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(57) Ilpeanoxen cnoco® s JEKOAMPOBAHMs KOIMPOBAHHOIO 3BYKOBOTO OMTOBOro moroka. Crocob

BKIIIOYaeT B ce0s MpHeM KOIMPOBAHHOTO 3BYKOBOTO OHMTOBOTO IOTOKA M JIEKOAMPOBAHHE 3BYKOBBIX
JAHHBIX UIT GOPMHUPOBAHUS JIEKOAMPOBAHHOTO 3BYKOBOTO CHTHAJNa B IMOJOCE HU3KHX 9acTOT. Crocob
JIOTIOJTHUTEJIFHO BKJIIOYAaeT B Ce0sl W3BJICUCHUE METAJaHHBIX PEKOHCTPYKIIMU BBICOKHMX YacTOT H
(UIBTpanMio JEKOTUPOBAHHOTO 3BYKOBOTO CHTHaja B TIOJNOCE HU3KHX YacTOT IpeOeHKOH (GHUIsTpoB
pa3iokeHHs] cWrHana Uit (GOpMUPOBAHUS (QHUIBTPOBAHHOTO 3BYKOBOTO CHTHAJIA B TIONOCE HU3KUX
yacToT. Crioco0 Takxke BKIIOYaeT B cesl n3BieueHne (1aXKKOBOTO yKasaTes, YKa3bIBAIOIIETO, TOIKHEI
JM BBIIOJTHATBCS HAX 3BYKOBBIMH JAaHHBIMH CIEKTPAIbHOE IPeoOpa3oBaHUE WM TapMOHHYECKAS
TPAHCIIO3WINS, U BOCCTAHOBJICHHE YacTH BBICOKMX YacTOT 3BYKOBOTO CHTHAala C HCIIOJIh30BaHUEM
(bUITBTPOBAHHOTO 3BYKOBOTO CHUTHAJIA B MOJIOCE HU3KHUX YaCTOT M METAJaHHBIX PEKOHCTPYKIIUU BBICOKUX
YacTOT B COOTBETCTBHU C (PITaXKKOBBIM yKa3aTelleM.
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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

BapuaHTBI OCyIIeCTBICHUS UMEIOT OTHOLIEHUE K 00pabOTKe 3BYKOBBIX CHUTHAJIOB, a TOYHEE, K KOJUPOBa-
HUIO, JIEKOAMPOBAHUIO I MEPEKOJUPOBAHHIO 3BYKOBBIX OMTOBBIX MOTOKOB C YNPABISIIOIIMMHU JAaHHBIMH, 3a-
JAOUIMMHU TO, JOJDKHA JIM BBIIIOJIHATHCS HaJl 3BYKOBBIMH JaHHBIMU 0a30Bas (popmMa pEeKOHCTPYKIMH BBICOKHX
gactoT ("HFR") wim ycoBepmencTBoBanHas popma HFR.

YpoBeHb TeXHUKH H300peTeHNs

TUMUYHEIN 3BYKOBOI OUTOBBIN IMOTOK BKJIIOYAET B ce0s KaK 3BYKOBBIE TaHHBIC (HAIIPUMEpP, KOAUPOBAHHBIE
3BYKOBBIE JJaHHBIE), YKa3bIBAIOIINE OJUH MM OoJiee KaHAJIOB 3BYKOBOTO KOHTECHTA, TaK M METaJaHHbIC, YKa3bl-
BAIOIIE 110 MEHbLICH Mepe OJHY XapaKTEPHCTHKY 3BYKOBBIX JAHHBIX MJIHM 3BYKOBOTO KOHTeHTa. OJTHMM U3 IIH-
POKO M3BECTHBIX (OpMaTOB 11 HOPMHUPOBAHMS KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO IOTOKA sIBJIsieTcst popmar
[epcnexktuHoro 3BykoBoro koaupoBanusi (AAC) MPEG-4, ommcannsiit B crannapre ISO/IEC 14496-3:2009
MPEG. B crangapre MPEG-4, AAC o6o3HavaeT "nepcrnekTuBHOE 3ByKoBoe konuposanue', a HE-AAC o6o-
3HavaeT "BBHICOKOA(PEKTUBHOE MEPCIIEKTHBHOE 3ByKOBOE KOJHPOBaHHE".

Crangapr AAC MPEG-4 omnpenensieT HeCKOIBKO 3BYKOBBIX MPOQHIIEH, KOTOPhIE ONPEAENSIOT, KakKue 00b-
eKThl M CpPEICTBAa KOJMPOBAaHMS MPUCYTCTBYIOT B COBMECTUMOM KOAMPOBINUKE WM AeKoaepe. Tpems n3 3Tux
3BYKOBBIX mpodwteit sBisttores (1) mpoduns AAC, (2) npoduns HE-AAC u (3) npoduns HE-AAC v2. Ipo-
¢ums AAC BrimrouaeT B ce0st Tum o0bekta Maoi cioxxaocTd AAC (i "AAC-LC"). O6wekt AAC-LC sBiser-
cs1 aHasioroM s ipoduns maoi cinoxkaoctn AAC MPEG-2 ¢ HEeKOTOPBIMU KOPPEKTUPOBKAMH 1 HE BKIIFOYAET
B ce0s1 HE THIT 00BEKTa perutnkanuu mosioc crekrpa ("SBR"), Hu T o0beKTa mapamMeTpudeckoi crepeoGoHnn
("PS"). IMpodums HE-AAC sBnsieTcst HaaMHOKecTBOM Tipoduist AAC U TOTIOTHUTENLHO BKJIIOYAET B CEOS THTI
o6bekta SBR. IIpopmns HE-AAC v2 sBustercst HaxmHoxxecTBoM npoduist HE-AAC 1 10moNHUTENBHO BKITIO-
yaeT B ceOs Tun oObekra PS.

