAIbHbIE U BPEMEHHbBIE XaPAKTEPUCTUKU

OJHOI'O NI bonee PaHHHUX OTpa)I(eHPIfI, MOTYT KOHTPOJHUPOBATHCA HJIA KaKOOI0 00OBeKTA.

[0051] BapuaHTel OCYINECTBJICHUS HANpPaBICHbl HAa MCKIIOYEHHE apTe(akTOB H/HUIH
MOBBIIIEHNE KauyeCTBa BOCIPOM3BENICHUS U Ha COXPAHEHHE XYI0KECTBEHHOTO 3aMBICIA MPH
MOMOIIM METAJaHHbIX, YIPABISIOMINX BOCIPOU3BEICHHEM ONHOH min Ooyee CUCTeMamu
BOCIIPOM3BEACHNUSA. B UacCTHOCTH, BAapHAHTHl OCYILIECTBICHMS BKJIIOYAIOT METAJAHHBIE C
OOBEKTHBIM, KAaHAJIbHBIM WJIM THOPUAHBIM TMPEACTABICHUSAMH CHTHAJNA, TOBBIIIAIONINE
KAa4eCTBO BOCIPOU3BENEHHsI TOr/A, KOrZla KOMIIOHOBKA CHCTEMBbI BOCIIPOU3BENEHHS He
COOTBETCTBYET KOMIIOHOBKE, MpPEOyCMOTPEHHOH B Xome co3maHusi copepxumoro. Kax
TaKOBOE, MpUMeHeHHe 1/ 3Q(EexT B pe3ysibTaTe NPUMEHEHUSI METaJaHHbIX OyAeT 3aBUCETh

OT MIPEAHA3HAYCHHBIX U (baKTI/ILIeCKI/IX CUCTEM BOCIIPOU3BCACHMUS.

BunaypanbHOoe NpeABAPHTENILHO MPEeICTABJICHHOE COJEP:KHMOe, BOCIPOH3BOJIHMOE

rPOMKOI0BOPHUTEISAMH

[0052] Kak  ommcano B pasgene O  TPEANOCHUIKAX, BOCIIPOU3BEACHUE
IPOMKOTOBOPUTENISIMH OMHAYPAJBHOTO TMPEABAPUTENBHO TMPEACTABIEHHOTO COAEPKHUMOIO
MOKET TPUBOAWTH K HEECTECTBEHHOMY TeMOpY H3-3a TOTO, YTO CIEKTPaJbHbIE METKH,
HeoTbemsieMo npucyTcTByromue B HRIR unu BRIR, npuMeHsroTCs ABa)KAbl: OJUH pa3 — B
XO/Ie TPEABAPUTENBHOTO TMPEACTABJICHUS, W €II€ pPa3 — B XOIE BOCIPOU3BEICHUS B
aKkyctuueckoir cpeme. Kpome TOro, Kakmoe BOCIPOM3BEACHHE OWHAYpPAIBbHOTO
NPEABAPUTEIPHO  MPENCTABIEHHOIO COAEPXKMMOTro OyAeT HEOThEMJIEMO  BKIIIOYATH
a3UMyTaJbHbIE METKU OIpPENENICHUSI MECTOIOJIOXKEHUS, TAaKXK€ MPUMEHSEMbIC TBAKIbI, YTO
BbI3bIBAET HEBEPHOE TMPOCTPAHCTBEHHOE OTOOpakeHHEe W OWIMOKU  ONpeIeNieHUs

MCCTOITIOJIOKCHUA.
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[0053] Ha ¢wur. 2 nokazana naHHbIM BapuaHT ocyiuecTBieHus o0padorku 20. Kanan unm
o0bekT 21 mepBoHauanbHO noasepraercs: ceepTke 22 ¢ HRIR 23 nepen xomupoBanuem 25.
Takum oOpasoMm, mepex KOAMPOBAHMEM COIEPKHMOE Ha OCHOBE KAaHAJIOB WM OOBEKTOB
MOJBEPTraeTCsl HMMUTHUPOBAHUIO BOCHPOM3BEIAEHUS TPOMKOIOBOPUTENSIMH IOCPEACTBOM
obpadorkn HRIR wmum BRIR. BnocnenctBum 00paOoTaHHBIH CHUTHAN Komupyercs 25,
nexogupyercss 26 M BOCHPOU3BOAMUTCS  TPOMKOTOBOPUTENSIMH 27, 4YTO  BHOCHUT

BBILIEYOMSIHYThIe apTe(aKThL.

[0054] CnexTpanbHble apTe(akThl, BOSHUKAIOLINE B PE3yJIbTaTe ABOHHOIO MPUMEHEHHUS
aKyCTHUYECKOTO MyTH OT JMHAMHKOB K OapaOaHHBIM MEpPEernoHKaM, MOTYT OBITh, IO MEHbIIEH
Mepe, YaCTUYHO CKOMIIEHCHPOBAaHbI IyT€M NPUMEHEHHs 3aBHCSINETO OT YaCTOThI
ko3¢ dunmenTa ycuneHust WM OcialieHus] B XONe NEKOIUPOBAHUS WIIM BOCIPOH3BEACHUS.
JlaHHBIE TIapaMeTpbl YCWJICHUS MM OCNaOJeHHsT MOTYT BIIOCIEACTBUU KOOUPOBATHCS H
BKJIFOUATHCS B cozepkumoe. J{iist BOCTIpon3BeeHNsl HAayITHIKAMH JJaHHBIE TTapaMeTPhbl MOTYT
OBbITH OTOPOIIEHBI, TOTJA KaK AJISi BOCIIPOU3BEACHUS TPOMKOTOBOPUTEIISIMH K CUTHAJIAM TEPe

BOCITPOM3BEACHUEM MPUMEHSIOTCS] KOJUPOBaHHbBIE KO3(P(PUIIMEHTHI YCUIIEHUS.

[0055] OnuH U3 BapUAHTOB OCYLIECTBJIEHUS MPUTOJHOTO MOCHenoBaTenbHOro xoxa 30
00paOOTKM MJaHHBIX MMOKa3aH Ha ¢ur. 3. B nmaHHOW cxeme, Koraga BOCIPOU3BEACHHE
NPEeIHA3HAYeHO [UIs TPOMKOTOBOpDUTENEH, METaJaHHble yCHJIEHUS MpPEABAPUTEIbHO
BBIUUCILAIOTCS 31 npu co3iaHuu npeactaBieHus. MeTtanaHHble SBISIOTCS KOAUPOBAHHBIMU C
OunaypanpHO OOpaOoTaHHBIMM CHUTHalIaMu. B xome pmexkomupoBaHust MHGpOpMaLMs
METaJaHHBIX Takke paekoxupyercs 32. 3aTeM OHa HCHOJB3YIOTCA Il TMPUMEHEHUs
ko3 dunmenra 33 ycuneHuss K IEKOJUPOBAHHOMY CHTHANY AJIi YMEHBIICHHUS 3HAYUMOCTH
apredaxToB. s BOCIPOW3BEACHUS] HAYLIHHKAMM, C JIPYroil CTOpOHBI, 3Tambl 31—33 He
TpeOyroTcsl (MCKJIIOYAKOTCs), M JEKOAMPOBAaHHAs HHQPOpPMAIMS MOXET TMPUMEHSATHCS

HETIOCPEACTBEHHO JI1 BOCIIPOU3BEACHUS HAYLIHUKAMM.
pumep peanuszauun

[0056] B opnHoll U3 peanmzaumii 111 BBIMUCIEHUS METaAaHHBIX 31 yCHUIIEHUs] BXOIHBIE

CHTHambl X;[] C JHUCKPETHBIM BPEMEHHBIM HHIEKCOM 1 M BXOOHBIM HHIEKCOM I

AHATU3UPYHOTCA B YaCTOTHO-BPEMCHHbBIX MO3aMKax. I[J'I;[ COCTaBJICHUS YaCTOTHO-BPEMCHHBIX

MO3aWK, KaXIblii M3 BXONHBIX CUTHAJIOB X;[7.] MOXHO pa3OuThb Ha BPEMEHHBIE KaJpbl, a

Kbl Kaap, B CBOKO O4Yepeab, MOKET OBITh pasjiesieH Ha Ioyiochl 4acToT. Ilomocer gacTor
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MOTYT OBITH TMOJIY4EHbI, HalpUMep, INOCPENCTBOM Takoro OJyioka (UIBTPOB, Kak OJOK
KBaZpaTypHbIX 3epkaibHbIX (uibTpoB (quadrature mirror filter, QMF), nuckpernoro
npeobpasoBanusi @Pypoe (discrete Fourier transform, DFT), guckperHOro KOCHHYCHOTO
npeobOpa3oBanus (discrete cosine transform, DCT) unu moObIx apyrux cpencrs pasdueHus
BXOJIHBIX CHUTHAJIOB HAa MHOXXECTBO MOJIOC 4acTOT. Pe3ynbraroM maHHOro mpeoOpa3oBaHHs

SBJISIETCS TO, YTO BXOIHOM CUIHAN X;[N] Ui BXOMHBIX AaHHBIX ¢ MHAEKCOM i U JUCKPETHO-
BPEMEHHBIM MHIEKCOM N Tpencrasisiercss curHaigamu X;[k b] mommonoc mns Bpemennoro

uHTepBana (wim kaapa) k u nmoxnosoce!r b. KpatkocpouHast SHeprusi B 4aCTOTHO-BPEMEHHOH

mozauke (K,B) nmeer Bun:

KB = ) xlkblxlkbl
bkeBE

rne B, K — Habopel wacrotHeix (b) u BpemeHHbIX (k) HMHAEKCOB, COOTBETCTBYIOIIUX

TpeOyeMOl 4aCTOTHO-BPEMEHHON MO3aHKe.

[0057] INpencrasienue OUHAypaibHBIX CUTHAIOB ¥i[n], ¥ [N] B obnactu muckperHoro

BPEMCHHU AJIA JIEBOT'O U MPABOIro yxa COOTBETCTBCHHO, UMECT BUA!

yiln] = Z %;[n] * hy;[n]

elnl = D w0l o]

rae hy; by ; — HRIR umn BRIR, cooTBETCTBYIOIIAs BXOAHOMY MHAEKCY i 17l J€BOro M

NpaBoro yine COOTBETCTBEHHO. WHbIMEU ciioBamu, mnapa ¥yi[n], ¥p[n] OunaypanbHbix

CHTHAJIOB MOXKET OBITh CO37JaHa IMyTeM KOMOWHUPOBAHUS CBEPTKH U CYMMHUPOBAHHS BXOJHBIX

naHHbIX I. BrnociencrBuu 5T GMHAypasibHbIE CHIHABI MOTYT ObITh MpeoOpa3oBaHbl B

YaCTOTHO-BPEMECHHbBIE MO3auMKKU C HUCIOJb30BAHHUEM TaKOro XKE IpoLecCa, KakK MPOLECC,

NpUMEHEHHBIN K curHaiam X; [K, b]. Takum o6paszom, 11 naHHBIX OMHAYPabHBIX CUTHAJIOB B
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JaCTOTHOM OOJIACTH KPaTKOCPOUHAs SHEPTHs B YaCTOTHO-BpeMeHHoH mo3auke (K, B) moxer

OBITh BBIUUCJIEHA KAK:

oy, (K. B} = z yilk bly; [k.b]
bk eB.K

[0058] Jlanee, Ha OCHOBaHHHM COXPAHEHHs] HHEPrUU B KaXKIOW YaCTOTHO-BPEMEHHOMU
MO3aHKe, MPOCYMMHPOBAHHOM MO BXOJHBIM OOBEKTaM 1 B YHCIUTENE U N0 OMHAYpaJbHBIM

CUTHAJIaM j B 3HAMEHATEJE, MOTYT ObITh cocTaBlieHbl MeTananubie W{ K, B} ycunenus:

Zioy (K.B)

w2 {K,B) =
(K.B) Zja:{ﬂ,j{K,E)

[0059] MertanaHHbIE W(K,E) MOTYT OBITh 3aT€M TIOJBEPKEHbI KBAHTOBAHUIO,

KOAVPOBAHHUIO, W BKJIKOYEHbI B OWTOBBI TOTOK ayOuOKoIeKka. 3areM nekoxep Oyxer

npumensiTe Metananuble W{ K, B} k xaapy K u nonoce B oboux curnanos ¥; u ¥, (BXozxHoe

NPEACTaBJICHUE) Ul MTOJYUEHHUs BBIXOAHOTO MpencTaBieHus. Takoe NCIONb30BaHUE OOIINX

merananupix W{K, B}, npuMeHeHHBIX Kak K ¥}, TaKk M K ¥y, OOECIIEUMBAET COXpPaHEHHE

crepeodoHUYEeCcKOro OajgaHca BXOAHOTO MPEICTaBICHHS.

[0060] [ToMUMO BBIIIEOTIUCAHHOTO CIIOCO0a, B KOTOPOM OMHaypajibHble CHIHAIbI ¥j[n],
¥ [] co3maroTcs mocpencTBOM CBEPTKM BO BPEMEHHON 00JAaCTH, MpOLECC OMHAYPajbHOTO

NpEACTABJICHUA SABJIACTCA TaKXE IMPUMCHHUMBbIM B yacTOTHOH oOnactu. MHbIMU CJIOBaAMU,

BMECTO TMEPBOHAYAJILHOTO BBIUMCIIEHUsS] OMHAYPAJIbHBIX CUTHAJIOB ¥ [1], ¥ [] BO BpemeHHOM
o0nacTu, MOXXHO BMECTO 3TOTO NMpeoOpa3oBaTh BXOJHBIE CUTHAIBI X; [n] B npencraBnenue B

4acTOTHOW oOnact u mpumeHnth npouecc ceeptkn ¢ HRIR B wacroTtHO#t obOmactu mst

TEHEPUPOBAHNs TPEACTABIEHNUS OUHAYPAJbHBIX CHTHAJIOB ¥j [k,b] B wacroTHoii obmacty,

HanpuMep, NPU MOMOINU CIIOCOO0OB OBICTPOH CBEPTKH B 4acTOTHOH oOmactu. Ilpm Takom

noaxoaec npeacTaBJICHUC OMHAypaIbHBIX CUTHAJIOB ¥; [k, h] B YaCTOTHOM 00JIaCTH MOJIy4aeTCsI
i y

6e3 HeOOXOANMMOCTH B TeHEPUPOBAHUH 3TUX CUTHAJIOB BO BPEMEHHOW O0JIACTH, U ISl HETO He
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Tpedyercss mnpumeHeHue OJyioka (UIBTPOB WM mpeoOpa3oBaHUE Ui TMPUMEHEHUS B

OTHOILIEHUN OMHAYPAJbHBIX CUTHAJIOB BO BPEMEHHOM 00J1acTH.

