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KOAUPOBAHHUE U NEKOJUPOBAHUE 3BYKA C HCIIOJIb30OBAHUEM
ITAPAMETPOB ITPEOBPA3OBAHUA TPEACTABJIEHHUSA

IMepexpecTHasi cChLIIKA HA POACTBEHHbBIE 3asIBKH

[0001] JlaHHast 3asBKa 3asBJSIET PUOPUTET MpeaBapuTeIbHON 3asiBKu Ha mateHT CIIIA
Ne62/209735, mnomanHoit 25 asrycra 2015 r., W eBpONEHCKOH 3asBKM Ha MAaTEHT
Ne15189094.4, monanHoW 9 okTsiOpst 2015 ., KOTOPBIE MOJHOCTHIO BKJIFOYAKOTCS B JTAHHOE

OINHUCAaHKUE NOCPEICTBOM CCBUIKH.
O0JacTh TEXHHKH, K KOTOPOil 0OTHOCHTCSI H300peTeHHe

[0002] Hacrosiimee u3o0pereHne OTHOCUTCS K obOmacth OOpabOTKHM CHTHAJNOB, U, B
YaCTHOCTH, B HEM packpbiTa cucrteMa st 3(G(EeKTUBHONW Nepenayn 3ByKOBBIX CHUTHAJIOB,
COIEp KAINX  COCTABJSIFOINME MPOCTPAHCTBEHHOTO TMPEACTaBJEHUS, T. €. 3BYKOBbIE

COCTaBJIAIOLINE, CBA3aHHbIE C PA3JIMUYHBIMU IPOCTPAHCTBEHHBIMU MECTOIOJIOKEHUSMU.
IIpeanocbiiku n3odpeTeHus

[0003] JIro0oe obOcy:kneHne TeKyINero YPOBHsS TE€XHUKHU B JTAHHOM ONUCAHUHM HUKOHM
o0pa3oM He cleyeT paccMaTpuBaTh Kak JOIYLIEHHWE TOrO, YTO AAHHBI YPOBEHb IIHPOKO

U3BECTeH WK 0OpasyeT 4acTh OOLIeNOCTy THbIX 3HAHUH B TaHHOI 001acTH.

[0004] Coznanue COmepKUMOTro, KOIUPOBAHUE, PACIPOCTPAHEHHWE M BOCIPOU3BEIACHUE
3ByKa OOBIYHO BBITIOJIHSETCS B (pOpMaTe Ha OCHOBE KAHAJIOB, T. €. OJIHA KOHKPETHAas LiejieBast
CHUCTEMA BOCHPOU3BEACHUS MNPENYCMOTPEHA MU CONEPKUMOIO BO BCEH 3KOCUCTEME
COACPKNUMOTrO. HpI/IMepaMI/I TAKUX 3BYKOBBIX (1)OpMaTOB LHEJICBBIX CUCTEM BOCIIPOU3BEICHUSA

SBJISTFOTCSI MOHO(OHUYECKHH, cTepeodonndeckni, 5.1, 7.1 ut. .

[0005] Ecnu  comepkxumoe  MOJIEKUT  BOCHPOM3BEAEHUIO  HMHOM  CHUCTEMOM
BOCIIPOU3BEAECHUS, HEXENU MPEJHA3HAYCHHAs, MOXXET IPUMEHATHCS IOHIDKAKOIIEee WIH
NOBBIIAIOINEEe MHKIIUpoBaHHWE. Hampuwmep, conmepxkumoe B ¢opmate 5.1 Moxer ObITH
BOCIIPOM3BEACHO CTEPEO()OHMUECKOH CHCTEMOW BOCIPOU3BEACHUS ITyTEM HCIIOJIb30BAHHUS
CHELUAIbHBIX YPAaBHEHUN MOHWXAKOILIEr0 MHUKLIIMPOBaHMs. JpyrHM NOpUMeEpOM SBISETCS

BOCITPOU3BEACHUEC COACPIKUMOI'0O, KOOAUPOBAHHOI'O B (I)OpMaTe CTEPECO, CUCTEMOM TUHAMHKOB



¢dopmara 7.1, KOTOpOe MOKET BKJKOYATh MPOLECC T.H. MOBBIMAKMIEr0 MHUKIIHPOBAHUS,
KOTOPBIM MOXET YIPABJIATHCA UM MOXKET HE YIPaBIATHCA UH(POpMAIeH, MPUCYTCTBYOLIEH
B crepeodonnueckom curHaime. CHCTeMOil, XapakTepusyrouehcs BO3MOXHOCTBIO
OCYILECTBJIEHHS] TOBBILIAIOINEr0 MHKLUIMPOBaHus, siBisiercs Dolby Pro Logic or Dolby
Laboratories Inc (Roger Dressler, «Dolby Pro Logic Surround Decoder, Principles of

Operation», www.Dolby.com).

[0006] ANBTEepHATUBHON CHCTEMOW 3BYKOBOTO ¢opmara siBisieTcss (popmaT 3BYKOBBIX
O00BEKTOB, TAKOW Kak (opMarT, mpenycMoTpeHHbIi cuctemoit 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 nanHOoro tumna
O0BEKTaM 3a7aHbl KOHKPETHbIE MECTOIOJOXEHUS BOKPYT CIyINATENs, KOTOPbIE MOTYT
SIBJISITBCS IEPEMEHHBIMU BO BpeMeHH. B TakoMm ¢opmare Ha OCHOBE OOBEKTOB COAEPIKUMOE
NPEACTABISIETCS  CIIOCOOOM, HMHBAPHAHTHBIM K KOHKPETHOW CHCTEME BOCIPOU3BEICHUS.
CrnenoBarenbHO, Ayl MpeoOpa3oOBaHMUs COAEPKHMOIO B IPENCTABIEHHE, MOAXONSINEe IS
KOHKPETHOH CHCTEMBl BOCHPOU3BEACHHs, TAKOW KaKk CHCTEMAa TI'POMKOTOBOPHUTENEH WU

Hay IIHUKHU, TPeOyeTCs CIelHaIn3uPOBAHHBIN MPOLIECC MPEICTABICHUS.

[0007] Ecnu crepeodoHndeckoe, MHOrOKaHaJIbHOE WJIM OCHOBAHHOE Ha OOBEKTax
COIEPKMMOE  MOJUICKUT  BOCIPOW3BENEHMIO Yepe3 HayIIHUKH, dYacto Tpelyercs
CBIMHTHPOBATh MHOTOKAHAJIBHYI) CHUCTEMY IMHAMHKOB (IJI1 COAEP’KHMMOTO Ha OCHOBE
KaHaJoB) WM HAOOp BHUPTYAJbHBIX HCTOYHUKOB 3ByKa (Ul CONEPKMMOIO Ha OCHOBE
OOBEKTOB) MOCPENCTBOM HMITYJIbCHBIX XapakrepucTuk st rosnosbl (head-related impulse
response, HRIR) unn OuHay pasibHBIX MMITYJIBCHBIX XapaKTePUCTHK JJisi omerneHust (binaural
room impulse responses, BRIR), uMHTHPYIOIIMX aKyCTHYECKHH MyTh OT KaKAOTO
IPOMKOTOBOpUTENE K OapabaHHBIM TMEPENOHKAM B COOTBETCTBEHHO O€39XOBOH WM 3XOBOU
cpene (MMUTHPOBAHHON). B 4acTHOCTH, 3BYKOBbIE CHTHAJIBI MOTYT ObITh cBepHYTHI ¢ HRIR
win BRIR 1t BOCCTaHOBNIEHUS MHTEpaypasibHbIX pa3HOCTel ypoBHel (inter-aural level
difference, ILD), nHTepaypanbHbIX BpeMEHHBIX pasHocTel (inter-aural time difference, ITD)
U CIIEKTPAJIBHBIX METOK, MO3BOJIIFOLINX CJIYINATEII0 OMPEeNiTh MECTOMOIIOKEHHE KaXKIO0TO
OTAENBHOrO KaHasa. JIOCTIKEHHIO OMNPEAENICHHOTO BOCIPHUHHMAEMOrO PACCTOSHUSI TaKXKe
CIIOCOOCTBYET MMUTHPOBAHHUE aKy CTHUECKOH cpenbl (peBepOeparist). OOparumest k ¢ur. 1, Ha
KOTOPOH MOKa3aHO CxeMaTH4deckoe ollnee NpencTaBieHue xoxa oOpaOOTKH HaHHBIX MPHU

NPEACTaBJICHUN JBYX OOBEKTHBIX WM KaHaJbHbIX cHUrHaioB X; 10, 11, cunmTaHHBIX H3



3aIIOMHHAIOLIETO YCTpoiicTBa 12 ast comep:kumMoro st 00paboTKU 4 MPH MOMOIIYU YEThIpEX
HRIR, nanpumep, 14. Beixonusle nanusie HRIR 3atem cymmupyrores 15, 16 nna xaxxaoro
KAQHAJIPHOI'O CHUTHajla, 4YTOObI TMOJYyYUTh BBIXOAHBIE JaHHbIE [UJIs1 HAYLUIHUKOB  JJIS
BOCIIPOM3BEACHMs CIylIaTeno 4depe3 HaylmlHuku 18. basoseni npunuun HRIR pasbsachen,
Harpumep, B myOmukarun Wightman, F. L., Kistler, D. J. (1989b). «Headphone simulation of
858—867.

2

free-field listening. 1. Stimulus synthesis,» J. Acoust. Soc. Am. 85
PesynbpTupyrommii  crepeodoHrueckuid curHaia 15, 16 HayIIHWMKOB 4YacTO HAa3bIBAOT
OMHaypaJIbHBIM CUTHAJIOM, OWHAypaJbHbIM TpeacTaBieHueM win (OMHAypaJIbHBIM)
NpPEACTaBJICHUEM Ul HAyIIHUKOB. boyee TOro, Takoe OWHAaypajbHOE TPEICTaBICHUE
NpeaHa3HaYeHO (WM CIEeLHANbHO PACCYUTAHO) JJIsl BOCIPOHM3BENEHUS 4Yepe3 HAyLIHUKH, B
OTIMYME OT TMPEACTABIEHHs JJIsI T'POMKOTOBOpPUTENEH, TNpPEeIHA3HAYEHHOrO IS
BOCIIPOM3BEACHUSI CHUCTEMOHW T'POMKOTOBOPUTENIEH, KOTOpasi COrJIacyeTcsi C KaHaJlaMH,
NPEACTaBJICHHBIMA B CHTHaJle (CHTHANaX) MPEACTABICHUS UII TPOMKOTOBOPHTENEH. ITH
pa3MYHbIE CUCTEMBI BOCIPOU3BEACHHS HA3BIBAIOTCS MOIAJIBHOCTSMH, HANpUMEp, OJHA
MOZAJIbHOCTh BOCIIPOU3BENEHHs COCTOMT W3 HAYIIHHKOB, TOTAAa KakK JPyras MOAAJIbHOCTb
BOCIIPOM3BEACHUSI CONEPKUT OAMH WM Oojiee rpomkoroBopureneid. HesaBucumo ot
MOJAJIbHOCTH  BOCIIPOMU3BEJEHHs, HAa OCHOBAHWM BXOJHOI'O TIOTOKA, TAaKOro Kak
MHOTOKAHAJIbHBIH MM OCHOBAHHBIM Ha OO0BEKTaX (opMaT COAEPKHUMOIO, MOIYT OBITH
NpEeACTaBJIeHbl  (CTEHEPHPOBAHbI)  pa3iM4Hble  NpeAcTaBieHus  (cTepeoOHHUECKOE,
OunaypanbHOe, 5.1). B uneane, mis obecrnedeHus: TOro, 4ToObl XyA0KECTBEHHBIN 3aMbICE
ObUT IPaBWIBHO MEpeNaH CIIyLIATeJ 0, IPEICTABICHUS TeHEPUPYIOTCS, WIIH MPEICTABISIOTCS,
IUIE KOHKPETHBIX MOJANbHOCTEH BOCHpoOu3BeNeHus. B ciyuae BoCmpou3BeneHUs! yepes
HayIHUKU 3TO npeanonaraetr npuMeHenne HRIR mnmu BRIR st co3nanms OuHaypaibHOTO
NPEACTABJICHUS, TOTJa Kak JUJIsi TPOMKOTOBOpHTENEH OOBIMHO HCHOJB3YIOTCS METOIUKH
aAMIUTUTY JHOTO TTAHOPAMUPOBaHMA. TakuM 00pa3oM, TaAKOW MPOLIECC MPEACTABICHUS MOXKET
NPUMEHSTHCS KaK B OTHOLIEHHU BXOIHOTO CONEP’KMMOro Ha ocHose kaHajo (5.1, 7.1 u T.
I.), TAK U B OTHOIIEHUH IOTPY KAIOLIETO COAEPKUMOTO Ha OCHOBE OOBEKTOB, TAKOTO KakK
Dolby Atmos. B mocienHeMm ciiydae B OTHOIIEHHWH KaKIOTO BXOMHOTO OOBEKTa OOBIYHO
HE3aBHCHMO HCIIOJIb3YEeTCS AaMIUIMTYJHOE [aHOPAaMHpPOBaHUE (B TIPEACTABICHUSX IS
rpomkorooputesieil) wim BRIR (B mpencraBieHWsIX Ijisi HAYIIHUKOB) C TIOCJIEIYHOIIHM

CYMMHPOBAHHUEM BKJIAJIOB OT/IEJIbHBIX OOBEKTOB B PE3YJIbTHPYIOLINI OMHAYpATbHbIA CUTHAIL

[0008] IIpouecc  cBepTkM Ui MOJNy4YeHHss  OWHAYypalbHOTO  IPEACTABJICHUS,

NpEeAHA3HAYCHHOI'0 AJi1 BOCIIPOU3BECACHUA HAyIIHUKAMU, MOXHO IIOCTPOUTH TaK, YTO MCTKU



OTIpENIeNIEHUs] MECTOIOJIOKEHNSI UICTOYHUKA 3BYyKa, MpucyTcTByromue B (6e39xoBbix) HRTF
(head-related transfer functions, mepenaro4nbIx (pyHKIUSIX FOJOBBI), BOCCTAHABIMUBAKOTCS IS
KQXJIOr0 BBOAA HE3aBHUCHMO, B 3aBUCHUMOCTH OT (HAaMEUEHHOIrO, BOCIPHHMMAEMOTrO)
THIOJIO’KEHHS] BXOAHOTO KaHajla MM OOBEeKTa, TOraa KaKk MMUTHPOBAHHAS 3XO0Basi CPeaa MOXKET
ObITh, IO MEHBIIEH Mepe, YaCTHYHO, UCIIOJIb30BAHA COBMECTHO MO OOIIEMy aJrOpUTMY IS
ABYX MM OOJblIero Kojmyectsa BBOAOB. C 3TOH Henblo OnUH Ui 00Jiee BXOAHBIX CUTHAJIOB
MUKIITUPYIOTCS, WM KOMOWHHUPYIOTCS, B OAMH MM 0OJiee BXOAHBIX CHTHAJIOB aJropHTMa
UMUTHPOBAHKsS CpEIbl, KOTOpPbIE BIOCIEACTBUN OOpabaThIBAIOTCS Ul TE€HEPUPOBAHMS
BBIXOJIHBIX CHTHAJOB HMMHUTHPOBAHUS CPeIbl, KOTOPbIE MOTYT OBITh CKOMOMHHPOBaHBI C
BBIXOHBIMHU JJAHHBIMH 0€33X0BOr0 Mpolecca cBepTku ¢ ucnonab3oBanreM HRTF. Anroputm
UMUTHPOBAHHsS CPEIbl MOKET UMHTHPOBATh PAHHUE OTPAXKEHUS], MO3IHIOK peBepOepaLiHio
WIH U TO, U APYTO€, U OH MOXKET ObITh PeaJH30BaH MOCPEICTBOM M3BECTHBIX METOIUK, TAKHUX

KaK CBEPTKa, 3a/IEPIKKH, CETH 3a1ePKKH OOPaTHOM CBSI3M, BCEYACTOTHBIE (PUIIBTPHI U T. 1.

[0009] ITonxon Ha ocHoBe cBeptku ¢ HRIR/BRIR conpoBoxpaercs HECKOJbKHMHU
HEJIOCTATKaMH, OIHUM M3 KOTOPBIX SBJISETCS CYIIECTBEHHBI 0O0beM OOpabOTKM MaHHBIX
CBEPTKH, HEOOXOmUMBIN IJisi Bocmpom3BeneHus uepe3 HayumrHukd. Ceeprky ¢ HRIR wmm
BRIR HeoOXoauMO MNPUMEHATh [IJIsI KaKAOrO BXOAHOTO OOBEKTAa WIM KaHaja IIo
OTAENBHOCTH, U, TAKUM OOpa3OM, CIOXKHOCTh OOBIYHO BO3PACTaeT JUHEWHO OTHOCHTENBHO
KOJIMYECTBA KAHAJIOB WM O0BEKTOB. II0CKOIBKY HAYLUTHHKH YacTO HCIOJB3YIOT B COYETAHUH
C MUTAIOLIMMHUCS OT AKKyMYJIATOpA MEPEHOCHBIMH YCTPOMCTBAMHU, BBICOKAsI BBIYMCIUTENbHAS
CJIO’KHOCTB HEJKEJATeNIbHA, TAK KaK 3TO MOXKET CYIIECTBEHHO COKpPAIaTh BPEMsl aBTOHOMHOMN
paboTel OT akkyMyJisiTopa. bonee Toro, mpu HpeACTaBICHWH 3BYKOBOI'O CONEPIKUMOTrO Ha
OCHOBE OOBEKTOB, KOTOPOE MOXKET CoaepKaTh, Hampumep, Oojee 100 OIHOBpEMEHHO
AKTHBHBIX O0BEKTOB, CIOKHOCTDb CBepTKU ¢ HRIR MOKeT OBbITh CyLIECTBEHHO BBILIE, YEM TSI

TPAAULHUOHHOI'O COOCPKUMOIO Ha OCHOBEC KaHAJIOB.

[0010] OngHuM U3 pemeHui AJs1 YMEHbIIEHUsSI BBIYUCIUTENIbHOW HArpy3KH SIBJISIETCS
NMPUMEHEHHE TMPOLIECCOB CBEPTKU BBIIE IO TOTOKY B IENo4Yke OOpaOOTKH HaHHBIX.
Hanpumep, B xoae 3Tana CO3gaHUs COAEPKUMOTO WJIW KOAUpPOBaHUA. B naHHOM 4dacTHOM
ciyuae, Ha3bIBAEMOM «OWHaypabHBIM MPEABAPUTEIIbHBIM MPEACTABICHUEMY,
pe3yABTUPYIOINK OWHAYPabHBIA CUTHAJ, WA OWHAYpabHOE MPEACTABICHUE, CO3/1aBAEMOe
B XOJA€ O5Tama IPEeABAPUTENIbHOTO IMPEACTABICHUS, COAEPKUT BCE METKH OINpPEACICHUs
MECTOMOJOKEHNUS, NIPEAHA3HAYEHHBIE I BOCIIPOU3BEICHUS HAylIHUKAMU, U B YCTPOMCTBE

BOCIIPOM3BEACHUS [IOTOJIHUTENbHAsE o0paboTka naHHbBIX He Tpelyercs. HemocraTtkom



JIaHHOTO crocoba SIBSIETCS] TO, YTO BBOJUMBIE METKH OINpPEIENCHUS MECTOIMOJIOXKEHUsI
UCTOYHMKA 3ByKa, KoTopble mpucyTcTBYIOT B HRIR (Takue kak MHTEepaypajbHbIe BPEMEHHbIC
pasHoctu (ITD, interaural time differences), mHTepaypanbHbie pazHoctu yposHed (ILD,
interaural level differences), cmekTpampHble MeTKH U peBepOepaivs), yXyIIIAOT
BOCIPMHMMAEMO€ Ka4yeCTBO INPH BOCIPOU3BENEHHN IAHHOTO KOHKPETHOrO OMHAypasbHOTO
NPEACTABJICHUS TPOMKOTOBOPUTEJSIMH, TOCKOJBbKY YKa3aHHbIE METKH OIpeeseHUsl
MECTOIOJIOKEHHsT Oy Iy T MPUMEHSIThCS (PAKTHUECKH IBAXKAbI, OJUH pa3 — aJITOPUTMUYECKH,
Ha 3Tare MpeIBapUTEbHOTO MPEICTABICHUS, U OOUH Pa3 — aKyCTHYECKH, KaK CJIEJCTBHE

aKyCTUYECKOrO My TH MEXKy TPOMKOTOBOPUTENSIMU U YIIAMHU CJTYIIATEJIS.
KpaTkoe onucanue cynmHocTH H300peTeHUSA

[0011] Llenpto wn300peTeHUsT B €ro NPEANOYTHUTEbHOM BAapUAHTE OCYINECTBIICHHS
SBJISIETCS]  CO3/aHME YCOBEPLICHCTBOBAHHOIO BAapUaHTA OCYLIECTBIEHUS KOAUPOBAHUS W

ACKOOHUPOBAHUA 3BY KOBbIX CUTHAJIOB AJIsA BOCIIPOU3BCACHUS.