Tun o6bexta SBR conepxuT B cebe CpeACTBO PEIUIMKALMU TIOJIOC CHEKTPa, KOTOPOE SIBISIETCS BayKHBIM
CPEACTBOM KOAMPOBaHUS pPEKOHCTPYKIHMK BhicokuX 4yacToT ("HFR"), xoTOopoe 3HaunTensHo yrmydmaer 3ddex-
TUBHOCTb C)KaTHSl MEPLENIMOHHBIX 3BYKOBBIX KOAEKOB. SBR pekoHCTpyupyeT BBICOKOYACTOTHBIE COCTABIISIO-
Iye 3BYKOBOTO CHTHAla Ha CTOPOHE NpHEMHHKa (HampuMep, B Aekozaepe). TakuM o0pa3oM, KOIUPOBIIHUKY
HYKHO KOJHMpPOBAaTh M INEPElaBaTh TOJBKO HU3KOYACTOTHBIE COCTABIIAIOIINE, NMPEAOCTABIAS BO3MOXKHOCTD IS
ropaszo OoJiee BEICOKOTO KauecTBa 3ByKa Ha HU3KHUX CKOPOCTAX Iepenadn NaHHbIX. SBR ocHoBaHa Ha permka-
IIY TIOCJICI0BATENILHOCTEH TapMOHHK, PAaHEE YCEUEHHBIX, U TOTO YTOOBI YMEHBIIUTh CKOPOCTh IIepeJadn JaH-
HBIX, U3 MMEIOIIETOCS B PACIOPSHKEHUH CHTHANA C OIPAHHYEHHOW IMMPUHON MOJIOCH! YacTOT M YIPAaBIAIOMINX
JAHHBIX, TIOJ[ydCHHBIX W3 KOAMPOBIINKA. COOTHOIICHNE MEXIY TOHAIbHBIMU M IIyMOINOJOOHBIMU COCTaBIISIO-
UMM TTOJIEPKUBACTCS TTOCPEACTBOM aJIalITUBHOI 00paTHON (HUIBTpALUH, a TaKKe HeoOsN3aTeIbHBIM J100aBie-
HHEM IIIyMa U CUHyCOMJaNnbHbIX curHanos. B crangapre AAC MPEG-4, cpeactso SBR BEIONHAET CHEKTpaib-
HYIO BKJIEHKY (TakXke Ha3blBaeMOe JIMHEHHBIM IpeoOpa3oBaHUEM WM CIIEKTPAIBEHBIM peoOpa3oBaHueM), B KO-
TOPOM HEKOTOPOE KOJIMYECTBO CJIEIYIOMIMX APYT 33 IPYroM IMOJINana3oH0B KBaJpaTYPHBIX 3epKaIbHBIX (QHIIb-
tpoB (K3®, QMF) kommpyrores (nim "BkiIenBatoTcs") U3 NepelaHHON 9acTH MOJIOCHI HU3KUX YaCTOT 3BYKOBOTO
CHTHaJa B YacTh IOJIOCH BBICOKMX YacTOT 3ByKOBOT'O CHTHAJNA, KoTopas popMupyeTcst B JeKoaepe.

CriekTpanbHas BKIEHKa WIN JIMHEHHOE MpeoOpa3oBaHUe MOTYT HE OBITh HICAIBHBIMHU AJISI HEKOTOPBIX TH-
TIOB 3BYKOBOTO CHTHAJIa, TAKUX KaK MY3bIKAJIBHBII KOHTCHT C OTHOCHTEIIFHO HU3KUMH YacTOTaMH Pa3[elICHUsI.
[TosToMy, HEOOXOANMBI TEXHOJIOTHH VISl YITy4IIECHHS PEIUTHKALUH MOJIO0C CIEKTPA.

Kparkoe onucanue BADHAHTOB OCYyIlleCTBIeHHs H300peTeHUs

PackpeITa nepBast rpynna BapHaHTOB OCYIIECTBICHHS, KOTOPas OTHOCHTCS K CIIOCO0y ISt AEKOIUPOBAHHSA
KOJIMPOBAaHHOT'O 3BYKOBOTO OMTOBOTrO 1moToka. Crioco0 BKIItO4aeT B ce0sl MpueM KOJMPOBAaHHOTO 3BYKOBOTO OH-
TOBOTO ITOTOKA U JIEKOIUPOBAHHE 3BYKOBBIX JITAaHHBIX JUI (POPMHUPOBAHUS JIEKOJUPOBAHHOTO 3BYKOBOT'O CHUTHAJIA
B I10JIOCE HU3KHX 9acTOT. CIOCO0 JOMOIHHUTEIHHO BKIIIOYAET B CeOsl M3BJICUEHHE METaJaHHBIX PEKOHCTPYKILIUH
BBICOKHX YacTOT M (WIBTPALHUIO JEKOAWPOBAHHOTO 3BYKOBOTO CHI'Hala B IOJOCE HM3KHMX YacTOT I'PeOCHKOM
(UITBTPOB pa3NoKeHUsI CHTHANIA Uil (GOPMHUPOBaHMS (DHILTPOBAHHOTO 3BYKOBOTO CHTHajla B TI0JIOCE HU3KUX
yacToT. Crioco0 JOMOIHUTENEHO BKITIOYAET B ceOs M3BJICUCHUE (PIIAKKOBOTO YKa3aTels, YKa3bIBAaIOLIETO, JOJDK-
HBI JIU BBITIOJHATHCS HAJl 3BYKOBBIMH JaHHBIMH CIIEKTPalbHOE NPeoOpa3oBaHUE WIIM TapMOHHUYECKAs TPAHCIIO-
3UIMSL, ¥ BOCCTAHOBJICHHE YaCTH BBICOKHX YacTOT 3BYKOBOT'O CHI'HAJIA C MCIONb30BaHUEM (PHIIBTPOBAHHOTO 3BY-
KOBOTO CHTHaJIa B I0JIOCE HU3KUX YacTOT U METAJaHHBIX PEKOHCTPYKIUH BBICOKHMX YaCTOT B COOTBETCTBHU C
(bnaxxkoBBIM yKazaTesieM. B 3akimodyeHue, crocod BKIIIOYaeT B ce0si KOMOMHUpOBaHHE (QUIBTPOBAHHOTO 3BYKO-
BOTO CHT'HaJa B M0JIOCE HU3KHUX YacTOT M BOCCTAHOBJICHHOW YaCTH MOJIOCHI BBICOKHX YacTOT IJIst (JOPMHUPOBAHHSA
MINPOKOIOIOCHOTO 3BYKOBOTO CUTHAIA.