Bocnpoun3sBoanmoe HAYHIHHKAMH cTepeo(OHHYECKOe COAep:KHMOe, BKIIOYas 0e33xoBoe

OHHAypaJIbHOE NPeACTABJICHHE

[0061] B nanHO# peanusauuu CcTepeopOHUYECKUN CUTHAJ, MpeJHA3HAYEHHbIH ISt
BOCITPOU3BCACHUA T'POMKOIOBOPUTCIAMH, KOOUPYETCA B COUCTAHHMU C OOMNOJIHUTECJIbHBIMU
JaHHBIMH Ui CIIOCOOCTBOBAHMSI ~ BOCIPOM3BENEHUIO  JAHHOTO  CHTHAIA  JUIst
I'POMKOTOBOPHUTENEH depe3 HayIIHUKH. Eciu naH HaOOp BXOAHBIX OOBEKTOB HIIM KaHAJIOB

%;[n], To mabop cmrmanoB z [n]ans rpomkoropopuTeneii OOBMHO TeHepUpyeTCcs
nocpencTsoM  KodpduimeHToB i YCWIEHHS  aMIUIMTYJHOTO  [MaHOPAMUPOBAHUS,

NPEACTABISIIOIUX KO3(PPHUIHUEHT yeuieHnss O0BbeKTa 1 B JTMHAMHUKE §:

Zg [n] = z 8i.s%j [1’1]

[0062] JUis  CcOmep’)KMMOro Ha OCHOBE KaHajoB Kod(duuueHTsl g5 YCHICHHS

AMIUIUTYJHOI'O IaHOpaMHpPOBAaHUA OOBIYHO  SIBJISTFOTCS MNOCTOAHHBIMH, TOraa KakK JJId
COOCPKUMOro Ha OCHOBE O6’beKTOB, B KOTOpPOM MpeAnojiaracMo€ IOJOKEHUE oOBeKTa
MPpEeACTaBJIACTCA IPU TMOMOIIHU MEPEMEHHBIX BO BPEMEHU METAaAaHHBIX, KOC—)q)(bI/ILII/IeHTbI

YCUJICHHsI, COOTBETCTBEHHO, OYAyT MEPEeMEHHBIMH BO BPEMEHH.

[0063] Eciu [aHbl CUTHAJIBI Zg[N], MOmmexalqyue KOIUPOBAHUIO U JEKOXHPOBAHHIO, TO

Habop Kko3(pUIMEHTOB W TpeOyeTcss HaWTh Tak, 4YTOObI, ecinu 3TH KO3(h(HUIUEHTHI

IPUMEHSIOTCA K CUTHANIaM g [n], To pesyasTupyOmIE MOAMDUIMPOBAHHDIE CHIHANBI 1 Voo

COCTAaBJICHHBIC KaK:

= z Ws 125
5

¥r = z Wy, rZg
5
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TOYHO COOTBCTCTBOBAJIU 61/1Haypaan0My NPpEACTAaBICHHUIO TEPBOHAYAJIBHBIX BXOIHbBIX

CHUTHAJIOB ¥; [11] B COOTBETCTBUM C BBIPAKEHHUSAMH:

yiln] = Z %; [n] * Iy;[n]

gelnl= ) xi[n]«hy;[n

[0064] Koadpuumentsr w MoxkHO HaliTm myteM MuHUMH3auuu L2-kputepus E mexny

TpeOyeMbIM U (pakTHIECKIM OMHAYpaTbHBIMU MPEACTABICHUSIMU:
— o 12 = |2
E= In—-5F+ly. - gl
w = arg min{E)

[0065] Pewmenne nst MuHUMU3anuy OMUOKU E MOXKHO MOJIyYHUTh MPU MOMOIIY PEIIeHUH
B 3aMKHYTOM BHJI€, METOAOB TIPAaJUEHTHOrO CIyCKa WK JIFOOOro APYroro MOIXOASIIEro
UTEPATUBHOTO MeToAa MHUHMMI3anuu (GyHkumu omuOok. B kauectBe omHOro mpumepa

TAKOr'0 PELICHUS MOXKHO 3aIlMMCaTh Ppa3JIMYHbIC 5TAaIlbl MPEACTABICHUS B ManHqHOﬁ 3aIIuCH:

Y =XH
7 = XG
Y = XGW = ZW

JlanHass MaTpuuHas 3alKuChb OCHOBaHa Ha OJHOKAHAJIBHOM Kajape, coaepxaiieM N

IMCKPETHBIX 3HAYEHUH, MPEICTABICHHBIX B BUI€ OAHOTO CTOJIONA:

XE[U]
= .
XE- = :
%[N — 1]
U MaTpull Kak KOMOMHAIIMM HECKONbKHMX KaHajoB 1 = {1, ..., I}, Kaxnablii M3 KOTOPBIX

npeacTaBJICH B MATPULIC OJHUM BeKTOpOM-CTOJ'I6LIOMI



X= [‘fl fj]
[0066] Pemenue nist W, koropoe munumusupyer E, umeer Bua:

W = {G"X*XG + e} 1G"X"XH

rae (*) — omepaTop KOMILIEKCHO-COTPSIKEHHOTO TPAHCIOHUPOBaHUS, | — enuHMYHAs
MaTpHULa, U € — MOCTOSIHHAS peryisipusanuu. JJaHHOe peleHne OTIMYaeTcsi OT crocoda Ha

==

OCHOBE KOX((PUIHEHTOB YCHJIEHHs TEM, YTO CHUTHAl I TEHEPUPYETCsS MaTpulei, a He

ckanspoM W, mpuMeHsieMbIM K CUTHAly Z, UYTO NpeniycMaTpUBaeT BO3MOXXHOCTb HaJIMYUs

-

CKPEIUBAIOIINXCS YJIEHOB (HAMPHMEpP, BTOPOrO CHUTHANA I, SIBISIFOLIErOCsS (YaCTUYHO)

PEKOHCTPYHUPOBAHHBIM M3 TIEPBOTO CHTHAjA Z).

[0067] B npeane ko3 puueHT W ONPEReNsIroTCs ISl KaXKA0W YaCTOTHO-BPEMEHHOU

MO3aUKH JIJI MUHUMHU3AIUH omuOKku E B Kaskaoi 4aCTOTHO-BPEMEHHOM MO3aHKe.

[0068] B npuBeneHHbIX BbIle (parMEHTax OMHMCAHUS U OINpPENeNeHHs MaTPHYHBIX
KO3((PHUIMEHTOB HCIONB30BAICS KPUTEPUNH MHMHUMAJBbHON CpeIHEKBAaIPAaTUYHONW OMIMOKU
(L2-xpurepuii). bes morepu O0OLIHOCTH, BMECTO WIM B JOMNOJHEHHE K TMPUHIHITY
MHHHUMAJIbHOH CpEeIHEKBAAPATHYHONH OINMOKH, AaHAJOTMYHO MOTYT OBbITh HCIIOJIb30BaHbBI
ApyTue XOpOLIO M3BECTHbIE KPUTEPUU WM METOAbl BBIUHCIIEHUS MAaTPUUHBIX
ko3 dunmentoB. Hampumep, marpuunbie KO3()PHUIMEHTH MOTYT OBITh BBIYHCIEHBI C
UCTIOIb30BAHUEM YJICHOB 0OJiee BBICOKOTO TMOPsiIKA MIJIM MyTeM MUHUMu3auuu L1 -kpurepus
(HampuMep, KpUTEePHUs HAMMEHBIIETO a0COIOTHOTO OTKJIOHEHUs ). Kpome Toro, MOryT ObITh
UCTIOJIB30BaHbl PAa3HOOOpa3HbIE METObI, BKIIIOYAOIINE METOAUKH HEOTPHLIATEIbHOTO
Pa3NOKEHUsT WIM ONTHMHU3ALNY, HEMapaMeTPUYECKHe OLIEHKH, OIEHKH MaKCHMaJbHOTO
npasrononoduss u T. M. B pomomHeHwe, MarpuyHble KO3(PPHUIMEHTHI MOryT OBITH
BBIUUCJICHbI C HCIIOJIb30BAHUEM HMTEPATHBHBIX MPOIECCOB MM IMPOLECCOB TPAJAHEHTHOTO
CIyCKa,  METOJOB  WHTEPIOSALHMM,  OSBPUCTHYECKUX  METOAOB,  JIUHAMHUYECKOIO
NPOrPaMMHUPOBAHUs, MAIIWHHOTO OOY4YeHHs, HEUeTKOH ONTUMH3aLW{, UMUTHPOBAHHON
3aKaJKH, UM MOTYT OBITh NCIIOJIB30BAHBI PEIIEHUS B 3aMKHYTOM BHJI€ U METOJUKHU aHAJIN3a
yepe3 cuHTe3. M mocnenHee, HO HE MEHEE Ba)KHOE, OLIEHKa MATPUYHBIX K03(p(HULHNEHTOB

MOKET OBITh OrpaHHu4vcHa pas3jIuvHbIMHU CHOCO6aMI/I, HanipuMep, Ipyu NOMOIIU OIrpaHUYCHUS
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Auamna3oHa 3HA4YEHWH, PEryJsIpU3UPYIOIIMX  YJIEHOB, CYNEPHO3UIMHU  TpeOOoBaHHMH

COXPAaHCHUA DHEPIUU U T. II.

[0069] B curyamusx npaktudeckoro npumenenus, HRIR umu BRIR hy; hy; Gynmer

BKJIOYATh 3aBUCSINME OT YaCTOThlI 3alepKKu H/wiu caBurd no ¢ase. COOTBETCTBEHHO,
K03 PULHEHTBI W MOTYT SIBJISITBCSI KOMIUIEKCHO3HAYHBIMU ¢ MHHMOM COCTABJISIFOLIEH, IO

CYLIECTBY OTJIMYHOHN OT HYJIS.

[0070] OnuH W3 BAapUAHTOB peajdu3aluu OOpaOOTKH NAaHHBIX B JaHHOM BapHaHTE
ocyuiectBieHus mokazaH 40 Ha ¢ur. 4. 3BykoBoe conepxkumoe 41 oOpadaTeiBaeTcst OJIOKOM
42 aHaANMBUPYIOIIHUX THOPHIHBIX KOMIUIEKCHBIX KBAAPATYpPHBIX 3€PKaJbHBIX (HIBTPOB
(hybrid complex quadrature mirror filter, HCQMF) B curnanel moxmosioc. 3atem, IUis
TeHEPUPOBaHUsT OWHAypaJbHBIX CHTCHAJIOB Y, K BBIXOJHBIM JaHHBIM OJioka (HUIBTPOB
npuMensroTes 43 HRIR 44, IlapannensHO BXOOHBIE AAHHBIE NPEACTABIAIOTCS 45 and
BOCIIPOU3BEACHNUS T'POMKOTOBOPHUTENSIMH, B PE3YJbTaTe€ 4Ero OOpa3ylTCs CHTHAIBI Z
rpoMKoropopureneii. B nononaenue, 3 cUrHanoB Z rpOMKOTrOBOpPUTENEH U OMHAYpaJbHbBIX
curHajioB Y BBIUHCISAIOTCA 46 ko3¢ uuneHTrr (Mo BecoBble KO3(PPHUIMEHTHI) W, IPHYEM
OHU BKJIFOYAIOTCSI B OMTOBBIH MOTOK 48 0Oa3oBoro komepa. Moryr ObITh HCHOJIB30BaHBI
pasnuuHble 6a30BBIE KOnEpHl, Takue Kak, Hanpumep, MPEG-1 Layer 1, 2, 3, packpsiTble B
ny6nukanuu 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 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 BKJIIOYAIOTCA MOCPEACTBOM CChUTKM. Eciu 0a30BBIA komep He
o0namaeT CHOCOOHOCTBIO HCIIOJIB30BAHUSI CHTHAJIOB TIOATIONOC B KAa4yeCTBE BXOIHBIX
IAHHBIX, 3TH CUTHAJBI MOIIOJIOC MOTYT CHadayia ObITh NpeoOpa3oBaHbl BO BPEMEHHYIO
o0nacTb ¢ HCIONB30BaHHEM OoKa 47 CHHTE3UPYIOIIUX THOPUAHBIX KOMIUIEKCHBIX

KBaJpaTypHbIX 3epKaibHbIX punpTpoB (HCQMEF).

[0071] Ha cropoHe npexogupoBaHus, €CJAM JEKOAEP BBIMOJHEH C BO3MOXHOCTHIO
BOCIIPOMU3BEACHUS Uil HAYIIHUKOB, KO3 PUIINEeHTHl n3BiekaoTcs 49 u npumensrores 50 k
curaaynam 6azosoro aekoxaepa nepen cuaresoMm 51 HCQMF u Bocniponssenenuem 52. Eciu

0a30BbIi Komep He BbipadarbiBaeT curHaibl B obnactu HCQMF, moxker morpedoBarbces



24

HeoOs3aTenbHbIN 0ok 54 aHammsupyromux ¢uisrpoB HCQMF, kak nokasaHo Ha ¢ur. 4.
Takum o00pa3om, CHUTHaIbBl, KOIHUPOBAaHHbIE Oa30BBIM KOIEPOM, IpPEIHA3HAYEHBbl IS
BOCIIPOU3BEACHNUS TPOMKOTOBOPHUTENSIMH, TOrAa Kak Ko3(pQUIUEHTHl INpeoOpa3oBaHus
CUTHAJIOB TPOMKOTOBOpUTENEll B OWHAaypajbHblE CUTHAJBI ONPENENSIOTCS B KoAepe H
NpUMEHSAIOTCS B Aekoxepe. Jlekomep MokeT ObITb  JONOJNHHUTEIBHO  OCHAINEH
(yHKLIMOHATBHON BO3MOKHOCTBIO KOPPEKLMH IIONb30BaTeNeM, U, TaKUM 00pa3oMm, B
pekuMe  BOCIPOM3BEACHMs Ui  HAYIIHUKOB  MOJIb30BaTElb  MOXKET  BBIOMPATH
BOCIIPOM3BEACHHE HAYIIHMKAMH OOBIUHBIX CHTCHAJIOB T'POMKOTOBOPHTENEH, a He
OuHaypaspbHO 00pa0OTaHHBIX CUTHAJIOB. B TaHHOM ciydae NeKOoAep MTHOPUPYET BECOBBIE
koapduumentsl. HakoHel, eciau JAeKoAep HACTPOEH Ha BOCHPOHM3BEINEHUE 4Yepe3
I'POMKOTOBOPHUTENH, BECOBBIE KOIPPUIUEHTHI MOTYT OBITh MPOUTHOPHPOBAHBI, U CHUTHAJIBI
0a30BOro gexkonmepa MOTYT BOCHPOU3BOOUTBCS CHCTEMOH BOCIPOM3BENCHHUS dYepe3
I'POMKOTOBOPHUTENH JINOO HEMOCPEACTBEHHO, JUOO MOCJE MOBBIMAOIIEr0 MUKIIHPOBAHUS
WIA TIOHW)KAIOINETO0  MHUKIIMPOBAHMUS  JUII  COOTBETCTBHSI KOMIIOHOBKE  CHCTEMBI

BOCIIPOU3BECACHUS Y€PE3 TPOMKOTOBOPUTEIIN.