[0012] B coorBercTBMM ¢  TEpPBBIM  ACMEKTOM  HACTOSIIErO  H300peTeHHs
MPeyCMaTPUBACTCS CIIOCOO KOAMPOBAHHS BXOIHOTO ayAHOIOTOKA, COMEPIKALIero ONHY WU
Oojiee 3BYKOBBIX COCTABISIIOINNX, MPUYEM KaxKaas 3BYKOBAasi COCTABIISIIOINAs CBsi3aHA C
MPOCTPAHCTBEHHBIM MECTOIOJIOKEHHEM, M CIIOCOO COMEPIKUT ATambl MOJYUYEHHUS MEPBOTrO
MIPEACTABJICHUs] IIOTOKA BOCHPOMU3BEAEHHUs Uil BXOJHOIO ayAHONOTOKA, NPUYEM IEPBOE
NpeACTaBJIeHUEe TOTOKA BOCIIPOU3BENEHHs MpencTaBiseT cobor Habop u3 M1 curHanios,
NPEIHA3HAYEHHBIX JUIsi BOCIPOU3BENECHUS] NEPBOM CHUCTEMONW BOCIPOM3BENEHMS 3BYKA,
MOJIyYEHUs] BTOPOTO MPEACTaBJIEHUSI MOTOKA BOCIPOU3BEICHUS JIsl BXOJHOIO ayIUOIOTOKA,
MPU 3TOM BTOPOE MPEACTABJIEHUE MOTOKA BOCIPOU3BEACHMs TPEACTaBsieT coboi Habop u3
M2 curHanos, npeIHa3HAUYECHHBIX JJIs BOCTIPOU3BEICHUSI BTOPOH CUCTEMOI BOCTIPOU3BEICHHUS
3ByKa, onpeaesieHus: Habopa mapaMeTpoB nMpeodpa3oBaHUs, MPUTOIHBIX IS Tpeodpa3OBaHUs
MPOMEKYTOYHOTO TPENCTABJICHHUs] TOTOKA BOCIPOHM3BEACHHS B MPHUOJIKEHHUE BTOPOTO
MPEACTABJICHUS] TIOTOKAa BOCIPOU3BEACHUS, MPUUEM MPOMEXKYTOUHOE MPEACTABJIEHUE MOTOKA
BOCTIPOM3BEACHUSI TPEACTABNISIET COOOM OAHO U3 TMEPBOTO TPEICTABICHUS MOTOKA
BOCIIPOM3BEACHUs], PE3yJbTaTa MNOHWXKAIOIIEr0 MHUKIIUPOBAHUS MEPBOrO MNPENCTABIEHUS
MOTOKAa BOCIPOM3BEAEHUs U PeE3yJbTaTa MOBBILIAKOIIETO0 MUKIIMPOBAHUSA IEPBOrO
NPEICTaBJICHUsT TIOTOKA BOCIHPOU3BENEHUS, IMpPH 3TOM TapaMeTpbl MpeoOpasoBaHUs
OTIPEAENISIOTCS MyTeM MHHUMHU3ALNUA BEJUYHMHBI PA3HHULBI MEXKIY MPUOIMKEHHEM BTOPOTO

npeacTaBJICHUA IMOTOKa BOCITPOU3BCACHUA u BTOPbIM npeaAcCTaBJICHUEM MOTOKa



BOCIIPOU3BECACHUA, U KOAHUPOBAHUA MNEPBOro IMpPEACTABJICHHA IIOTOKA BOCIPOU3BCACHUA U

Habopa napamMeTpoB nMpeoOpa3oBaHUs ISl IEpeaadn B IEKOIED.

[0013] B cootBercTBMM < CO  BTOPBIM  aCHEKTOM  HACTOSALIEr0  HM300peTeHHs
HpesyCMaTpUBAETCs COCO0 EeKOOUPOBAHUS NMPENCTABICHUI MOTOKA BOCIPOU3BENEHUS W3
IOTOKa JAHHBIX, NMPHYEM CIOCOO BKJIIOYAET ATambl NMpHEeMa U AEKOAWPOBAHUS IEPBOTO
NPEICTaBJICHUs TMOTOKA BOCIPOM3BENEHHs, IPU OSTOM [EPBOE IMPEACTaBJIEHHE IOTOKA
BOCIIPOU3BEACHUSI MpencTaBisieT coboi Habop m3 M1 curHaioB, mpenHa3HAYEeHHBIX IS
BOCIIPOU3BEAEHUS NEPBOM CHCTEMON BOCHPOU3BEAECHUS 3ByKa, NMPUEM U JIEKOAMPOBAHUE
HaOopa mapamMeTpoB MpeoOpa3oBaHMs, MPUTOAHBIX U MPEoOpa3OBaHMS MPOMEKYTOYHOTO
NpeEACTABIICHHSA ITOTOKAa BOCHPOU3BEICHNSA B HpI/I6J'II/DKeHI/Ie BTOPOI'0 MpEACTABICHHSA IMOTOKA
BOCITPOU3BECACHUS, MPU 3TOM BTOPOEC NPEACTABIICHUE ITOTOKA BOCIIPOU3BEACHUA NMMPEACTABIACT
coboii Habop M3 M2 CUrHaJIOB, MpeIHA3HAUEHHBIX I BOCIIPOU3BENEHHs] BTOPO CHCTEMOMN
BOCIIPOM3BEAEHHUsI  3BYKa, TMpPU OTOM  [POMEXKYTOUHOE  IPEJCTaBJ€HHE  IOTOKa
BOCIIPOM3BEACHUSI TNPEACTaBIsieT COOOW OOHO W3 TEpPBOro MPEACTABICHHS IOTOKA
BOCIIPOU3BECACHUA, PE3YyJIbTaTa IMMOHMXKAKOIICIO MHUKIIUPOBAHUA TMEPBOr0 MPEACTABIICHHSA
MOTOKa BOCHPOU3BCACHUSA WM PE3YJIbTaATa IMOBLIIAKOIETIO MHKIIMPOBAHUA TICPBOTO
NPEACTaBJICHUS IOTOKA BOCIPOU3BEICHMS, IIPU OSTOM MApaMeTpbl MpeoOpa3oBaHUS
00eceynBaroT TO, YTO BCJIUYHNHA PA3HUILBI MEXKAY HpI/I6J'II/DKeHI/IeM BTOPOTO MPEACTABJICHUA
NIOTOKa BOCHPOM3BEIEHUS] U BTOPBIM IpPENCTABICHUEM IOTOKA BOCIPOU3BEACHUS SIBJISETCSA
MHUHUMAJIBHOM, M TPUMEHEHUS IapaMeTpoB MNpeoOpa3oBaHUS K IPOMEKYTOYHOMY
NPEICTABICHUIO IIOTOKA BOCIPOHM3BENEHHMs JJIsI IOJYYEeHUs MNPUONIDKEHHs BTOPOTO

NnpeacTaBJICHUA MMOTOKAa BOCIIPOU3BEICHMA.

[0014] B HexkOTOpBIX BapuaHTax OCYILECTBJICHMs IE€pBas CHUCTEMa BOCIPOU3BEICHUS
3ByKa MOXET COAep)KaTb psI JAHHAMHKOB B (PUKCHPOBAHHBIX MPOCTPAHCTBEHHBIX
MECTOIOJIOXKEHUAX, a BTOpas CHCTEMAa BOCIPOU3BENEHHs 3ByKa MOXET COAep:kaTh HaOop
HAyIIHUKOB, TMPHUMBIKAIOMNUX K yliaMm chaymarens. l[lepBoe Wiu BTOpOE NpencTaBiICHUE
MIOTOKA BOCIPOM3BENECHUS MOXKET MPENCTABIATh COOOH HX0BOE WM 0€35X0BOE OMHAY pajibHOE

NpeACTABICHUE.

[0015] [TapameTpbl mpeoOpa3OBaHMUs NPEANIOUTHUTEIBHO SIBISIFOTCS IMEPEMEHHBIMH BO

BPEMCHH U 3aBUCAIIUMUA OT YaCTOTHL



[0016] [TapameTpbl  mpeoOpa3oBaHUsl  MPEANOYTUTENIBHO  OMPENENSAIOTCS  MyTeM
MUHUMH3ALUUN BEJIMYMHBI Pa3HHULBl MEXIy pe3yJbTaTOM IPUMEHEHUs IapameTpoB
npeoOpa3oBaHusi K IMEPBOMY IPEACTABIEHHIO IIOTOKA BOCHPOM3BENEHUS U BTOPBIM

NpeaACTaBJICHUEM ITOTOKA BOCIIPOU3BEICHM.

[0017] B cootBercTBHMM C emle OJHUM AacCIEeKTOM HACTOSINEro H300peTeHus
NpeTyCMaTPUBAETCSl CIOCO0 KOMUPOBAHMS 3BYKOBBIX KAHAJIOB HJIM 3BYKOBBIX OOBEKTOB B
BUJIE TOTOKA MAHHBIX, BKJIFOYAKOUIUN 3Tambl: mpremMa N BXOMHBIX 3BYKOBBIX KaHAJIOB HIIU
OOBEKTOB, BbIUHCIEHUs HaOopa w3 M curHanos, rme M < N, myrem oOpa3oBaHus
koMOuHami N BXOJIHBIX 3BYKOBBIX KaHAJIOB HJIM OOBEKTOB, TIPU 3TOM Habop u3 M CUTHAJIOB
npeqHa3HadeH [JIs1  BOCIIPOM3BENEHUs IMEpPBOM CHUCTEMONM BOCHPOU3BENEHHUS 3BYKA,
BBIYUCIIEHHsT HaboOpa TEpPEeMEeHHBIX BO BpeMeHH mnapaMeTpoB W mpeoOpa3oBaHus,
npeoOpasyromux Habop w3 M CHUTHAJIOB, MpenHa3HAUYEHHBIX JJIST BOCIIPOM3BENEHUS MEPBOIl
CHUCTEMON BOCTIPOM3BEACHHS 3BYKa, B MPUOIMIKEHHOE BOCIPOU3BENEHUE BTOPOU CHCTEMOM
BOCIIPOM3BEACHUSI 3BYyKa, IPU OSTOM MPHOMIKEHHOE BOCIPOU3BEIACHUE MPHOIMKEHHO
BOCITPOU3BOIUT JEOObIE 3P PEKThI MPOCTPAHCTBEHHOTO MPEACTABICHUS, MOJyYaeMble MyTeM
BOcTpon3BeAeHHss N BXOIHBIX 3BYKOBBIX KaHAJIOB MM OOBEKTOB BTOPOW CHCTEMOM
BOCIIPOM3BEACHUS, U KOMOMHUpOBaHUA M CUTHaNIOB U mapamerpoB W mpeoOpa3oBaHHs B

INOTOK JaHHBIX, nepeuaBaeMbIﬁ B ACKOACD.

[0018] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHUS apaMeTphl mpeoOpa3oBaHusi 00pa3yoT
MaTpuly ycuieHus pasmepoM MIxM2, koTopast MOXKET NPUMEHATbCS HEMOCPEACTBEHHO K
NepBOMY  TPEICTABJIEHHIO IIOTOKA BOCIPOHM3BENEHUS C OOpa3sOBaHHEM YKa3aHHOTO
HpI/I6.HI/I}KeHI/I$I BTOPOr'o MpeaACTaBJICHUA ITOTOKA BOCIIPOU3BCACHUS. B HEKOTOPBIX BapUaHTax
ocymecteieHuss M1 paBHo M2, T. e. o0a mpeacTaBlieHUsi, EPBOE U BTOPOE, COAEPIKAT
OJMHAKOBOE KOJIMYECTBO KaHAJIOB. B yacTHOM ciy4ae, 00a mpeacTaBiIeHus], IePBOe U BTOPOE,

NPEICTABISIIOT co00M cTepeodoHndYeckre npeacTaBieHus, T. €. M1=M2=2.

[0019] CrenpanuctaM B TAHHOW O0JACTH ClieyeT MPUHSATH BO BHUMAHUE, YTO MEPBBIH
MOTOK TMPENCTaBJICHHSI, KOIUPYEMBII B KOJIEpe, MOXKET MPEACTABIISATH COO0M MHOTOKaHAIbHOE
MPEACTABJICHHE ISl TPOMKOTOBOPHUTENICH, HANpHUMEpP, OKPY’KAKIIee WM TOrPy’Karollee
(TpexmMepHOe) TpEeACTaBIIEHHWE [Jii TPOMKOTOBOpHUTENEH, Takoe Kak IMPeICTaBJIeHUE B
dopmare 5.1,7.1,5.1.2,5.1.4,7.1.2 wiu 7.1.4. B Takoli curyanuu Bo n30exaHue yBEeITUICHUS
BBIUMCJIUTEJIbHON CIOXKHOCTU WM JUIsl €€ MHUHUMH3alHWHU, B COOTBETCTBHUU C OJHUM U3

BAPUAHTOB OCYLIECTBJICHUS HACTOALIEro W300peTeHus, J3Tam onpeneneHus Hadopa



napaMeTpoB MpeoOpa3oBaHUsI MOXKET BKJIIOYATh IOHIKAIOIIEe MUKIIUPOBAHUE MEPBOrO
MPEACTABJICHUs] NIOTOKA BOCIPOMU3BEACHHS B IMPOMEXKYTOUHOE MPEACTABICHUE C MEHBIINM

KOJIMYCCTBOM KaHAJIOB.

[0020] B uyacTHOM mpuMepe 3TO MPOMEKYTOYHOE NMPEACTABICHHUE MPEACTaBsieT cOOOM
AByXKaHAJIbHOE Npe/ACTaBleHne. B MaHHOM ciydae mapameTpbl NMpeoOpa3oBaHUs, TAKUM
o0pasom, SIBJSIFOTCS MPUTOAHBIMH JJIsi MPeoOPa3OBaHMs MPOMEKYTOUYHOTO JIBYXKAHAJIBHOTO
NpEeACTaBJICHUsT BO BTOpPOE INPEACTaBIeHME II0TOKAa  BocmpousseneHusi. Ilepoe
NPE/ICTABIICHNE TIOTOKA BOCIIPOHM3BENEHHS MOKET IPEACTABISITE COOON OKpYIKAroLlee MU

NOrpy>Karoliee NpeACTaBIeHue sl [POMKOTOBOPUTENEH.

[0021] IIoTok naHHBIX MOXKET [OINOJHUTENBHO COAEpPKAaThb MapamMeTpbl OLEHKU
IMAJIOTOBbIX CHTHAJIOB, NPU 3TOM CIOCOO JONMOJHUTENBHO BKIJIKOYAET: NPUMEHEHHE
apameTpoB OLIEHKH [AHAJOTOBBIX CHTHAJOB K CHUTHAjaM, M[pPEJHA3HAYECHHbIM IS
BOCIIPOU3BEAECHUS] NEPBOM CUCTEMON BOCIPOU3BENCHUS 3BYKA, JJIA MOJYy4YEHUS] OJHOTO WU
Ooyee OIIEHOYHBIX JAHMAJOTOBBIX CHTHAJIOB, BBIYUTAHHWE OIHOTO MM OoJiee OLEHOUYHBIX
OUAJIOrOBbIX CUTHAJIOB M3 CHUIHAJIOB, MPEAHA3HAYEHHBIX MJI1 BOCHPOU3BENEHUS NEPBOU
CUCTEMON BOCHPOM3BENEHUS 3ByKa, Ul TMOJYYEHUs TPOMEXYTOYHOIO CHUrHajga ¢
MOJIaBJICHHBIM JUAJIOTOM, IPUMEHEHUE MIPOMEKY TOUHOIO CUTHANA C MOJABJIEHHBIM AUAJIOrOM
K TpOLECCY HMMUTHPOBAHHUS AKyCTHYECKOW Cpenbl Al MOJy4YeHHs OAHOro WM Ooiee
CHTHAJIOB MMHTHPOBAHHOW aKyCTHYECKOW Cpedbl, U KOMOWHHMPOBaHME OFHOTO WM Ooiee
CUTHAJIOB HMMHUTHPOBAHHON aKyCTHUYECKOW Cpeabl € ayAHONOTOKOM, MPUTOAHBIM MJis

BOCIIPOM3BEAECHHSI BTOPOH CUCTEMOI BOCIIPOU3BEACHUS 3BYKa.

[0022] IToTOK MaHHBIX MOKET JOMOJHHUTENBbHO comep:karbh mapameTpbl W (Wg, Wg)
FEHEPHUPOBAHUA BXOAHBIX CHUTHAJOB IIpOoLECCa HMUTHUPOBAHUA aKYCTH‘{eCKOI;'I Cpe€apl, Ipu
3TOM CrHoco0 JIOMOJHUTENBHO BKIIIOHAeT: mnpuMeHeHue mapamerpoB W (W, Wg)
FEHEPHUPOBAHUA BXOAHBIX CHIHAJIOB IIPOLECCa UMHTHPOBAHUA aKYCTH‘{eCKOﬁ Cpe€abl K
CUrHajiaM, MNpE€AHA3HAYCHHBIM IJisi BOCIIPOU3BCICHUSA HepBOI\/'I CHUCTEMOU BOCITPOU3BCACHUA
3ByKa, JUIS TOJy4eHHs] OJHOrO WM Oojiee BXOMHBIX CHTHAJIOB MPOIECCAa MMHUTHUPOBAHHUS
aKyCTHYECKON Cpenbl, MpUMEHEHHe OMHOro0 WM 0ojiee BXOIAHBIX CHTHAJIOB Tpolecca
UMUTHUPOBAHUST aKyCTHYECKOM Cpelbl K IMPOLECCY UMUTUPOBAHUS aKyCTUYECKOW Cpeanl AJIs
MOJIy4eHUs] OMHOTO WM OOJiee CHTHAJOB HMHUTHUPOBAHHON aKyCTHYECKOH Cpenbl, |

KOMOMHHMPOBAaHHE OMHOrO WM 0Oojiee CHTHAJIOB MMHUTHPOBAHHOW aKyCTHYECKOH Cpemsl ¢



Ay AMOIIOTOKOM, MPUTOAHBIM MJI1 BOCIPOU3BEIACHUSA BTOpOI\/'I CHCTEMOM BOCITIPOMU3BCACHUA

3ByKa.

[0023] Omun umum Oonee  CUrHAJOB  MMMTHUPOBAHHOM — AaKyCTUYECKOH  Cpelbl
NPEANOYTUTEIIBHO MOTYT COZAEpKaTh OOMH WM Oojiee M3 CUTHAJIOB PAaHHMX OTPAKEHUH M
CUTHAJIOB IO3/HeH peBepOepaumu. Ilpomecc MMHTHPOBAHHS aKyCTHYECKOH CpeIbl MOKET
BKJIFOUATh OJWH WK Oojiee M3 Mpolecca UMHUTHPOBAHUSI PAaHHUX OTPAKEHUH M mpolecca
UMHUTHUPOBAHUS TMO3AHEH peBepOeparmu. [Tporecc MMUTHPOBAHUS PAHHUX OTPAXKEHHH MOJKET
BKJIFOUATh 00pabOTKy OmHOro miu Oojiee BXONHBIX CHTHAJIOB IMPOLECCa WMHUTHPOBAHHS
aKyCTMYECKOM cpenpl TOCPENCTBOM JJIEMEHTa 3aJepXKKU. B HeKoTOpbIX BapuaHTax
OCYIIECTBIIEHHUs] TPOLECC HMMUTHPOBAHUS TO3AHEH peBepOepaliii MOXET BKJIIOYATh
00paboTKy OfHOrO Wi 0OJiee BXOAHBIX CHUTHAJIOB MPOLIECCA UMHUTHPOBAHUS aKyCTUYECKON

Cpenbl IOCPEACTBOM CETH 3aePKKU OOPATHOH CBSI3H.

[0024] IIoTok fmaHHBIX MOPEANOYTHUTENBHO MOXET COAEPKATb  AOMOJHUTENIbHbBIE
mapamerpel W (Wg, Wg) TeHepupoOBaHHST BXOIHBIX CHIHAJIOB MPOLECCAa MMHTHUPOBAHUS
aKyCTHYECKOH Cpenpl, TPU 3TOM CIMOCOO AOMOJHHUTEIBHO BKIIOYAET 3TAIbl MPHUMEHEHHS
JOTONHUTENbHBIX mapameTpoB W (Wg, WEg) reHepupoBaHUsl BXOAHBIX CHTHAJIOB IpoLiecca
UMUTUPOBAHUS aKyCTHYECKON CpeAbl K CUTHajaM, NpeJHa3HaY€HHbIM JJI1 BOCIIPOU3BEIEHUS
NEepBOM CHUCTEMOH BOCIIPOM3BEAEHUS 3BYKa, M TMOJNY4YEHHUs OIHOro WM Ooiee
JOTIOJIHUTENBHBIX BXOAHBIX CUTHAJIOB IpoLecca HMMHUTHUPOBAHUS AaKyCTHYECKOM Cpebl
NPUMEHEHHUS OOHOro WM 0Oojiee JOMOJHUTENIbHBIX BXOAHBIX CHTHAJIOB IpoOIecca
UMUTUPOBAHUSI aKyCTUYECKOH Cpenbl K JOMNOJHUTEIbHOMY IPOLIECCY HMHUTUPOBAHUS
aKyCTUYECKOH Cpenpl ISl MOJNYYeHHsl ONHOro MWiu OoJiee JOMOJHUTENbHBIX CHTHAJIOB
UMHTUPOBAHHON AaKyCTUYECKOH cpenbl, U KOMOMHUPOBaHHS OHOTO WM OoJee
JOTOJTHUTENBHBIX CUTHAJIOB UMHTHUPOBAHHON aKyCTHYECKOW Cpelbl ¢ OAHMM MU Oojiee U3
OOHOTO WM 0OOJiee CUTHAJIOB WMHTHPOBAHHOW aKyCTHMYECKOH Cpeabl U ayAHONOTOKOM,

MPUTOJHBIM sl BOCIIPOU3BEIEHHSI BTOPOI CUCTEMOM BOCITPOU3BEEHNUS 3By Ka.

[0025] [Iporiecc HWMUTHPOBAHMA AaKyCTHYECKOW Cpelbl MOXET ObIThb HACTPOCH B
COOTBETCTBUH C OJHHMM WiH Oojiee mapamMeTpamu, IPU 5TOM JaHHbIE MMapaMeTPhbl 3aBUCST OT
OIHOTO WiM OoJiee M3 TOJIb30BATENbCKUX HACTPOEK M MH(POPMAMH, BKIIOYEHHOH B MOTOK

NAHHBIX.
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[0026] B coorBercTBHM ¢ emle OOHUM AaCIEKTOM HACTOSALIEro HU300peTeHws,
npeayCcMaTpuBaeTCsl KoJep sl KOAUPOBAHUS BXOAHOIO ayAMONOTOKA, COAEPIKAILEro OJHY
nnu OoJiee 3ByKOBBIX COCTABIISIOIINX, B KOTOPOM Kakasi 3ByKOBasi COCTABJISIIOINAS CBSI3aHA C
MPOCTPAHCTBEHHBIM ~ MECTOMOJIO)KEHHEM, TPHYeM KOIEP CONEPXKUT. TepBbId  OJIOK
NPEACTABICHUsl [Jsl TNPEACTABIEHUs] MEPBOrO IPEACTaBICHUs IIOTOKAa BOCHIPOU3BEACHUS
BXOJHOIO ayJIHUONOTOKAa, TMpHYeM IIepBO€ TPEACTaBIeHHEe TIIO0TOKa BOCIPOU3BEICHUS
npezacrasisier coboit Habop 3 M1 CUrHAJOB, MpeoHA3HAYEHHBIX Ui BOCIPOHM3BENCHUS
NIEPBO CUCTEMOI BOCTIPOM3BENEHUSI 3BYKa, BTOPO OJIOK MPENCTABICHUS TSI IPECTaBICHHSI
BTOPOT'O MPEACTABJICHUA IMOTOKA BOCIIPOU3BCACHNA BXOAHOTO ayAHOIIOTOKA, MPUYEM BTOPOEC
NPEeJICTaBJICHUE TMOTOKAa BOCIMPOU3BENEHHUSI MPencTaBisieT coOoil Habop m3 M2 CUrHajoB,
NpeTHA3HAYSHHBIX JJIS BOCIIPOU3BENCHHSI BTOPOW CHUCTEMON BOCIPOU3BENEHUs 3BYKa, OJIOK
OTIPENENICHUs] TapaMeTpoB MpeoOpa3oBaHUsl [JIsl  OmpeneNeHust Habopa mMmapaMeTpoB
npeoOpa3oBaHusl, NPUTOAHBIX IJIsl MpeoOpa3oBaHUS TMPOMEKYTOYHOTO IPENCTABICHHS
IIOTOKa BOCIIPOU3BECACHUA B HpI/I6J'II/DKeHI/Ie BTOpPOTO NpEaACTABICHUA IIOTOKa
BOCIIPOU3BECACHUA, IPU 3TOM MHNPOMENKYTOUHOC MNPEACTABICHUEC ITIOTOKA BOCIIPOU3BEICHHSA
NpeACTaBysieT COOOH OTHO U3 MEPBOTO MPEACTABICHHUS TIOTOKA BOCTIPOU3BENIEHHSI, PE3yJIbTaTa
NMOHMWXXAKIMEro MUKIIUPOBAHUS TMEPBOr0 IMpEACTABJICHNA TIIOTOKAa BOCIPOU3BCACHUSA U
pe3ybTaTta IIOBBIIAKOIICTO MHUKIINPOBAHUA nepBoro npeacCTaBJICHUA IIOTOKAa
BOCIIPDOM3BEACHUS, IIPU OSTOM IapameTpbl INpeoOpa3oBaHUs ONPEAENSAIOTCS  MyTeM
MUHHMHU3ALUH BEJTUUHNHBI PA3HHULIBI MEXKIY MPHOIMKEHHEM BTOPOTO MPEACTABICHHS MOTOKA
BOCIIPOM3BEACHUS U BTOPbIM TMPEICTABJIEHHEM [OTOKA BOCHPOM3BENEHUs, U OJIOK
KOZIUPOBAHMS JIs KOAMPOBAHUS TIEPBOTO MPEICTABIEHHSI TIOTOKA BOCIIPOU3BEACHHs U Habopa

HapaMeTpoB MpeoOpa3oBaHus AJsl epeaadn B JEKOAED.