Bropas rpynmna BapuaHTOB OCYIIECTBIEHUS OTHOCUTCS K 3ByKOBOMY JEKOJEpY A AEKOAUPOBAHUS KOIU-
POBaHHOTO 3BYKOBOT'O OMTOBOTO 1MoToKa. J/lekozep BKiIIO4aeT B ceOsi BXOAHOW MHTEpdeiic a1 mprueMa KoJIupo-
BAaHHOTO 3BYKOBOTO OMTOBOTO IOTOKA, I'/Ie KOAWPOBAHHBIN 3BYKOBOH OMTOBBIN IOTOK BKIIIOYAET B ceOs 3BYKO-
BbIC JJaHHBIC, TIPEJCTABISIONINE COO0I 4acTh HU3KHMX YacTOT 3BYKOBOTO CHTHaja, U OCHOBHOW JIeKOAep IS Jie-
KOJIMPOBaHMS 3BYKOBBIX JAaHHBIX, YTOOBI ()OPMUPOBATH AEKOIUPOBAHHBIM 3BYKOBOW CHTHAI B IOJOCE HU3KUX
yacToT. Jlekonep Taxke BKIIOYaeT B ceOsl NeMyIbTHUINICKCOD Ul M3BJIEUCHUS! U3 KOJIMPOBAHHOTO 3BYKOBOTO
OUTOBOTrO IOTOKA METANAaHHBIX PEKOHCTPYKIMH BBICOKHX YacTOT, TJI€ METaJaHHbIC PEKOHCTPYKIUH BBICOKHX
YacTOT BKJIIOYAIOT B ceOst paboure mapaMeTpsl IS Mpoliecca PEKOHCTPYKIMH BBICOKHX YacTOT, KOTOPBIHA JIH-
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HEHHO MpeoOpa3yeT HEKOTOPOe KOMUYSCTBO CICAYIOMIMX IPYT 3a APYroM MOJAMATIA30HOB M3 YaCTH ITOJIOCHI
HU3KHX YaCTOT 3BYKOBOT'O CHTHAJA B YACTh IOJIOCHI BBICOKHMX YaCTOT 3BYKOBOTO CHTHAJIA, ¥ TPEOCHKY (QHIBTPOB
pa3oXKeHus CUTHANA JUIs QMIIBTPALlM JEKOJMPOBAHHOTO 3BYKOBOTO CHTHANA B ITOJIOCE HU3KUX YACTOT, YTOOBI
(hopmupoBath (pHITETPOBAHHEBIN 3BYKOBOI CHTHAJ B MOJIOCE HU3KUX YacTOT. Jlekoaep HOTOIHUTENHFHO BKIIFOYAeT
B ce0sl IeMyJIBTHIDIEKCOD U M3BICUCHUS U3 KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA (PJIaYKKOBOTO yKa3a-
TeJsA, YKa3bIBAIOMIETO, JOJDKHBI JIM BBIOJNHATHCS HAX 3BYKOBBIMH NTAaHHBIMH JHHEHHOE MpeoOpa3oBaHUE WIH
TapMOHWYECKasl TPAHCTIO3UINS, U BOCCTAHOBUTENHh BBICOKHX YACTOT JUISI BOCCTAHOBJICHHS YaCTH BBICOKHX Yac-
TOT 3BYKOBOTO CHTHAlla C HCIIOJIB30BaHUEM (PHIHTPOBAHHOTO 3BYKOBOTO CHTHAJIA B TMOJIOCE HU3KHUX YaCTOT H
METaJJaHHBIX PEKOHCTPYKIIUH BBHICOKMX YaCTOT B COOTBETCTBHUH C (DIIaKKOBBIM yKa3zareneM. B 3akmoueHue, ae-
KOJIep BKIIFOYACT B ceOs TpeOeHKY (DUIBTPOB CHHTE3a CUTHANA JJ11 KOMOMHHPOBAaHUS (PITBTPOBAHHOTO 3BYKOBO-
TO CHUTHAJA B MOJOCE HU3KUX YaCTOT M BOCCTAHOBIICHHOM YaCTH TOJOCH BEICOKHAX YaCTOT, YTOOBI (hOPMHUPOBATH
MIMPOKOTIOIOCHBIH 3BYKOBOY CHUTHAJL.

Jpyrue rpymnmsl BApHaHTOB OCYIIECTBICHUS OTHOCATCS K KOAMPOBAHUIO U MEPEKOTUPOBAHUIO 3BYKOBBIX
OHWTOBBIX MOTOKOB, COJEPXKAIIUX B ceOe METalaHHbIC, HACHTU(GUIMPYIOUINE, TOJDKHA JIH BEHIONHATHCS 00pa-
00TKa YCOBEPIICHCTBOBAHHON peIUIMKAINH 1MoJIoC criekTpa (eSBR).

Kpartkoe onucanue uepre:xeit

@ur. 1 - cTpyKTypHasi cxema BapHaHTa OCYIIECTBICHUS CHCTEMBI, KOTOPas MOXKET OBITH BBIMIOJHEHA C
BO3MOYKHOCTBIO BEITIONHATH BapHAHT OCYIIECTBICHHS 0011a1af0IIero mpru3HakaMu n300peTeHus crnocooba.

@wur. 2 - CTpyKTypHas cxeMa KOIUPOBIIHKA, KOTOPBIH SBISETCS BApUAHTOM OCYIIECTBICHHUS 00J1aAaoIero
pu3HaKaMu U300peTeHust 0J10ka 00pabOTKK 3ByKOBOT'O CUTHAJIA.

®dur. 3 - CTpYKTypHas cXeMa CHCTEMBI, BKIIOYAIOMICH B ceOs JIEKOJep, KOTOPBINA SBISETCS BapHAHTOM
OCYILIECTBIICHHS 00JIAIAFONIETO MPU3HAKAMHU H300peTeHus OJIoka 00padOTKH 3BYKOBOTO CHUTHAJNIA H, IO BBIOOPY,
TaKXkKe MOCTIPOIIECCOP, MPUCOCTNHCHHBIH K HEMY.

®dur. 4 - cTpyKTypHasi cXeMma JICKOJepa, KOTOPHIH SBISETCA BapUAHTOM OCYIIECTBICHHUS OO0JIQJaroIero
MpU3HAKaMU H300peTeHus 0J10ka 00pabOTKH 3BYKOBOTO CHT'HAJIA.

@ur. 5 - CcTPYKTypHAs cXxeMma JIeKoepa, KOTOPHIH SBIIETCS elle OJHUM BapHaHTOM OCYIIECTBICHHS 00Ja-
JTAIONIETO TPU3HAKaMH H300peTeHns 0J10ka 00paboTKH 3BYKOBOTO CHTHAIA.

@ur. 6 - cTpyKTypHas cxema eIlle OJHOTO BapHaHTa OCYIIECTBICHHUS 00JIaaloIeTo MprU3HaKaMy n300pe-
TeHus 0J10ka 00pabOTKH 3BYKOBOTO CHTHAJIA.

®ur. 7 - cxema 6sioka 6utoBoro noroka AAC MPEG-4, Bkirodaromero B ce0si CETMEHTHI, Ha KOTOPBIE OH
pa3zeneH.