[0072] byner o4eBHAHO, YTO CrOCOOBI, OMMCAHHBIE B MPENLIECTBYIOIINX Maparpadax,
HE OIPaHUYMBAIOTCSA HCIOJIb30BAHHEM OJIOKOB KBaAPATYPHBIX 3€PKAJbHBIX (DHIBTPOB,
MIOCKOJIBKY MOTYT C HE€ MEHBLINM YCIIEXOM HCIIONIb30BaThCs KakK Onoku (QuibTpoB Apyroi
KOHCTPYKIMH, TaK U KPaTKOCPOUYHbIE IUCKpeTHbIe npeobpasoBanust Pypre ¢ 00paboTKOit

MCTOJOM OKHa.

[0073] JlaHHass cxema oO0JiagaeT pasIUYHBIMH MPEUMYIIECTBAMH IO CPAaBHEHUIO C
TPAIULHUOHHBIMH MOIXOAAMH. DTH MPEUMYINECTBA BKJIIOYAOT CHEAyoLue: 1) CI0KHOCTb
AeKonepa JIMIb B CAaMOHW  MajOW  CTEMEHH TMPEBBIMIAET CJIOKHOCTh  OOBIMHO
cTepeo(pOHNIECKOr0 BOCIPOU3BENEHUS, TIOCKOJIBbKY JOMOJIHEHNE B IEKOIEP COCTOUT TOJIBKO
U3 MPOCTOH (3aBHCSINEH OT BPEMEHH W YaCTOThI) MATPULBI, YIPABISIEMOH MPU MOMOLIH
uHpopmaru OuToBOrOo TOTOKA. 2) JlaHHBIA TOIXOA SBISETCS MPHUTOAHBIM IS
COIEP’KUMOTO Ha OCHOBE KaHAJIOB U Ha OCHOBE OOBEKTOB, M OH HE 3aBUCUT OT KOJHYECTBA
OOBEKTOB WJIM KaHAJOB, MNpUCYTCTBYyrOmuX B comep:xxkumoMm. 3) HRTF cranoBsTCs
napaMeTpaMHu HAaCTPOHKM KOAepa, T. €. OHH MOryT ObITb MOAMU(ULIMPOBAHBI, YJIyYILISHBI,
U3MEHEHbl WJIH NPUCIOCOONEHbl B 000N MOMEHT BpPEMEHH BHE 3aBUCHMOCTH OT
COBMECTHUMOCTH Aekonepa. i 1eKonepoB, MPEACTaBICHHbIX B JaHHON OONACTH TEXHUKH,
HRTF moryt no-npexHeMy OBITH ONTHMHU3UPOBAHBI HJIM HACTPOEHBI B COOTBETCTBHH C

TpeOOBaHUSAMH NOJB30BaTENsT 0€3 HEeOOXOAMMOCTH B MOAU(UKALMU 3TAanoB 00paboOTKH
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TaHHBIX Ha CTOpOHE nekoxepa. 4) buroBas cKOpoCTh mnepenadnl AAHHBIX SIBISETCS
YpEe3BBIYAHO HU3KOW 10 CPaBHEHHMIO C OHWTOBBIMH CKOPOCTSIMHM Nepeavd JaHHBIX,
HEOOXOAMMBIMU JJIi MHOTOKAHAJBHOTO COAEPKUMOIO WM COAEPKUMOIO Ha OCHOBE
OOBEKTOB, IOCKOJbKY H3 KOJepa B AEKOmep HEoOXOAMMO MNepenaTh JIUIIb HeOoJbLIoe
KOJIMYECTBO CUTHAJIOB TPOMKOroBOpuUTeNel (Kak MpaBWwio, OAWH WIHM JBa) C
JOTIOJTHUTENIbHBIME TAHHBIMU (C HU3KOH CKOPOCTBIO mepenayuu) st KodpGUIUEHTOB W. 5)
OnuH U TOT ke OUTOBBII MOTOK MOKET ObITh BEPHO BOCIPOHM3BEAECH IPOMKOTOBOPHUTEIISIMU
U HayIIHUKaMU. 6) BUTOBBIN MOTOK MOXKET ObITh COCTaBJEH MacCIITaOHpPyeMbIM 00pasom;
€CJIM, B KOHTEKCTe KOHKPETHOH yCIyrd, B KOHEYHOH TOYKE TapaHTHPOBAHO HCIOJB30BAHUE
TOJIbKO TPOMKOTOBOpHUTENEH, TO KO3()PHUUIMEHTBI W MOTryT OBITh yHOaJeHbl U3 OHTOBOTO
NOTOKa 0€3 MOCNENCTBHI MU TPAIULHUOHHOIO IMPENCTABICHHUS] TPOMKOTOBOPHUTEISIMHU. 7)
OtnuuuTenpHble TNPU3HAKA TEPENOBbIX  KOJAEKOB, JACHCTBYIOIIME B  OTHOLICHHH
NPEICTABJICHUH IJIsl TPOMKOTOBOPUTENEH, TaKhe KaK yIpaBJICHHE 'POMKOCTBIO, YCUIICHHE
auanora u T. 4., OyayT MpoaoibkaTh NeHCTBOBATH 1O Ha3HAUEHUIO (TIPU BOCTIPOM3BEACHHUU
rpoMKoropopurensiMu). 8) 3a cuerT MacmTaOupoBaHHMA KO3(PPUIMEHTOB W, TPOMKOCTH
OMHaypaJIpbHOrO MPENCTABICHHUS MOXKET O0OpaldaThIBATBCS HE3aBUCUMO OT TI'POMKOCTH
BOCIIPOU3BEACHNUS T'POMKOTOBOpUTENsIMU. 9) CroymaTenu, HCMIONB3YIOLINE HAYIIHUKH,
MOTYT BBIOHpPATH NPOCIyIINBAaHNE OMHaypajJbHOTO WIH TPaAULIMOHHOTO
cTepeo(OHNYECKOrO MPEACTaBICHUs BMECTO IMPUHYINUTENBHOTO MPOCIYIIUBAHUS TOTO HIIU

APYyToTo.
Pacmnpenue ¢ paHHUMH OTPaKEHHSIMH

[0074] YacTo, sl TMOBBILICHHS] PEATHMCTHYHOCTH OWHAYPaJbHOTO MpPENCTaBJICHUS,
TpedyeTcs BKIIOYCHHE B OMHAypajbHbIE CUTHAJIBI OJHOTO MM 0OJiee paHHUX OTPaKEHUH,
HCIIONIb3YE€MbIX BCII€JICTBUE HAJIU4Ws MMOJIa, CTEH WU MOoTosika. Eciau oTpakeHue umeer
OJIUKOBYIO MPHUPOAY, TO OHO MOXeT OBITh caMO 1O ce0e HMHTEPIPETHPOBAHO KakK
OuHaypajpHOE TpencTaBiieHHe, B KoTopoM cootrBercTByromue HRIR conepkar sddext
MIOTJIOIIEHHS TIOBEPXHOCTBIO, YBEITMUEHHUS 3a1€P’KKH U MOHMKEHHBIH OOLTNI YPOBEHb M3-32

YBEIIMYCHUSA QJIHUHBI AKYCTUYCCKOIO IMyTH OT UCTOYHHKA 3BYyKa K 6apa6aHHbIM MEPCIIOHKaM.

[0075] OTu CcBOWCTBa MOTYT OBITH 3apEerHCTPUPOBAHBI MOIU(PULIMPOBAHHON CXEMOH,
TaKOW Kak cxema, rmokasanHas 60 Ha ¢ur. 5, koTopasi mpencrapisieT co00i MOAU(PUKAIIHIIO
CXeMbI, MMOoKa3aHHOW Ha ¢ur. 4. B xonepe 64 koadpdumuentsr W onpenenstores ans (1)

PEKOHCTPYKIMHU 0e33X0BOro OWHAYpPaJIbHOTO MPENCTABJICHUS W3 TMPENCTABJICHUS IS
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rpoMkoroBopureneii (koapduimentsl Wy), u (2) I8 peKOHCTPYKIUH OHHAYypPaTbHOTO
NPEACTABJICHUS] OTPAXKEHUsI U3 MPEACTaBJICHUS IJIsl TPOMKOroBoputeneil (ko3 puimneHTsl
Wg). B nmanHOM caydae Oe3sxoBoe OuHaypaibHOE TIPENCTaBIEHHUE OIpEeneNsercs ¢

nomoinero HRIR H, GunaypampHOro mnpeacraBieHus, 4TO NPUBOAMT K mape Y 0e35XO0BBIX

OWHaypaJbHBIX CHTHAJIOB, TOTZIa KaK paHHEe OTpakeHue ompexensercs: ¢ nomoiso HRIR

H_, npuBomsimumu k mape curHaioB E panHero orpaxkenusi. [[ns Toro 4toObl chenaTth

(=5

BO3MOJKHOH MapaMeTPHUECKYI0 PEKOHCTPYKLHUIO PAHHErO OTPAKEHUS M3 MHUKIIHPOBAHHOTO
cTepeo(pOHNYECKOro CUrHaa, BaKHO, YTOOBI 3a71eprKKa, BbI3BAHHAS OOJbINEH IMHON MyTH

panHero orpaxenus, Obuta ynaneHa u3 HRIR H, B xoxepe, u uToObl naHHas KOHKpeTHas

3ameprkka Obljia MpUMEHEeHa B IeKOaepe.

[0076] Hexonep OynmeT reHepupoBaTh mapy Oe33XOBBIX CHUTHAJNOB W TMAapy CUTHAJIOB
paHHEro OTpakeHHs myTeM mnpumeHeHus kodpduuuentoB W (Wy; Wg) kK curHaizam
rpoMmkoroopureneit. st umutupoBanus OOJbIIEH ATMHBI MYTU AJISI PAHHETO OTPAKEHUS,
paHHEe OTpakeHHE BIIOCIENCTBUM OOpadaThIBa€TCS TOCPENCTBOM JTama 68 3amepiKKH.
ITapameTp 3anep:xku Oj0ka 68 MOXKET OBITh BKJIIOUEH B OMTOBBIN MOTOK KOAEPA HIJIU MOXKET
NPEACTaBIATh COOOM mapaMeTrp, ONpeAessieMbl IOJb30BATENEM, HIH OH MOXET OBITh
CleNaH He 3aBHCALIMM OT HMHUTHPOBAHHOH aKyCTHYECKOW Cpeabl WM 3aBUCSIIUM OT

(dakTHYEeCKON aKyCTHYECKOH Cpesibl, B KOTOPOH HAXOAUTCS CIyINATENb.
PacmupeHnue ¢ nosgHei pesepoepanuei

[0077] JUis BKJFOYEHMsT B OWHAypasibHOE MpPENCTaBICHUE HMHTHPOBAHUS TO3THEH
peBepOepaiu MOXKeT OBbITh HCIOJB30BAH TAKOW AJTOPUTM MO3AHEH peBepOeparnu, Kak
cetb 3anepkkn obOpartHou cBsism (FDN, feedback-delay network). FDN npunumaer B
Ka4eCTBE BXOIHBIX TAHHBIX OJUH MK OoJjiee OOBEKTOB WM KaHAJOB W BbipabaThiBaeT (B
ciny4yae OMHaypalbHOrO peBepOepaTtopa) nBa cCUrHajia mo3aHel pesepOeparuu. B kadectse
BXOIHBIX JaHHbIX B FDN B TpagWIMOHHOM ajJrOpUTME MOTYT OBITh HCIOJb30BaHbI
BBIXOJIHbIE JaHHBIE IeKoAepa (MK pe3yJIbTaT ero MOHWKAIOIEro MUKIINPOBaHus). JlaHHbIHI
noaxox oOJanaeT 3HAYMTENbHBIM HEAOCTAaTKOM. BO MHOrmx ciydasx HCIOJIb30BaHUS
MOXKET TNOoTpeOOBaThCsl PEryJUPOBKA BEJWYMHBI IMO3AHEH peBepOepamuu JUIsl Ka)XI0ro
oOpekTa. Hanpumep, mpu yMEHBIIEHWH BEJIUYMHBI MO3JHEH peBepOepanyii MOBBINAETCS

Pa30opUUBOCTD AUAJIOTA.
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[0078] B onHOM U3 anbTepHATHUBHBIX BAapPUAHTOB OCYILUECTBJIEHUS YIIPaBICHUE
BEJINYMHON peBepOepaliy s KaXI0ro 00bekTa MM KakJoro KaHajla MOXKET CO3/1aBaThCs
AHAJIOTUYHO TOMY, KaK U3 CTepeOo(POHHYECKOr0 MUKUIMPOBAHHOIO CHTHAJa COCTABISIOTCS
Oe3sxoBoe OMHaypalbHOE MPEACTABICHHE WM OWHAypaJbHOE IpPEACTABICHHE PAHHHX

OTPAKECHUIL.

[0079] Kak moka3zano Ha ¢ur. 6, misi JOMOJHUTEIHHOTO MPUCIIOCOOIEHUST K MO3AHEH
peBepOepaiii MOTYT OBITh BBITIOJHEHBI PAa3IMYHbIe MOAH(HUKALMN TPEABIAYLIINX cxeM. B
koznepe 81 Borruncisiercs: 82 BxonHoi curHan F FDN, koTopbIii MOXKET MpencTaBisaTh COOOH
B3BEIIEHHYI0 KOMOMHAIIMIO BXOJHBIX JAHHBIX. Y Ka3aHHbIE BECOBbIe KOA(P(PULIUEHTHI MOTYT
3aBUCETb OT COJAEPKUMOIO, HAIPUMED, B PE3yJIbTATE PA3METKU BPYUHYIO B XOJ€ CO31aHUS
COIEPKUMOTO HJIM ABTOMATHYECKOH KJIacCMQHUKALMK TPU TOMOINM HHTEJJIEKTHBIX
aNITOPUTMOB aHaim3a MeananaHHbix. Cam BxogHo# curaan FDN orOpaceiBaercst 6okom 83
OLIEHKH BECOBBIX KO3(PHUIINEHTOB, HO AaHHbIe W F KO3(PPUIIMEHTOB, AeNar0Iue BO3MOKHOM
OLIEHKY, PEKOHCTPYKLHUIO WIH NpuOImkeHue BxogHoro curHana FDN u3 mpencraBieHus
IUIsI TPOMKOTOBOpHTENIeH BKIIOYAOTCS 85 B OuTOBBIM moTok. B nmekomepe 86 BXOmHOM
curian FDN pekonctpyupyercst 88, oOpabarbiBaercss camoii FDN u Brimouaercs 89 B

OWHaypaJbHBINA BBIXOJHOW CHTHAJ 1Jis cayares 91.