[0027] B cooTBercTBUM ¢ emle OIHUM AaCIEKTOM HACTOSINEro H300peTeHws
MPEeIyCMOTPEH NEKONep M NEKOAUPOBAHUS TMPEACTABICHUI MOTOKA BOCIPOW3BENCHUS W3
MOTOKA JIAHHBIX, COAEP KaIHi 010K 6a30BOr0 JEeKOAepa, BHIMTOJHEHHBIH ¢ BO3SMOKHOCTBIO:

npueMa u ACKOOUPOBAHUSA NEPBOTO MPEACTABICHHSA ITOTOKA BOCIPOU3BCACHUS, IMPU 3TOM
TepBOe TPEACTABJIIEHHE TIOTOKAa BOCIPOM3BEACHHs MpeacTaBisieTr cobod Habop u3z Ml
CUTHAJIOB, MPEAHA3HAYCHHBIX OJIA BOCIPOU3IBEICHUA HepBOﬁ CHUCTEMOU BOCIIPOU3BCACHUA
3ByKa, U MpUeMa U JEKOIUPOBAHUS Ha0Opa mapamMeTpoB mpeoOpa30oBaHUs], MPHUTOIHBIX IS
npeoOpa3oBaHusl  MPOMEKYTOYHOTO  TPEACTABIIEHUS  IMOTOKA  BOCHPOU3BEINCHHUS B
HpI/I6J'II/I)KeHI/Ie BTOPOro nmpeACTaBJICHUS IIOTOKAa BOCIPOU3BCACHHSA, IIPHU 3STOM BTOPOC

NPEACTaBJICHNE TIOTOKAa BOCIPOU3BENEHHs INpencTaBiseT coboll Habop m3 M2 curHanios,
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NPEIHA3HAYEHHBIX JJIs1 BOCIPOU3BEAEHUS BTOPOM CHUCTEMOH BOCHPOU3BENEHHUs 3ByKa, NPH
3TOM NPOMEKYTOYHOE MPEACTaBIeHNE NOTOKA BOCIPOU3BEACHUS MPEACTaBIsIeT cOO0H OJHO
U3 TIEePBOTO MPEACTaBIEHUS IOTOKA BOCHPOMU3BEACHMs], PE3yJbTaTa IMOHWKAKLIErO
MUKIIUPOBAHUS TEPBOr0 IMPEACTABJICHHUs IIOTOKA BOCIHPOM3BENEHUS M  pe3yJbTara
MOBBILIAIOIIEr0 MUKIIMPOBAaHUs IE€PBOrO IPEACTABJIECHUs IOTOKA BOCIPOU3BENCHUS, IMPU
5TOM TapaMeTpel npeoOpa3oBaHMs OOECIEeYMBAIOT TO, YTO BEIMYMHA PA3HULBI MEXKAY
npuOMMKEHHEM  BTOPOrO  MPEIACTABJIEHHMsS] TOTOKA  BOCIPOW3BEACHUS M BTOPBIM

NpeACTABIICHUEM ITOTOKA BOCIIPOU3BEACHUSA ABIACTCA MHHHMAaJIbHOM.

[0028] Jlexoaep MOMOIHUTENBHO COAEP>KUT MATPUYHBIA YMHOXKUTENb IJIs IPUMEHEHUs
nmapamMeTpoB  mpeoOpa3oBaHMS K IPOMEKYTOYHOMY NPEACTABICHUI0  IOTOKA
BOCIIPOM3BEACHUS JUISI TIOJYYECHUS MNPHUOJIDKEHHs BTOPOTO TPEICTABJIEHUS] IOTOKA

BOCITPOU3BCACHUA.

[0029] B cooTBercTBHM ¢ JOMOJHHUTEIBHBIM ACMEKTOM HACTOSIIETO H300peTeHHs
NPEeayCMOTPEH NEeKOAep Ui NEeKOAMPOBAHUS pPsifia 3BYKOBBIX KAHAJIOB W/WJIHM 3BYKOBBIX
O00BEKTOB U3 NMOTOKA JAHHBIX, IPH 3TOM MOTOK JAAHHBIX COAEPKHUT HAOOp M3 M CHrHaJIOB JJIst
BOCIIPOU3BEAECHUS] MEPBOM CHUCTEMOW BOCHPOM3BEACHMs 3ByKa W napamerpsl W
npeoOpa3oBaHusi, NPUCIIOCOOJIGHHbIE Uil mpeoOpasoBaHuss M CHTHAJIOB IS
BOCIIPOM3BEAECHHUsI BTOPOI CUCTEMOI BOCIPOU3BEEHUS 3BYKa, MPUYEM AEKOAEP COAEPIKUT:
610k Oa3oBoro mekoxepa I oTAeneHuss M curnainoB u W napamerpoB npeoOpa3oBaHus OT
NOTOKA JAHHBIX, IPU 3TOM M CHUrHajOB pa3fessieTcs Ha, MO MEHbIIEH Mepe, BBICOKO- U
HU3KOYACTOTHBIE TOJIOCHI, MATPUYHBIA YMHOXHUTENb I TNpuUMeHeHus W mapaMeTpoB
npeoOpa3oBaHusi K M CUTHAJIOB JUIsl MOJyY€HHUsI HAOOpa BBIXOIHBIX CUTHAJIOB C YaCTOTHBIM
pazzneneHuem; u OJIOK 0OpaTHOrO mpeoOpa3oBaHUs, MPUCTOCOOIEHHBIN I MpeoOpa3oBaHMSI
HaOopa BBIXOJIHBIX CHTHAJIOB C YAaCTOTHBIM pAa3JEICHHEM B DS BBIXOAHBIX CHTHAJIOB BO
BPEMEHHOH 00JIaCTH, MPUTOJHBIX JJIsI BOCIIPOM3BEACHUSI BTOPOH CUCTEMOM BOCTIPOM3BEICHUSI

3ByKa.

[0030] B HekoTOpBIX BapHaHTax OCYIIECTBICHUS JEKOAEP MOXKET AOMNOJIHUTENBHO
comepskaTh. OJIOK peBepOepanuy, MPUCTOCOONIEHHBIN 1Jisi no0aBjieHHst peBepOepanuu K
Ha0Opy BBIXOAHBIX CHTHAJIOB C YaCTOTHBIM pasfesieHueM Iepen npeoOpasoBaHHEM OJIOKOM

oOpatHOro npeodpazoOBaHUsI.
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[0031] B HEKOTOpBIX BapuaHTaxX OCYILECTBJICHMs IEpBas CHUCTEMA BOCIPOU3BEICHHUS
3ByKa MOXET CoiepykaTb HaOOp JUHAMHKOB, a BTOpas CHCTEMa BOCIPOW3BEACHUs 3ByKa
MOXKET conepkaTh Ha0Op HAyIIHHKOB, IpH 3TOM napamerpbl W npeoOpa3oBaHUs
obecrieunBar0T OMHAY paU3ali0 HAOOPa BBIXOJHBIX CHUTHAJOB C YACTOTHBIM pa3fesieHHEM B
TOM CMBICJIE, YTO BTOPOE NPENCTABICHHE MOTOKA BOCIPOU3BENEHHs INPENCTABIIET COOOH

9XO0BOE WK 0e39X0Boe OMHAY paIbHOE MPEICTABICHHE.

[0032] B cooTBercTBHM ¢ JOMOJHHUTEIBHBIM ACMEKTOM HACTOSIIEr0 H300peTeHuUs
NPEeIyCMOTPEH KOAEp Il KOAUPOBAHMS BXOIHOIO ayJUONOTOKA, COAEPKAILEro OAHY WM
Oosiee 3BYKOBBIX COCTABJISIIOIIUX, NMPU 3TOM KaKAas 3BYKOBAas COCTABISIIOIIAS CBS3aHA C
MNPOCTPAHCTBEHHBIM MECTOIOJIOXKCHUEM, IIPpU 3TOM CHCTEMA COOCPIKUT! nemeﬁ 6JIOK
KOOWPOBAaHUA OJid KOAUPOBAHHSA BXOAHOI'0 ayAHONOTOKA IJIA HepBOfI MOOaJIbHOCTU
BOCIIPOU3BEAEHUs], KOTOPBbIA BBIBOAWUT NEPBOE MPEACTABICHHE MOTOKA BOCIHPOU3BEAECHUS,
ONoOK ompeneneHUs NapaMeTPOB MpeoOpa3oBaHMs I OIpPENENCHUs] psifa MapaMeTpoB
npeoOpa3oBaHusl sl OTOOPaXKEHUsI MEPBOTO MPEACTABICHUS NMOTOKA BOCIPOU3BENECHHUS BO
BTOPOE TMPEACTABJIEHHE TOTOKA BOCMPOU3BENEHUS, U BTOPOH OJIOK KOOUPOBAHUS IS
KOOUPOBAHUA epBoro NpeaACTaBJICHUA IIOTOKA BOCIIPOU3BEACHUA u rnapamMeTpoB

npeoOpa3oBaHus B BBIXOIHOM IMOTOK KOJUPOBAHUS.

[0033] brok onpenenenuss mapamMeTpoB MpeoOpPa3OBaHUs OMpeneNseT psia MapaMeTpoB
npeoOpa3oBaHusi MyTeM MHUHHUMU3ALUU aOCONIOTHOTO 3HAYEHUS] BEJMYUHBI PACXOXKIEHUS
Mekay TpeOyeMbIM BTOPBIM TPEACTaBICHHEM MOTOKA BOCIPOM3BENEHUS U PE3yJIbTATOM
NPUMEHEHHUs] psila TapaMeTPOB MpeoOpa3oBaHUs K IEPBOMY IPEICTABJICHUIO IMOTOKA
BOCITPOU3BCACHUA. TepMI/IH «pAaa» MOXKET OTHOCUTBCA K CBOfICTBy HaJIM4KUs NMEPEMCHHBIX BO
BPEMEHH MapaMeTpoB NpPeoOpasoBaHMsl W/MIM 3aBHCALIMX OT YaCTOThl MapaMeTpOB
npeoOpazoBaHusi. BTopoe mnpencTaBieHHE IMOTOKAa BOCHPOHM3BENEHUS MOXKET CONEPKaTh

OWHay paTM30BaHHbBIN 3BYK ISl BOCITPOU3BENCHUS HAY ITHUKAMU.

[0034] B cooTBercTBHM ¢ JOMOJHHUTEIBHBIM ACMEKTOM HACTOSIIETO H300peTeHHs
NpeayCMOTPEH CIoco0 MONyYeHUs] 3ByKOBOIO CHMTHANA Uil MPENCTaBIEHHUs HAyIITHUKAMHU,
npuveM Croco0 BKJIFOYAET JTalbl. MpUEMa MOTOKA JAaHHBIX, COMEPIKAIIero KOAUPOBAHHbBIN
0e35x0BbIil OnHaypanpHbIN curHai u napamerpel W (Wg, Wg) reHepupoBaHHsS BXOIHOTO
CHrHaja TMPOLEcca UMHUTHUPOBAHMS aKyCTHYECKOH Cpenbl, AEKOAHUPOBAHUS KOJUPOBAHHOIO
0e39x0BOro OWHAypajJbHOrO CHTHAJNA Ui TOJy4YeHHs] JEeKOJUPOBAHHOTO 0Oe33X0BOro

OuHaypaJlpHOrO cUrHajia, npuMeHeHus napamerpoB W (Wg, Wg) reHepupoBaHusi BXOJHBIX
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CHTHAJIOB NPOLIECCAa UMUTHUPOBAHHS aKyCTUYECKOH Cpeabl K IeKOAMPOBAHHOMY 0€33XOBOMY
OMHaypaJIbHOMY CHUTHAJy AJISl MOJIyYeHHsI OAHOrO WM Oojiee BXOAHBIX CUTHAJIOB IpoOLiecca
UMHUTUPOBAHMS aKyCTHYECKOH Cpenbl, MPUMEHEHHUs] OAHOTO WM 0ojiee BXOAHBIX CHUTHAJIOB
npoLecca UMUTHUPOBAHMS aKyCTHYECKOM Cpefpl K NMPOLECCY MMHUTHUPOBAHUS aKyCTUYECKOU
Cpenbl AJIsl TIOJTy YeHHsI OJJHOTO Win OoJiee CUTHAJIOB MMUTHPOBAHHON aKyCTHYECKOH Cpembl, 1
KOMOWHHPOBAHUE OIHOTO MK OoJiee CHUTHAJIOB MMUTHPOBAHHOM aKyCTHYECKOW Cpenbl U
JIEKOJHUPOBAHHOTO O€33X0BOr0 OMHAYPAJIbHOTO CHTHAJA ISl TIOJIy4eHHUs] 3ByKOBOTO CHUTHAJA

AJIA IPpEACTABJICHUA HAy LIHUKAMU.

[0035] B HEKOTOpBIX BapuaHTAaX OCYIIECTBIEHHUs OIWH WIM Oojiee CHTHAJIOB
UMHUTHUPOBAHHON aKyCTUYECKOH Cpeabl MPEANOYTHTENbHO NMPENCTaBIIOT COO0M OOWH WIIH
Oojiee M3 CUTHAJIOB pPAaHHUX OTPAKEHWM W CHUTHAJNIOB TO3AHEH pesepOepauuu. I[Iporecc
UMHUTHUPOBAHHUA AKyCTHYECKOW Cpenbl MOXKET BKJIIOUATh OOUH WM Ooyiee M3 Tmporecca
UMHUTUPOBAHHUA PAaHHUX OTPAKEHHH M Mpolecca MMUTHPOBAHMS IMO3MHEH pesepOepamuu.
ITporiecc UMUTHPOBAHUS PAHHUX OTPAKEHHH MOXKET BKJIIOYATh 00pabOTKy OIHOTO mMim Oojee
BXOJIHBIX CHUTHAJIOB IPOLIECCA UMUTHPOBAHHS aKyCTHYECKON Cpeabl MOCPEACTBOM 3JIEMEHTA
3anepxku. IIpomecc MMuTHpOBaHUS MO3MHEH peepOepanyu MOXKET BKIHOYATh 00pabOTKy
omHOro wiu Ooyee BXOAHBIX CHTHAJIOB IPOLIECCA MMUTHPOBAHMS AKyCTHUYECKOH Cpenbl

TIOCPEZICTBOM CETH 3a/1€P’KKU OOPAaTHOMN CBSI3U.

[0036] [ToTok fmaHHBIX MOPENNOYTHUTENIBHO MOXET COAEPKATh  JOMOJHUTEIbHbIE
napamerpel W (Wg, WE) reHepupoBaHHs BXOIHBIX CHTHAJIOB IPOLECCA UMHUTHPOBAHUS
aKyCTUYECKOH Cpeabl, MPU 5TOM CIOCOO MOXKET JOMOJIHUTENbHO BKIIKOYATh JTAIlbl:
NPUMEHEHUS] JONOJHHUTEbHBIX TapaMeTpoB W (Wg, Wg) reHepupoBaHUsi BXOIHBIX CUTHAJIOB
mpouecca HMMHTHUPOBAHMS AKyCTHYECKOW Cpeabl K JAEKOAMPOBAHHOMY  0O€39XOBOMY
OMHAypaJIbHOMY CUTHAJIY JUIs TOJYYEeHUS OTHOrO WM 0OJee JOMOJHHUTENbHBIX BXOIHBIX
CHUTHAJIOB TPOLIECCa MMUTHPOBAHUS aKyCTHYECKOH Cpelbl; MPUMEHEHHUs] OJHOTO WiIH Oolee
JIOTIOJIHUTENBHBIX BXOJHBIX CHUTHAJIOB IpOIlecCa MMMTHPOBAHUS AKyCTHUECKONW Cpenbl K
JIOTIOJIHUTENBHOMY TPOLIECCY MMUTHUPOBAHUS aKyCTUYECKOH cpenbl JUIsl MOJyUYeHUs OJIHOTO
win  Ooyee JONOJHHUTENbHBIX CHTCHAJIOB HMMUTHPOBAHHON aKyCTHYECKOW Cpenbl, U
KOMOMHHPOBAHUSI OOHOrO WM Oojee JOMOJHHUTENBbHBIX CHTCHAJIOB HMMHTHPOBAHHOM
aKyCTHYECKOH Cpezpl ¢ OMHUM I OoJiee CUTHAJIAaMU UMUTHPOBAHHON aKyCTHYECKOH CpPebl

W/ WA J€KOTUPOBAHHBIM 0€39X0BbIM OMHAY PATbHBIM CUTHAJIOM.
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[0037] B cooTrBercTBHM ¢ JOMOJHHUTEIBHBIM ACMEKTOM HACTOSIIETO H300pEeTeHHs
NpeNyCMOTPEH JeKoAep [ IMOJy4YeHUs 3BYKOBOTO CHUTHaja Uil IPEACTaBJICHUs
Hay [IIHUKAaMH, TIPU 3TOM JIEKOZIEP COAEPKUT OAMH MM OOJiee MPOLIECCOPOB, BHIMOJIHEHHBIX C
BO3MOKHOCTBIO: TIpHeMa TIOTOKa JaHHBIX, COAEP)KaIlero KOAMPOBAHHBIA O€33XOBbIH
OunaypanbHblii curHan u napamerpbl W (Wg, Wg) reHepupoBaHHs BXOJHBIX CHUTHAJIOB
IpoLecca UMUTHUPOBAHUSI aKy CTUYECKOH CPebl, 1eKOJUPOBAHUS KOAHUPOBAHHOTO O€33X0BOT0
OMHAypaJIbHOTO CHTHAJA ISl TOJYyYEHUs JNEeKOAMPOBAHHOTO 0e39X0BOro OHHAYpPaIbHOTO
curHasna, npumeHenusi mapamerpoB W (Wg, Wg) TeHepHpPOBAaHUS BXOAHBIX CHTHAJIOB
mpouecca HMMHTHPOBAHMS AKyCTHYECKOW Cpeibl K JAEKOAMPOBAHHOMY  0O€39XOBOMY
OMHaypaJIbHOMY CHUTHAJy JJIS MOJIYYEHHsI OAHOrO Win Oojiee BXOAHBIX CHTHAJIOB MPOLIECca
UMHUTHUPOBAHHS aKyCTHYECKOH Cpenbl, MPUMEHEHHUs] OMHOTO WM 00jiee BXOAHBIX CHTHAJIOB
npolecca UMUTHUPOBAHMsI aKyCTHYECKOM Cpepl K NPOLECCY MMHUTHPOBAHHUS aKyCTUYEeCKON
Cpeabl sl IOy YEeHUs] OHOTO MK OoJiee CUTHAJIOB IMUTHPOBAHHOM aKy CTHYECKOW CPebl, U
KOMOWHHUPOBAHUS OJHOTO WM OOjee CHTHAJIOB MMUTHUPOBAHHON aKyCTHUECKOW Cpenbl U
IEKOIMPOBAHHOTO O€33X0BOro OMHAYPAJIBHOTO CHTHANA JUIs TIOJYy4EHHUs] 3ByKOBOTO CHUTHANA

11 TIPEe/ICTaBJIEHHs] Hay IIIHUKAMHU.
Kpatkoe onucanue rpajpuueckux MaTepuaion

[0038] BapuanTsl ocyuiecTBiaeHUss N300peTeHnsl HIbke OyayT OMMUCaHBI C OTCBUIKOM K

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

[0039] Ha ¢ur. 1 nmokasaHo cxemMaTHyeckoe oOlnee NMpeaCcTaBIeHHe MPOoLIecca CBEPTKH C
HRIR gmist nByX OOBEKTOB MCTOYHHMKOB, B KOTOPOM KaXKObIH KaHAl WIA OOBEKT

obpabarsiBaercst mapoiit HRIR/BRIR.

[0040] Ha ¢ur. 2 cxemarudyecku TOKa3aHO OWHAypaJibHOE TPEIBAPHUTEIHHO
NPEJICTABIIEHHOE CONEPKUMOE, BOCIPOU3BOJUMOE T'POMKOTOBOPHUTENSIMU  (M3BECTHBIN

YPOBEHb TEXHUKH),

[0041] Ha ¢Gur. 3 cxeMaTHUeCKH TIOKa3aHO OWHAypajbHOE MPEABAPUTETHHO

NpEACTABIICHHOE COACPIKUMOE, BOCITPOU3BOAUMOE I'POMKOTOBOPUTECIISAMU,

[0042] Ha ¢ur. 4 cXeMaTUUECKHU IMTOKA3aHO Moy ueHne ko3 pduuneHToB w s 00padoTku

NpeaACTABICHUSA IJIA FpOMKOFOBOpHTeJIefI AJist BOCIIPOU3BEACHNA Hay ITHUKAMMU,
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[0043] Ha ¢ur. 5 cxemarudecku mokaszanbl KodpuuueHTer W (W), UCTIONb3yeMble s
PEKOHCTPYKIMH O€33XOBOr0 CUTHAja U OJHOTO PAaHHEro OTPaKeHUs (C JOMOJHUTENbHBIM

3TanoM 00bEMHOM 3a1ePIKKH);

[0044] Ha ¢ur. 6 cxeMaTHUECKH MOKa3aH MPOLECC HCMOMb30BaHus KO3 uinenTrop W
(Wg), BCIonb3y eMbIX Ui PEKOHCTPYKLMN 0€39X0BOr0 CUrHajga u BXogHoro curiana FDN u3

BBIXOOHBIX JAaHHBIX 0a30BOro ackogepa.