Cucrema 0003Ha4YeHHii 1 TEPMHHOJIOTHS

Ha BceM mpoOTsHKCHHH TaHHOTO OMUCAHUS M300PETCHUS, B TOM YHCIC B (OPMYyJe U300pETCHIUS, BBIpaKe-
HHUC BBHINOJIHCHHUE ONEpanuu "Han' CUTHAIOM WM JaHHBIMU (Hampumep, QUibTpalmei, MacmTaOupoBaHHEM,
npeoOpa3oBaHUEM WM MPUMECHEHUEM KO3 QHIMCHTa epeiay K CUTHAY WIH JaHHBIM) HCIOIB3YETCs B IIIH-
POKOM CMBEICIIE JUTsi 00O3HAYCHUS BBITIOTHEHUS OTEPAIMU HEITOCPEICTBCHHO HAJ CHTHAIOM WM TAHHBIMH, FITH
HaJl 00pabOTaHHBEIM BApUAHTOM CHUTHAJIA WIH JAHHBIX (HAPUMEp, HaJl BADUAHTOM CHTHAJa, KOTOPEIH MOABEpres
MpeIBapUTELHON (PHIbTpAIK WK TIPEABAPUTENBHONH 00pabOTKe Tiepe; ] BHITOJIHEHUEM OTIepaIliy HaJl HAM).

Ha BceM mpoTspkeHHH 3TOTO ONMCaHHUA U300pETEHs, B TOM 4YHcie B (hopMyie H300peTeHNs, BEIpakKeHUE
"010k 00pabOTKHM 3BYKOBOTO CHMTHAJNA" MK "3BYKOBOM TIpoIieccop" MCIONB3yeTCs B IMIUPOKOM CMBICIE st 000-
3HAYCHHSI CHUCTEMBI, YCTPOWCTBA WM YCTAHOBKH, BBITIOJHEHHBIX C BO3MOXKHOCTBIO 00pabaTHIBaTh 3BYKOBBIX
naHHBIX. [IpuMepbl 610k0B 00pabOTKH 3BYKOBOTO CHTHAJIA BKITIOYAIOT B ce€0s, HO HE B Ka4eCTBE OTPaHUYCHUS,
KOJIMPOBIIHKH, MTEPEKOIUPOBIINKH, TECKOICPHI, KOJCKH, CUCTEMBI MPEIBAPUTEIEHON 00pAOOTKU, CHCTEMEBI IMO-
CTOOPAOOTKYU M CHCTEMBI 00paOOTKH OUTOBOTO MOTOKA (MHOT/IA YIIOMHUHAEMBIE KaK CpelcTBa 00paboTKu OHUTO-
BOTO MOTOKA). [IpakTudecku Best OBITOBAs DJICKTPOHKKA, TaKas KaK MOOWIIbHBIC TeNIe()OHBI, TEIICBU30PBI, JOPOK-
HBIC KOMITBIOTEPHI, TUIAHIICTHBIC KOMITBIOTEPBI, COIEPIKUT B ceOe OJIOK 00pabOTKH 3BYKOBOTO CUTHAJA WM 3BY-
KOBOM mpo1ieccop.

Ha BceM MpOTSDKEHUM 3TOTO ONMHCAHWS HU300pPETEHUs, B TOM YHUCIE, B GOpMylie H300pETCHHS, TCPMUH
"mpucoenuHseTC" WK "MpUCOeTUHEH" UCTIONB3YETCs B IMMPOKOM CMBICIE, YTOOBI 03HAYATh MPSIMOE HIIN OTIO-
cpenoBaHHOE coequHeHue. TakuM 00pa3oM, ecii MepBoe yCTPOHCTBO MPHUCOCTMHICTCS K BTOPOMY YCTPOHCTRY,
COEIMHEHNE MOXET MPOUCXOANTE Yepe3 MPsIMOe COSTMHEHNE WM Yepe3 OIMOCPETOBAHHOE COSANHEHHE C TIOMO-
MIBI0 IPYTUX YCTPOWCTB M COCIOWHEHHH. bojee TOro, KOMIOHEHTHI, KOTOpble OOBEIUHEHBI B N C IPYTHMHU
KOMIIOHEHTaMH, TaK)Ke COeAMHEHBI IPYT C APYTOM.

IoapoOHoe onrcaHue BAPMAHTOB OCYIIeCTBIEHUS H300peTeHHs

Crangapr AAC MPEG-4 npearonaraer, 4Tto KoaupoBaHHbIH 6uTOBBIH MoTok AAC MPEG-4 BKitouaer B
ce0s1 MeTaaHHbIe, YKa3bIBAIOIINE KayKAbI THI 00paboTkn pekoHcTpykunu Beicokux dactot ("HFR"), kotopas
JIOJDKHA BBITIONHSITHCS (€CM KaKas-HUOYIb JOJKHA BBIMONHATHCS) ACKOACPOM ISl IEKOAUPOBAHHS 3BYKOBOTO
KOHTEHTa OUTOBOTO MOTOKA, W/WJIM KOTOPBIC YIPABISIOT Takol oO0paboTkoir HFR w/mim ykas3pIBaloT MO MCHb-
el Mepe OJHY XapaKTepUCTHKY WIIH ITapaMeTp 0 MeHbIeH Mepe oaHoro cpeactsa HFR, momnexkarmero mpu-
MEHCHHIO I JCKOIMPOBAHUS 3BYKOBOTO KOHTEHTa OMTOBOTO NMOTOKA. B MaTepmanax HACTOSINEH 3asBKH, MBI
WCTIONB3yeM BhIpakeHue "MeTtamanuasie SBR" mist 0003HaueHNsS MeTaJaHHBIX dTOTO THITA, KOTOPHIH ONMHMCaH WU
ynomunaercss B ctangapte AAC MPEG-4 nns ucrionb3oBanus ¢ perummkanuei noioc cnektpa ("SBR"). Kak
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MPUHUMAETCS BO BHUMAHHUC CIICIIUATUCTOM B JaHHOU 00nacTu TexHuku, SBR sBisercs paznoBugHocThio HFR.