[0080] B nomonnenne, FDN wMoxer ObITh COCTaBjJ€Ha TakK, YTO OHAa JOIMYCKaeT
HECKOJIbKO (mBa win Oojiee) BBOAOB, M, TAKUM OOpa3oM, MPOCTPAHCTBEHHBIE BEIMYHHBI
BXOJIHbIX CHUTHAJIOB COXpaHstoTcst Ha Beixoge FDN. B stux cnyuasx B OMTOBBIH MOTOK
BKJIFOUAKOTCsA JAaHHBIC KOB(b(bI/IL[I/IeHTOB, ACJIar0Ie BO3MOJKHOI OLCHKY Ka>XJ0ro BXOAHOI'O

curHana FDN u3 npencrasieHus ajs rpOMKOTOBOPUTENEH.

[0081] B ostomM cioyuae MoxkeT mOTpe0OBATBCS — YIPABJICHHE  OMpENeCHHEM
MNPOCTPAaHCTBCHHOTO MECTOIOJOKECHUA 0o0ObekTa WM KaHajda OTHOCHUTEILHO BXOAHBIX

naHHbIx FDN.

[0082] B HekoTOphIX chydasx MOKeT ObITh BO3MOXKHO TI'€HEPHUPOBAHUE BXOJHBIX
CHUTHAJOB HWMHUTHpPOBaHUs mo3nHed pesepOepaumn (Hanpumep, FDN) B orBer Ha
napaMeTpbl, MPUCYTCTBYIOLINE B MOTOKE NAHHBIX Ui APYrOro Ha3HaueHHus (Harpumep,
apaMeTpOB, CHEIHAIBHO HE MPeIHA3HAYEHHBIX JIJIs IPUMEHEHUs! K 0a30BbIM CUTHAJIAM JIJIS
reHepupoBaHust BXoaHbIX curHanoB FDN). Hampumep, B omHOI mnpuMepHON cucreme

YCHJIEHUS] TUAJIOTa TUAJIOTOBbIM CUTHAJN PEKOHCTPYHUpPYyeTcs: U3 Habopa 0a30BBIX CHUTHAJIOB
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nyTeM TMPUMEHEHHss K OJTUM 0a30BbIM CHTHAjJaM [apaMeTpPOB YCHJEHHUS TUAJOra.
JlManoroBelii CHUTHAJ 3aTeM YyJiydliaercs (HalpuMep, YCHUJIMBAETCS) U MUKIIUPYETCS
00paTHO B 0a30Bble CUrHAJBI (UTO, TAKUM 00pa30oM, yCUIHBAET AUAJIOTOBbIE COCTABIISIOLINE
OTHOCHUTEJIbHO OCTAJIbHBIX COCTaBJIOLINX 0a30BbIX CUTHAOB). Kak ommcaHo BbIlIe, 4acTo
TpebyeTcst cocraBnenne BxogHoro curHana FDN takum oOpa3zom, 4ToObI OH He comepikal
AMAJIOrOBbIe COCTaBIsIOIMe. Takum oOpa3oM, B CUCTEMAX, e YK€ JOCTYIHBI TapaMeTpbl
YCUJIEHUS] JTUAJIOra, MOXHO PEKOHCTpyHnpoBaTh TpeOyembiii BxonHoii curnan FDN 0Oes
nauanora (WJid, IO MEHBIIEH Mepe, ¢ MONABJICHHBIM JHAJIOTOM) MyTEM, B MEPBYIO OYepeNb,
PEKOHCTPYKIIMM TUAJIIOTOBOrO CHrHaja M3 0a30BOro CHrHajla M IapaMeTpOB YCHIICHHS
IUanora, a 3aTeéM BbIUMTAHHUS (HAMpUMep, AHHYJUPOBAHUS) AMAJIOTOBOIO CHUTHANA U3
0a30BBIX CHUTHAJIOB. B TakoH cucTeMe CHEeIMAJU3UPOBAHHbIE MApaMeTphbl IS
PEKOHCTPYKIMH BXOAHOro curHaita FDN m3 0a30BBIX CHUTHAJIOB MOTYT HE SIBISITHCS
00s13aTeNbHBIMU (TaK KaK BMECTO HUX MOTYT OBITh HCIIOJIb30BAaHBI MapaMeTpbl yCHIECHUS
aUanora) W, TakuM OOpa3oM, MOTYT OBITh HCKJIFOYEHBI, YTO MPHUBOAUT K YMEHBIICHUIO
HEOOXOAMMOH CKOPOCTH Tepenadd NaHHBIX NapaMeTpoB Oe3 moTepu (PyHKIHMOHAJIBbHBIX

BO3MOXKHOCTEH.
KomOuHupoBaHNe paHHUX OTPaKeHHH U MO3AHeH peBeplOepauuu

[0083] Hecmotps Ha TO, 4TO B MPEALIECTBYIOUINX pa3aenax 00O3HaYeHbl PACLINPEHUS
0€39X0BOr0 MpPEACTABICHUS 32 CYET pPAHHEr0 OTpPaXKeHUs (OTpakeHWH) M MO3JaHEH
peBepOepanuy, Takke BO3MOXKHbBI MX KoMOnHauuu. Hanpumep, cucrema MOXKET COepIKaTh:
1) xoadpdurumenter Wy st onpeneneHus: 0€33X0BOr0 MPEACTABICHUS U3 MPEACTaBICHUS
IUIi TPOMKOTOBOPHTENEH; 2) HOMOJHUTENbHbIE KO3(pduuuentsl W sl OmpenesieHus
OMpPENeNeHHOrO0  KOJHMYEeCTBA  PAHHUX  OTPAXKEHUH M3 TPEACTABICHUS IS
IPOMKOTOBOpUTENEH; 3) nomonHuTenbHble KO3(Q(uumnenTsl W 1 OnpenesieHus OHOTO
win Oojee BXOOHBIX CHUTHAJIOB TO31HEH peBepOepalyi U3 TMPENCTaBICHUS IS
I'POMKOTOBOPUTENEH, UYTO MO3BOJSIET YNPABISATh BEIMYMHOW MO3MHEH peBepOepanuul auis

KQKIOro 00OBbeKTa.
Be3sxoBoe nmpeacraB/ieHHe KaK MepBoe MpeACTABIEHHE

[0084] HecMmoTps Ha TO, 4TO UCIONB30BaHUE MPEACTABIEHHUS JI1 TPOMKOIOBOPUTENEH B
KauecTBE IIE€PBOTO NPEACTABICHUS, MOAJNEKAINET0 KOAUPOBAHUIO 0a30BBIM KOAEPOM,

oOJjamaeT MPEenuMyIIeCTBOM OOeCTeueHuss OOpaTHOW COBMECTHMMOCTH C JeKOAepaMH, He
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o0nanarmumMi CocOOHOCTHIO HHTEPIPETALNHN WM 00pabOTKU NaHHBIX W MpeoOpa30BaHus,
YKa3aHHOE INepBOE MpPEJCTaBICHUE HE OrPaHUYEHO NMPEACTABIEHHEM AJsl BOCIPON3BEINEHUS
rpoMmkoroBoputesisimu. Ha ¢ur. 7 mokasaHo cxemaruueckoe mpencrasieHue crocoda 100
KOAMPOBaHUS U JEKOAMPOBAHUs 3BYKOBOrO cozepxkxumoro 105 anga Bocnpou3BeAECHUs
HaymHukamu 130 unu rpomxorosoputensamu 140. Kogep 101 npunumaer BXogHOE 3ByKOBOE
conep:xumoe 105 u obpabaTeiBaeT 3Tu cUrHaNIBI pH oMoty 0j10ka 106 punsrpos HCQMEF.
Brocnencreun Ha ocHoBanuu 0a3bl 104 manueix HRIR/HRTF snementom 109 cBeptku ¢
HRIR renepupyercsi 0Oe3dxoBoe mnpencraBieHue Y. B pomonnenue, snementom 108,
BBIUNCJIIOIIUM W TNPUMEHSoIUM MaTpuuy G NaHOpaMHUpOBaHUsS TPOMKOTOBOPUTENEH,
BeIpadaThIBaeTCs MpencrasiieHne Z st rpomkoroopureneid. Kpome toro, smement 107

BbIpadaThIBaeT BXOJHOW MUKIIUpoBaHHbIN curaain F FDN.

[0085] be3sxoBblii curHan Y, HeoOs3aTeNbHO, NPEoOpPa3OBBIBAETCS BO BPEMEHHYIO
obnacte ¢ ucronpzoBanueM Osoka 110 cunTesupyromux punsrpos HCQMF u komupyercs
6azoBbM komepoM 111. biok 114 ouenku npeobpazoBanust BerYuCsieT napamerpsl W (112),
JeNarome BO3MOXKHOH peKOHCTpykmuto BxomgHoro curHaima F FDN w3  Ge3sxoBoro
npeacrasieHus Y, a Takke nmapamerpsl Wy (113) st peKOHCTPYKIMU MPencTaBieHus Z IJIst
rpoMKOTroBOpuUTeNel u3 0e3sxoBoro npeacrasienus Y. [lapamerpst 112 u 113 BrirouaroTcst B
OuTOBBIN NMOTOK 06a30BOrO Kozepa. B kauecTBe ajgbTepHATUBBI WM B JOTIOJHEHHE, HECMOTPSI
Ha TO, 4TO 3TO He MOKa3aHO Ha ¢ur. 7, GIOK OLEHKH MpeoOpa3OBaHUsI MOXKET BBIYUCIITDH
napaMeTpbl Wg, Jenarpiue BO3SMOKHON PEKOHCTPYKLMIO curHana E paHHero orpaxeHus u3

6€e35X0BOr0 NpeacTaBieHus Y.

[0086] Jlekonmep uMmeeT nBa pexxuma padOThI, MOKa3aHHBIX Kak pexum 102 mekoxpepa,
IpefHa3sHAaYeHHbI i npocaymuBanus 130 depe3 HaymHuku, u pexuMm 103 pexoaepa,
NMpeaHa3HaYeHHbId Uil BocmpousBeneHus 140  rpomkoroBopurensiMd. B ciyuae
BOCTIPOM3BEACHHS] HaylIHWKaMu 0a30Bbli  gekomep 115  nmekomupyer  0Oe33xoBoe
npencTaBieHne Y W JAekogupyeT mapamerpbl Wg mpeoOpasoBanms. BrocnencrBuu
napametrpsl Wp mpeoOpa3oBaHHs TMPUMEHSIOTCS K 0€39XO0BOMY MPEIACTABIEHHIO Y TIPH
nomoru 6yioka 116 MaTpuLUpOBaHUS IJIsT TIOJYYESHHs OLIEHOYHOro BXoaHOoro curaana FDN,
KOTOpbIi Brnocienctsuu obpadateiBaercst FDN 117 nnst monydeHuss CUrHajla TMO3THEH
pesepOepaunu. ITOT CHrHaJ TMO3AHEH peBepOepan MHKIIUPYETCs C  0e39XOBBIM
npencraBienneM Y mipu momomm cymmaropa 150, mocie kotoporo ciexnyer Omok 118
curTesnpyromux GuaprpoB HCQMF, nns nmonydenus npencrasieHus 130 ans HayIIHUKOB.

Ecnn Ttaxke umeroTcss mapamerpbl Wg, HOEKOAEp MOXKET NPUMEHSATb 3TU MNapameTpsl K
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0€35X0BOMy MpPEACTaBIEHHIO Y I MOJyYeHUs OLIEHOYHOIO CHIHAja PAHHErO OTPAXKEHUs,
KOTOPBIM BIOCIENCTBHM 0O0padaThIBae€TCsl IOCPEACTBOM 33AE€PKKH W  MUKIIUPYETCS C

0€39XOBbIM MPEICTaBICHHEM Y .

[0087] B cnyuae BocripousBeneHusi IPOMKOTOBOPHUTENISIMH, JE€KOAEP AEHCTBYET B PEXKUME
103, B koTopom Oa3oBblil nexonep 115 mexomupyer Oe3sxoBoe mpexacTaBieHHE Y, a TaKKe
napamerpsl Wz Brocnencteum stan 116 marpuuupoBaHusi npuMeHsieT napamerpsl Wz B
OTHOLIEHHH O€33XOBOr0 MpEeACTaBieHUs Y Ui TOJNYYEHHs] OLEHKH, WIH TPUOTMKEHUs,
npeacTaBieHuss Z ayis rpoMmkoroBoputeneil. Ilo3nHee 3TOT curHad mpeoOpa3oBBIBAETCS BO
BpeMeHHyr0 oOnacte Omokom 118 cunresupyrommx guaptpoB HCQMF u BocmpousBonutcst

rpoMkorosopurensimMu 140.

[0088] Hakonen, ciemyer oOTMeTUTb, 4YTO CHCTeMa, TIOKa3aHHass Ha ¢ur. 7,
HEeoOs3aTeIbHO, MOXKET JKCIUTYaTUPOBATBCS MPU OTCYTCTBUHM OIpENeNieHUs U Tepenadu
napametpoB Wz B 3ToM peskime paboThl ipeacTaBieHne Z sl TPOMKOTOBOPUTENEH HEJIb3s
creHepupoBarb U3 0e33x0Boro mnpexacrasyieHuss Y. OnHako, TO MNPUYHMHE TOTO, YTO
OTIPENENSIOTCS U MepenaroTcs mapamerpbl Wi W/ Wg , u3 0€39X0BOro NpeiCcTaBIeHUs

MOXHO CreHEpUPOBATh MPCACTABICHUEC MAJid HAYIUIHUKOB, COACPIXKAIIECC COCTAaBJIAIOLINE

PaHHUX OTpPaKEHUH W/MM NO3HeH peBepOepannu u3 0€39X0BOr0 MPEACTABICHMS.
MHorokaHa/ibHOe NpeACTABJIEHHE 1JIS TPOMKOroBopuTe e

[0089] CrnenuanucraM B JaHHOW O0JIACTH ClienyeT MPHUHSATb BO BHHUMAHHUE, YTO MEPBOE
NPEACTaBJICHHE MOTOKA BOCIIPOU3BEACHUS, 3aKOIUPOBAHHOE B KOAEPE, MOXKET MPEICTABIISTh
co0OH MHOTOKaHAJIbHOE MPENCTaBJICHUE, HANpPUMEp, OKPYKArollee WIH IOTPyKaKoee
NpPEACTaBJICHUE JJIsl TPOMKOTOBOPHTENEH, TaKoe Kak mpexacrasieHue B ¢opmarax 5.1, 7.1,
7.14 u 1. n. OOCyXHIEHHbIe BBIIIE, HANPUMEpP, CO CChUIKOH Ha (ur. 4, BapUAHTBHI
OCYILIECTBIICHUs U300PETEHNUs, B KOTOPBIX BTOPOE MPEACTABICHHE MOTOKA BOCIIPOU3BEIEHHSI
npencTasisier codoil crepeodoHUYecKoe MpencTaBieHne, OyAyT AeiCTBOBATh aHAJOTHYHBIM
o0pa3oM, XOTsi pa3Mep MaTpull OyaeT OTKoppekTupoBaH. Hampumep, B TO Bpemsi Kak s
npeobpa3oBaHusi U3  OOHOTO  CTepeOPOHUYECKOro  TPEACTABJIICHUS B JIPYroe
crepeoOHNYIECKOE TPEACTABICHNE AOCTATOUHON SIBJISIETCA MATPULIA MTAPAMETPOB Pa3MEPOM
2x2, s mpeoOpa3oBaHUsl  MATHKAHAIBHOTO  OKPY)KAIOIIEro  MPEACTABJICHUs B
crepeodOHNUECKOE TIpeAcTaBiIeHHe Tpedyercs MaTpuma pasMepoM 5S5x2, a [

npeoOpa3oBaHusl U3 OKpY’KAKOIIEro npencrasieHus B ¢opmare 5.1 (AT KaHAJIOB MOJHOU
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MIOJIOCHI TIPOMYCKAHUsI M KaHaJ HU3Ko4YacTOTHBIX 3(pdexroB (low-frequency effects, LFE)) B
crepeooHUYECKOe TIPECTaBIeHne — MaTpHia pasmepom 6x2. Kak crienacrsue, KOIUIECTBO
JOMOJHUTENbHON  MHpOpManMM, HEOOXOAMMON  IJIsI  TNpPENCTaBlEHHs  [apaMeTpOB
npeoOpa3oBanusi, OyIeT yBEJHMYUBATHCS BMECTE C UHCIOM KaHAJOB B MPENCTABICHUU IS
I'POMKOTOBOPHTENEH, M COOTBETCTBYIOIIMM 00pa3oM Takke OyneT yBeIN4uBaThCA

BBIYUCJIMTEIbHAS CJIOKHOCTD IMPpOHECCa NEKOAUPOBAaHUAA.