[0045] Ha ¢ur. 7 cxemarudecku mokasaHbl Mojy4deHre u oopadoTtka kodhUIMeHTOB W

st 00paboTKH 0€39X0BOro MPEACTABISHHS AJISl HAY IIIHUKOB H TPOMKOTOBOPHUTENIEH.

[0046] Ha ¢wur. 8a, 8b mokazaHb! CTPyKTypHBIE CXEMBI KOZepa/aeKoaepa B COOTBETCTBUH

C JOTIOJHUTEJIbHBIM BAPpUAHTOM OCYIICCTBJICHUA HACTOAILIECTO I/1306peTeHI/I$I.

[0047] Ha ¢ur. 9a mnokaszaHa CTpPyKTypHas cxema JAeKojepa B COOTBETCTBUU C

AOMOJIHUTECJIbHBIM BaAPUAHTOM OCYILIECTBJICHUSA HACTOALIECTO I/1306peTeHI/I$I.

[0048] Ha ¢ur. 9b mnokazana cTpykTypHasi cXema YIPOLIEHHOW BEpPCHU AEKOnIepa,

MOKa3aHHOTO Ha ¢ur. 9a.
IHoapo6Hoe onucanue

[0049] BapuaHTbl OCyLIECTBICHHs MPENyCMaTPUBAIOT CIIOCOO MPEnCTaBIeHUs] 3ByKa Ha
OCHOBE KaHaJIOB W/MJIN OOBEKTOB C HU3KOW OMTOBOI CKOPOCTBIO Mepefavyy aHHBIX U HU3KOH
CJIO)KHOCTBIO, KOTOPBIH SIBJISIETCS MPHUTOAHBIM JJIi BOCHpOu3BeneHUs: (OMHAypasbHOTO)
I'POMKOTOBOPHUTESIMH M HAyLTHHKAMH. JTOT crnoco® BbImonHseTcst nmyTeM (1) co3manus u
KOOUpPOBaHUA TNPECACTABJICHUA, MNPCAHAZHAYCHHOIO MJId BOCIPOU3BCACHUSA KOHerTHOﬁ
CHCTEMOW BOCIpOU3BEACHUS (Hampumep, Oe3 OrpaHHUYEHUs, 'POMKOTOBOPHUTENSIMH), U (2)
I[O6aBJ'IeHI/I$[ JOIIOJIHUTCJIBHBIX MCTAaAdHHBIX, JdCJAarOMUX BO3MOXKHBIM npeo6pa3013aHI/Ie
AAaHHOTO KOHKPETHOI'O MNPEACTABJICHUA B MOI[I/I(I)I/ILII/IpOBaHHOe NpEACTABICHUE, TMPUTOOHOC
IUIE APYTrOW CHCTEMbI BOCIIPOU3BENEHHs (HampuMep, HAyIIHUKOB). JlaHHOE KOHKpPETHOE
NpeaACTaBJICHUE MOXKET Ha3bIBATHCA NEPBbIM NpeaACTABIICHUEM BOCITIPOU3BECACHUA
AyAUOIIOTOKAa, TOrga Kak MOI[I/I(I)I/ILII/IpOBaHHOe NPpEACTABJICHUE MOXET Ha3bIBATbCA BTOPBIM
NpeCTaBJIeHUEM BOCIIPOM3BEEHUS ayAUONOTOKa. [lepBoe npencrasieHe MOXXET ColepKaTh
Habop 3 M1 kaHajoB, TOrma Kak BTOPOE IMPENCTaBlIeHHEe MOXKET coaep:karh Habop w3 M2

kaHanoB. KonndecTBO KaHAJIOB MOXKET sBIATbCS paBHbIM (M1=M2) wmnu pa3andHbIM.
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MeranaHHble MOTYT UMETh (POpMY HaOOpa rnapaMeTpoB, BO3MOXKHO, IEPEMEHHBIX BO BpEMEHU

U 110 4aCTOTC.

[0050] B opHoli u3 peanuzaunii MeTagaHHble peoOpa3oBaHUsl 0OECIIEUUBAIOT CPEACTBA
npeoOpa3oBaHusi  CTepeOGOHUUECKOTO  MPEACTABICHUs JJisi TPOMKOTOBOpHTENEH B
OMHaypaJibHOE TPEACTaBJICHUE [JIsi HAYLUIHMKOB C BO3MOJKHOCTBIO BKJIFOUEHHUS PaHHUX
OTpakeHH U Mo3aHeH peBepOepaimu. Kpome Toro, st 3ByKOBOTO COIEPIKUMOIO HAa OCHOBE
OOBEKTOB, BUPTYaJIbHbIE AKyCTHYECKUE aTPUOYThI, B YACTHOCTH (OTHOCHTEJbHBII) YPOBEHb
TO3/IHeH peBepOepaliu W/ MM yYPOBHEBbIE, CIEKTPAJIbHbIE U BPEMEHHBbIE XaPaKTEPUCTUKH

OIHOTO WU OoJiee paHHHUX OTPAKEHUH, MOTYT KOHTPOJIHPOBATHCS ISl KAXKIOTO OOBEKTA.

[0051] BapuaHTel OCyIIeCTBJICHHs HAmNpaBJeHbl HAa HCKJIIOYeHHE apTedakToB uW/wiw
NOBBIIIEHNE KauyeCTBa BOCIPOM3BENCHUS U Ha COXpPAaHEHHE XyIOKECTBEHHOIO 3aMbICiia TPU
MOMOIIM METAJaHHbIX, YIPABJSIOUINX BOCIPOU3BEACHUEM OIHOW MM Ooyiee CUCTEMaMH
BOCIIPOM3BEACHMSI. B UacCTHOCTHM, BapHaHTBl OCYLIECTBICHMS BKJIIOYAIOT METAJaHHbBIE C
OOBEKTHBIM, KAaHAJIBHBIM WJIH THOPWUAHBIM TMPEACTABJICHUSIMU CHUTHAJA, TIOBBIIIAONINE
KAa4eCTBO BOCIIPOU3BEIEHHUs TOI/A, KOIZa KOMIIOHOBKA CHCTEMbI BOCIIPOU3BEINEHHS He
COOTBETCTBY€T KOMIIOHOBKE, MPEIyCMOTPEHHOH B Xone co3maHusi copepxumoro. Kax
TaKOBOE, MPUMEHEHNe WK 3PQPEKT B pe3yIbTaTe NPUMEHEHNSI METaJaHHbIX Oy €T 3aBUCETh

OT MIPpE€AHA3HAYCHHBIX U (baKTI/ILIeCKI/IX CUCTEM BOCIIPOU3ZBENCHU.

BunaypanbHOoe NpeABAPHTEJLHO TNPEeICTABJICHHOE COAEP:KHMOe, BOCIPOH3BOAHMOE

rPOMKOrOBOPHTEISAMH

[0052] Kak OINHCAHO B pasnene 0 MPEANOCHUIKAX, BOCITPOU3BELICHUE
I'POMKOTOBOPUTENISIMA OMHAYPAJTLHOTO TMPENBAPUTENBHO TMPEACTABIEHHOTO COAEPKHUMOTO
MO’KET TPUBOAHWTH K HEECTECTBEHHOMY TeMOpYy H3-3a TOTO, YTO CIEKTPaJbHbIE METKH,
HeoTbeMiieMo npucyTcTByromue B HRIR unu BRIR, npumeHsroTcst nBaxapl: OOUH pa3 — B
XOA€ TPEABAPUTENIBHOIO NPEACTABJICHHs, W €lle pa3 — B XOA€ BOCIPOU3BEAECHUS B
akyctuueckoil cpeme. Kpome Toro, kaxmoe BOCHpPOHM3BEACHHE  OHHAYpPAJIBHOTO
NpPEBAPUTEIPHO  MPEACTABIEHHOIO  COAEPXKUMOro OyZeT HEeOThEMIIEMO  BKJIIOYATh
a3UMYTaJIbHbIE METKHU ONPENEJICHUs] MECTOMNOJOXKEHUsA, TAK)KE MPUMEHSIEMbIE IBAKIbl, YTO
Bb3bIBAET HEBEPHOE TMPOCTPAHCTBEHHOE OTOOpakeHWe W  OWHMOKU  ONpelesIeHHs

MCCTOIIOJIOKCHUA.
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[0053] Ha ¢ur. 2 nokasana naHHbIi BapuaHT ocyinecTBiaeHus oOpadorku 20. Kanan wim
o0bekT 21 mepBoHauanbHO moasepraercst ceeptke 22 ¢ HRIR 23 nepen xomupoBanuem 25.
Takum oOpa3oM, mepex KOAMPOBAHHUEM COAEPKMMOE Ha OCHOBE KaHAJIOB MM OOBEKTOB
MOJBEPraeTcss MMHUTHUPOBAHUIO BOCIPOU3BEIAEHUS T'POMKOIOBOPUTESIMH  NOCPEACTBOM
obpadorkn HRIR wnu BRIR. BnocnencrtBum o00paboTaHHBIN curHan xomupyercs 25,
nexkogupyercss 26 M BOCHPOU3BOAMUTCS  T'POMKOTOBOPUTENsIMH 27, 4YTO  BHOCHUT

BBILIEY TOMSIHY Thie apTe(aKThL.

[0054] CnexTpanbHble apTe(akThl, BOSHUKAIOLINE B PE3yJIbTaTe ABOWHOTO MPUMEHEHHS
aKyCTHYECKOTO MyTH OT JMHAMHKOB K OapabaHHBIM MEepPEnoHKaM, MOTYT ObITh, IO MEHBIIEH
Mepe, YaCTMYHO CKOMIIEHCHUPOBAaHbl IyTE€M MPHUMEHEHUs 3aBUCALIErO OT YaCTOTHI
k03¢ pULMeHTa yCUIIEHHsT WM OCTAa0JIEHUs] B XON€ E€KOAUPOBAHUS WIJIM BOCIIPOU3BENACHUS.
JlaHHBIE TIApaMeTphl YCHIICHUS WM OCNAOJeHHss MOTYT BIOCJIEACTBHM KOIHMPOBATBHCS H
BKJIFOUATHCS B copepxkumoe. i BOCIPOU3BEACHUST Hay ITHUKAMU JAHHBIE TapaMeTPbl MOy T
OBbITb OTOPOIIEHBI, TOTJA KaK AJIST BOCIIPOU3BEACHNS TPOMKOTOBOPUTEISIMH K CUTHAJIAM TIEPe

BOCITPOU3BEACHUEM MPUMEHSIOTCS] KOJUPOBaHHbIE KO3(PPUIIMEHTBI YCUIEHUS.

[00S5] OnuH U3 BapUAHTOB OCYIIECTBJEHHUs MPUTOJHOTO MOCJIeNoBaTeapHOr0 xona 30
00pa0OTKM MJaHHBIX MOKa3aH Ha ¢(ur. 3. B nmaHHOW cxeme, Korga BOCIPOHM3BEACHHE
NpeAHa3Ha4YeHO Ml TPOMKOTOBOPHUTENEH, MeTafaHHble YCHIEHHs IPEeIBAPUTEIBHO
BBIYHUCIISAIOTCS 31 mpu co3aHuM mnpeacTaBieHus. MeragaHHble SBIAIOTCA KOJUPOBAHHBIMHU C
OuHaypanbHO 00OpaOoTaHHBIMM CHUTHAJaMu. B xoxme aekoaupoBaHus HMHGPOpMALUS
METaJaHHbIX TaKke aekomupyercs 32. 3aTeM OHAa HCMOJNB3YIOTCS JUIsl TPUMEHEHUs
koo unmenta 33 yCuieHUs K JEeKOOUPOBAHHOMY CHTHANY Ui YMEHBLICHUS 3HAYUMOCTH
apredakToB. lyis BOCHPOM3BENEHUS] HAyLUTHHUKAMM, C IPYrod CTOpOHBL 3Tambl 31—33 He
TpeOyroTCsl (MCKJIIOYAIOTCSI), W JEKONUPOBAaHHAS WH(POPMALUS MOKET MPUMEHSTHCS

HETMOCPEACTBEHHO JI1 BOCIIPOU3BEIECHUS HAy LIHUKAMM.
pumep peanuzanun

[0056] B onHoOll U3 peanusanuili AJis BBIUUCJICHUS METaNaHHBbIX 31 yCHIIEHHs BXOOHBIE

CHrHambl X;[M] C [JUCKPETHBIM BPEMEHHBIM MHIEKCOM T M BXOIHBIM HHIEKCOM I

AHATU3UPYROTCA B YaCTOTHO-BPEMCHHBIX MO3aMuKax. I[J'If[ COCTAaBJICHUA YaCTOTHO-BPEMEHHDBIX

MO3aK, KaXIblii M3 BXOMHBIX CHUTHAJIOB X;[M] MOXHO pa3OMTh Ha BPEMEHHbBIE KaJpbl, a

Kbl Kajp, B CBOIO OuYepeb, MOXKET OBbITh Pa3/eseH Ha IOJIOChl 4acToT. ITomockl yacToT
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MOTYT OBITb TMOJy4Y€HBI, HAaNpUMep, MOCPEICTBOM TAaKOro Oyioka (UIBTPOB, Kak OJIOK
KBaJPaTypHbIX 3epKainpHbIX (QuibTpoB (quadrature mirror filter, QMF), auckpernoro
npeobpasoBanusi @Pypoe (discrete Fourier transform, DFT), nuckpeTHOro KoCHHYCHOTO
npeobOpa3oBanus (discrete cosine transform, DCT) wnm moObIX Apyrux cpencTs pazOHeHus
BXOJIHBIX CUTHAJIOB Ha MHOXXECTBO MOJIOC 4acTOT. Pe3ynbTaToM AaHHOrO mpeoOpa3oBaHUs

SBJISIETCS TO, YTO BXOIHOM CUIHAN X;[N] Ui BXOOHBIX AAHHBIX ¢ MHAEKCOM i U JUCKPETHO-
BPEMEHHBIM MHIEKCOM N Tpencrasisiercss curHaigamu X;[K, b] mommonoc mis BpemenHoro

uHTepBasa (wim kaapa) k u moxmosocer b. KparkocpouHas 3Heprusi B 4aCTOTHO-BPEMEHHON

mozauke (K,B) umeer Bun:

KB = ) wlblxlkbl
b.k EB.E

rne B, K — nHabopsr wacrotHbix (b) u BpemeHHbIX (k) MHIEKCOB, COOTBETCTBYIOIIHX

TpeOyeMoii YaCTOTHO-BPEMEHHON MO3auKe.
[0057] INpencrasienre OMHAYpalbHBIX CUTHANOB ¥p[N], ¥ [] B obmactu muckpeTHOro
BPEMEHM JUJIsI JIEBOTO U MPABOrO yXa COOTBETCTBEHHO, HMEET BHI:

yi[n] = z %; [n] * hy i [n]

elnl = D s [0 ;o]

rae My, 0 ; — HRIR unn BRIR, COOTBETCTBYIOINAs BXOAHOMY MHIEKCY i IJIs JIEBOTO U

NpaBoro yiueil COoOTBETCTBEHHO. MHbIMU cioBamu, mapa ¥i[n], ¥.[n] OuHaypanbHbIX

CHTHAJIOB MOXKET OBITh CO371aHa IMyTeM KOMOWHUPOBAHMS CBEPTKH U CYMMHUPOBAHUS BXOJHBIX

maHHbIX I. BrocnmencrBum 3TH OWHAypaibHBIE CHTHAJBI MOTYT OBITH MpeoOpa3OBaHbI B

YaCTOTHO-BPEMCHHBIE MO3aUMKKU C HUCIOJBb30BAHHUEM TaKOro XKE IpPOoLecCCa, KakK IMpOoHecCC,

NpUMEHEHHBIN K curHajiam X[k, b]. Takum o6pazom, ajist 1aHHBIX GMHAYPabHBIX CUTHAJIOB B
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JaCTOTHOM OOJIACTH KPaTKOCPOYHAsl SHEPTHUsi B HaCTOTHO-BpeMeHHol mo3auke (K, B) moxer

OBITh BHIUUCJIEHA KAK:

KB = ) ylkblylkb]
bk EE.E

[0058] Jlanee, Ha OCHOBAaHMHU COXPAHEHHUsS] SHEPIrUU B KaXKAOM YaCTOTHO-BPEMEHHOMN
MO3auKe, MPOCYMMHUPOBAHHOW MO BXOAHBIM OOBEKTaM 1 B YMCJIHTENE W MO OWHAYpPaTbHBIM

CHUTHAJIaM j B 3HAMEHaTele, MOTyT ObITh cOCTaBieHbl MeTananHble W{ K, B} ycunenus:

Z;a; (K. B)

w2{K,B) = Ei 032,]_ (K, B)

[00S9] Meranannpie W{K,B} wMmoryr ObiTh 3aTeM mOABEpP)KEHbI KBAHTOBAHHIO,

KOIAMPOBAHHUIO, W BKJIIOYEHbl B OWTOBBIM IMOTOK ayauOKoAeKka. 3areM paekoxep Oyner

npumensith MeTananubie W{ K, B} k kanpy K u nonoce B oboux curnanos y; u ¥, (BxonHoe

NPEACTaBJICHNE) ISl TTOJYUYeHUsI BBIXOAHOTO MpencTaBiieHus. Takoe UCIob30BaHHEe OOLINX

metagaHHblX W{K, B}, nmpuMeHeHHBIX Kak K ¥}, TaK U K ¥, OOECIIeUHBAeT COXPAHEHHE

crepeoOHNYECKOro OajlaHCa BXOAHOTO MPEICTaBICHHS.

[0060] [TOMUMO BBIIIEONMCAHHOTO Ccrocoba, B KOTOPOM OMHAypasibHble CUTHANBI ¥p[n],
¥ [N] cO3mar0TCs MOCPENCTBOM CBEPTKM BO BPEMEHHOM OOJIACTH, MPOIECC OUHAYPaTbHOTO

NpeEACTABIICHUA SABJIACTCA TaKXE MPUMCHHUMbIM B yacTOTHOM oOsactu. MHbIMU CJIOBaAMU,

BMECTO MEPBOHAYANBLHOrO BBIUUCIIEHUsS] OUHAY pajIbHBIX CUIHANOB ¥7[N], ¥ [] BO BpeMeHHOI
0671aCTH, MOXHO BMECTO 3TOTO TIPeoOpa3oBaTh BXOMHBIE CHTHANBI X;[N] B MpencTaBieHue B

4acTOTHOW oOnact u mpumeHHTh npouecc ceepTku ¢ HRIR B uactoTHOl obnmactu mms

TEHEPUPOBAHNS TPEACTABIEHNsS] OMHAYPAJbHBIX CHIHAJIOB ¥j [k,b] B wactoTHO#l o6macTy,

HanpuMep, NPU MOMOINU CIIOCOOOB OBICTPOH CBEPTKM B 4acTOTHOH obmactu. Ilpu Takom

noaxoae npeacTaBJICHUC OMHaypajbHBIX CUTHAJIOB ¥ [k, b:l B YaCTOTHOI 00JIACTH IOJTy Ya€TCsI
j y

6e3 HeOOXOANMMOCTH B TEHEPUPOBAHUH 3TUX CUTHAJIOB BO BPEMEHHOU O0JIACTH, U JJIsl HETO He
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TpeOyeTcsi mpumeHeHue Oyioka (GUIBTPOB WM mpeoOpa3oBaHUE Ui TNPUMEHEHHS B

OTHOLIEHUN OWHAYpaJIbHBIX CUTHAJIOB BO BPEMEHHOM 00J1acTH.

BocnpousBoanmMoe HAYHIHHKAMH CTepeo(pOHHYECKOe COAEPKHMOe, BKIOYasi 6e39X0Boe

OHHAYpaJIbHOE NPeACTABJICHHE

[0061] B nanHOH peanuzaumu CTepeoOHMYECKHI CUTHAJ, MpeIHa3HAYEHHBIH IS
BOCITPOM3BCACHUA T'POMKOI'OBOPUTEIAMHA, KOAUPYETCA B COUCTAHHU C OOMOJIHUTECIIbHBIMU
OaHHBIMH ~ JJI1  CIIOCOOCTBOBAHMSI ~ BOCIPOHM3BENEHHMIO  JAHHOIO  CHTHala Ui
I'POMKOTOBOPHUTENICH Yepe3 HaylIHUKH. Eciu naH HaOop BXOIHBIX OOBEKTOB HJIM KAHAJIOB

%[n], To mHaGop curmanoB % [n]ams rpomkoroBopureneil OOBLIMHO TeHEpPUPYeTCs
nocpencTBoM  KodbduuueHtoB  gj; YCWICHHS aMIUIUTYJHOTO ITaHOPAMUPOBAHUS,

NPEACTABIIIOINX KO3()PHULMEHT yCHiieHnst OOBEKTa 1 B AUHAMHUKE §:

Zg [I'l] = z Eis¥ [I‘l]

[0062] JUis  comepKMMOro Ha OCHOBE KaHaJloB KO3(pduuueHTsl s yCHICHUS

AMIUIUTY JHOT'O ITaHOpaMHpPOBAaHUA OOBIMHO  SIBJISFOTCS NNOCTOAHHBIMH, TOraa KakK aJid
COOCPKUMOro Ha OCHOBE O6’beKTOB, B KOTOPOM IMpeamnojara€Moe IOJIOXKECHHE o0BeKTa
MNPEeACTaBJIACTCA IPpU NOMOINU TMNMEPEMEHHBIX BO BPEMEHU METAaAaHHBIX, KOC—)q)(bI/ILII/IeHTbI

YCHJIEHHsI, COOTBETCTBEHHO, Oy Iy T MePEMEHHBIMU BO BPEMEHU.