SBR npeamnouTHTeNsHO UCHOIB3YETCsl B KAYECTBE CUCTEMBI C ABOMHON YaCTOTOW AUCKPETH3ALUH, IIPHUYEM,
JeKaIUiA B OCHOBE KOJIEK paboTaeT Ha IOJIOBMHE MCXOJIHOW YacTOTHl THCKpPETU3allid, B TO Bpems kak SBR
(GYHKIIMOHMPYET Ha UCXOMHON dacToTe Auckpernzanuu. Koauposmuk SBR paboraer mapamienbHo ¢ JekKamuMm
B OCHOBE OCHOBHBIM KOJIEKOM, XOTsI M Ha 00JIee BRICOKOW YacToTe auckperusanuu. XoTs SBR rmaBHsM 0O6pazom
SBIISIETCA TOCTOOPAabOTKON B JIEeKOnepe, Ba)KHBIC IMapaMeTphl W3BIEKAIOTCS B KOIMUPOBIIHKE, IUISI TOTO YTOOBI
obecrieunBaTh HanOOJIEEe TOYHYIO PEKOHCTPYKIIMIO BRICOKHX YacTOT B jekojaepe. KomupoBImuk oleHHBaeT OTH-
Garorryro criekTpa nuamasona SBR, 9To kacaeTcs 4aCTOTHO-BPEMEHHOTO IHANa30Ha/pa3pemieHust 0 BpeMeH! 1
4acToTe, MOJXOMIIINX JUIS XapaKTePUCTHK TEKYIINX CErMEHTOB BXOAHOTO curHana. Orubaromias criekTpa ore-
HHUBAETCS IOCPEACTBOM Pa3I0KEHUS CUTHANIA ¢ MOMOIIBI0 KoMIuekcHbIX K3®d u nmocneayromero pacuera 3Hep-
run. Pa3penienns o BpeMeHH M 4acTOTe OrMOaloINX CHEKTPa MOTYT BHIONPATHCS C BBICOKOH CTENEHBIO CBOOO-
IbI, JUIsL TOTO 4TOOBI 00ecneyrBaTh HAWJIydllee paspellcHHe MO BPEMEHH W YacTOTe Ui JaHHOTO CEerMEeHTa
BXOAHOTO curHana. OmeHka orudaroniel JomKHA YIYUTHIBATh, YTO MEPEXOIHBIA MPOIECC B OPUTHHATE, TIABHBIM
00pa3zoM pacIojI0KeHHBIH B 00J1aCTH BBICOKMX YacTOT (HalpHMep, BBICOKHI BBIOPOC), OyAeT NIPUCYTCTBOBAThH B
HE3HAYUTENILHOW CTereHn B copMupoBaHHOW SBR monoce BBICOKMX YACTOT mepea KOPPEKIUueH orudaroIe,
MOCKOJIBKY TI0JI0Ca BBICOKHX YacTOT B JIEKOJepe OCHOBAaHA Ha IOJIOCE HU3KHUX YacTOT, TJe MEePEXOTHBIN IpoIecc
BBIpPA)XEH B TOPA3I0 MEHBIICH CTETIEHH M0 CPaBHEHHIO C ITOJIOCOI BBICOKMX YacCTOT. DTOT acleKT HaKJIaJbIBacT
WHBIC TPeOOBaHMS Ha pa3pelIeHue M0 BPEMEHH U YaCTOTE JaHHBIX OTHOAIOIIeH CIIEKTpa 0 CPaBHEHHIO C TPaIH-
IIMOHHOH OIEHKOW OruOaromel CreKTpa, Kak UCIoIb3yeMast B IPYTUX aTOPUTMaX 3BYKOBOTO KOJTUPOBAHHS.

Kpome ormbaromed criekTpa, M3BIEKAIOTCS HECKOJBKO JOMOIHUTEIBHBIX MapaMeTpOB, MPEACTaBIISMIOMINX
co00il creKTpaJbHbIE XapaKTEPHCTHKH BXOJHOTO CHUTHalla JUIsl pa3HbIX YacTOTHO-BpeMEHHBIX obOusacteil. Ilo-
CKOJIbKY KOJMPOBILMK €CTECTBEHHO UMEET JOCTYI K HCXOJHOMY CUTHAITY, a TaKkKe K HH(POPMaIMU O TOM, KaKUM
obpazom Gsiox SBR B nekonepe OyzneT co3maBaTh MOJIOCY BEICOKHX YacTOT, PH YCIIOBHHU OIPEEJICHHOTO Habo-
pa mapaMeTpoB YIpPaBICHHS, MOXKHO, YTOOBI CHCTEMa CIPABISUIACH C CUTYAIHSIMH, TIC IMOJIOCA HU3KUX YacTOT
COCTABJISICT MOIIIHBII TAPMOHUYECKHIN P, a MOJI0CA BBICOKUX YaCTOT, KOTOPas JOJDKHA OBITH BOCCO3/IaHa, TIaB-
HBIM 00pa30oM COCTABIISIET CITydaiiHBIE COCTABIIAIONINE CHTHANA, a TAK)KEe CUTYaIlWH, I/Ie MOIIHBIC TOHAJIHHBIE
COCTaBIIIONIIE MPUCYTCTBYIOT B MCXOIHOM TIOJIOCE BBICOKHX YAacTOT 0€3 aHaJoroB B TOJIOCE HU3KUX YacTOT, HA
KOTOpO¥ OCHOBaHa 00JIaCTh MOJIOCHI BBICOKUX YacTOT. bosee Toro, kogupoBumk SBR pabotaer B TeCHOM 3aBHU-
CHUMOCTH OT JIS)KAIIeTO B OCHOBE OCHOBHOTO KOJIEKa, YTOOBI OIIEHMBATh, KaKOM YaCTOTHBIN AMAINa3oH OJDKEH
ObITh OxBaueH SBR B manubiii MoMeHT BpeMeHu. Jlanaple SBR pannonansHO KOAMPYIOTCS TIepen mepenadei
MOCPENICTBOM HCIOJIB30BAaHUS IHTPONMHITHOTO KOIMPOBAHMSA, a TAKXKE 3aBUCHMOCTEH KAaHAJIOB YIIPABIITIOLIIX
JIAHHBIX, B CIIy4ae CTEPeOPOHNIECKUX CUT'HAIIOB.

ANTOPUTMEI W3BJICYCHUS MApaMETPOB YIPABICHHUS TUIHYHO HEOOXOMUMO TINATEIHFHO HACTPAMBATH TOJ
JeXalKui B OCHOBE KOJEK Ha 3aJJaHHOH CKOPOCTH Iepefauyd OWTOB M 3aJaHHON YacTOTe JUCKPETH3AIMH. DTO
MPOUCXOIUT BCJICACTBHE TOI'O 0OCTOSTENBCTBA, YTO OOJIee HU3Kasi CKOPOCTh Iepeadd OMTOB OOBIYHO IOJIaract-
csl Ha OoupInmii rana3zoH SBR 1o cpaBHEHHIO ¢ BBICOKOI CKOPOCTBIO MEpeaayn OMTOB, U pa3HbIE YacTOTHI AHC-
KpETH3alni COOTBETCTBYIOT Pa3HBIM pa3pelIeHusIM 10 BpeMeHH kanapos SBR.