[0090] Bo uzbexkanue WM AJii MUHMMU3ALMHA 3TOTO BO3PACTAHUS BBIUUCIUTEIHHON
CIIO)KHOCTH TpPHU MpeoOpa3oBaHUM TEPBOro mpeacraeiieHuss ¢ M1 kaHajJoB BO BTOpOE
npexncrasieHue ¢ M2 kaHanos, rae MI>M2, Hanpumep, KOrma OKpyXKawollee HWIu
MOTpy’KaloIee  TMpencTaBjeHre JUIsi  TPOMKOroBopuTeniell  mpeoOpa3oBBIBaeTCS B
OuHaypaapHOe CTepeoOHMYECKOe TPEACTaBICHHe, TMepen ONpeaesiecHHeM IapaMeTpOB
npeoOpa3oBaHUs MOMKET SIBIISITECS TPEUMYINECTBEHHBIM TOHMKAIOIIEe MUKIIUPOBAHHE
MEPBOro TMPENCTaBJCHUs B MPOMEXKYTOUHOE NpeICTaBjieHne. Hampumep, OKpy:Karolee
npencrasienue B popmate 5.1 MokeT ObITh MOABEPTHYTO MOHIKAIOMIEMY MHUKIIHPOBAHUIO B

crepeoOHNYECKOe TPEICTaBIeHUE Ul IPOMKOroBopuTeneii B popmare 2.0.

[0091] Ha ¢ur. 8a mokaszan xomep 200, B koTOpOM 3BYyKOBOEe coaepkumoe 201
npencrasisiercss O0mokom 202 mpencraBieHHs B OKpYyKarollee MpeAcTaBlieHue S s
rpomkoroBoputeneli ¢gopmara 5.1, koropoe komupyercs ©Oa3oBeiM komepom  203.
IIpencraBnenue S B ¢popmare 5.1 Takke mpeoOpasoBbiBaeTcss MonysieM 204 MOHMKAOIIETO
MHUKIIMPOBAHUSI B MOJYYEHHOE B  pe3yjbTaTe  IOHIKAIOLIEr0  MHKIIWPOBAHHUS
MIPOMEKYTOYHOE JABYXKaHaJIbHOE (cTepeodoHudeckoe) npeacrapnenue Z. Hanpumep, neBbiii
kaHas, Z (ZL), moxxer ObITh BhIpa’kE€H KakK B3BELICHHAsh CyMMa JieBoro kaHana (SL), mesoro
ookoBoro kanana (SLS), nenrpanproro kanana (SC) u kaHajga HU3KOYACTOTHBIX 3((HEKTOB

(SLFE) oxpy>karomiero npeacTaBieHust S B COOTBETCTBHH CO CIEAYIOLINM YPaBHEHHEM:
ZL = (SL + a*SC + b*SLS + c*SLFE)

rme a, b W ¢ TpencTaBisIOT CcOOOH COOTBETCTBYIOIIME TMOCTOSIHHBIE, HaINpHUMep,

a=b=sqrt(0,5)=0,71, u ¢=0,5.

[0092] 3BYKOBOE COIEPKUMOE Takke BBOAUTCA B Omok 205 OuHAYpasbHOTO
NPEACTABJICHUS,  BBINOJHEHHBIH C  BO3MOXKHOCTBIO  NpEACTaBIeHHUS  0€39XOBOTO
OunaypanpHOro curfaina Y. bmok 206 BbMHCIEHHS MapaMeTpoOB NPUHHMAET O€33XOBBIH

curHanl Y u crepeodOHUYECKH CUrHal Z, TMOJYYeHHBIH B pPe3yJbTaTe IMOHMKAIOIIEro
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MHUKIIUPOBAHUS, M BBIUUCIAET mapaMeTpbl Wy mnpeoOpa3oBaHus CTEPEOPOHUIECKOTO
curHasa B Oe39XOBbI curHai. B cpaBHeHmu ¢ BelmeonucaHHod ¢ur. 4, Omok 202
NPEACTABJICHUS MPENCTaBIsAeT cOO0M MHOIOKAaHANbHBIN BapuaHT Onoka 45 mpeacTaBieHus,
TaK KaK BBIXOJIHbIE JaHHbIE B 00OMX CIIydasX AOCTABISIOTCS B Oa30Bblid koxep 203/48. Bioku

205 1 206 B npUHLUIIE HASHTUYHBI OJI0KaM 43 1 46.

[0093] Kpome Toro, xomep Takke MOkeT comepxarb Ojok 207 (COOTBETCTBYIOLIHIA
Onoky 82, mokazaHHOMY Ha (ur. 6) mys mpeacTaBieHus BxoaHoro curHana FDN, u torma
O6mok 206 MokeT OBbITh BBINOJHEH C BO3MOXKHOCTBIO BBIYHMCICHUS Takke M Habopa

napameTpoB W FDN (cooTBercTByrommux 0Jioky 83 Ha ¢ur. 6).

[0094] Ha ¢ur. 8b mokazan nexonep 210, B koropom 6a30BbIit nexonep 211 npunumaer u
IEKOOUPYET OKpy’karolee npexacrasieHne S B popmate 5.1, a Takke HaOOPBI MapaMeTpoB
Wy u W Oxpy:xkaroliee npeacTaBiieHue S mpeoOpa3oBbIBAETCS B MOJYYCHHBIN B Pe3yJibTaTe
NOHIKAIOLIET0  MHUKIIMPOBAHUS — ABYXKaHAJNbHBIA  (cTepeodoHHMUEcKwil) CcurHaia Z
MOCPEACTBOM MOAyJiA 212 NOHMXKAOMIEr0 MHUKUIUPOBAHMS, AEUCTBYIOLIETO TAaKUM JKe
oOpazom, kak ero sksuBajieHT 204 B konepe. IlepBerii 6510k 213 MaTpULIMPOBAHUS TPUMEHSIET

napamerppl Wy K CTepeoQOHHUECKOMY  TPEACTaBICHUIO Z AN CO3JaHHs

PEKOHCTPYUPOBAHHOTO 0e33X0BOro curHana I. Bropoit Onok 214 MarpuumMpOBaHUS

npuMeHsieT napameTpbl Wp K CTepeopOHHYECKOMY TMPEACTABIEHUID Z Ui CO3MaHUs
pexoHCcTpyupoBaHHOro BxonHoro curHana FDN. Bxonnoii curnan FDN ucnonbs3yercs B FDN

215 nna co3maHus CHrHajla TIO3MHEH pesepOeparmu, KOTOpbid noGasnsercss 216 k

PEKOHCTPYMPOBAHHOMY O€33XOBOMY CHMIHajy I JJIsl CO3JAHUSI OWMHAYPAJbHBIX BBIXOJHBIX

nanHbiX. Crenyer oTMETUTh, 4To 00paboTka B Oynokax 213—216 aHanornyHa TaKOBOW IS

nekozepa 86, moka3aHHOrO Ha Qur. 6.

[0095] Jliss MeHee BBICOKMX OHTOBBIX CKOpPOCTEW TMepenayd HaHHBIX H3BECTHO
UCTIOJIb30BaHUE MapaMeTPUUECKUX CIIOCOOOB Tepenadn npeacrasieHus B ¢popmare 5.1 npu
TIOMOIIIH TIOJIYYEHHOTO B PE3yJIbTaTe MOHMKAIOIIEro MUKITUPOBAaHUS curHana B ¢popmarte 2.1
1 HaOopa mapameTpoB CBsi3H, CM., HanpuMmep, mydmukanuo ETSI TS 103 190-1 V1.2.1 (2015-
06). B Takoii cucreme 0a30BbIi aAekozep (AKTUYECKH BBIMOJHSET IOBBILIANOLIEE
MUKIOUPOBAHUE [JIsl CO3MaHUsl NEKOOUPOBAHHOrO mpencrasienus B ¢opmare S5.1. Ecnu
BApPMAHT OCYIIECTBJICHUS, TOKa3aHHbIA Ha ¢ur. 8b, peanmsyercs B TaKOM JAEKOIEpE,

pesyJbTaToM Oyner nekozep, rmokasaHHbli Ha ¢ur. 9a. Cnexnyer oTMETUTh, YTO Oa30BBIM
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nekomep 311, mnokasaHHblii Ha ¢ur. 9a, comepkur Moxaysnp 312 MOBBIIAKOLIETO
MUKIIMPOBAHUS ISl TOBBIIIAIOINEr0 MUKIIMPOBAHUS NpeacraBieHus B ¢(opmare 2.1 B
npencrasienne B ¢opmare S5.1. Ilpencrasnenue B ¢opmare 5.1 3arem mnoneepraercs
MOHM>KAIOLIIEMY MUKIIMPOBAHUIO B IpeAcTaBieHue B popmare 2.0 mpu nomouy Moayist 212

HOHIJKAIOIIETr0 MUKIIUPOBAHMSI, KaK IMOKa3aHo Ha dur. 8b.

[0096] OnHako B JaHHOM KOHTEKCTe, eciu TnpexacrasieHue B ¢Gopmare 2.1 yxke
BKJIFOUEHO B OWUTOBBIN MOTOK, MOBBIIAIOIIEe MUKIIHpOBaHUe B (opmar 5.1 He TpeOyercs u
MOeT OBbITh OMYIIEHO ISl YIPOIIEHHs Aekoaepa. Takol ynpoLIeHHbIH 1eKoaep MOKa3aH Ha
¢ur. 9b. 3necy 6azoBbIil nexonep 411 nmexomupyer TOJIBKO MpencraBieHue B Gopmare 2.1.
OTO TmpeAcTaBleHHWE MPUHUMAETCSl  YIPOLIEHHbIM MonyjieM 412  mOHWXKarolIero
MUKIIUPOBAHUS, BBIMOJHEHHBIM C BO3MOJKHOCTBIO MpPeoOpa3oOBaHUS MPENCTABICHHUS B

dopmarte 2.1 B mpencrasnenue B popmare 2.0 B COOTBETCTBUU ¢ YPABHEHUSIMU:

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

rae L, R u LFE 00603Ha4aroT JieBbIi U MPaBblii KAaHAJBI TOJTHOHN MOJIOCHI MPOITYyCKAHUS 1 KaHAJ
HU3KOYAaCTOTHBIX 3((EeKTOB NEeKOANPOBAHHOIO NpeAcTaByieHus B (hopmare 2.1, mpu 3ToM a u
b mpencTaBisiFOT COOOM COOTBETCTBYIOLIUE IMOCTOSHHBIE, OKa3bIBAIOIINE BO3IEHCTBHE HA
MOBBIIIAKOIIEE W TOHIIKAIOIIEe MUKIIMPOBAHUE, BBINOJNHsAeMOe MoayismMu 312 u 212

NOKa3aHHbIMU Ha ¢ur. 9a.

[0097] ITpouecc, onucanubiii Ha ¢ur. 9a u 9b, npennosaraer MOJy4YeHUE B pe3yJIbTaTe
MOHM)KAOLIEr0 MUKLIUPOBAaHUSI CUrHasia B (opmare 2.1 U COOTBETCTBYIOLIUX MapaMeTPOB
CBSI3U. AHAJOTMYHBIH TIOAXOJ MOXKET OBITh HCIIOJNIb30BAaH B CHUCTEME, B KOTOPOIl
UCIOJIb3y€eTCsl, HAallpUMep, NOJy4YeHHbIN B pe3yJibTaTe MOHMUKAIOIIEr0 MUKIINPOBAHMSI CUTHAI
B (popmate 3.1 u COOTBETCTBYIOIIME APAMETPHI CBsI3U. B KauecTBe ajbTePHATHBBI, CHCTEMA,
nokaszanHas Ha ¢ur. 8a u 8b, Takke MOXKET IEPEHOCUTH TOTIOJIHUTENbHYIO BCIIOMOTATEIbHYIO
UH(pOpPMALIMIO, TTO3BOJSIFOIIYIO BBIMOJIHATH MOBBIIAIOINEE MUKIIHPOBAHNE MPEACTABICHUS B
dopmarte 5.1 B mpencraBieHHe HA OCHOBE OOBEKTOB, Kak 00cyxkaeHo B myonukamu ETSI TS

103 190-1 V1.2.1 (2015-06).