[0063] Ecnu nasbl curnanel Zg [n], noxnexarme KOJUPOBAHUIO U IEKOAUPOBAHUIO, TO

HaboOp KO3(pPUIIMEHTOB W TpeOyeTcss HaWTH TakK, YTOOBL, eCiau 3TH KO3((ULHUEHTHI

MPUMEHSIOTCS K CUTHAJIAM Z¢[N), TO pesy IbTHPYIOLIHe MOTU(UIPOBAHHbIE CUTHATEI §y, ¥,

COCTAaBJICHHBIC KaK:

n= E Wg12g
5

¥r = E Wy, rZg
g
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TOYHO COOTBCTCTBOBAJIU 61/1Haypaan0My NPpEACTAaBIICHHUIO TIE€PBOHAYAJIBHBIX BXOIHbBIX

CHUTHAJIOB X; [11] B COOTBETCTBUHM C BBIPAsKEHHSMH:

yiln] = %[l « ]

gelnl= ) x[n]«hy;[n

[0064] Koadduumentsr w MOKHO HaWTH myTeM MuHuMm3anmu L2-kputepus E mexmy

TpeOyeMbIM U (pakTHIECKIM OMHAYPATbHBIMU NPEACTABICHUMU:
& 12 & |2
E=lyi—5il*+ lye — 7l
w = arg min{E)

[0065] Pemenne ns MuHuMu3anuu omuOKH E MOKHO MONYyYUTh MPU IOMOIIH PEIICHUH
B 3aMKHYTOM BHJI€, METOJOB TIPAaIUEHTHOrO CIyCKa WIH JIOOOr0 APYroro MOAXOASIIEro
UTEPATUBHOTO MeTOAa MHUHMMM3auuu (yHkumm omuOok. B kauecTBe omgHOro mnpumepa

TAKOr'0 PeLICHHS MOKHO 3allUCaTh Pa3JIMYHbBIC 3Tallbl IIPEACTABJICHUS B ManHqHOﬁ 3aIIuCH:

Y =XH

JlanHass MaTpuuHas 3amKiCb OCHOBaHA Ha OJHOKAHAJIBHOM Kajpe, cojepxkamem N

IMCKPETHBIX 3HAYCHHUH, IPEICTABIEHHBIX B BH/E OJHOIO CTOJIONA:

X [U]
=3 .
xi' == H
x; [N — 1]
U MaTpull Kak KOMOWHAIMil Heckonbkux kaHajoB 1 = {1, ..., I}, Kaxablii M3 KOTOPBIX

NnpeacTaBJICH B MaTpULE OJHUM BeKTOpOM-CTOJ'I6LIOMI



[0066] Pemenue s W, koropoe munumusupyet E, umeer sun:

W = {G*X*NG + e} 16" X*XH

rae (*) — omepaTop KOMIUIEKCHO-COMPSDKEHHOTO TPAHCIIOHUPOBaHUs, | — enuHUYHAS
MaTpHLa, U € — MOCTOSIHHAS peryyspusauuu. JJaHHOe pelieHre OTIHYaeTCs OT crocoda Ha

-

OCHOBE KOI(P(UIMEHTOB YCUJIEHUS TEM, YTO CHIHAN Y TEHEPUPYETCS MATpPHULIEH, a He

ckansipoM W, mpuMeHsieMbIM K CUTHAJy Z, 4TO IMpeayCcMaTpuBaeT BO3MOXKHOCTb HaJIUYHUs

==

CKPELIMBAIOLIMXCS YJIEHOB (HAMPUMEP, BTOPOrO CHUrHama ¥, SIBISIFONIErOCs (YaCTUYHO)

PEKOHCTPYHUPOBAHHBIM U3 MIEPBOTO CUTHANA Z).

[0067] B nneane ko3 punmneHT W OnpenensroTes s KaXKA0H 4acTOTHO-BPEMEHHOM

MO3aUKH JUJIi MUHUMU3AIuu omuOku E B Kakol 4acTOTHO-BPEMEHHOM MO3aMKe.

[0068] B npuBeneHHBIX BbIIIE (parMeHTaxX OMUCAHMA IUJIsl ONPEAENeHUS MaTPUUIHBIX
K03(pPUIIMEHTOB HCIIONB30BAJICS KPUTEPUNH MHUHUMAJIBHON CpEeIHEKBAJPATHUHON OLIMOKH
(L2-xpurepwuii). be3 morepu O0OWHOCTH, BMECTO WJU B JAONOJHEHHE K MPUHLHUITY
MHHHUMAJIbHOW CpEeIHEKBaPATUUHOW OMMOKH, aHAJOTHYHO MOTYT OBITH HCHOJIB30BAHBI
ApyTH€ XOpOLIO U3BECTHblE KPUTEPUM WJIM METOAbl BBIUUCIEHHUS MAaTPUYHBIX
koo unmenro. Hampumep, marpuusblie KO3(PQPUUUEHTHI MOTYT OBITh BBIYHCIEHBI C
UCTIOJIb30BAHUEM YJICHOB 0OJiee BBICOKOTO MOPSAKA WIH MyTeM MUHUME3anuu L 1-kpurepust
(HanpuMep, KpUTEepUs HAUMEHBIIETO aOCOTIOTHOTO OTKJIOHeHUs1). Kpome Toro, MoryT ObITh
UCTIOJIb30BaHbl PAa3HOOOpa3HbIE METONBI, BKJIIOYAIOLINE METOIUKH HEOTPULATENIbHOTO
Pa3OKEHNsT WIM ONTHUMHU3ALMH, HETapaMeTPUYeCKHe OLEHKH, OLEHKH MaKCHMAaJbHOTO
npaBpononoduss u T. M. B pomomHeHue, MaTpuuyHble KO3(PQPUIMEHTH MOTryT OBITH
BBIYMCJICHBI C HCIIOJIb30BAHUEM HTEPATHBHBIX IMPOLIECCOB WJIHM MPOLECCOB I'PAAHEHTHOTO
CIyCKa,  METONOB  HHTEPNOJSIIUM,  SBPUCTHUECKHX  METOJOB,  JAHHAMHUYECKOTO
NPOrPaMMHUPOBAHUS, MAIIMHHOTO OOYYEHHS, HEYETKOW ONTHMH3ALHH, HMHUTHPOBAHHOM
3aKaJKH, WJIK MOTYT OBITh UCIIOJIb30BAHBI PEIICHUS B 3aAMKHYTOM BUE M METOIMKH aHAIN3a
yepe3 cuHTe3. M mocnenHee, HO HE MeHee Ba)KHOE, OLIEHKa MaTPUYHBIX KO3(PHUIMEHTOB

MOKET OBITh OTrpaHUYCHA pa3IMYHbIMU CHOCO6aMI/I, HarpuMmep, npyu noMOImu OrpaHu4CHUs
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Auamna3oHa 3HAYCHHH, PeryJsipU3UPYIOMINX  YICHOB, CyNeprno3uuuud  TpeOOoBaHMIA

COXPAaHCHUA SHEPTHUHU U T. II.

[0069] B curyauusx npaktudeckoro npumenenus, HRIR umu BRIR My hy; Gyner

BKJIOYATh 3aBUCSIIUE OT YaCTOThl 3afepKKu w/unmu caBuru no ¢aze. COOTBETCTBEHHO,
K03 (ULHEHTBI W MOTYT SIBJISTHCS KOMIUIEKCHO3HAYHBIMH C MHUMOMN COCTAaBIISIFOIIEH, IO

CYULIECTBY OTJIMYHOMN OT HYJIS.

[0070] OnuH w3 BapWaHTOB peaju3auuu OOpaOOTKM NAaHHBIX B IAHHOM BapHaHTE
ocyuiecTBieHus nmokasaH 40 Ha ¢ur. 4. 3BykoBoe conepxkumoe 41 obpabaTeiBaeTcsi OJI0KOM
42 aHaNMBUPYIOIHNX THOPHIHBIX KOMIUIEKCHBIX KBaJIpaTypPHBIX 3€PKAJIbHBIX (HIBTPOB
(hybrid complex quadrature mirror filter, HCQMF) B curnanel moxamosioc. 3aTem, IJIst
TeHEepPHPOBaHUsI OMHAypaJbHBIX CHUTHAJOB Y, K BBIXOAHBIM JaHHbIM OJioKa (UIBTPOB
npumensroTes 43 HRIR 44. IlapamnenbHO BXOAHBIE NAaHHBIE NPEACTABISIOTC 45 s
BOCTIDOM3BEACHUS T'POMKOTOBOPHUTENISIMU, B pPe3yJIbTaTe Yero oOpas3yloTcsi CHrHabl Z
rpoMKOroBopureneii. B nononxaenue, n3 CUrHaioB Z rpOMKOrOBOpUTENIEH 1 OMHAYPaTbHBIX
CUTHAJOB Y BBIYUCIAIOTCA 46 K03 PuumenTsl (unu BecoBble KOAPPULHUEHTH) W, TPUIEM
OHU BKJIIOYAIOTCSI B OMTOBBINH MOTOK 48 Ga3zoBoro kozepa. MoryT ObITh HCIIOJIb30BAHBI
pasnuuHble 0a30BBIE KOAEPHI, Takue Kak, Hapumep, MPEG-1 Layer 1, 2, 3, packpbITble 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, koTOpble BKJIIOYAIOTCA IMOCPEACTBOM CCbUlkM. Ecnm 0a3oBbIii Komep He
o0namaeT CrnOCOOHOCTBIO WCIOJIB30BAHMS CUTHAJIOB TMOAIOJNOC B KA4eCTBE BXOIHBIX
JOaHHBIX, 3TH CUTHAJbI IMOAIMOJIOC MOTYT CHaudaja ObITb NMpeoOpa3oBaHbl BO BPEMEHHYIO
o0yacTb ¢ HCIOJNB30BAHMEM OJIOKa 47 CHHTE3UPYIOIIHMX THOPHUIHBIX KOMILIEKCHBIX

KBaJpaTy pHbIX 3epKaibHbIX prbTpoB (HCQMEF).

[0071] Ha crtopoHe nexoaupoBaHuUs, €CJIM JEKOAEP BBIIOJHEH C BO3MOXHOCTBIO
BOCTIPOM3BEACHUS Uil HAYLUTHUKOB, KO3 PULIMEHTH! U3BIeKatoTCs 49 1 npumMenstores 50 k
curaanam 6a3osoro aekozaepa nepen cuate3om 51 HCQMF u Bocnpousseaenuem 52. Eciu

0a30BbIil Komep He BbIpabarbiBaeT curHaibl B obOnmact HCQMF, moxer moTtpeOoBaThCs
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HeoOs3aTenbHbId 010K 54 ananmmsupyromux GuinstpoB HCQMF, kak mokaszano Ha ¢wur. 4.
Takum oOpa3om, CHUTHaNIBL, KOAMPOBAHHBIE 0Aa30BbIM KOAEPOM, NpEIHA3HAYEHbI [
BOCIIPOM3BEACHNUS TPOMKOTOBOPHUTENSAMH, TOTAA Kak Kod(p(uuueHTh mnpeoOpa3oBaHUs
CUTHAJIOB TPOMKOroBOpUTENell B OMHAypasibHble CHTHAJIBI ONPEAeNSIIOTCS B KOAepe H
NpuUMeHsoTCs B aekoxepe. Jlekomep MoxkeT OBITh  JONOJHUTENBHO — OCHALIEH
(yHKINOHATBHON BO3MOXKHOCTBIO KOPPEKIMH IIOJb30BaTE]IeM, M, TakuM o0pa3oMm, B
pekMMe  BOCTIPOWM3BEACHHMs  JUIsl  HAYIIHUKOB  MOJIb30BATENb  MOXET  BBIOMpATH
BOCTIDOM3BEICHHE HAYLIHHUKAMH OOBIYHBIX CHUTHAJOB TPOMKOTOBOPHUTENIEH, a He
OuHaypajibHO O00pabOTaHHBIX CHTHAJIOB. B MaHHOM ciy4ae mAeKonep UTHOPHPYET BECOBBIE
ko3 uurentsl. HakoHew, eciu JeKoAep HACTPOEH Ha BOCIPOU3BENEHHE Uepes
I'POMKOTOBOPHUTEIH, BECOBbIE KO3(P(ULIHUEHTBI MOTYT OBITh MPOUTHOPUPOBAHBI, U CUTHAJIBI
06a3oBoro gekonmepa MOTYT BOCIIPOM3BOIMUTHCS CHUCTEMOW BOCIPOHM3BEICHHS Uepes3
I'POMKOTOBOPHUTENN JINOO HEMOCPEACTBEHHO, JIMOO MOCJ]E MOBBIINAKIIEr0 MHUKIIHPOBAHHS
WIA TIOHWXKAIOINEr0  MUKUIMPOBAHUS  JUISI  COOTBETCTBUS ~ KOMIIOHOBKE  CHCTEMBI

BOCIIPOU3BCACHUS Y€PE3 TPOMKOTOBOPUTECIIHN.

[0072] byner oueBuaHO, 4TO CrOCOOBI, ONMUCAHHBIE B MPEAIISCTBYIOMNX maparpadax,
HE OrPAaHUYMBAIOTCS HCIOJIb30BAaHHEM OJIOKOB KBAAPATYPHBIX 3€PKAJbHBIX (DUIBTPOB,
MOCKOJIBKY MOTYT C HE MEHBIINM yCIIEXOM HCIIOJb30BAThCS KaK OJIOKU (DUIBTPOB APYrou
KOHCTPYKLIUH, TaK M KPATKOCPOUHbIE AUCKpeTHble mpeoOpaszoBanusi Pypbe ¢ 00paboOTKOI

MCTOAOM OKHa.

[0073] JlanHasi cxema oOJamaeT pasUYHbIMM TPEMMYILIECTBAMH IO CPAaBHEHHIO C
TPAIULMOHHBIMH MOIXOAAMH. DTH MPEUMYLIECTBA BKIIOYAOT CIeayromue: 1) CIOKHOCTD
AeKomepa JIMIIb B CaMOH  MajOod  CTENMEHH TMPEeBbIIIAET CJIOXKHOCTb  OOBIYHO
cTepeoOHNIECKOrO BOCIIPOU3BEICHNUS, TOCKOJIBKY JTOMOJHEHHE B IEKOAEP COCTOUT TOJBKO
U3 MPOCTOH (3aBUCSIIEH OT BPEMEHHM M YAaCTOThI) MATPHLBI, YIIPABJISIEMONH MPU ITOMOLIH
uHpopmaru OutoBOrO TmOTOKA. 2) JIaHHBI MOAXOA SBJAETCS TNPUTOAHBIM IS
COZIEP’KUMOTr0 Ha OCHOBE KaHAJIOB U HA OCHOBE OOBEKTOB, U OH HE 3aBHCHT OT KOJIUYECTBA
OOBEKTOB WM KaHAJIOB, MNPUCYTCTByOIKNX B coaepxkumoM. 3) HRTF cranoBsiTcs
napaMeTpaMy HaCTPOHKM KOAepa, T. €. OHH MOTYT ObITb MOAM(DHUIMPOBAHBI, YJIYUYLICHBI,
WU3MEHEHbl WJIH TPUCIIOCOONEHBI B JIOO0OH MOMEHT BpPEMEHH BHE 3aBHCHMOCTH OT
COBMECTUMOCTH AeKkonepa. s nekonepos, MPeACTaBIEHHBIX B TAHHOW OOJACTH TEXHUKH,
HRTF moryT mo-mpekxHeMy OBITb ONTHMU3MPOBAHBI MJIM HACTPOEHBI B COOTBETCTBUU C

TpeOOBaHUAMU TMOJIB30BATENsI Oe3 HeoOXOAUMOCTH B MOIU(pUKAIMM 3TarnoB 00paboTKu
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JaHHBIX Ha CTOpOHe nekozxepa. 4) butoBas cKOpOCTh nepenadyu NaHHBIX SIBISETCS
Ype3BBIYAIIHO HU3KOM IO CPaBHEHUIO C OHTOBBIMH CKOPOCTSIMH I€peNaddl JaHHBIX,
HEOOXOAMMBIMU JJII MHOTOKAaHAJIBbHOTO COJEPKUMOTO HIIM COJAEPKUMOTO Ha OCHOBE
O00BEKTOB, TOCKOJIbKY U3 KOZepa B IeKoJep HeOOXOAMMO NepenaTh JIMLIb HeOOJbIIoe
KOJIMYECTBO CUTHAJOB TPOMKOrOBOpUTeNeil (Kak TpaBwio, OAMH WIM JBa) C
JOTIOJIHUTEIbHBIMHU TAHHBIMHU (C HU3KOW CKOPOCTBIO mepenaun) st Kodp(HULUHUEHTOB W. 5)
OnuH U TOT e OUTOBBIH MOTOK MOKET OBITh BEPHO BOCIPOU3BEEH I'POMKOTOBOPUTEIISIMH
U HayIIHUKaMU. 6) BUTOBBIN MOTOK MOXET OBITh COCTABJIEH MacLITaOUpyeMbIM 00pa3oM;
€CJIM, B KOHTEKCTe KOHKPETHON yCIIYTH, B KOHEYHOH TOYKE rapaHTHPOBAHO UCTIOIb30BAHHE
TOJIbKO TPOMKOTOBOPHUTENIEH, TO KO3(PPHUIHEHTHI W MOTyT OBITh YAaJE€HbI U3 OHUTOBOTO
noToka 0e3 MOCIEeNCTBUI M TPAAHIMOHHOTO NPEACTABJIEHUS TPOMKOTOBOPUTEISIMH. 7)
OtnuuuTenpHble TNPU3HAKH TEPEAOBBIX  KOJAEKOB, NEHCTBYIOIMME B  OTHOLIEHUH
NPEICTABJICHUN IJIsl TPOMKOTOBOPUTENEH, TaKHE KaK yIpPaBIEHHE IPOMKOCTBIO, YCHIIEHUE
auanora U T. 4., OyayT MPOJOJDKATh NEHCTBOBATh MO HA3HAYEHHIO (IIPH BOCIPOU3BENECHUU
rpoMkoropopurensiMu). 8) 3a cuer macmTabupoBaHUs KO3()PHUIMEHTOB W, I'POMKOCTB
OMHAypajlbHOTO TMPENCTaBIEHUsT MOXeT 00pabaTbiBaTbCSI HE3aBUCUMO OT TI'POMKOCTH
BOCTIPOM3BEACHNUsI TpoMKoroBoputensmu. 9) CiymaTeny, HCHOJb3YIOIINE HAyIIHUKH,
MOTYT BBIOHPATH NPOCITy IMBAHHUE OuHay paJbHOTO WIH TPaIULMTOHHOTO
CTepeo(pOHNYECKOrO MPEACTABIEHUSI BMECTO MPHUHYAUTEIBHOTO MPOCIYIIUBAHUS TOTO WUIIH

APYyTOoro.
PacmupeHue ¢ pAaHHHMH OTPaKEHHSIMH

[0074] Yacto, ANl TOBBIMEHHS PEATTUCTHYHOCTH OWHAYPATbHOTO MPEICTABICHUS,
TpeOyeTcst BKIIIOYEHHE B OMHAYpaJibHbIE CHTHAJIBI OJHOTO WM OOJiee PaHHUX OTPaKEHHH,
WCIOJIb3YE€MBIX BCJEACTBUE HAIM4YMs M0JIa, CTEH WM notojka. Ecnu oTpakeHue umeer
ONUKOBYIO MPHUPOAY, TO OHO MOXET OBITb caMO TO ce0e HHTEePIPETUPOBAHO KaK
OuHaypalibHOE TpencTaBieHHe, B KoTtopoMm coorBercTByromme HRIR comepxar sddext
MIOTJIOIIEHHUS TIOBEPXHOCTBIO, YBEIUYCHUS 3aI€PKKH U TIOHMKEHHBIH 00NN yPOBEHb H3-3a

YBECIUYCHUA QJIUHDBI AKYCTUYCCKOI'O IMyTH OT UCTOYHHKA 3BYKa K 6apa6aHHbIM NEPECIIOHKaM.

[0075] OTu CBOWCTBa MOTYT OBITH 3apPETHCTPHPOBAHBI MOAU(PUIIMPOBAHHOW CXEMOH,
TaKOW Kak cxema, mokasanHast 60 Ha ¢ur. 5, koropasi mpencrapisier cobol MOAU(PUKALHIO
CXeMbl, MoKa3aHHOH Ha ¢ur. 4. B xonepe 64 xospduunenter W omnpenemnsroress ans (1)

PEKOHCTPYKIUH 0e33X0BOro OWHAYpalbHOTO TMPEACTABICHUS U3 MPEACTaBICHUS IS
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rpoMmkoroopureneii (koapounuentsl Wy), u (2) i peKOHCTPYKLHH OHHAYpPaJbHOTO
NPEACTaBJICHUS] OTPAXKECHUSI U3 MPEACTABICHUS AT TPOMKOTOBOpHTENel (K03(p(UIHNEeHTHI
WEg). B nmanHOM cayuae 0e33x0BOe OuWHaypajbHOE TMPEACTABICHHE OMNpPENesieTcs C

nomoursto HRIR H, GuHaypanbHOro npeacTaBieHHs, YTO IPUBOAUT K mape Y 0e33X0BbIX

OWHaypaJibHBIX CHTHAJIOB, TOT/Ia KaK paHHEE OTpakeHue ompexensercs ¢ nomoiubio HRIR

H_, npuBomsimumu k mape curHanoB E pannero orpaxkenus. st Toro 4toObl crenath

(=5

BO3MO>KHOW MapaMeTPUUECKYI0 PEKOHCTPYKLUIO PAHHErO OTPAaKEHUs U3 MUKIIMPOBAHHOTO
cTepeoOHNIECKOro CUTHAJA, BAXKHO, YTOOBI 3a/1epKKa, BbI3BAHHAS OOJBIICH NIIMHOW My TH

panHero orpaxenwus, Obputa ynanesa n3 HRIR H, B koxepe, u uToOBl naHHasi KOHKpETHas

3aneprkka Oblia MpUMEHEeHa B JeKoepe.