Jlexogep SBR TummuHO BKITIOYAET B ce0s1 HECKOJIBKO pa3HbIX yacTe. OH COMEPKUT MOAYIh JEKOIUPOBaA-
HUsI OUTOBOTO MTOTOKA, MOIYJh BOCCTaHOBIEHHS BBICOKHX dacToT (HFR), Moxyiie JONMOTHHUTENEHBIX BBICOKOYAC-
TOTHBIX COCTAaBJIIONIMX U MOJIYJIb KOppeKTopa orubdaromei. CucreMa OCHOBaHA Ha rpeOeHKe (GUIBTPOB U3 KOM-
rurekcHo3HaYHBIX K3®. B Momyne n3BnedeHuss OMTOBOrO TOTOKA, YIPABIIOIINE JaHHBIC CUUTHIBAIOTCS W3 OH-
TOBOTO ITOTOKA U JEKOTUPYIOTCS. BpeMs/gacToTHas ceTKa MOIydaeTcs A TEKYIIETo Kaapa repe] CYUTHIBaHHU-
€M JIaHHBIX Oorubaromiedl U3 OUTOBOrO MOTOKA. JleXkamuii B OCHOBE OCHOBHOW JIEKOAEP NEKOIUPYET 3BYKOBOM
CHTHAJ TEKYIIEro Kazapa (XoTs u ¢ OoJjiee HU3KOW 4aCTOTOM JUCKPETU3aLNH), I CO3/IaHHs OTCUETOB 3BYKOBOTO
CUTHAJIa BO BPEMCHHOM 00sacTh. Pe3ymbTHPYOMNiA Kap 3BYKOBBIX JAHHBIX HCIIONB3YETCS VIS PEKOHCTPYKIIUU
BBICOKHX 4acToT MoxyneM HFR. JlekonnpoBaHHBIH CHTHAI B T10JI0OCE HU3KUX YacTOT 3aTEM IOJIBEpraeTcs pas-
JIO)KEHHIO CUTHAJla ¢ WCIIONIb30BaHHEM IpebeHkn (uibTpoB n3 K3®. PekoHCTpyKImMs BHICOKMX YacTOT M KOp-
peKnys orudaroIieit BIIOCIeICTBUH BEIITOIHSIOTCS HaJl OTCYETaMH MOJINana3oHoB rpebeHkn puabTpoB u3 K3D.
Bricokne 9acTOThl peKOHCTPYHUPYIOTCS M3 MOJIOCHI HU3KMX YacTOT THOKMM 00Opa3oM Ha OCHOBAaHHMH 3aJaHHBIX
mapaMeTpoB yIpaBlieHHUA. bojee Toro, peKOHCTpyHpOBaHHAS MOJ0CA BEICOKMX YaCTOT aJaliTUBHO (IIBTPYETCS
Ha OCHOBE KaHAJOB ITOJAMANla30Ha COTJIACHO YIPABJIIIONIUM JaHHBIM, 9TOOB 00ECTICUYUTh HAJUICKAIINE CIICK-
TpaJbHbIC XapaKTePUCTHKH JaHHOW YaCTOTHO/BPEMEHHOM 00IacTH.

Bepxaum ypoBHeM OutoBoro motoka AAC MPEG-4 sBiseTcsl MOCienoBaTeIbHOCTh OJOKOB NaHHBIX
(amemenToB "raw_data_block"), kaXkapIii U3 KOTOPHIX SBISAETCS CETMEHTOM JaHHBIX (B MaTepHanax HACTOSMICH
3asBKH yIIOMUHaeMbIM Kak "block"), KOTOpBIN cOepKUT B cebe 3BYKOBBIE JaHHbBIE (THITMYHO ISl IEpHOa Bpe-
Mmenu B 1024 wmm 960 oTcyeToB) U cBsi3aHHYIO MH(OpMaNUIoO W/WIK Ipyrue JaHHble. B Marepuanax HacTosmeH
3asBKH, MBI HCIOJIB3yeM TepMHuH "Onok" 1t o0o3HaueHus: cermMenra ourosoro nmoroka AAC MPEG-4, conep-
JKAIero 3BYKOBEBIC NAaHHBIC (A COOTBETCTBYIOIIMX METAJaHHBIX H, II0 BBIOOPY, TAKXKE APYTUX CBA3aHHBIX JaH-
HBIX), KOTOpPBIE OIPEICISAIOT WINM SIBISIIOTCS YKa3blBAIOIIMMU OJWH (HO He Oojiee 4YeM OJMH) DIIEMEHT
"raw_data block".

Kaxnpiii 610k 6utoBoro motoka AAC MPEG-4 MoxkeT BKITIOYaTh B ce0s1 HEKOTOPOE KOJTMIECTBO CHHTAK-
CHYECKHX AJIEMEHTOB (KaXKABIN M3 KOTOPHIX TaKXKe MaTepHaTN30BaH B OMTOBOM TOTOKE B BHJAE CETMEHTA IaH-
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HBIX). CeMb THIIOB TaKUX CHHTAKCHYECKHX 3JIEMEHTOB ompezencHo B ctangapte AAC MPEG-4. Kaxnprit cun-
TaKCHYECKHUH 3JIEMEHT WAECHTH(UINPYETCS pa3HBIM 3HadeHueM ateMenTa "id syn ele" manubix. [Ipumeps! cun-
TAKCHYECKUX DJJIEMEHTOB BKIOYaloT B cebs "single channel element()", "channel pair element()" wu
"fill_element()". D1eMeHT OANHOYHOTO KaHAaJIA SIBISETCS KOHTEHHEPOM, BKIIFOUAIOIINM B ceOsl 3BYKOBEIEC TaHHEIC
OJIMHOYHOTO 3BYKOBOTO KaHaya (MOHO(OHHYECKOTO 3BYKOBOTO CHTHAIA). DJIEMEHT Maphl KaHAIOB BKIIIOYAET B
ce0s1 3ByKOBBIC JaHHBIE JIBYX 3BYKOBBIX KaHAJIOB (TO €CTh, CTePeO()OHUIECKIA 3ByKOBOW CUTHAI).

DNEeMEeHT 3aIoJIHEHUs SBIIAETCS KOHTeHHEpOM WH(OpMaIWy, BKIIOYAIONIeH B ce0s naeHTudukatop (Ha-
npuMep, 3HaYeHNEe OTMEUYEeHHOTO BHIIIe 1eMeHTa "id_syn ele"), compoBoknaeMblii TaHHBIMH, KOTOPBIE YIIOMH-
HAlOTCSl Kak "/MaHHBIE 3aroiHeHHA". DIIEMEHTHI 3alOJIHEHUS! MCTOPHYECKH HCIOJB30BAJIMCh JUISI KOPPEKLUH
MTHOBEHHOHM CKOPOCTH Hepenadd OMTOB OMTOBBIX MOTOKOB, KOTOPBIE JOJDKHBI NEpelaBaThCsl 10 KaHATy C TO-
CTOSIHHOW CKOpOCThIO mepenaun. JloOaBiieHHEM HaJUIeKallero KOJUYEeCTBA JaHHBIX 3aIlOJIHEHUS B KaXKIBIH
0JIOK, MOJKET JOCTUTaThCsl IIOCTOSIHHASI CKOPOCTH IEPEAadyy JaHHbIX.