ToaxkoBaHust
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[0098] OTcpulka B JaHHOM OIHMCAaHUM K «OJHOMY BapUaHTy OCYLIECTBJICHUS,
«HEKOTOPBIM BapHAHTaM OCYLIECTBICHHUS» WM «OAHOMY U3 BAPUAHTOB OCYILIECTBIICHMS
O3HAYaeT, YTO KOHKPETHBIH OTIUYUTENbHBbIA MPU3HAK, KOHCTPYKLMS WM XapaKTEePUCTHKA,
OINHCAaHHAs B CBSA3M C JAHHBIM BapUAHTOM OCYILIECTBJICHMs, BKJIIOYEHA B 110 MEHbLIEH Mepe
OIVH BapUaHT OCYINECTBJICHMs HacTosiero usobperenus. IlosTomy mosiBnenus ¢pasbl «B
OHOM BapHAHTE OCYIIECTBJICHHS», «B HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHHS» WIH «B
OTHOM W3 BAPHAHTOB OCYIIECTBJCHHUS» B PA3JUYHBIX MECTaX JAHHOTO OMUCAHHS MOTYT, HO
Heo0sI3aTeNIbHO, OTHOCUTBCS K OJHOMY M TOMY K€ BApPHAHTY OCYIIECTBJICHUS U300pETCHHUS.
Kpome TOro, KOHKpETHbIE OTIMYUTEIbHbIE MPU3HAKHU, KOHCTPYKLUU WM XapaKTEPUCTUKU
MOTYT KOMOWHHUpPOBATbCS B ONHOM MJIM 0Oojiee BapuUaHTAaX OCYIIECTBJICHHUS JFOOBIM
NOAXOMAIIMM O00pa3oM, 4YTO JOJDKHO OBbITh OYEBHIHO W3 JAHHOTO OMNHCAHUS IS

CTHELMAIMCTOB CPpeAHeN KBaTu(UKauy B TaHHOH 0OJIacTH.

[0099] B pamkax pmaHHOro OMHUCAHUS WCIOJb30BAHHE TMOPSAKOBBIX YHCIUTEIbHBIX
«TIEPBBINY, «BTOPOWY», «TPETUH» W T. . IUI OMHUCAHUS OOBIYHOTO OOBEKTa YKa3bIBAET
€IMHCTBEHHO HAa TO, YTO MPOU3BOIUTCS OTCHUIKA K PA3IMYHBIM MpPHMEpPaM CXOMHBIX
OOBEKTOB, W OHU HE MpeIHA3HAYeHBbI Iisi OOO3HAYEHUS] TOTO, YTO OOBEKTHI, OMHUCAHHBIC
TakKuM O0pa3oM, IOJKHBI HAaXOOUThCS B JAHHOW TIOCIENOBAaTEJIbHOCTH BO BPEMEHHU, B

IPOCTPAHCTBE, [0 PAHTY WX JIOOBIM HHBIM 00pa3oM.

[0100] B npuBeneHHol Huxke (HopMysie H300peTeHUs! U B JAHHOM OIUCAHUM JIFOOO0H M3
TEPMHUHOB  «COAEPXKALUNY», «COCTOSALIMM H3» HIU «KOTOPBIH COAEPIKUT»  SIBISETCS
HEOTPaHUYUBAIOLINM TEPMHUHOM, YTO O3HAYAET BKJIFOUEHHE 10 MEHbIIEH Mepe CIeNYIOIINX 32
HUM 3JIEMEHTOB/OTJIMYUTENIbHBIX TPU3HAKOB, HO HE HCKJIIOYEHHE OCTaJbHBIX. I[lo3TOMY
TEPMUH «COAEpKAIIMI» TMpPH €ro HMCIONb30BaHUH B (opmysie nM300peTeHus: He clenyer
UHTEpIPETUPOBAaTh KAaK OrPAaHUYHUBAIOLINN B OTHOLIEHWH CPEACTB WJIM 3JEMEHTOB, WU
STANoOB, MNEPEeYHCsIeMbIX Tocine Hero. Hampumep, oObeM BBIpaXEHHS «YCTPOHCTBO,
comepkamee A u B» He crnenyer orpaHM4MBaThH YCTPOWCTBAMH, COAEPKAIMMMHU TOJBKO
snevMeHTsl A u B. Ecim mo0oil M3 MCHONB3yeMbIX B JAaHHOM OINUCAHUU TEPMHHOB
«BKJIFOYAIOIINIY MIIA «KOTOPBIN BKJIFOUAET» TAK)KE MPEACTABISIET COOON HEOrpaHMYUBAIO NN
TEPMUH, KOTOPBIN TaKXKe O3Ha4aeT BKJIFOUEHUE no MEHbLIEN Mepe
3JIEMEHTOB/OTJIMUUTENBHBIX MPU3HAKOB, CIEAYIOLINX 32 3TUM TEPMUHOM, HO HE HUCKIIIOUEHHE
ocTaNbHbBIX. TakuM 00pa3oM, «BKIIOYAIOIIUI» SBISIETCS CHHOHUMOM U O3HA4aer

«COoAEepKALLUIY.
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[0101] B pamkax maHHOro ONHUCAaHUS TEPMHUH IPHUMEPHBIN» HCIOJNB3YETCs B CMBICIE
MIPEACTABJICHUs] NIPUMEPOB, B OTJIMYME OT YKa3aHWsl CBOWCTBA. T. €. «IIPUMEPHBIM BApUAHT
OCYILECTBIIEHUs» — 3TO BAPUAHT OCYILECTBJICHMs], IPEIyCMOTPEHHBIN B KaUeCTBE MPUMEDPA,
HO He 00s3aTeNbHO SIBJSFOIUIICS ONHUM W3 BAPUAHTOB OCYIUECTBIICHHS MPUMEPHOTO

CBOIICTBA.

[0102] Crnenyer moHUMaTh, YTO B IPUBEACHHOM BBILLIE ONMUCAHUU IPUMEPHBIX BAPHAHTOB
OCYLIECTBJICHUsT M300PETeHUs] Pa3JIMYHble OTJIMYUTENbHbIE MPH3HAKH H300pETeHHs MHOTAA
IPYIIUPYIOTCS B OAMH BAPHAHT OCYIUECTBICHUS H300peTeH s, PUTYPY WM UX OMUCAHUE IS
BBIOOpA ONTHMAJBHOTO MyTH OMUCAHUA U Ui 00eCHeueHHs] TOHMMAaHUsl OTHOTO WJIH Oolee
Pa3JIMYHBIX aCHeKTOB H300peTeHMs. Takoil cnoco0 pacKpbITHs, OFHAKO, HE CIEAyeT
UHTEPIIPETHPOBATh KaK OTPAKEHHE HAMEPEHHE TOrO, UTO 3asBJICHHOE M300peTeHune Tpedyer
OOJbIIEro KOJIMYECTBA OTJIMYUTEIbHBIX MMPU3HAKOB, Y€M KOJIMYECTBO MPU3HAKOB, KOTOPHIE B
npsiMO (popMe TIepEeUnCIIeHbl B KAKAOM MyHKTE GopMyibl n3o0pereHus. Bmecto sToro, kak
OTpakaeT  HIDKecienyroomas  ¢opMmysia  H300peTeHus, OCOOEHHOCTH  HM300peTeHus
3aKJIIOYAIOTCS MEHEE YeM BO BCEX OTJIMYHMTENBHBIX NPHU3HAKAX BBIIIEONHCAHHOTO OJHOTO
BapHWaHTa ocyulecTBiieHus m3ooperenus. [loaromy Qopmyna m3olOpereHus, ciaenyrommas 3a
paznenom «ITogpobHoe onucanuey, TakuM 00pa3zoM OE30rOBOPOYHO BKIIFOUEHA B 3TOT pas3ned
«[TonpoOHoe omucaHuey, MpUYeM KaKIbIH MyHKT (OPMYJIbI CAMOCTOSITEIBHO MPEACTABIISET

co0O# OTHENbHBIN BAPHAHT OCYIIECTBIIEHUS JTAHHOTO N300PETeHHUS.

[0103] Kpome TOro, HecMOTpss Ha TO, 4YTO HEKOTOPblIE BapHaHTBl OCYLIECTBIICHHUS
1/1306peTeH1/1$1, OIMHUCAHHBIC B JaHHOM OIIMCAHWH, BKJIHOYAaOT OAHWU, a HE JOpYyTruc
OTIUYHUTECIIbHBIC NIPU3HAKH, BKJIIFOUCHHBIC B APYIrUE€ BapUaHTBI OCYIICCTBIICHUA 1/1306pe'reHH$[,
KOM6I/IHaLII/II/I OTJIMYUTCIIbHBIX TIPU3HAKOB H3 Pas3IMYHbIX BapUAHTOB OCYLICCTBIICHUSA
u300peTeHrs MOAPA3YMEBAKOTCS KaK HAXOASIIUEcs B mpenenax oObeMa H300peTeHHs U
o0pasyrolire apyrie BapUaHThI OCYIIECTBJICHUs W300pETeHus], KaK JOKHO OBITh MOHSITHO
CHeLMaMCTaM B JaHHOW obmactu. Hampumep, B Hmxecnenyromeil Gopmyne u3oOpeTeHus
J'II'06]:»Ie 3asIBJICHHBIC BAPUAHTBHI OCYIICCTBJICHUA I/1306peTeHI/I$I MOTYT 6bITb HUCIIOJIb30BAaHbI B

JIE000H KOMOUHALIUY.

[0104] Kpome Toro, HeKOTOpbIE BapHaHTHI OCYIIECTBJICHHUS W300pPETeHUs OIMUCAHBI B
JAHHOM OIHMCAaHUH KaK CIOCO0 MM KOMOHMHAIUS 3JIEMEHTOB Croco0a, KOTOPbIE MOTYT OBbIThH
peanan30BaHbl MPOLECCOPOM  BBIYMCIUTEIBHONH CHUCTEMbI, WJIH JPYTHMU CpENCTBAMH

ocyIecTBiieHus Takol (QyHkiuu. Takum oOpazoM, mporeccop ¢ HeOOXOAUMBIMH KOMaHIaMU
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IUIE OCYLIECTBJIEHUSI YKA3aHHOTO criocoda WM 3JieMeHTa criocoba olpasyer CpencrTBa s
OCyILIeCTBIIEHUs crocoba wmnu 3yemMeHta cnocoda. Kpome Toro, omnucaHHbli B JaHHOM
ONUCAHUM BJIEMEHT BapHUaHTa OCYLIECTBJICHUs YCTPOHCTBA MpEACTaBisieT COOOi mpHuMep
CPEINCTB OCYIUECTBJIEHHS (DYHKIMH, BBIMOJHAEMON 3JIEMEHTOM JJIsl OCYIUECTBJICHHS

N300peTeHmsL.

[0105] B rmnpuBeneHHOM B JAaHHOM JOKYMEHTE OINUCAHUU H3JIOKEHO MHOXKECTBO
KOHKpeTHbIX Jneraneil. OpHako cleayeT IOHMMAaTh, YTO BapUaHThl OCYIIECTBJICHUS
U300peTeHHst MOTYT UCIOJIb30BATHCS HA MPAKTUKE 0€3 3TUX KOHKPETHBIX JeTaieil. B npyrux
CJIy4asiX XOpPOIIO U3BECTHBIE CIIOCOOBL, KOHCTPYKIIUU U TEXHOJIOTUU MOAPOOHO HE TOKA3aHBI

JJId TOTO, 4TOOBI HE JA€J1aTb MCHEEC ACHBIM IMTOHUMAaHHEC JAHHOI'O OIMUCAaHUA.

[0106] AHAJOrUYHO, clienyeT oOpaTUTh BHUMAaHHE, YTO TEPMHUH «CBS3aHHBIN» MPH €ro
UCTIONIb30BaHNM B (opMylie  H300peTeHHst He CIeAyeT HHTEPIPETHPOBaTh  Kak
OTPaHUYHUBAIOLIUIICS TONBKO MPSMBIMU COEIWHEHUSAMH. MOTYT HCHOJB30BaTbCS TEPMUHBI
«CBSI3aHHBIN» U COEJUHEHHBIN» Hapsiay ¢ UX Npou3BoAHbIMU. ClenyeT MOHUMATh, YTO 3TU
TEPMUHBI HE TMPEAINOJArafoTcsl Kak CHHOHUMBI Apyr npyra. Takum obOpasom, oObem
BBIPAXKEHUsI «YCTPOWCTBO A, CBsI3aHHOE C YCTpOWCTBOM B» He cnenyer orpaHu4uMBaTth
yCTPOMCTBAaMM WJIM CUCTEMAaMM, B KOTOPBIX BBIBOJ YCTPOHCTBA A HENOCPEACTBEHHO
COEJIMHEH ¢ BBOJOM yCTpoiicTBa B. DTO 03Hadaer, 4yTO CyLIECTBYeT NMyTb MEXAY BBIBOAOM
yCTpoiicTBA A W BBOJAOM YCTPOWCTBa B, KOTOpBIi MOXET NPencTaBisiTh COOOH MyTh,
CoZiep>Kalluil Ipyrue yCTpoicTBa i cpeacTsa. «CBA3aHHBIN» MOXKET O3Ha4aTh TO, YTO JBA
Wi OoJibIlee KOJUYECTBO SJIEMEHTOB HAXOIATCS WJIM B NPSAMOM  (DU3HUECKOM, WIIH
SJIEKTPUYECKOM KOHTAKTe, WJIM TO, YTO JBa MJH OOJbIIee KOJUYECTBO 3JIEMEHTOB HE
HaXOAATCSA B MPSMOM KOHTaKTe JPYr C APYrOM, OJHAKO MO-TIPEXHEMY KOOMEPUPYIOTCS WU

B3aUMOJENUCTBYIOT APYT C APYTOM.

Takum oOpa3omM, B TO BpeMsi Kak 37eCh ONHCAHO TO, YTO PACCMATPUBAETCS Kak
MPEINOYTUTENIbHbIE BAPUAHTHI OCYIIECTBJICHUS W300pETeHHs], CIEeUUATNCTaM B JaHHOU
00J1acTU JODKHO OBbITH MOHSITHO, YTO B HUX MOTYT BHOCHTBCSI IPYTHE U JOMOJHUTENbHBIE
momupukanuu Oe3 OTCTYIUIEHUST OT HuAer U300peTeHHs, W MOIpa3yMeBaeTcs, 4YTO BCE
yYKa3aHHbIE WM3MEHEeHHs] W MOMU(UKAINK 3asBISAIOTCS KAaK BKIIOYEHHBbIE B O0BEM
uzobperennst. Hampumep, mro0ble mnpuBenAeHHbIE BbIIE (OPMYJBI SIBISFOTCS  TOJIBKO
pUMepaMu TPOLEAYpP, KOTOPbIE MOTYT HCIONB30BAThCs. PYyHKINOHAIBHBIE BO3MOXXHOCTHU

MOTryT I[O6aBJ'IHTbC$[ K CTPYKTYPHBIM CX€MaM HJIM HCKIIIOYATBCA U3 CTPYKTYPHBIX CXE€M, a
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Onepaluyd MOTYT OBITh MOABEP)KEHbI B3aHUMHOMY OOMEHYy Mexay (YHKLHOHAIbHBIMH
OmokamMu. JTtambl MOTYT HOOABISITECS K CIIOCO0AM MM HMCKJIIOYAThCS W3  CIIOCOOOB,

OMHCAHHBIX B Ipefenax 00beMa HaCTOSALIETrO H300pEeTeHMUS.