[0076] Hexonep Oynmer reHepupoBaTh Mapy OE39XOBBIX CHUTHAJIOB WM TMapy CUTHAJIOB
paHHEro OTpakeHust myTteM mnpuMeHeHus kodpduumentoB W (Wy, Wg) K cursamam
rpoMkoroopureneii. st uMutHpoBaHus OONbINEH JAJIWMHBI MYTH IJISI PAHHETO OTPaKEHUs,
paHHEe OTpPaKEHHE BIIOCIEACTBHM OOpadaThIBA€TCA MOCPEACTBOM 3Tama 608 3aepiKKH.
[Tapametp 3anepxku Ojioka 68 MOKeT ObITh BKJIIOUYEH B OUTOBBIN MOTOK KOAEPA HIIU MOXKET
NPEACTAaBNIATh COOOM mapaMmeTrp, ONpeAeNsieMbld IOJb30BATENEM, WJIM OH MOXET OBITh
CleNlaH He 3aBUCAIIUM OT HMHUTHPOBAHHON aKyCTHYECKOH Cpeabl WM 3aBUCSALIMM OT

(dakTHYECKON aKy CTUUECKON Cpe/bl, B KOTOPOH HAXOAUTCS CIIyLIaTeNb.
Pacmupenue ¢ no3aHei pesepodepauueii

[0077] JUisi BKJIIOYEHHs] B OWHAypaibHOE TPENCTaBJIEHUE HWMUTHPOBAHMS TO3IHEN
peBepOepaniiu MOkeT OBITh HMCIOJB30BaH TAaKOW aJIOPUTM TO3AHEH peBepOepanuu, Kak
cetb 3anepkku obpatHoit cBszu (FDN, feedback-delay network). FDN npunumaer B
Ka4yeCTBE BXOJIHBIX HAHHBIX OJIUH Wi Oojiee OOBEKTOB MJIM KaHAJIOB U BbIpabaThiBaeT (B
cinydyae OMHAypabHOrO peBepOepaTopa) ABa CUTHANA MO3NHEH peBepOepaunu. B xauecTse
BXOJHBIX JaHHbIX B FDN B TpagullMOHHOM ajrOpUTME MOTYT OBITh HCIOJb30BaHbI
BBIXOJHBIE JJAHHBIE IeKoepa (MJIH pe3yJIbTaT ero MOHMIKAIOIEro MUKIIHPOBaHUs ). JlaHHBIH
MOIXON OOJiaaeT 3HAYUTENbHBIM HEIOCTAaTKOM. BO MHOTrMX Clly4asix HCIOTb30BAHUS
MOKET TOTPeOOBAaThCS PEryJUPOBKA BEJUYWMHBI TO3AHEH peBepOepaluu Uil KaxKIOro
oObpekTa. Hampumep, mpu yMEHBIICHUH BEJIWYHMHBI MO3AHEH peBepOepayl MOBBIIIAETCS

Pa30opUYMBOCTD THAJIOTA.
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[0078] B opaHOM W3 anbTEPHATUBHBIX BAPUAHTOB OCYLIECTBJICHHUS YIIPABJIEHUE
BEJIMYMHON peBepOepaliy Ay KaXJ0ro 00beKTa MM KaKIOro KaHajla MOXKET CO34aBaThCs
AHAJIOTUYHO TOMY, KaK M3 CTePeO(POHHUECKOr0 MHUKIIMPOBAHHOIO CHUTHAIA COCTABJISIIOTCS
Oe39x0BOEe OMHaypasJbHOE MpPENCTaBleHHE MM OHHAypalbHOE IMPEACTaBICHUE PAHHUX

OTPaKEHUIL.

[0079] Kak mokaszaHo Ha ¢ur. 6, ojsi TOMOJHHUTEIBHOTO MPHUCTIOCOONIEHUsT K MO3IHEH
peBepOepaniu MOTYT OBITH BBITIOJHEHBI Pa3jMuHble MOIU(PUKALUN MPEAbIAYIINX cXeM. B
xoxepe 81 Beruucsiercs: 82 Bxonuoii curHai F FDN, koTopbiii MOXKET NPEACTaBIsITE COOOM
B3BEIIEHHYI0 KOMOMHAIIMIO BXOJHBIX JaHHBIX. Y Ka3aHHBbIC BECOBBbIE KO3(DPUIHEHTHI MOTYT
3aBHUCETb OT COAEPKUMOIO, HAIPUMEp, B PE3yJbTaTe Pa3METKU BPYYHYIO B XOA€ CO3JAHUs
COIEP’)KUMOTO HJIM aBTOMATHYECKON KiacCH(PUKALMK TPHU TOMOILIN HHTEJJIEKTHBIX
aNTOPUTMOB aHanu3a MeananaHHeix. Cam BxonHoi curHan FDN orOpaceiBaercst 610koM 83
OLIEHKH BECOBBIX KO3(PPUIIEHTOB, HO NaHHbIe W KO3 (QHULMEHTOB, Nenariye BO3MOKHOMI
OLIEHKY, PEKOHCTPYKLHUIO WM mpubiamkeHne BxogHoro curHana FDN u3 mpencraBieHus
IUIsI TPOMKOTOBOPHTENICH BKJIOYAOTCA 85 B OuWTOBBIA mOTOK. B nexomepe 86 BXomHOIM
curian FDN pekonctpyupyercst 88, oOpabarwiBaercst camoit FDN u Bkirouaercs 89 B

OMHay pabHBIM BBIXOJHON CUTHAJ JJIst coryInaress 91.

[0080] B nomonnenne, FDN wMoxer ObITb COCTaBiI€Ha TakK, YTO OHAa JOIMYyCKaeT
HECKOJIbKO (IBa miM OoJiee) BBOAOB, M, TAaKMM O0pa3oM, MPOCTPAHCTBEHHbIC BEJUYHMHBI
BXOJIHbIX CHUTHAJIOB COXpaHsOTCs Ha Bbixoge FDN. B »3Tux ciaydasx B OWUTOBBIH MOTOK
BKJIFOUAKOTCsA JaHHBIC KOB(b(bI/IL[I/IeHTOB, AcIaromue BO3MOKHOI OLCHKY Ka>XOO0ro BXOOHOI'O

curdHana FDN u3 npencrasieHus it [pOMKOTOBOPUTEINEH.

[0081] B ostom cnydae MoxkeT moTpeOOBaTbCS — yIpaBJeHHE — OMpeaesieHueM
MPOCTPAHCTBEHHOTO MECTOIIOJIOXKECHNA O6’beKTa W1 KaHajla OTHOCHUTECJIBHO BXOIHBIX

naHHbIx FDN.

[0082] B HekoTOpBIX clydasx MOXKeT OBITb BO3MOXHO TE€HEPUPOBAHUE BXOIHBIX
CHUTHAJIOB HMHUTUPOBAaHUS TO31HEH peeepOepaunn (Hampumep, FDN) B orBeT Ha
napaMeTpbl, MPUCYTCTBYIOIIWE B TOTOKE NAHHBIX JJIsI IPYroro HasHa4YeHHs (Hampumep,
napaMeTpoB, CIEHATbHO HE NMPeAHA3HAUYE€HHBIX ISl MIPUMEHEHUs K 0a30BbIM CHTHAJIAM IS
reHepupoBaHus BXoaHbIX curHanoB FDN). Hampumep, B omHOH mNpUMEpHON CHCTEME

YCUJIEHHUS TUAJIOTra TUAJIOTOBBIN CUTHAN PEKOHCTPyUpyeTcs u3 Habopa 0a30BBIX CHUTHAJIOB
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nyTeM TPUMEHEHUs] K OJTUM 0a30BbIM CHTHAJaM [apaMeTpOB YCHJIGHHS JAHAaJIora.
JManoroBelii CHUTHAN 3aTeM yJydinaercs (Hampumep, YCWIMBAETCA) WU MHKIIUPYETCS
o0paTHO B 0a30Bble CUTHAJBI (UTO, TAKIM 00pa3oM, YCHUJIMBAET AUAJOTOBBIE COCTABIISIOIINE
OTHOCHUTEJIbHO OCTAJIbHBIX COCTaBJIAIOIUX 0a30BbIX CUrHAJOB). Kak ommcaHO BbImIe, 4acTo
TpeOyercst coctaBneHune BxoaHoro curHana FDN takum oOpa3om, 4ToObl OH HE COnepIKal
JUAJIOrOBbIe COCTapisitoLIre. Takum o0pa3oM, B CUCTEMax, Iie YK€ TOCTYIHBI apaMeTpbl
YCWJIEHHUS] JTUAJIOra, MOXKHO PEKOHCTpyupoBaTh TpeOyemblii BXomaHoOW curHan FDN Ge3
auanora (Wid, IO MEHbLIEH Mepe, C MOAABJIEHHBIM JUAJIOTOM) MyTEM, B MEPBYIO OUYepenb,
PEKOHCTPYKLIHMH AHAJIOrOBOrO CHUTHaja M3 0a30BOTO CHUTHAJA M TMapaMeTPOB YCHJICHUS
IUanora, a 3aTeM BbUMTAHUS (HANpUMep, aHHYJIUPOBAHMS) IUAJIOTOBOTO CHUTHANIA W3
0a30BBIX CHUTHAJIOB. B TakolW cHCTeMe CHEeHAIU3HPOBAHHBIE TapaMeTpbl  JUIs
peKOHCTpYyKIUU BxoaHOro curHaja FDN u3 0a30BbIX CHUTHAJNOB MOTYT HE SIBIISATHCS
00s13aTebHBIMU (TaK KaK BMECTO HHUX MOTYT OBITh HCIOJb30BaHBI MapaMeTphl YCUIICHHS
auanora) W, TakuM 0Opa3oM, MOTYT ObIThb HCKJIOYEHBI, UYTO NMPUBOIUT K YMEHBIIECHHUIO
HEOOXOAMMOH CKOPOCTH NepeNadyd JaHHBIX MapaMeTpoB 0Oe3 morepu (yHKIHMOHAIBHBIX

BO3MOYKHOCTEH.
KomO0uHupoBaHHe paHHUX OTPakeHHH M MO3AHell pesepOepauuu

[0083] HecMoTps Ha TO, 4TO B NMPEAIIECTBYIOIIUX pa3fenax 0O03HAUYEHbI pacIlUpPEeHHs
0€39X0BOro MpPEACTABICHHUS 3a CUET pPAHHEro OTpakeHHs (OTpaXeHWH) U TO3JHEH
pesepOepanny, Takke BO3SMOXHBI UX kKomMOuHanu. Hanpumep, cucrema MOXeT COnepKaTh:
1) xoadpduuenter Wy st onpeneieHus: 0€33X0BOTO MPENCTABIEHHs] U3 MPEACTABICHHUS
I TPOMKOTOBOPHTEJIEH; 2) NOMOJHHUTEIbHbIE KOd(pduuueHTel Wg sl OmpeneseHus
ONpPENENCHHOT0  KOJIMYEeCTBA  PAaHHUX  OTPAXEHUN M3 NPEACTaBICHUs  1Jd
I'POMKOTOBOpUTENEeH, 3) momosHuTeNbHbIe KO3 uumneHTsl W 1 OnpenesieHus: OTHOTO
win Oonee BXOOHBIX CHTHAJIOB TO3MHEH peBepOepaluyl M3 MPENCTaBICHHUS  IJIs
I'POMKOTOBOPHUTEINIEH, YTO MO3BOJIIET YIPABISATh BEIUUYMHON TO3IHEH peBepOepauuu IJist

Ka>XKI0ro 00beKTa.
Be3sxoBoe nmpeacraB/ieHHe KAK MepPBoe MpPeACTABIEHHE

[0084] Hecmotpst Ha TO, 4TO UCMONIB30BAHUE MPEACTABJICHUS IJIs1 TPOMKOTOBOPUTENEH B
KauecTBe TII€PBOTO MPEACTABJICHUS, MOJIEKAINEr0 KOAUPOBAHUIO Oa30BBIM KOAEPOM,

o0jamaeT NpenuMyLIeCTBOM OOecreueHuss OOpaTHON COBMECTHMOCTH C JEKOIAepaMH, He
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o0agarmuMi CIOCOOHOCTBIO MHTEPIIPETALIMHN Wi 0OpabOTKN JaHHBIX W IpeoOpa3oBaHus,
yYKa3aHHOE NepBO€ MpPECTaBJIeHHE HE OrPAaHUYEHO NMPEACTABIEHUEM JJIsl BOCIPOU3BEEHUS
rpomkoroBoputesisiMd. Ha ¢ur. 7 mokazaHo cxemaTuueckoe npexacrasiieHue criocodba 100
KOAUPOBAHUs M AEKOAUPOBAHUs 3BYKOBOro cojepxkumoro 105 pans BocnpousBeneHUs
HaywHuKamMu 130 nnu rpomxorosopurensMu 140. Kogep 101 npunumaer BXogHOE 3ByKOBOE
cogepxumoe 105 u oOpabaTeiBaeT 3TH curHabl npu nomotu ojoka 106 ¢punsrpos HCQMEF.
Brocnencreun Ha ocHoBanuu 0a3bl 104 nanueix HRIR/HRTF snementom 109 cBeptkm ¢
HRIR renepupyercsi Oe3dxoBoe mnpencraBienne Y. B gomonnenue, siementom 108,
BBUUCJSIIOIIUM W NPUMEHSAIUM MaTpully G MmaHopaMHpOBaHMsSI TPOMKOTOBOPUTENEH,
BbIpaOaThIBAETCS MpencTaBlieHHe Z sl TpoMkoroBopuresnei. Kpome toro, snement 107

BbIpaOaThIBAET BXOJHON MHUKIIUpoBaHHbIN curaai F FDN.

[0085] be3sxoBeiii curHan Y, HeoOs3aTeNbHO, MPEOOPa30OBBIBAETCS BO BPEMEHHYIO
obnacte ¢ ucronp3oBaHueM Osoka 110 cunTesupyromux punsrpo HCQMF u komupyercs
6azoBbM komepoM 111. brok 114 ouenku npeoOpazoBaHust BIYUCIIET napameTpbl W (112),
JeNarle BO3MOKHOH PEKOHCTpPYKOHMIO BxomgHoro curHaia F FDN wu3  6e33x0BOro
npencTaBieHus Y, a Takxke napamerpsl Wz (113) s peKOHCTPYKUMU NpeACTaBIeHUs Z 1Jist
rpoOMKOToBOpUTENeH 3 Oe33x0Boro npeacrasienus Y. [lapamerpst 112 u 113 BrimtouaroTcs B
OUTOBBII MOTOK 0a30BOro Kozxepa. B kauecTBe ajlbTepHATUBBI WK B JIOTIOJIHEHHE, HECMOTPS
Ha TO, 4TO 3TO HE NMOKa3aHO Ha ur. 7, OJIOK OLEHKH MpPeoOpa3OBaHMsI MOXET BBIYUCISTDH
napaMmeTpbl Wg, Aenaroiue BO3MOKHON PEKOHCTPYKLUIO cUrHaia E paHHero orpakeHus u3

6€35X0BOro NnpeacTaBieHus Y.

[0086] Jlekonmep uMeeT nBa pekuma padoThI, MOKa3aHHBIX Kak pexxum 102 mekonepa,
NpeNHa3HAYeHHbI i npocaymuBanus 130 depes HaymHuku, u pexxuMm 103 nekoznepa,
MpeaHa3HaYeHHbIH A1 BocmpousBeneHuss 140  rpomkorosoputensiMu. B ciydae
BOCTIPOM3BEACHHsT HAaylIHWKamMu 0a30Bbli  gekomep 115  nmekomupyer  Oe3sxoBoe
npencTaBjieHne Y U JeKoaupyer mapamerpsl Wy mpeoOpasoBaHmsa. BrocnencTsum
napamerpel Wy mnpeoOpa3oBaHUs MPHUMEHSIOTCS K 0€39XOBOMY MpPENCTaBIEHHIO Y TIPH
nomoru 6yioka 116 MaTpuupoBaHUs ISl TIOTYyYeHHsI OLIEHOYHOrO BXoaHOro curHajga FDN,
KOTOpbI BrHociencrsuu obpadareiBaercss FDN 117 npng monmyuyeHuWst cUrHana MO31HEH
pesepOepamu. ITOT CHrHal TMO3AHEH peBepOepaluy MUKIIUPYETCsT € 0€33XOBBIM
npeacTaBjieHreM Y mpu momomu cymmartopa 150, mocnme kortoporo ciexnyer Omok 118
curresupyromux puaprpoB HCQMF, nns nonydenus npencrasnenus 130 ans HayIIHUKOB.

Ecnn Ttaxke umerotcss mapameTpbl WEg, OEKOAEP MOKET IMPUMEHATb 3TU MapaMeTpbl K
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0e35X0BOMY MNpPEACTaBIEHHIO Y s MOJNy4YeHHsl OLEHOYHOTO CHTHAja PAaHHEro OTPaXKeHUs,
KOTOPBIM BIOCIEACTBHH 00padaThIBA€TCS IOCPEACTBOM 3aJ€PKKH M MHKIIUPYETCS C

0€39XOBBIM IMPEICTABICHHEM Y .

[0087] B cnyyae BocniponsBeieHUs] TPOMKOTOBOPUTENISIMY, 1€KOJIEP ACHCTBYET B PEKUME
103, B koTopoM Oa3oBblil nexonep 115 mexomupyer 6e3dxoBoe mpeacTaBieHHE Y, a TaKKe
napametpsl Wz. Briocnencreum stan 116 marpunupoBaHusi npuMeHsieT napamerpsl Wz B
OTHOLICHUH O€33XOBOr0 MpPEACTaBICHUs Y U TOJNYYEHUs] OLEHKH, WM MPHONKEHUS,
npeaCcTaBjieHuss Z s TPOMKOroBoputeei. [1o3nHee 3TOT CHUTHAN MpeoOpa3OBBIBAETCS BO
BpeMeHHy0 oOnacte OnokoMm 118 cuntesupyrommx prnmsrpo HCQMF u BocmpousBoauTcst

rpomkorosoputessimu 140.

[0088] Hakonen, cnemyer OTMeTHTb, 4YTO CHUCTeMa, T[OKasaHHas Ha ¢ur. 7,
HeOoOs3aTeIbHO, MOXKET JKCIUIyaTUPOBATBCS MPU OTCYTCTBUM OINpPENeNieHUs U Tepenavu
napameTpoB Wz. B 3TOoM pexume paOoThl mpencraBieHue Z Ijisi TPOMKOTOBOPUTENICH HEIb3sI
creHepupoBath u3 0Oe33xoBoro mnpexacrasyieHust Y. OnHAako, TO MNPUYHHE TOTO, YTO
OTIPENeNSIOTCS U MepenaroTcs napamerpbl Wg W/ Wr , U3 0€33X0BOTr0 MpeICTaBICHUS

MOXHO CreHEpUPOBATb TMPCACTABJICHUC MOJIA HAYLMIHUKOB, COACPKAIICE COCTABJIAOIINEC

PaHHUX OTPaKEHUH W/WIK NIO3IHeH peBepOepannu n3 6€33X0BOro MPEICTABICHHS.
MHorokaHajibHOE NpeACTABJIEHHE AJIs TPOMKOr0OBOpHTeIei

[0089] Cneunanucrtam B JaHHOW OOJACTH ClielyeT NMPUHSTH BO BHIMAaHHE, YTO IEPBOE
NPEACTaBJICHUE TIOTOKA BOCIPOU3BEACHMUS, 3aKOJJUPOBAHHOE B KOZIEPE, MOKET MPEICTABIISTh
co0OH MHOTrOKaHAJIbHOE TMPENCTaBIEHHE, HAMpPUMEp, OKPY’KAIoLlee WIH IOrpyKarolee
NpEeACTaBJICHUE JJIsl TPOMKOTOBOPHTENEH, TaKoe Kak mpeactasieHue B ¢opmarax 5.1, 7.1,
7.14 u 1. n OOCyXaeHHbIe BbIIE, HAMPUMEpP, CO CChUIKOW Ha ¢Qur. 4, BapUAHTHI
OCYIECTBIIEHHSI U300PETEHUs], B KOTOPBIX BTOPOE MPEACTABIEHHE MOTOKA BOCIPOH3BENEHHSI
npeacTaBsieT codoii crepeodoHUdecKoe peacTaBieHne, OyayT AeCTBOBATh aHAJIOTMYHBIM
oOpasom, XOTs pasmep Matpull Oyner oTkoppekTnpoBaH. Hampumep, B TO Bpemsl Kak s
npeobpa3oBaHusi U3 OOHOTO  CTepeO(POHUYECKOro  MPEACTABIIEHUS B JIPyroe
crepeoOHNYIECKOe MPEACTABICHNE JOCTATOUYHOM SIBJIETCS MAaTpHLA MapaMeTPOB Pa3MepoM
2x2, gna  1npeoOpa3oBaHUS — ITHKAHAJIBHOTO  OKPYJ)KAIOLIETO  INPENCTaBIEHHUS B

crepeodoHNYECKOe TIpeAcTaBieHHne Tpedyercs MaTpuua pasMepoM S5x2, a  ansd

npeobpa3oBaHusl U3 OKPY’KAKOIIEro npenactaBieHus B ¢opmare S.1 (MATh KaHAJIOB MOJHOU



31

MIOJIOCHI TIPONYCKAHUS M KaHal HU3Ko4acTOTHhIX 3(dektos (low-frequency effects, LFE)) B
crepeooHUYECKOe TIPENCTaBIeHHe — MaTpHia pasmepoM 6x2. Kak criencrsue, KOIHMIECTBO
JOMOJHUTENBbHON  MHpOpManMM, HEOOXOAUMON sl TNPENCTaBIeHUs  [apaMeTpoB
npeoOpa3oBaHusi, OyIeT yBEIUYUBATHCS BMECTE C YHCIOM KAaHAJIOB B IPENCTABICHUU JUIS
I'POMKOTOBOPHTENEH, M COOTBETCTBYIOLIMM 00pa3oM Takke OyaeT yBeIMYUBATHCS

BBIUUCJIUTEIbHAS CJIOXKHOCTD IMPOLECCa AEKOAUPOBAHMS.

[0090] Bo u3bexkanue wiv HJiT MUHMMH3ALHMKA 3TOTO BO3PACTAHHS BBIYUCIUTENBHOM
CJIO)KHOCTH TpU TPeoOpa3oBaHUM TEPBOrO NpeAcTaBieHuss ¢ M1 KaHajloB BO BTOpOE
npencrasieHne ¢ M2 kananos, rae MI1>M2, nHanpumep, Korga OKpysKarollee WIH
NOTpy’KaroIllee  MPENCTaBICHHE Uil TPOMKOTOBOPHUTENEH  NpeoOpa3oBbIBAECTCS B
OuHaypasipHOE CcTepeo(OHHUECKOe TMpPEeNCTaBIeHUe, TIepel ONpeleleHHEeM MapaMeTpOoB
npeoOpa3oBaHUsl MOXKET SBIATHCS NPEUMYIIECTBEHHBIM TIOHIDKAIOIIEe MHUKIIMPOBAHUE
NEPBOr0 MpPEACTABICHUs] B IPOMEXKYTOUHOE MpeAcTaBieHue. Hampumep, oOkxpyskaroluee
npexncrasieHue B Gopmate 5.1 MOXeT ObITh MOABEPTHYTO MOHIKAOIIEMY MHUKIIHPOBAHHIO B

crepeoOHNYIECKOE TIPEICTABIICHUE Il TPOMKOroBopuTeneit B gopmare 2.0.