B cooTBeTcTBHM C BapnaHTaMM OCYIIECTBIICHUS Y N300pETEHUS, JaHHbBIC 3allOJIHEHNSI MOTYT BKIJIIOYATH B
ce0s1 oHy MM OoJiee MOJIE3HBIX HArpYy30K paclIMpeHHs, KOTOPhIE PACIIUPSIOT THI JAHHBIX (HAaIpuMmep, MeTa-
JIaHHBIC), TOMYCKAIOIINX TIepeady B ONTOBOM MOTOKe. Jlekoaep, KOTOPhIH MpUHUMAaET OUTOBBIC TOTOKH OYIyT C
JAHHBIMH 3aTI0JTHEHUS, COAEPKAIlNMHU B ce0e HOBBIM THIT TAHHBIX, IT0 BEIOOPY MOXKET MCIIONB30BaThCS YCTPOii-
CTBOM, NMPUHUMAOIIUM OUTOBBIM MOTOK (HAIIPUMEp, NEKOAECPOM) IS paciiupeHus (HyHKIMOHAIBHBIX BO3MOXK-
HOCTel ycTpoiicTBa. TakuM 006pa3oM, Kak MOKET OBITh IPHHATO BO BHUMAHHE CITEIIHAIMCTOM B JaHHOH 00JIacTH
TEXHUKH, IIEMEHTHI 3allOJTHEHHUS SBJIAIOTCS CHEIMAIbHBIM THIIOM CTPYKTYPBI JAHHBIX U OTJIMYAIOTCS OT CTPYK-
Typ AaHHBIX, THITMYHO UCTIONB3YEMBIX JUIS ITepeaad 3BYKOBBIX JaHHBIX (HAIIpUMeED, MOJIEe3HBIX HArpy30K 3BYKO-
BOT'O CHT'HAJIA, COJCPIKAIUX B ce0sl KaHAIbHBIC JAHHBIC).

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS M300pPETCHUS, UACHTU(DHUKATOP, UCIOIB3YEMbIH I HACHTU(U-
Kalli{ dJIEMEHTa 3allOJIHEHMSI, MOXKET COCTOSATh M3 TPEXOMTHOrO 0E33HaKOBOTO ILIEJNOr0 YHCIIa, IepeJaBacMoro
crapmmM Ourom Brepen ("uimsbf"), umeromero 3nauenne Ox0. B om1HOM 0JI0KE MOTYT MOSIBISTHECS! HECKOJIBKO
9K3EMIUILIPOB OJIHOTO U TOTO K€ THIa CHHTAKCHYECKOT'o 3JIEMEHTa (HalpuMep, HECKOJIBKO JIEMEHTOB 3aIojHe-
HUSA).

Eme ogHnM cTaHmapToM IS KOAUPOBAHMS 3BYKOBBIX OMTOBBIX ITOTOKOB SIBJIIETCS CTAHAAPT YHH(DHUIIHUPO-
BaHHOTO KoJaupoBaHus peur U 3ByKoBbIX curHanoB (USAC) MPEG (ISO/IEC 23003-3:2012). Crangapt USAC
MPEG omnucsIBaeT KOJUPOBAHHE U IEKOIUPOBAHHUE 3BYKOBOTO KOHTEHTA C MCIIOJIB30BAHNEM O00PaOOTKH PETrIH-
KaIlM{ TIOJIOC cTiekTpa (B ToM uuciie, oopadbotkn SBR, xak ommcannas B cranmapre AAC MPEG-4, u, x Tomy
ke, BKITIOYATIONIYIO B ce0sl IpyTrHe YCOBEPIICHCTBOBAHHEIE (POPMBI 00paOOTKH PETUIMKAIIIH TI0JI0C CIIEKTpa). JTa
00paboTKa MPUMEHSIET CPEJCTBA PEILTHKAIIMY TOJIOC CIEKTpa (MHOTIa B MaTepHaiaX HACTOSIICH 3asBKU YIIOMH-
HaeMble Kak '"cpelcTBa ycoBepuieHcTBoBaHHOM SBR" unu "cpenctBa eSBR") pacmmpeHHOro U ycoBepIIeHCTBO-
BaHHOTO BapuaHTa Habopa cpenctB SBR, onncannbix B crannapre AAC MPEG-4. Takum obpasom, eSBR (kax
omnpeznenenHas B crannapre USAC) siBisieTcs: ycoBepIeHCTBOBaHHEM B oTHouieHun SBR (kak onpenenenHas B
crannapre AAC MPEG-4).

B marepunanax HacTosIeit 3asiBKH, MBI HCTIOJIb3yeM BBIpaxkeHHe "00paboTka ycoBepieHcTBoBaHHOW SBR"
(mmm "obpabotka eSBR") mns o6o3HadeHUs 00pabOTKM PETUIMKAIIMK TI0JIOC CIEKTpa C HCIOJIb30BAHUEM I10
MeHbIIeH Mepe omHOTO cpencTBa eSBR (Hampumep, Mo MeHbIIeH Mepe omHoro cpeactsa eSBR, kotopoe ommca-
HO miu yrnomsiHyTo B crangapre USAC MPEG), xoTopoe He ommcaHo W He ymoMmsiHyTo B ctanmapre AAC
MPEG-4. [Ipumepamu Takux cpenactB eSBR SBIsSIFOTCS rapMOHHYECKast TPAHCIIO3UINS U JOTIOJIHATENbHAS TTPE]-
BapuTelbHast 00paboTka BKIeHkH ¢ moMolibio K3® nnm "nipenBaputensHOE BRIpaBHUBaHHE .