®opmyJia uzoopeTeHust

1. Cioco®6 KOIUPOBAHHUS BXOJHOTO ayJUOTIOTOKA, COJAEPKAIIETO OJHY WM Oonee
3BYKOBBIX COCTABIISIFOIIUX, OTIMYAIOIIHNICS TEM, YTO KAXKJAas 3ByKOBAasl COCTABIISAIOIIASA

CBsA3aHa ¢ MPOCTPAHCTBCHHBIM MCCTOMOIOKCHUCM, ITPHICM CITI0OCOO BKJIIOYAET ITAITBI:

MPEACTABICHUA NEPBOTO MPEACTABICHUA NOTOKA BOCIPOM3BEACHUS YKA3aHHOIO
BXOJHOTO ayJHOIOTOKA, IIPUYEM YKa3aHHOE IIEPBOE MPEACTABICHHE IIOTOKA
BOCTIPOM3BEACHHS TIPEACTABIIET CO00M HaObOp m3 M1 CHTHANOB, TpeTHA3HAYEHHBIX

AJI1 BOCTIPOU3BEACHUA HGpBOfI CHCTEMOM BOCIIPOHU3BCACHHSA 3BYKA,

MPEJCTABJICHAS BTOPOTO TIPEACTABIICHHS TIMOTOKA BOCHPOHM3BEICHUS YKA3aHHOTO
BXOJHOTO ayJUHONOTOKA, MPH JTOM YKA3aHHOE BTOPOE MPEICTABICHHE IOTOKA
BOCITPOM3BEACHHS TPEACTABISICT COOOM HAOOP W3 JBYX CHUTHAJIOB, TPETHA3HAYCHHBIX
JUT BOCTIPOM3BEICHUST BTOPOH CHCTEMOM BOCITPOM3BEICHHUS 3BYKa, NP 3TOM OJIHO U3
MEPBOTO TPE/ICTABIICHHUS TIOTOKA BOCTIPOU3BEICHUS W BTOPOTO MPEICTABICHHS TOTOKA
BOCTIPOM3BEACHUS TPEACTABIIET COOOM MPEACTABICHUE IS TPOMKOTOBOPUTENECH, U
MPH 3TOM OJHO W3 TMEPBOTO MPEACTABICHHS IMOTOKA BOCIPOHM3BEACHUS W BTOPOTO
NPEJCTABICHUAS TIOTOKA BOCHPOM3BEICHHA TNPEACTABIIET COOOH HSXOBOE HIH

0e33X0B0O€ OMHAYpaTbHOE MPEACTABICHHE;

oTIpe/ieNIiCHHs Habopa mapaMeTpoB NPeoOPa30BaHKA, IPUTOIHBIX I MPEOOPA30BAHUS
MIPOMEKYTOYHOTO MPEICTABICHHS MOTOKA BOCIPOU3BEACHHSA, KOTOPOE MPEACTABIISIET
coOoi HaObOp w3 M3 curHamoB, B NPUOMMIKEHHE BTOPOTO TIPEACTABICHHSA IMOTOKA
BOCITPOM3BEACHHS, TIPH 3TOM HAOOp MapaMeTpoB NpeoOpa30BaHHS 00pa3yeT MATPHILY
yCHIIEHHA pasMepoM M3x2, koTopas TIpH NPHUMEHEHWM HEMOCPEACTBEHHO K
NPOMEXYTOYHOMY  TPEJACTABICHUIO  TOTOKA  BOCIPOU3BEACHUS  MATPHYHBIM
YMHOJKEHHEM O00pa3yeT yKa3aHHOE MPHOIMKEHHWE BTOPOTO MPEACTABICHHS TMOTOKA
BOCIIPOM3BECHUS, W  TPUYEM  TPOMEKYTOYHOE  MPEICTABICHHE  MOTOKA
BOCIIPOM3BE/ICHUS TPEACTABIIET COOOH OJHO W3 TEPBOTO MPEACTABICHUS MOTOKA
BOCIIPOM3BEJCHUS W  pe3yjbraTa MOHWKAIONIET0  MHKITHPOBAHUS  MEPBOTO

OpecaACTaBIICHHUA IMTOTOKA BOCIIPOU3BCACHHA

SAMEHAIOINAA CTPAHULIA o1 31.07.2020



MPHYEM TTApaMETPHl TPe0OPa30BaAHUA OTIPENEAIOTCS MyTEM MUHUMH3ALUN BETHYHHBI
PasHHUIBl MEXKIYy BTOPBIM  MPEICTABICHUEM TOTOKA  BOCTIPOM3BEACHHUA U
NPUOTIIKEHUEM BTOPOTO MPEACTABICHHA MOTOKA BOCIPOM3BENCHHA, 00OPa30BaHHOTO
NPUMEHEHHUEM IIapaMETPOB INPe0oOpPa30BaHUs K MPOMEKYTOYHOMY IIPEICTABICHHUIO

MOTOKA BOCIIPOU3BCACHU ; U

KOOUPOBAHUA TICPBOr0 IMPCACTABICHUA IMOTOKA BOCIIPOHU3BCACHHUA H YKa3aHHOTIO

HaOOpa MmapaMeTpoB MPeoOpPa30BaHUs T IEPEIAYH B ACKOIEP.

2. Cnioco0 mo 1. 1, OTIHYArOMIHIACS TEM, YTO YKa3aHHBIE APAMETPHI MMPEOOPA30BAHUS

SBIISIOTCS TICPEMCHHBIMH BO BPEMEHH W/HITH 3aBHCALIIUMH OT YaCTOTHI.
3. Crioco0 1o mo0oMy U3 MPEABIAYINUX IyHKTOB, OTIIHYAOTIHICS TeM, 4To M 1= 2.

4. Crioco6 mo mroooMy w3 Tt 1—2, oTnuuaromuiics TeM, uro M1>2, M3=2, u mpu
3TOM  CMOCOO  JOMOJNHUTEIIBHO  BKIIOYAET  OOpa30BaHHUE  MPOMEKYTOYHOTO
MPEICTABIICHUS TMOTOKA BOCIPOM3BEICHHUS IMyTEM MOHWKAIOIETO MHKIIAPOBAHHUS

nepBOTO MPEACTABIICHHA MOTOKA BOCIIPOU3BCACHUA B IBYXKAHAJIbHOC TTPCACTABIICHHUC.

5. Cnoco® aekoaupoBaHUs TPEACTABICHUNA MOTOKA BOCHPOM3BEIACHHS W3 TMOTOKA

AAHHBIX, MPUYICM CIT0CO0 BKJIFOYAET ITAITBI:

npueMa ¥ JEKOJMPOBAHHSA TEPBOTO NPEACTABICHHOTO TPEACTABIECHHA IOTOKA
BOCIIPOM3BEICHUSA, TPH 3TOM YKAa3aHHOE IEPBOE TMPEICTABICHHOE NPEICTABICHUE
MOTOKA BOCTIPOM3BEACHUS TMpPEACTaBIAeT co00dM Habop w3 M1 curHanos,

npeaAHa3ZHAYCHHBIX IJI BOCTIPOU3BCACHUA HepBOfI CHUCTEMOM BOCIIPOMU3BCIACHUA 3BYKaA,

nmpueMa W JCKOJUPOBaHHS HaOOpa mapaMeTpoB NpeoOpa30oBaHHs, MPHTOTHBIX IS
npeoOpa3oBaHus MPOMEKYTOYHOTO TPEACTABICHUS IMOTOKA BOCIPOW3BEIACHHS,
KOTOPOE TIPECTaBISET COOOM HAOOP W3 M3 CHrHaNoOB, B MPHONMKEHHE BTOPOTO
NPEACTABIEHHOTO TIPEICTABICHHA MOTOKA BOCIPOW3BEACHUS, MPH 3TOM YKAa3aHHOE
BTOPOE TIPE/ICTABIIEHHOE NPEACTABICHHE ITOTOKA BOCIPOU3BEACHUS TPEICTABIIET
co00¥ HAOOP W3 JIBYX CUTHAJIOB, MPEJHA3HAYEHHBIX I BOCTPOU3BEICHUS BTOPOU

CHUCTEMOH BOCIIPOM3BEACHUs 3ByKa, MPH 3TOM HAaOOp IapaMeTpoB MpeoOpa3oBaHHA
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0o0pa3ylOT MAaTpHUIly YCHIEHUS pasmepoM M3x2, kotopas TP TPUMEHEHHUH
HEMOCPEACTBEHHO K IPOMEXYTOYHOMY NPEACTABICHUIO MOTOKA BOCHPOHU3BEACHUSA
MATPUYHBIM  YMHOKEHHMEM  00pa3yeT  yKa3aHHOE€  MNPUOMMKEHHE  BTOPOTO

npeacTaBJICHUA ITIOTOKA BOCTIPOU3BEACHUA ;

IpPU TOM OJHO M3 TEPBOTO MPEACTABICHUS IMOTOKA BOCHPOWU3BEACHHS M BTOPOTO
NPE/ICTABIICHUS TOTOKA BOCHPOW3BEICHHS TPEICTABIACT cCOOOW MPEACTaBICHHE TS
IPOMKOTOBOPHTENIEH, M TMPH O3TOM OJHO K3 TIEPBOrO MPEJACTABICHUS MMOTOKA
BOCITPOU3BEICHUS M BTOPOTO MPEICTABICHHS MOTOKA BOCIIPOU3BEIACHHS MPEICTABIISCT
co00M 5X0BOE WK 0€33X0BO€ OWHAypalbHOE TPEACTaBICHHE, W TPHYEM
NPOMEKYTOYHOE MPEACTABICHHE IIOTOKA BOCITPOM3BEACHHUS MPEACTABIIET COOOH OTHO
U3 MEPBOTO MPEACTABICHHOTO TPEICTABICHHUS MOTOKA BOCIIPOU3BEACHHUS H PE3yIbTaTa
MOHWKAIONIETO MHKITUPOBAHUSA TEPBOTO TPEACTABICHHOTO TPEACTABICHHS MOTOKA

BOCIIPOM3BE/ICHHUS,

NpUYeM TapaMeTpsl MPEOOPA3OBAHMS ONPEILIBIIOTCS KOJEPOM U 00ECTIEYEHHS TOTO,
YTO BEJIMYMHA PA3HHUIBI MEXKIYy BTOPHIM NPEJACTABICHHBIM IPEICTABICHHEM ITOTOKA
BOCIIPOM3BE/ICHUS W TPHONKEHHEM BTOPOTO TPEACTABICHHOTO TPEACTABICHUS
MOTOKa  BOCIIPOM3BEICHHUS, 00pa30BaHHOTO NPUMEHEHUEM apaMeTpoB
npeoOpa3oBaHusA K TMPOMEKYTOYHOMY TPEACTABIECHHIO TOTOKA BOCIIPOW3BEICHUS,

ABIACTCA MI/IHI/IMaJIBHOfI; U

MPUMEHEHUs] ~ YKAa3aHHBIX  TapaMeTpoB  TpeoOpa3oBaHWs K  yKAa3aHHOMY
MPOMEXYTOYHOMY TIPEJACTABICHHUIO TOTOKA BOCIPOU3BEIEHUA I TOy4YECHH
VKa3aHHOTO TIPHOMIKEHHS BTOPOTO TPEACTABICHHOTO TPEACTABICHUS IOTOKA

BOCIIPOU3BEICHHUA.

6. Crioco0 1o 1. 5, OTIMYAFOIIUICS TEM, YTO YKa3aHHBIE TAPAMETPHI TPE0Opa3OBaAHUA

SBIISIOTCS TIEPEMCHHBIMH BO BPEMEHH W/UITH 3aBHCALIUMH OT YaCTOTHI.
7. Crmoco0 1o 1. 5, oTiuyaroniuiics tem, yro M1= 2.

8. Cnoco6 mo mobomy u3 mm. 5—6, oTmuyaromuics tem, yro M1>2, M3=2, u npu

3TOM  CHOCOO  JOMOJIHUTEIBHO  BKJIIOYACT  OOpa30BaHUE  IPOMEKYTOYHOTO
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OpcACTABIICHHUA MOTOKA BOCHPOU3IBCACHUA IIYTCM TMMOHWKAKOIMICTO MHUKIIHUPOBAHHA
ncpBoTo npeaACTaBIICHHOTO npeacTaBIICHUAA IIOTOKa BOCIIPOU3BCACHUA B

ABYXKAaHAJIbHOC MPCACTABJICHUC.

9. Croco0 1o 1. §, OTIMYAOLIHICA TEM, YTO MEPBOE MPEACTABICHHOE MIPEACTABICHHE
MOTOKA BOCHPOM3BEIEHHUA NPEACTABIIET COOOH OKpYy’Kalomiee WM TOTPYKAoIIee

MPEICTABIIEHUE, TAKOE Kak mpeacTapieHue B opmare 5.1, 7.1 wmm 7.1.4.

10. Cmoco6 mo m 8, OTIHYAOIIMKCA TEM, 4YTO TIEPBOE TPEACTABICHHOE
MPEICTABIIEHUE TMOTOKA BOCIIPOHM3BEACHUSA TPEACTABIIET COOOW TPEACTaBICHHE B
dbopmare 2.1, ¥ IPU FTOM YKA3aHHBIN HTall MOHWKAOMIETO MUKITUPOBAHUS BKITFOYAET
peoOpa3oBaHue npeacTasicHus B ¢popmare 2.1 B cTepeoOHUIECKOE TIPEACTABICHHE
B popmaTte 2.0 B COOTBETCTBHH C YPABHEHUAMHU:

Lo =a*L + b*LFE

Ro =a*R + b*LFE
rae L, R u LFE 0003Ha4aroT neBbIi U MPaBblii KAHAJIBI TIOJTHOM TIOJIOCHI TPOITY CKAHHS
M KaHaJl HHU3KOYACTOTHBIX 3(PPEKTOB NEKOAMPOBAHHOTO NPEACTABICHHUS B (hopmare

2.1, mpu 3TOM a ¥ b mpeACTaBIAIOT COOON COOTBETCTBYIOIIME MTOCTOSTHHBIE.