[0091] Ha ¢ur. 8a mokaszan xomep 200, B KOTOpOM 3ByKOBOe coaepxumoe 201
npencrasisiercss OnokoMm 202 mpencTaBieHHs B OKpyJKarollee MpeACTaBlIeHue S i
rpomkoroBoputesieii  popmara 5.1, koropoe komupyercs ©0a3oBeiM Komepom  203.
Ilpencrasnenune S B popmare 5.1 Takke npeoOpa3oBbiBaeTcs MonyJieM 204 MOHMXKAKOLIETO
MHUKIIUPOBAaHUSI B  MOJy4YEHHOE B  pe3yjbTaTe  IOHWXKAIOLWEr0  MUKIIWPOBAHHUS
MPOMEKYTOUHOE ABYXKaHabHOE (cTepeodoHndeckoe) npencrasnenue 7. Hanpumep, aeBbiii
kaHas, Z (ZL), MmoxxeT ObITh BBIpa’KE€H KaK B3BELICHHAsh CyMMa JieBOro kanajia (SL), nesoro
6okoBoro kanana (SLS), nenrpanproro kaHana (SC) u kaHajga HH3KOYACTOTHBIX 3((EeKToB

(SLFE) oxpy:Karo1mero npeacTaBieHust S B COOTBETCTBUH CO CIEAYIOIIUM YPAaBHEHHEM:
ZL =(SL + a*SC + b*SLS + c*SLFE)

rme a, b w ¢ TpencTaBiSIFOT COOOH COOTBETCTBYIOUIME IOCTOSIHHBIE, HAmpuMep,

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

[0092] 3BYKOBOE COHEPKUMOE Takke BBOOUTCS B OJok 205 OuHaypaapbHOrO
NPEACTABJICHUS,  BBIIOJHEHHBIH C  BO3MOXKHOCTBIO — NPEACTaBIeHHS  0€39XOBOTO
OunaypanpHoro curHana Y. bimok 200 BbMHCIEHUS NapaMeTPOB NPUHHMAET O€33XOBBI

curHanl Y u crepeoOHHUECKH CUTHAN Z, TONYy4YeHHBIH B pe3yJibTaTe MOHMKAIOIIEro
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MUKIITUPOBAHUS, W BBIUHUCIACT mapamMerpel Wy Tmpeobpa3oBaHusi CTepeoOHUIECKOro
curHana B Oe39XOBbI curHai. B cpaBHeHum ¢ BeimeonucaHHoi ¢ur. 4, Omok 202
NPEACTaBJICHUS MPENCTaBIsAeT cOO0M MHOIOKaHAJIBbHBIM BapuaHT Oyoka 45 mpeacraBieHus,
TaK KaK BBIXOJIHbIE IaHHbIE B 000OMX CIy4asx JOCTABILSIIOTCS B 0a30BbIil komep 203/48. bioku

205 1 206 B npuHIMIE HASHTUYHBI O10KaM 43 u 46.

[0093] Kpome Toro, xomep Takke MOXKeT comep:katb Oyok 207 (COOTBETCTBYIOIIUMN
Onoky 82, mokazaHHOMy Ha (ur. 6) mns npencTaBieHus BXogHoro curHajga FDN, u Torma
O6mok 206 MokeT OBITh BBINOJHEH C BO3MOXKHOCTBIO BBIYHCICHHS Takxke H Habopa

napamerpoB W FDN (cooTrsercTByromux 0yioky 83 Ha ¢ur. 6).

[0094] Ha ¢ur. 8b mokazan nexonep 210, B koropom 6a3oBblil nexonep 211 npunumaer u
AEKOAUpPYeT OKpysKarolee mpencrasienue S B gopmare 5.1, a Taxke HaOOpBI MapameTpoB
Wy u We. Oxpyskaromee npeacrasieHne S npeoOpa3oBbIBAETCS B IOy UEHHBIH B Pe3yJIbTaTe
NOHWKAIOLIEr0  MHUKIIMPOBAHMS  ABYXKaHAJIbHBIH  (CcTepeoOoHMUYECKWi) CcurHan Z
MOCPEACTBOM MOAyJid 212 NOHMXKAOMEro MHUKIIUPOBAHUS, AEHCTBYIOLIErO TAKUM K€
oOpazom, kak ero sxkBuBasieHT 204 B konepe. [1epsbrit 010k 213 MaTpuIMpOBaHUS IPUMEHSIET

nmapamerpel Wy K CTepeoQOHHYECKOMY  TNPEACTaBICHUIO Z A CO3JIaHUs

PEKOHCTPYMPOBaHHOrO 0e39X0BOro curhHama Y. Bropoit Onok 214 mMarpuuupoBaHus

npuMeHsieT napamerpbl Wr K CTepeo(pOHHMYECKOMY TMPEACTABIEHUID Z IUJIsl CO3JaHus
pexoHcTpyupoBaHHOro BxogHoro curHana FDN. Bxonnoii curnan FDN ucnonbsdyercst B FDN

215 nna co3maHus CHTHala TIO3[HEH peBepOeparvu, KOTOpblid pobasmsercs 216 k

PEKOHCTPYMPOBAHHOMY O€33XOBOMY CHUrHajy ¥ Jjisg CO3[aHus OMHAypPabHBIX BBIXOIHBIX

nanHbix. Crnenyer oTMeTuth, 4to oOpadoTka B Onokax 213—216 aHanOru4Ha TaKOBOW s

nekozepa 86, moka3aHHOTO Ha Qur. 6.

[0095] Jlis MeHee BBICOKMX OHWTOBBIX CKOPOCTEM Tiepenadyud JaHHBIX H3BECTHO
HCTIOJIb30BaHME TMapaMeTPUYECKUX CIOcOOOB nepenayuu npenacrasieHus B ¢popmare S.1 mpu
MIOMOIIY TIOJly YEHHOTO B PE3yJIbTaTe MOHWKAIOLIEr0 MUKIIUPOBAHUS CUTHana B ¢popmare 2.1
1 HaOopa mapameTpoB CBsi3u, cM., Hanpumep, myonukamuto ETSI TS 103 190-1 V1.2.1 (2015-
06). B Takoii cucreme 0a30BBIi pAekodep (PAKTUYECKH BBIMOJHIET IOBBIIIANONIEE
MUKITUPOBAHUE JUIsI CO3MaHUS NEKOAMPOBAHHOrO mpencrtaBieHus B ¢opmare S.1. Ecnu
BApUAHT OCYIIECTBJICHUs, IOKa3aHHbIH Ha ¢ur. 8b, peanmsyercss B TakOM IEKOAeEpe,

pesysbTaToM Oyner nekoznep, mokasaHHblli Ha ¢ur. 9a. Crnemyer ormeruth, 4To 0a30BBIH



33

nexonep 311, mnokasamsHbli Ha ¢ur. 9a, comepxkuT MOAyJdb 312 MOBBIIAOINErO
MUKIIUPOBAHUS JUJIsl TOBBIIIAIOINErO MHUKIIMPOBAaHUS npeacraBieHus B (opmare 2.1 B
npencrasienne B Qopmare 5.1. Ilpencrasnenue B ¢opmare 5.1 3arem mnoneepraercs
MOHIMKAIOLIIEMY MUKIIHPOBAHUIO B IpeAcTaBieHue B ¢popmare 2.0 npu nomomu mMonyis 212

HOHIJKAIOIIET0 MUKIITUPOBAHUSI, KaK MOKa3aHo Ha ¢ur. 8b.

[0096] OnHako B MJaHHOM KOHTEKCTE, €cCjM mnpexacraBieHue B Qopmare 2.1 yike
BKJIFOYEHO B OUTOBBIN MOTOK, MOBBIMIAKOIIEe MUKIIHpOoBaHUe B ¢opmatr 5.1 He Tpebyercs u
MOKeT OBbITh OMYLISHO ISl YIIPOINEHUsI Aekoaepa. Takol ynpoIeHHbIH AeKoaep MoKa3aH Ha
¢ur. 9b. 3nech 6azoBbIil gexonep 411 nexommpyer TOJIBKO TpenctaBienue B popmare 2.1.
OTO mpeAcTaBleHHWE MPUHUMAETCSl  YIPOLIEHHbIM MonyjdeM 412  NOHMXKarollero
MUKIIUPOBAHUS, BBIMOJHEHHBIM C BO3MOJKHOCTBIO TPEOOpa3OBaHUs MPENCTABJICHUS B

dopmarte 2.1 B mpencrasnenue B popmare 2.0 B COOTBETCTBUH C YPABHEHUSIMU:

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

rae L, R u LFE 00603HauaroT jIeBbli U MPaBblii KAHAJIBI TOJIHOH MOJIOCHI MPOITYy CKAHUS U KaHAT
HU3KOYAaCTOTHBIX 3((EKTOB NeKOAUPOBAHHOTO MpeAcTaBieHus B opmare 2.1, mpu 5ToM a u
b mpencTaBisIFOT COOOH COOTBETCTBYIOIIME IOCTOSIHHBIC, OKAa3bIBAIOINHE BO3IEHCTBHE Ha
MOBBILIAKOIIEE U TOHIKAIIEe MHUKIUIIMPOBAHHUE, BBINONHAEMOEe MoayysmMu 312 u 212,

NOKa3aHHbIMHU Ha ¢ur. 9a.

[0097] IIpouecc, onucanubiii Ha Gur. 9a u 9b, mpeanonaraer MoJy4YeHUe B pe3ysabTare
MOHM)KAOLIIET0 MUKLIMPOBAHUSI CHrHasia B ¢gopmare 2.1 U COOTBETCTBYIOIIUX MapaMeTPOB
CBsI3U. AHAQJOTMYHBIH TIOAXON MOXKeT OBITh KCIOJBb30BAaH B CHCTEME, B KOTOPOH
HCIIOJNIb3Y €TCsl, HAIIPUMeEP, MOJy4YEHHBIN B PE3yJIbTaTe MOHMUKAKOIIEr0 MUKITUPOBAHNS CUTHAII
B (hopmate 3.1 U COOTBETCTBYIOIIUE MapaMeTPhl CBsI3U. B KauecTBe albTepHATUBBI, CUCTEMA,
nokasaHHas Ha ¢ur. 8a u 8b, Takke MOXKET MEPEHOCUTD TOTIOJTHHUTENBbHY IO BCIIOMOTaTENbHY O
UH(POPMALINIO, TO3BOJSIIOINYO BBITOJHATH MOBBIIAOIIEe MUKIITHPOBAHUE MPEICTABICHHUS B

dopmarte 5.1 B mpencraBiieHHe HA OCHOBE OOBEKTOB, Kak 0bcyxkneHo B myomukauuu ETSI TS

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

ToakoBanus
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[0098] OTcpulka B JaHHOM OINHUCAHUU K «OAHOMY BapHUaHTy OCYIIECTBICHUS,
«HEKOTOPbIM BapUaHTaM OCYILLECTBJICHUS» WM «OAHOMY H3 BaPUAHTOB OCYILECTBJICHUSDY
O3HAYaeT, YTO KOHKPETHbIA OTVIMYUTEJIbHBIM MPU3HAK, KOHCTPYKLMS WIM XapaKTePUCTHUKA,
OMHCAHHAs B CBSI3U C JAHHBIM BApPUAHTOM OCYILECTBJICHMs], BKIIOUYEHA B IO MEHbIIEH Mepe
OIMH BapUAHT OCYIIECTBJIEHMs HacTosimero msobperenus. [lostomy nosiBneHus: ¢pasel «B
OJTHOM BapUaHTE OCYLIECTBJIEHUS», «B HEKOTOPBIX BAPUAHTAX OCYILECTBICHUS» WIH «B
OIHOM M3 BAPUAHTOB OCYILECTBJICHUs)» B PA3JIUYHBIX MECTAX JAHHOTO ONMHUCAHUS MOTYT, HO
Heo0s3aTeNIbHO, OTHOCUTBCS K OJHOMY U TOMY K€ BapUAHTy OCYIIECTBIICHHS H300pETEeHUs.
Kpome TOro, KOHKpETHbIE OTJIUYUTENIbHbIE MPU3HAKHU, KOHCTPYKLUU WM XapaKTEPUCTUKHU
MOTYT KOMOWHHpPOBATbCS B OJHOM WM Oojiee BapUAaHTAX OCYIIECTBICHUS JIFOOBIM
NOAXOMAIIMM O0pa3oM, YTO JODKHO OBITh OUEBHAHO W3 JAHHOTO OMHUCAHUS IS

CTHELUAIMCTOB CPeAHEN KBaTu(UKauuu B JTaHHOH 0OIacTH.

[0099] B pamkax paHHOro OMNUCaHUS MCIOJb30BAHUE TMOPSAKOBBIX YHCIUTEIbHBIX
«TIEPBBII», «BTOPOW», «TPETUH» W T. A. IJsl OMHCAHUS OOBIMHOTO OOBEKTa YKa3bIBAET
€IUHCTBEHHO Ha TO, YTO MNPOU3BOAUTCA OTChUIKA K PA3JIMYHBIM NpUMEpaM CXOIHBIX
OOBEKTOB, W OHH HE MpeNHAa3HA4YeHbl i OOO3HAYEHUs] TOrO, YTO OOBEKTHI, OMHUCAHHBIC
TaKUM OOpa3oM, IOJDKHBI HAaXOIUTHCS B JIAHHOH TMOCJIEAOBATEIHPHOCTH BO BPEMEHH, B

NPOCTPAHCTBE, 10 PAHTY WU JIFOOBIM HHBIM 00pa3oM.

[0100] B npuBeneHHOl HIKe (opMyse N300peTeHUs] 1 B JAHHOM ONUCAHUU JIFOOOH M3
TEPMHUHOB  «COAEPXKAIIUI», «COCTOALIUN HU3» WIN «KOTOPBIM COAEPKUT»  SIBJIAETCS
HEOTPaHUYUBAIOIIINM TEPMHUHOM, YTO O3HAYaET BKIKOUEHHE 110 MEHbIIEH Mepe CIeAYIOLINX 32
HUM 3JIEMEHTOB/OTJIMYUTENbHBIX TNPU3HAKOB, HO HE HCK/IIOUEHHE OCTAJIbHBIX. I[lo3TOMY
TEPMUH «COAEPIKALIMI» TMPH €ro HCIONb30BaHUH B (OpMyJsie H300pETeHUsT HE Clieyer
UHTEPIPETUPOBATh KaK OrPAHUYUBAIOIINII B OTHOLIEHUH CPEACTB WM 3JEMEHTOB, WU
STANoOB, NepevHcisieMbIx mocie Hero. Hampumep, o00BEM BBIpKEHHS «YyCTPOWCTBO,
comepkamee A u B» He crnenyer orpaHWYMBaTH YCTPOWCTBAMHM, COAEPXKALIUMHU TOJBKO
snevMeHTsl A u B. Ecim mo0oiff M3 MCHONB3yeMbIX B JAHHOM OINHCAHWHM TEPMHUHOB
«BKJIFOYAIOIIHUID WM KOTOPBIN BKIFOUAET» TaKKe MPEACTABIsIET COOOH HEOrpaHMYNBAOIINN
TEPMUH, KOTOPBII TaKXKe O3HA4aeT BKJIFOUEHUE o MEHbLIEN Mepe
3JIEMEHTOB/OTJIMUUTENbHBIX IPU3HAKOB, CJICAYIOLINX 32 3TUM TEPMUHOM, HO HE UCKIIFOUEHHE
ocTanbHbBIX. TakuM 00pa3oM, «BKIIOYAIOIIMNY SABISAETCS CHHOHMMOM M O3HA4aeT

«COHEepKALLMI.
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[0101] B pamMkax maHHOro ONMCaHMsI TEPMHUH «IPUMEPHBIN» HCIONb3YETCSI B CMBICIE
NPEACTABJICHNUs] NIPUMEPOB, B OTJIMYME OT yKa3aHWsl CBOWCTBA. 1. €. «IIPUMEPHBIM BapHUaHT
OCYLIECTBJIEHUSI» — 5TO BapUAHT OCYLIECTBJIEHUs], IPEAYCMOTPEHHBIN B KAYECTBE MPUMEPA,
HO He 00s3aTeNbHO SIBJSIOIUICS ONHUM U3 BAPUAHTOB OCYLIECTBJICHHS HPUMEPHOTO

CBOIICTBA.

[0102] Crnenyer mOHUMATh, YTO B IPUBEACHHOM BBIIIE OMTUCAHUU MPUMEPHBIX BAPUAHTOB
OCYIECTBIICHHS] M300pETeHHsT Pa3IMYHble OTIMYUTEIbHBIC MPU3HAKH WU300pETEeHUs] MHOTIA
TPYIIITUPYIOTCS B OJUH BAPUAHT OCYINECTBICHUS H300peTeH s, (PUTYPY MU UX ONMUCAHUE IS
BBIOOpA ONTHMAJBHOTO MyTH OMUCAHUS U U 0OecreueHs] TOHUMaHUSl OJTHOTO WJIH Ooee
Pa3IMYHBIX aCMeKToB H300pereHus. Takolf cmoco® packpeITHs, OFHAKO, HE CJIeayeT
UHTEPIIPETHPOBATh KaK OTPAKEHHE HAMEPEHHE TOTro, UTO 3asiBIEHHOE M300pereHune Tpedyer
OOJBLIETO KOJMYECTBA OTJIMYUTENNBHBIX MPU3HAKOB, YeM KOJIMYECTBO MPU3HAKOB, KOTOPHIE B
npsIMO (popMe TIepeunCIIeHbl B KAKAOM MyHKTe GopMyibl n3o0pereHusi. Bmecto 3Toro, kak
OTpakaeT  HIDKeCHenyroImas ¢opMysia  H300peTeHHs, OCOOEHHOCTH  HW300peTeHHs
3aKJIFOYAIOTCS MEHEEe Ye€M BO BCEX OTIMYHMTEIBHBIX MPU3HAKAX BBILIEONMHUCAHHOTO OJHOTO
BapHaHTa OCylIecTBiIeHUs m3o0perenms. [losTomy ¢opmyna m3oOpereHus, Cleayromas 3a
paznenom «IlogpobHoe onucanuey, Takum 00pazoM 0€30roBOPOYHO BKIIFOUEHA B 3TOT pasziel
«ITonpoOHOe onucaHuey, MpUUeM KakKAbl MyHKT (POPMYJIbI CAMOCTOSITEIBHO MPENCTABISET

co0O0M OTHEIbHBIN BAPUAHT OCYIICCTBJIICHUA JaHHOTO 1/1306peTeH1/1;1.

[0103] Kpome TOro, HecMoTpss Ha TO, YTO HEKOTOPbIE BapPHUAHTBHI OCYLIECTBJICHUS
1/1306peTeH1/151, OIMMCAHHBIC B JAaHHOM OINHKUCAHWH, BKJIKOYAKOT OJAHU, a HE OPYrue
OTIUYHUTECIIbHBIC NIPU3HAKH, BKJIFOUCHHBIC B APYTUE€ BapUaHTbl OCYIICCTBICHUA I/I306peTeHI/I$I,
KOM6I/IHaLII/II/I OTJIMYUTEJIbHBIX TIPU3HAKOB M3 Pa3JIMYHbIX BApPUAHTOB OCYLICCTBIICHHA
U300peTeHNs] MOAPA3yMEBAIOTCS KaK HAXOASIIMECs B Tpenesnax o0bemMa H300peTeHus u
o0pasyroliye Ipyriue BapHaHThl OCYIIECTBICHUS W300pETeHHs], KaK JOUKHO OBITh MOHSITHO
CreLMaNucTaM B HaHHOW obmactu. Hampumep, B Hmkecnenyromeii gopmyne nzoOpereHus
J'II'06]:>Ie 3asBJICHHBIC BAPUAHTBI OCYILICCTBIICHUA I/1306peTeHI/I$I MOTYT 6bITb HUCIIOJIB30BAaHEBI B

JIE0001 KOMOUHALIUY.

[0104] Kpome TOro, HEKOTOpBIE BapHUaHThl OCYINECTBJIEHHS H300pPETEHUS ONUCAHBI B
JAHHOM ONMCAaHUH KaK Croco0 MM KOMOMHALMS 3JIEMEHTOB CIIoco0a, KOTOPhIe MOTYT ObITh
peann30BaHbl MPOLECCOPOM  BBIMUCIUTENBPHOH CHCTEMBI, WM APYTUMH CPEICTBAMHU

ocyIiecTBiieHUs] Takol (QyHKUIuU. Takum oOpas3om, mpoLeccop ¢ HeOOXOIUMBIMU KOMaHIaMU
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IUI OCYILIECTBJICHUSI YKA3aHHOTO criocoba WM 3JieMeHTa criocoba odpasyer cpencrsa Iuis
OCYIIECTBIEHHs criocoba mnu snemMeHta cnocoba. Kpome Toro, omnucaHHbli B JaHHOM
ONMCAHUM 3JIEMEHT BapHUaHTa OCYINECTBJICHUS YCTPOWCTBA MNpPEACTaBIsieT COOOH mpumep
CPENCTB OCYLIECTBIEHHsS (DYHKIMH, BBINOJHAEMON 3JIEMEHTOM MJIsl  OCYLIECTBIICHHS

n300peTeHus.

[0105] B nmnpuBeneHHOM B JAaHHOM JOKYMEHTE ONUCAHUM U3JI0KEHO MHOXKECTBO
KOHKpeTHbIX JeTtaneil. OpHako cleAayeT MOHUMAaTh, YTO BAapUAHThl OCYILECTBJICHUS
M300peTeHst MOTYT UCIIOJIB30BATHCS HA MPAKTUKE 0€3 3TUX KOHKPETHBIX AeTanel. B mpyrux
CJIyHasiX XOpOIIO U3BECTHBIE CITOCOOBI, KOHCTPYKLUU M TEXHOJOIHU MOAPOOHO HE MOKa3aHbI

JJIsd TOI'O, 4TOOBI HE J€JIaTb MCHEEC AACHBIM ITIOHUMAaHHEC NJaHHOI'O OIMUCAaHUA.

[0106] AHAJIOTHYHO, ClieflyeT OOpaTUTh BHUMAaHHE, YTO TEPMUH «CBSI3AHHBII» IMPH €ro
UCTIONIb30BaHUM B (GopMyJsie U300peTeHHs: HE CJIEAyeT HWHTEPIPETHPOBATH KAk
OrPaHUYMBAKOIIUNACA TOJBKO NPSIMBIMH CO€IMHEHHMSAMH. MOIyT HMCHOJB30BATbCS TEPMHUHBI
«CBSI3aHHBII» U «COEUHEHHBIN» Hapsay ¢ UX Mpou3BoAHbIMU. ClenyeT MOHUMAaTh, YTO 3TH
TEPMUHBI HE TMpPEIIOJararoTcsi Kak CHHOHUMBI Apyr npyra. Takum oOpasoMm, o0beM
BBIpaXKEHMsI «YCTPOWCTBO A, CBs3aHHOE C yCTpolicTBOM B» He crnenyer orpaHM4MBaTh
YCTPOICTBAMH WJIM CHUCTEMAaMH, B KOTOPBIX BBIBOJ YCTpPOWHCTBA A HENOCPEACTBEHHO
COEJIMHEH ¢ BBOJOM yCTpoiicTBa B. DT0O 03HauaeT, 4TO CylIECTBYeT NMyTb MEXIY BBIBOJOM
yCTpOWicTBA A ¥ BBOJOM YCTpPOHCTBA B, KOTOpBIi MOKET NPEACTaBJISITb COOOH MyTb,
cofiep Kalluil Apyrue yCcTpoicTea Uik cpeacTsa. « CBA3aHHBIN» MOXKET O3Ha4daTh TO, YTO JBA
Wi OoJblee KOJUYECTBO SJIEMEHTOB HAXONATCS WIM B TPSMOM (PU3UYECKOM, HIIU
SJIEKTPUYECKOM KOHTAaKTe, WM TO, YTO JABAa MM OOJblIee KOJMYECTBO 3JIEMEHTOB HE
HaXOJATCSA B NPSIMOM KOHTAaKTe APYTr ¢ APYTOM, OJHAKO MO-IPEKHEMY KOONEPHUPYIOTCS WIH

B3aMMOJENUCTBYIOT APYT C APYTOM.

Takum oOpa3omM, B TO BpeMsl KakK 37eCb ONHCAHO TO, YTO pPAaCCMATPHUBAETCS Kak
MPENOYTUTENIbHbIE BAaPUAHTBI OCYIIECTBJICHUS H300pETEHUs, CIEeHHAJUCTaM B JAHHOU
00J1acTH JOJKHO OBITh MOHSATHO, YTO B HUX MOTYT BHOCHTHCS APYTHE W JOTOJHHUTENbHBIC
monupukanuu Oe3 OTCTYIUIEHHST OT HAEH HW300peTeHHs, W MOAPA3yMEBAETCs, 4YTO BCE
yYKa3aHHbIE W3MEHEHHs] W MOIH(HKAINKM 3asBJSIFOTCS KAaK BKIIOYEHHbIE B O0BEM
u3obperenus. Hampumep, mroOble mpuBeAeHHbIE BbIIe (HOPMYJIBI SIBJISIFOTCS  TOJIBKO
pUMepaMH TPOLEAYpP, KOTOPbIE MOTYT HCHOJIB30BaThCs. PyHKIHMOHAIBHBIE BO3MOXKHOCTH

MOTYyT I[O6aBJ'IHTbC$[ K CTPYKTYPHBIM CXE€MaM HJIM HCKIIFOHATBCA U3 CTPYKTYPHBIX CXEM, 4
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Orepalud MOTyT OBITh MOABEP)KEHBI B3aMMHOMY OOMeHy Mexay (¢yHKIMOHAJIbHBIMH
OmokamMu. JTtambl MOTYT HOOABISITECS K CIIOCO0AM WJIM  HMCKJIFOYAThCS W3 CIIOCOOOB,

OMUCAHHBIX B Ipefesiax 00beMa HaCTOALEro N300peTeHMsL.



P692034713EB

dopmyna n300peTeHUs

1. Criocob nexonupoBaHMs MPEICTABICHUH TTOTOKA CYUTBHIBAHUS U3 MMOTOKA JAHHBIX, IPUIEM

CIoCO0 BKIIIOYAET:

npueM U JIeKOAMPOBAHHE NEPBOro C(HOPMHUPOBAHHOIO TMPEACTABIEHHS IOTOKA
CUMTBIBAHUS, NPU OSTOM YKa3aHHOE INiepBOe CPOPMHPOBAHHOE TNPEACTABICHHE IIOTOKA
CUNTBIBAHUS TMperacTaBisieT coboif HaGop w3 M1  curHanoB, mNpenHA3HAYEHHBIX IS

BOCIIPOU3BEAEHUS NIEPBON CUCTEMOM BOCIIPOU3BENACHMUS 3BYKA,

npueM U JeKOAUpPOBaHHWE HaOopa MapaMeTpoB NpeoOpa3OBaHUs, MPUTOAHBIX IS
npeoOpa3oBaHusl MPOMEKYTOYHOIO IMPEACTABIEHUS] MOTOKA CUUTHIBAHUS B MPUOJIMKEHHE
BTOPOro C(OPMUPOBAHHOTO TMPENCTABJICHHS TOTOKA CYUTHIBAHUS, IMPH 3TOM YKa3aHHOE
BTOpOE ChOpMHUPOBAHHOE MPEACTABICHHE TTOTOKA CYMTHIBAHUS TIPEACTABIISIET CoO0M HabOp U3
M2 curnanos, npeaHa3HAuYEHHBIX JJIs1 BOCIIPOU3BEIEHUsI BTOPOIl CUCTEMOM BOCIIPOU3BEAECHUS
3ByKa, TIPU 5TOM MPOMEKYTOUHOE MPEACTABICHHE MOTOKA CUUTHIBAHHS MPEICTABISET COOO
OMHO W3 TMepBOro C(HOPMUPOBAHHOIO MPEACTABIEHHsS MOTOKA CYMTBIBAHUS, Pe3yJbTaTa
MOHWKAIOLIET0 MHKIIUPOBAHHUS MEpPBOro CHOPMUPOBAHHOTO TMPEACTABICHUS IOTOKA
CUUTBIBAHUS U pesyanaTa IMOBBIIIAKOIIECTO MI/IKLHI/I[)OBaHI/Iﬂ nepBoro C(bOpMI/IpOBaHHOFO

NpeACTABJIICHUA ITOTOKA CUUTBIBAHUSA, U

NPUMEHEHHE  YKa3aHHBbIX  MapaMeTpoB  MNpeoOpa3oBaHUs K  YKa3aHHOMY
NPOMEXYTOUHOMY TPEACTABIEHUIO TIIOTOKA CYMTHIBAHUS C TOJy4YEHHEM YKa3aHHOTO

npUOIMKEHUsS] BTOPOTO C(hOPMUPOBAHHOTO MPEICTABICHHUS IOTOKA CUUTBIBAHUS,

IpU 5TOM MPHOMKEHHE BTOPOro C(OPMHUPOBAHHOTO TPEACTABJICHUS TIOTOKA

CUMTBIBAHUS TIPEACTABIISIET COOOM 0e39X0BOe OMHAYpaIbHOE MPECTaBJICHHE.
2. Cocob 1o 1. 1, OTIHMYAIOIIMICS TEM, YTO BKJIFOYAET:

NpUEM U AEKOIUPOBAHHUE OJHOTO HIH OOJiee OTOJHUTENbHBIX HAOOPOB MapamMeTpoB
npeo0pa3oBaHusi, MPHUIOAHBIX JJIsI NPeoOpa3OoBaHUs MPOMEKYTOYHOTO TIPEICTABICHUS
NOTOKA CYWTHIBAHHMS B OJWUH HJIM OoJiee BXOAHBIX CHUTHAJIOB IMPOLECCa HWMUTHPOBAHUS

aKyCTUYECKOU Cpensl,

NPUMEHEHWE OJHOrO WU Oojiee  JOIMOJHHUTEIBHBIX HAOOPOB  MapaMeTpoB

npeoOpa3oBaHusl K MPOMEXKYTOUHOMY TPEACTABJICHUIO TIOTOKA CYUTHIBAHUS IS

SAMEHAIOINAA CTPAHULIA ot 27.01.2023



FEHEPUPOBAHUA OAHOIO HJIN Oouee BXOOHbIX CHUTHAJIOB Mmponecca HUMHUTHPOBAHUA

aKyCTUYECKOU CPensl,

NPUMEHEHHE OJHOrO WM 0Oojiee BXONHBIX CHUTHAJIOB MPOLIECCa WMUTHPOBAHUS
aKyCTHUYECKOH cpelbl K OOHOMY M OoJiee TporeccaM UMHUTHUPOBAHUS aKyCTUYECKON Cpenbl

C MOJIyueHHeM OJTHOTO Miin O0Jiee CUTHAJIOB UMUTHPY €MOM aKy CTHIECKON Cpeabl, 1

KOMOMHUPOBAHKE OAHOTO HIIM OOJiee CUTHAJIOB UMUTHPYEMON aKyCTUYECKOU CPEebl ¢

npubIMKEHHEM BTOPOro ¢(hOPMHUPOBAHHOTO MPENCTABIEHHS IOTOKA CUUTBIBAHUSL.

3. Cnoco0 mo m. 2, OTIMYAIOIIMICS TeM, YTO OIMH WM Oojiee CUIHAJIOB HUMHTHPYEMOMH
aKyCTHYECKOIl cpenbl BKJIIOYAIOT ONHO WM Oojiee M3. CHUTHAJIOB 3a0JIarOBPEeMEHHOIO

OTPa’KeHUs U CUTHAJIOB ITO3HeH peBepOepanum.

4. Crioco0 1o 1. 3, OTIIMYAOIIUICS TeM, YTO MPOLECChl UMUTHPOBAHHS aKyCTHYECKOH Cpezbl
BKJIOYAIOT OJHO MK OoJiee U3: Mmpolecca UMUTHPOBAHUS 3a01aroBPEMEHHOTO OTPAKEHUs U

npolecca IMUTHPOBAHUA MO3AHEH peBepOepanu.

5. Cnocob mo m. 4, OTAMYAOIIMIACS TEM, YTO MPOLECC UMUTHPOBAHUS 3a0J1arOBPEMEHHOTO
OTpakeHHs BKJIO4YaeT o00paboTKy oOmHOro wiM Oojiee BXOAHBIX CHUTHAJOB IMpolecca

HUMUTUPOBAHUA aKyCTH‘{eCKOﬁ Cpe€abl MOCPEACTBOM SJICMEHTA 3a1CPIKKHU.

6. Crioco0 1o 1. 5, OTIIMYAIIUICS TeM, YTO MPOLIECC UMUTUPOBAHUS MO3HEH peBepOepannu
BKJIFO4YaeT 0OpaboTKy OmHOro wim 0Oojiee BXOAHBIX CHTHAJIOB MPOLIECCA WMHUTHPOBAHUS

aKyCTHYECKOI Cpelbl TIOCPEACTBOM CETH 3aJePKKH OOPATHON CBS3H.

7. YCTpONCTBO IJisi KOJUPOBAHUSI BXOAHOTO ayJHMOIOTOKA, COAEpPIKAIlero OAHy wWiu Oojiee

3BYKOBBIX COCTaBJISIOIIMX, IPUUEM yCTPOUCTBO COAEPIKUT:
OIMH WJIH OoJiee MPOIeCCOPOB; U

3allOMUHAIOLIee YCTPOMCTBO, HA KOTOPOM XpAaHATCS KOMAaHJbL, KOTOpble IpU

HUCITIOJHECHUU 3aCTABJIAOT OAWMH WIH Oonee MPOLCCCOPOB BLINIOJHATDL ONEPpAlH, BKIIFOYAOIINUEC!

NPUEM U JIEKOAMPOBAHHE MEPBOTO C(POPMHUPOBAHHOTO MPEACTABICHUS TTOTOKA

CUHMTBHIBAHUS, MPU OSTOM YKa3aHHOE TMepBoe CHOPMUPOBAHHOE MPEACTABIEHUE IOTOKA
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CUMTBIBAHUS TpeAcTaBisieT coboif Habop w3 M1  CcHrHamoB, TNpenHA3HAYEHHBIX IS

BOCIIPOU3BEAEHUS NIEPBON CUCTEMOM BOCIIPOU3BEACHMS 3BYKA,

npueM U AeKOonupoBaHHE Habopa mapamMeTpoB MpeoOpa3oBaHUs, MPUTOIHBIX
I ipeoOpa3oBaHMsI MPOMEKY TOUHOTO TPEACTABIICHHUS IOTOKA CUUTHIBAHHS B TIPUOJIMIKEHUE
BTOPOro C(OPMUPOBAHHOIO TMPENCTABJICHHS] TOTOKA CYUTHIBAHUS, IMPH 3TOM YKa3aHHOE
BTOpPOE C(HOPMHUPOBAHHOE MPECTABICHHIE MOTOKA CYUTHIBAHUS MIPECTABIsieT coO0i Habop U3
M2 curnanos, npeaHa3HAYEHHBIX U1 BOCIIPOU3BEACHUSI BTOPOU CUCTEMON BOCIIPOU3BEICHUS
3ByKa, MPH 5TOM MPOMEKYTOYHOE MPEACTaBIICHNE TIOTOKA CUUTBIBAHUS MPENCTABISIET COOOMH
OIHO W3 TepBOro CHOPMUPOBAHHOTO TPEACTABJICHUS IOTOKA CUUTBHIBAHHS, pPe3yJbTaTa
MOHIDKAIOIIETO MUKIIUPOBAHUSL TEPBOrO  CHOPMHPOBAHHOIO TPEACTABIIEHUS IOTOKA
CUMTHIBAHUSI U PE3yJIbTaTa IOBBIMLAKLIIEr0 MUKIIUPOBAHUS MEPBOrO CHPOPMUPOBAHHOTO

NpeacTaBJICHUSA IMOTOKA CYUTBIBAHUA, U

NPUMEHEHNE YKa3aHHbIX IapaMeTpoB NpeoOpa3oBaHUsl K  YKa3aHHOMY
IPOMEXKYTOUHOMY IPEACTABJICHHIO IIOTOKA CYMUTBIBAHMA C TOJyYeHHEM YKa3aHHOTO

NpHUOIMKEHUS] BTOPOTrO ¢(hOPMUPOBAHHOTO MPEACTABJIEHHS IOTOKA CUUTHIBAHUS,

NpU 3TOM MPUOTMKEHHE BTOPOro CHOPMHUPOBAHHOTO MPENCTABIEHHS TTOTOKA

CUMTBIBAHUS TMPEACTABIISIET COOOM Oe39X0BOE OMHAYpaIbHOE MPECTaBJICHHE.
8. YCTpOHCTBO 1O 1. 7, OTINYAOLIEECS TEM, YTO ONEPALIUU BKIHOYAKOT:

NpUEM U AEKOIUPOBAHHME OJHOTO WIH OOJiee OTOJHUTENbHBIX HAOOPOB MapamMeTpoB
npeoOpa3oBaHusl, MPUTOAHBIX [JIsi TPEOOPa30BAHUS MPOMEKYTOYHOIO IMPENCTaBIICHHUS
MOTOKA CYUTHIBAHUS B ONWH WU Oojiee BXOOHBIX CHUTHAJIOB TMPOIECCa HMHUTHPOBAHMS

aKyCTUYECKOH Cpebl;

NpUMEHEHWE OJHOro Wi Oojiee  JOMONHHUTENBHBIX HAOOPOB  MapaMeTpoB
npeoOpa3oBaHusl K MPOMEXKYTOUHOMY TPEACTABJICHUIO TIOTOKA CYUTHIBAHUS IS
TeHePUPOBAHUSI OMHOrO wju Oojiee BXOAHBIX CHUTHAJOB TPOIECCa HMHTHPOBAHHS

aKyCTUYECKOU Cpensl,

NPUMEHEHUE OJHOrO WM 0Oojiee BXONHBIX CUTHAJIOB MPOLIeCCa WMUTHPOBAHUS
aKyCTHUYECKOH Cpebl K OOHOMY W OoJiee TpoIeccaM UMUTHUPOBAHUS aKyCTUYECKON Cpebl

C MOJIy4eHHEeM OJTHOTO MK O0Jiee CUTHAJIOB UMUTHPY €MOI aKy CTHIECKON CPeabl, 1
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KOMOWHUPOBAHKE OJHOTO HIIA OOJiee CUTHAJIOB UMUTHPYEMON aKyCTUYECKOU CPEbl ¢

npUOIKEHHEM BTOPOTo ¢(hOPMHUPOBAHHOTO MPENCTABJIEHHS IOTOKA CUUTBHIBAHUSL.

9. YCTpONCTBO 1O 1. 8, OTIMYAIOLIEECS TEM, YTO OIWH WK Oojiee CUTHAJIOB UMHTHPYEMOMH
aKyCTHYeCKOIl cpenpl BKIIOYAIOT ONHO WM Oojiee M3 CHUTHAJIOB 3a0JIarOBpeMEHHOrO

OTpaXEeHUsI U CUTHAJIOB MO3HEH peBepOepanuu.

10. YerpoiictBo no m. 9, omMyarolmeecs TeM, 4TO MPOLIECChl UMUTHUPOBAHUS aKyCTHYECKON
cpenbl BKJIOYAIOT OAHO MM Oonee u3: Mpolecca UMHUTHPOBAaHUsS 3a0JarOBPEeMEHHOIO

OTpa’keHMs U IpoLiecca UMUTHPOBAHUS NO3IHEH peBepOeparuu.

11. VYerpoiicteo nmo mn. 10, ommmuaromeecs TeMm, 4YTO MPOLECC HMMUTHUPOBAHUS
3a071aroBpEeMEHHOTO OTPAXKEHHs BKIIIOYaeT 00paboTKy OmHOro miu 0ojiee BXOJHBIX CUTHAJIOB

rnpouecca UMUTUPOBAHUA aKYCTquCKOﬁ Cpe€anl MOCPEACTBOM SJICMEHTA 3aACPIKKH.

12. Ycrpoiicto mo n. 11, ornnuaromeecs TeMm, 4TO MPOLECC MMHUTUPOBAHMs MO3IAHEN
peBepOepauuu BKIrO4aeT 0OpabOTKy OmHOrOo uiaM Oojiee BXOAHBIX CHUTHAJIOB MpoLecca

UMHUTHUPOBAHUS aKy CTHYECKON CPEebl TIOCPEIACTBOM CETH 3aI€PKKU OOPATHOM CBSI3U.
13. Crioco0, BKITFOYAFOLIHIA:
NPUEM U AEKOIUPOBaHUE O€39X0BOr0 OUHAY PAJIbHOTO MPENCTABIIEHHS,
NpUeM U IeKOIUPOBAHUE OJHOTO Uik OoJsiee HAOOPOB MapaMeTPOB MPeOOPa3OBAHNS,

MPUMEHEHUE OJTHOTO WiH Ooyiee HAOOPOB MapaMeTPOB MPeodOpPa3OBaHUs K OE33X0BOMY
OWHaypasbHOMY TMPEICTABIEHUIO JIJIsi TEHEPUPOBAHUS OIHOTO MM 0OJiee BXOIHBIX CUTHAJIOB

npouecca UMUTUPOBAHUA aKyCTPI‘{eCKOﬁ Cpeanbl,

NPUMEHEHHUE OJHOrO WM 0Oojiee BXOMHBIX CUTHAJIOB MPOLIeCCa WMUTHUPOBAHUS
aKyCTHUYECKOH Cpebl K OMHOMY WK OoJiee TpoIeccaM UMUTHUPOBAHUS aKyCTUYECKON Cpebl

C MOJIyuYeHHEM OJTHOTO Wi O0Jiee CUTHAJIOB UMUTHPY €MOM aKy CTHIECKON CPeabl;, 1

KOMOWHUPOBAHKE OJHOTO HJIM OOJiee CUTHAJIOB UMUTHPYEMON aKyCTUYECKOU CPEebl ¢

0€33XOBBIM OMHAYPAIbHBIM MPEICTABIICHUEM.
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OTYET O NATEHTHOM IIOUCKE  (HoMep espasuiickoi sasku:

(crates 15(3) EAIIK u npasuno 42 TTaTeHTHOH HHCTPYKIHH K

EATIK) 202090186

A. KIIACCUOUKALIUA ITPEAMETA U30BPETEHUSA:
H04S 1/00 (2006.01)
H04S 3/00 (2006.01)
HO04S 7/00 (2006.01)

CornacHo MextyHaponHo# nateHTHO#H kiaccHdukaunn (MITK)

b. OBJIACTDh ITOHCKA:

ITpocMoTpenHas noxyMeHTauua (cucremMa knaccuukaunu 1 uagexcst MITIK)
[H04S, GIOL, G10K

DnexTpoHHas 6a3a RaHHBIX, HCIIOJIB30OBABIIAACA TIPH MOKUCKe (Ha3BaHKUe Ga3kl H, €CITH, BO3MOXKHO, HCIOIb3YEMBIE [IONCKOBBIE TEPMHHEL)
[Espacenet, EAIIATHUC, Google Patents

B. IOKYMEHTLI, CHUTAIOUIMECS PEJIEBAHTHBIMUA

Kateropus* CCBUIKM Ha IOKYMEHTBI C YKa3aHHEM, TJIe 3TO BO3MOXHO, PEJICBAHTHBIX 4acTeH OrHocHTCA K MYHKTY Ne
A US2014/0153727 Al (DTS INC) 5 nrons 2014, Bech JOKyMeHT 1-15
A BREEBAART J. u ap. Multi-channel goes mobile: MPEG surround binaural rendering 1-15
B: AES 29th International Conference, 02.09.2006-04.09.2006, 2 ceurs6ps 2006, Bech a0Ky-
MEHT
A PAULUS JOUNI u np. MPEG-D Spatial Audio Object Coding for Dialogue Enhancement 1-15

(SAOC-DE), AES Convention 138, 6 mas 2015, Bech JOKyMEHT

[_] nocnenyromme JOKYMEHTHI YKa3aHb! B IPOJOJKEHHH

«(T» - Gonee no3grMik JOKYMCHT, OMyOIHKOBAHHEIA MOC/C AaThI NIPHOPUTETA
NpHUBEACHHBI JUIS MOHUMaHKA H306pETCHHS

«X» - OKYMEHT, uMetolnii Haubonee 6113K0e OTHOILEHHE K NPEAMETY MOUCKa,
MOPOUAIKI HOBH3HY MM H306peTaTenbCKuii yPOBEHb, BIATHIA B OTACHBHO-
CTH

«Y» - TOKYMEHT, HMCEIOMHi Hanbonee 6IH3K0E OTHOILIEHHE K NPEAMETY MOUCKa,
nopovalluii K306peTaTeNbCKHit YPOBEHE B COYETAHHH € APYTHMH JOKYMEH-
TaMH TOH XKE KaTEropuu

«&» - NTOKYMEHT, ABNAIOUINIICS NaTEHTOM-aHAIOrOM

«L» - ROKYMEHT, IPUBECHHBIH B APYTHX UEAX

* Ocobble KaTeropuH CChUIOYHbIX IOKYMEHTOB:

(<A - IOKYMEHT, onpeaeNaioluii o6Lmii ypoBeHs TEXHHKH

«D» - IOKYMEHT, NPUBEACHHDIA B eBpa3uiickoi 3asBke

«E» - Gonee paHHHI JOKYMEHT, HO OIYGIHKOBaHHEII Ha NaTy Moaayuu
leBpa3uiickoii 3aABKH MK NOCTIE Hee

«O» - TOKYMEHT, OTHOCAIIMICSA K YCTHOMY PAaCKpPHITHIO, KCIIOHHPO-
BAHHIO H T.A.

"P" - TOKYMEHT, ony0aHKOBaHHBIH 0 AaThl NOAAYH SBPasHHCKOi
3aABKH, HO TOCJIE AaThl HCMPALIMBAEMOTO NpHOpHUTETa”

Jlata nposesienns narentHoro noucka: 09/11/2020 7

MOYCHHOC JIMILIO:
YnonHo o€ JTHL Mm Kpeios

7
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