11. Cmoco6 mo m. 5, OTIHMYAOLIMHICA TEM, 4YTO MPHUOIMKEHHE BTOPOTO
NPEACTABICHHOTO TIPEICTABIICHUA IMOTOKA BOCIPOM3BEIACHHUA NPEACTABIIET COOOM
0e33X0BOC OWHAYpajbHOE TPEACTABICHUE, H TPH STOM CIOCOO JIOMOIHUTEIBHO

BKIIFOYAcCT:

MPHEM U JIEKOAUPOBAHHUE OJHOTO WK OOJiee AOTMOHUTEIbHBIX HA0OPOB MapaMeTPOB
MPeoOpa30BaHMSI, TTPUTOTHBIX I TPEOOPA30BAHHS TIPOMEKYTOYHOTO TPEICTABICHUS
MOTOKA BOCHPOU3BEACHHA B OJWH MM O0OJie€ BXOJHBIX CHTHAJIOB TIpoIlecca

MMHUTHPOBAHHA aKyCTUYECKOU CPEMBL;

MPUMEHEHHE OJHOTO WM OOJiee  JOTOJNHUTENBHBIX HA0OPOB  TApaMeTpoOB
mpeoOpa3oBaHMs K MPOMEKYTOYHOMY MPEACTABICHHIO MOTOKA BOCIIPOM3BEACHUS IS
TCHEPUPOBAHHS OJHOTO HWJIH OOJiee BXOJHBIX CHUTHAJIOB MPOIIECCA HMHTHPOBAHHUS

AKyCTHYECKOU CpENBI;
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MPUMEHEHHE OJHOTO WM OO0Jiee BXOJHBIX CHTHAJIOB TMPOIECCa WMHUTHPOBAHHSA
aKyCTHYECKOU CPeIbl K OJHOMY WU O0Jiee TPoIeccaM UMHUTHPOBAHUS aKyCTHYECKOM
CpeIbl I TOJYYEHUsI OJHOTO WM OOJIee CUTHAJIOB MMHUTHPOBAHHOM aKyCTHYECKOM

cpenbl; U

KOMOWHHMPOBAHUE OJHOTO MJIHM 0O0JIee CUTHAIOB UIMHTHPOBAHHOM aKyCTHYECKOHM CpeJIbI
C  TpHONMWKEHHWEM  BTOPOTO  TPEACTABIIEHHOTO  TPEACTABICHHS  TMOTOKA

BOCIIPOU3BEICHHUS.
12. Crtoco0 mo 1. 5, OTIUYAIOMIMICSA TEM, YTO OH JOIMOIHUTEIFHO BKIIFOYACT:

MpUEM H JCKOJAHPOBAHWUE OJHOTO WK Oojee HAOOPOB TApPaMETPOB OIICHKH
JMATIOTOBBIX ~ CHUTHAJIOB, TMPHUIOAHBIX Ui TOpeoOpa3oBaHHs MPOMEKYTOYHOTO
MPEACTABIICHUS TIOTOKA BOCIIPOU3BEICHHUS B OJIMH HITH 0O0JICE OIEHOYHBIX THATIOTOBBIX

CHUTHAJIOB;

MPUMEHEHHE OJHOTO WM Oonee HAOOPOB TAPaMETPOB OLEHKH JHalora K
MPOMEKYTOUYHOMY TMPEACTABICHUIO TMOTOKA BOCHPOU3BEAECHUA sl T€HEPUPOBAHHUA

OJHOT'O WA ooee OLCHOYHBIX JHAJIOT'OBBIX CHI'HAJIOB,

BBIYUTAHUC OJHOTO 50)0%1 ooee OLICHOYHBIX  JHAJTOT'OBBIX CUTHAJIOB us3
MPOMCEKYTOYHOI'O MPECACTABIICHUA IMOTOKA BOCIIPOMU3BCACHHUA IJIA MOJJYyUYCHHA OAHOTO

HJIH 00JIE€ CUTHAJIOB C IOIABJIEHHBIM JTHAIOTOM;

MPUMEHEHHE OJHOTO HJTA 0OJICe CHTHAJIOB C MOJABICHHBIM JHAJIOTOM K OJHOMY HWITH
0ojiee TporeccaM MMHTHPOBAHUS aKyCTHYECKOM CPEIbl A TOJMYyYEHUS OJHOTO WITH

0o0Jilee CUTHAIOB UMHUTHPOBAHHOM aKyCTHYECKOHU CPEIbI; U

KOMOMHHUPOBAHUE OJJHOTO HWITK 00JIee CHTHAJIOB HMMHTHPOBAHHOW aKyCTHUYECKOH CPEIBI
C  TpHONMWKEHHWEM  BTOPOTO  TPEACTABIIEHHOTO  TPEACTABICHHSA  TMOTOKA

BOCIIPOH3BEICHHUA.

13. Komep mst KogupoBaHHS BXOTHOTO ayJHOIOTOKA, COAEPIKAIIETO OJHY WA Oojee
3BYKOBBIX COCTaBJISIIOIIMX, MPHYEM Ka)kJas 3BYKOBas COCTAaBIHIOINAsA CBA3aHA C

OpoCTPAaHCTBCHHBIM MCCTOIIOJIOKCHHUEM, TIPUYCM KOACP COACPIKUT:
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MEPBBIA OJIOK TIPEICTABICHUS I TPEACTABICHUS TEPBOTO TMPEACTABICHUS MOTOKA
BOCIPOM3BEICHHS YKAa3aHHOTO BXOJHOTO ayJUOMOTOKA, ITPH 3TOM YKA3aHHOE MEPBOE
MPEICTABIIEHUE TIOTOKA BOCHPOU3BEACHHA TPEACTABIAECT COoO0M HaObop u3 Ml
CUTHAJOB, MPEIHA3HAYCHHBIX JII  BOCHPOMU3BEICHUA  TEPBOM  CHCTEMOWU

BOCITPOU3BCACHUA 3BYKaA,

BTOPOM OJIOK TpPEeACTABICHUS IS TPEICTABICHUS BTOPOTO NMPEACTABICHHS MOTOKA
BOCIIPOM3BEICHHUS YKA3aHHOTO BXOJHOTO ayAHOMOTOKA, MPH 3TOM YKA3aHHOE BTOPOE
NPEICTABICHHE TOTOKA BOCIIPOM3BENCHHS TMPEACTABIIET COOOH HAO0Op M3 JBYX
CHTHAJIOB,  TMPEIHA3HAYEHHBIX  JUII  BOCHPOHM3BEACHUS  BTOPOW  CHCTEMOM
BOCIIPOM3BE/ICHUS 3BYKAa, MPH 3TOM OJHO W3 TIEPBOTO MPEACTABICHUS TMOTOKA
BOCITPOU3BEICHUS M BTOPOTO MPEICTABICHHS MMOTOKA BOCIIPOU3BEICHHS MPEICTABIISECT
coOOHW TpeACTaBICHHE I TPOMKOTOBOPUTENEH, W TPH 3TOM OJHO W3 IEPBOTO
NPEACTABJICHUS] TOTOKA BOCHPOM3BEICHHA W BTOPOTO TMPEICTABICHHS MOTOKA
BOCTIDOM3BEICHUSA TIPEICTABIAET COOOM 3X0BOe WM 0€39X0BOe OHWHAypaTbHOE

OpCACTABIICHUC,

OJIOK  OTMpENENCHUs TapaMeTpoB TMPeoOpa3oBaHUS JJid ONpEeAeNieHus Hadopa
MapaMeTpoB MPeoOpa30BaHUs, MPUTOAHBIX IS MPEoOpa3oBaHUA MPOMEKYTOYHOTO
NPEACTaBJICHUS TOTOKA BOCIIPOU3BEACHUA, KOTOPOE TMPEICTABIAET cO00i HAOOp W3
M3 curHanos, B MPHOTIKEHHWE BTOPOTO TMPEICTABJICHUS MOTOKA BOCTIPOHM3BEICHUS,
mpyd 3TOM HA0Op TapaMeTpoB mpeoOpa3oBaHUsS OOpa3yeT MAaTPHIly YCHIICHHS
pasmepom M3x2, koTOpas MpU MPUMEHEHUH HEMOCPEACTBEHHO K MPOMEKYTOYHOMY
MPEICTABIICHUIO TIOTOKA BOCTIPOM3BEACHUSA MATPHYHBIM YMHOKEHHEM 0Opasyer
yKa3aHHOE MPUOIMKEHHE BTOPOTO MPEACTABICHHS MOTOKA BOCIIPOU3BEACHHUS, TIPUYECM
MPOMEKY TOUHOE TIPEACTABIICHHE IOTOKA BOCTIPOU3BEACHHS MPEICTABIAECT COOOH O/THO
W3 TEPBOTO MPEICTABICHHSA MOTOKA BOCIPOHM3BEICHHUS W PE3yJbTaTa MOHIKAIOIIETO
MUKIOIUPOBAHHS TIEPBOTO TPEACTABICHUS IMOTOKA BOCIPOHM3BEACHUSA, W TMPHYEM
nmapaMeTpbl MPeoOpa3OBaHUS OMPEACISAIOTCS MyTEM MHHHMH3AIUH — BEIIMYHHBI
PasHUIIBI MEKTY BTOPHIM MPEACTABICHHUS TIOTOKA BOCTIPOU3BEACHUSA U TIPHOTIKCHHEM

BTOPOro mnpcacTaBICHHA IIOTOKa BOCIPOU3BCACHHA, o6pa3013aHHoro NPUMCHCHUEM
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napamMeTpoB  IpeoOpa3oBaHHUA K MPOMEXKYTOUHOMY MPEJICTABICHHUIO IOTOKA

BOCIIPOU3BCACHUA, U

O0K  KOOWUPOBAHWS Ui  KOJHUPOBAHWS  IEPBOTO  TPEACTABICHHS  IOTOKA
BOCIIPOM3BEICHUS U YKa3aHHOTO HA0Opa mapaMeTpoB MPeoOpa30BaHUA 1T Mepeaayun

B JIEKOJIED.

14. [dekoxmep i ACKOAMPOBAHUA MPEACTABICHUN MOTOKA BOCHPOU3BEACHUA W3

MOTOKA TaHHBIX, MPHYEM JEKOACP COACPIKHUT:
010K 6a30BOTO JIEKOEPA, BBITIOJTHEHHBIN ¢ BO3MOXXHOCTHIO:

nmpueMa H JCKOJAMPOBAHHS TICPBOTO MPEACTABICHHOTO TIPEACTABICHHS TOTOKA
BOCIIPOM3BE/ICHUS, TPH STOM YKa3aHHOE IEPBOE MPEICTABICHHOE NPEACTaBICHUE
MOTOKA BOCTIPOW3BEIEHUS TPEACTABIICT COO0M HaObop w3 M1 CcurHajuoB,
MpeIHa3HAYECHHBIX I BOCITPOU3BEACHHUS TIEPBOM CHCTEMOM BOCIIPOU3BEACHHS 3BYKa,

n

npueMa W JEKOJAMPOBAaHHA HAOOpa MapamMeTpoB MpPeoOpa3oBaHHS, NMPUTOMHBIX JUIA
npeoOpa3oBaHusA MPOMEKYTOYHOTO TPEACTABICHUS TIOTOKA BOCIIPOW3BEICHU,
KOTOPOE TPEACTABIIET COOOM HAOOpP W3 M3 CHrHaOB, B TPHUOIMKEHHE BTOPOTO
MPEICTABIIEHHOTO TPEJACTABIICHUS TIOTOKA BOCIPOW3BEIACHHSA, TPH ITOM YKAa3aHHOE
BTOpPOE TPEJCTABIIEHHOE TNPEACTABICHUE IMOTOKA BOCIPOU3BEACHHUS TMPEACTABIIET
co00¥ HAOOP W3 JIBYX CHUTHAJIOB, MPEIHA3HAYEHHBIX I BOCHPOU3BEICHUS BTOPOM
CHCTEMOH BOCIIPOM3BEACHUS 3BYKa, MPH 3TOM HA0OP MapaMeTpoB MpeoOpasoBaHHs
oOpa3yeT MaTpully YCWICHHS pasMepoMm M3x2, KoTopas TpPH TPHUMCHCHHH
HETOCPEJCTBEHHO K TPOMEKYTOYHOMY MPEICTABICHHIO TOTOKA BOCHPOHW3BEICHUS
MATPUYHBIM ~ YMHOKCHHEM  00pa3yeT  yKa3aHHOE  MPUOIWKEHHE  BTOPOTO
MPEICTABIICHUS TOTOKA BOCIPOM3BEACHHUS, TMPH ITOM OJHO M3 IICPBOTO
MPEACTABIICHHOTO  MPEACTABICHHA  TMOTOKA  BOCIPOM3BEACHHS W BTOPOTO
NPEACTABIEHHOTO TIPEICTABIICHHUA IMOTOKA BOCIPOW3BEIACHHS NPEACTABIIET COOOM
MPEICTaBIIEHUE i1 TPOMKOTOBOPUTENCH, W TIPH OSTOM OJHO M3 IIEPBOTO

OpeaACTaBIICHHOTO OpCACTaBICHUA IIOTOKAa BOCIIPOU3BCACHUA u BTOpPOTO
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MPEICTABIIEHHOTO TPEJICTABIECHUA MOTOKA BOCIIPOM3BENEHHUS NPEIACTABIET COOOU
9X0BO€ WM 0€39X0BO€ OWHAYPabHOE MPEACTABICHHE, W TMPHYEM IMPOMEKYTOYHOE
MPEICTABIIEHUE TOTOKA BOCTIPOM3BEACHUA MPEACTABISIET COOOM OMHO W3 MEPBOTO
MPEACTABIICHHOTO  MPEACTABICHHUA IOTOKA BOCHPOM3BEACHUS W pe3yjbTaTa
MOHWKAIOIIEr0 MHKIIMPOBAHUSA NMEPBOTO MPEACTABICHHOIO MPEACTABICHUA IOTOKA
BOCTIPOHM3BEICHUS, TIPHYEM TTAPAMETPHI MPEOOPA3OBAHUS OTIPEACIIAIOTCS KOACPOM ISt
OOecTieYeHUs] TOTO, YTO BEJIIMYMHA PA3HHUIBI MEXKIY BTOPBIM TPEACTABICHHBIM
MPEICTABIIECHUEM  TOTOKA  BOCIIPOM3BENECHHUS W NPHOTIDKEHHEM  BTOPOTO
MPEICTABIICHUS TIOTOKA BOCTIPOU3BEACHHSA, 0OPa30BAHHOTO MIPUMEHEHHEM TTAPAMETPOB
mpeoOpa3oBaHuA K MPOMEKYTOUYHOMY TPEJACTABICHHIO TOTOKA BOCTIPOHM3BEICHUS,

ABIACTCA MHHHMaHBHOfI; H

MATPUYHBIA YMHOXKHUTEIb JJISl IPUMEHEHH YKA3aHHBIX MAPaAaMETPOB MPEOOPa30BaAHUS
K YKa3aHHOMY HPOMEKYTOYHOMY IPEACTABICHHUIO IIOTOKA BOCIPOM3BEACHHA I
MOJTYYEHHUS YKA3aHHOTO TPHOMIKEHUS BTOPOTO TMPEICTABIEHHOTO TIPEICTaBICHUSA

NOTOKa BOCITPOU3BCACHUA.

15. BHyTpeHHMH HOCHUTENb JAHHBIX, HA KOTOPOM XPAaHUTCA KOMIIBIOTEPHBIH
NPOrPpaMMHBIA  MPOAYKT  KOJAEpPA, COJAEP/KAlIUH  CETMEHTBl  KOMIIBFOTEPHOIO
MPOrPaMMHOI0 KOJa, KOTOPBIE, IIPH MX HCIOJHEHUH B KOMIIBIOTEPHOM IIPOLIECCOPE,
BBI3BIBAIOT BBIITOJTHEHHE KOMIBIOTEPHBIM IPOLIECCOPOM CIOCO0A O JIFOOOMY M3 I

1—12.
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