I"apMoHnYecKuii TpaHCIO3ep LEI0UNCICHHOTO Topsiaka T 0ToOpakaeT CHHYCOHUAY € YaCTOTOH CO B CHHYCOHIY C
gacToToi T, TeM BpeMeHEeM COXpaHss IITUTEILHOCTh curHana. Tpu nopsiaka, T=2, 3, 4, THIMYHO WCTIONB3YIOT-
Cs1 TIOCIIE0BATENLHO JUIS CO3JJaHMS] KaXKIOHW YacTH JKEeNaTeIbHOTO BBIXOJHOTO YaCTOTHOTO IMAra3oHa ¢ UCIIONb-
30BaHNEM HaMMEHBIIIEr0 BO3MOKHOTO TTOpsiAKa TpaHcno3uimu. Ecii TpeOyeTcst BRIXOAHOM CHI'HAI BBIIIE THa-
Na30Ha TPAHCIO3UIMH YETBEPTOrO MOPSIKA, OH MOKET (POPMHUPOBATHCS TIOCPEICTBOM CABHIOB 110 yacToTe. Ko-
I71a BO3MOXHO, TIOYTH KPUTHYECKH AUCKPETH3UPOBaHHBIE BpEMEHHbIE 00JIaCTH OCHOBHOM IOJIOCHI CO3JJAf0TCS
Ut 00pabOTKH, YTOOBI MUHUMHU3UPOBATH BEIYUCIUTEIBHYIO CII0KHOCTb.

ButoBslit motok, copmupoBaHHblii B cooTBeTcTBUM co craHmaproM USAC MPEG (B marepuanax Ha-
CTOSIIIEH 3assBKM MHOTIa YIIOMHHAEMBIH Kak "0uToBbiil moTok USAC"), BKiIIo9aeT B ce0s1 KOAMPOBAHHBINA 3BYKO-
BOM KOHTEHT W THIIMYHO BKIIOYaeT B ceOs METaJaHHBIC, YKa3bIBAIONINE KaXKIBIH THIT 00paOOTKH PEINIHKAINN
TIOJIOC CIIEKTPa, KOTOpas TOJKHA MPUMEHATHCS AEKOAEPOM UIA IEKOINPOBAHHS 3BYKOBOTO KOHTEHTa OMTOBOTO
notoka USAC, w/mim MeTagaHHbIe, KOTOPhIE YIPaBJSAIOT TaKOi 00paOOTKON PEIUIMKAIMH ITOJIOC CIIEKTpa A
YKa3bIBaIOT TI0 MEHBIIIEH Mepe OJHY XapaKTePHUCTUKY I TIapaMeTp Mo MEHBIIeH Mepe oaHoro cpenctsa SBR
n/unu cpencrsa eSBR, koTopoe M0DKHO MPUMEHSITHCS VISl IEKOAUPOBAHUS 3BYKOBOTO KOHTEHTa OUTOBOTO MO-
toka USAC.

B martepuanax HacTosILel 3asBKH HCIOJBb3YeM BbIpa)kK€HHE "MeTaJlaHHbIE ycOoBeplleHCTBoBaHHOW SBR"
(mmu "metanmanabie eSBR") s 0003HAUYCHUS METAaJaHHBIX, YKA3BIBAIOIIUX KaXKIBIH THIT 00pabOTKH peruInKa-
IIM TI0JIOC CHEKTPa, KOTOpasi JOJDKHA MPUMEHATHCS IEKOAEPOM JUIS IEKOJMPOBAHUS 3ByKOBOTO KOHTEHTA KOJIU-
POBaHHOTO 3BYKOBOT'O OMTOBOTO TOTOKa (Hampumep, ouroBoro noroka USAC), n/uimm KOTOpbIe YIPaBIsIOT Ta-
KO#1 00pabOTKOH pEeIuIMKaIy MOJIOC CHEKTPa W/HMIN yKa3bIBaeT MO MEHBIICH Mepe OIHY XapaKTepUCTHKY HIIN
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mapameTp Mo MEHbIIed Mepe omgHoro cpeactBa SBR w/wmm cpenctBa eSBR, mojuiexaniero mpuMEeHESHHUIO IS
JICKOJTUPOBAHUS TaKOTO 3BYKOBOTO KOHTCHTA, HO KOTOPHIC HE OMUCAHBI U HE YMOMSIHYTH B cTaHmapte AAC
MPEG-4. Tlpumepom MetamanHbiXx €SBR sBisroTcst MeTagannabple (yKa3bIBAIONIUE WU TPEAHA3HAUYCHHBIC IS
yrIpaBlieHUs] 00pa00TKON PETUIMKAIIMH TI0JI0C CIIEKTPa), KOTOPBIE OMUCAHBI MITH YIIOMSHYTH B cTanmapte USAC
MPEG, no =e B crangapre AAC MPEG-4. Takum o6pa3om, Metagannabie eSBR B MaTepuanax HacTosmei 3asB-
Ki 0003HAYAIOT METalaHHbIe, KOTOPhIE He SABISIIOTCS MeTagaHHbIMH SBR, a mertamanneie SBR B maTepumamax
HACTOSIIEH 3as5BKH 0003HAYAIOT METAAaHHBIE, KOTOPBIE HE SBISAIOTCS MeTagaHHbEIME eSBR.

Burossiii motoxk USAC MoskeT BKiIroYaTh B ce0st kak MeTaganusle SBR, Tak 1 metamannsie eSBR. Tounee,
6utoBsii motok USAC MoxeT BKiIIO4aTh B ceds1 MeTananHble eSBR, koTopele yrpaBisioT BeIIIOJIHEHHEM 00pa-
6otku eSBR nexonepom, u Metaganubie SBR, koTopsle ynpapisior BeiogHeHHeM o0pabotku SBR nexonepom.
B cooTBeTCTBHM C TUIMYHBIMH BapHaHTAMH OCYIIECTBICHHUS HACTOSIIETO W300peTeHms, MeTamaHHble eSBR
(mampumep, crieruduunbie eSBR koH(UrypannoHHbIe TaHHBIE) (B COOTBETCTBUH C HACTOSIIUM H300pETCHUEM)
BKITIIOYCHHBIC B OUTOBBINA MOTOK AAC MPEG-4 (manmpumep, B KoHTeliHepe sbr_extension() B KOHIIE MOJC3HON
Harpy3ku SBR).

Brimonaenue 06padotkn eSBR Bo Bpems ekoaupoBaHUs KOJUPOBAHHOTO OMTOBOTO TOTOKA C UCIOJIB30-
BaHHeM cpenctBa eSBR (comepxkariero mo MeHsInei Mmepe ogHo cpenctBo eSBR), ycTaHOBIEHHOTO IEKOIEPOM,
BOCCTaHABIIMBACT IIOJIOCY BBICOKMX YAaCTOT 3BYKOBOI'O CHTHAaJa Ha OCHOBAHWHU PEIUIMKAIIMU MOCJIEJOBATEIBHO-
CTel TapMOHUK, KOTOpPbIE OBLIIM YCEUEHBI BO BpeMs koampoBaHus. Takas o6padorka eSBR TummuHO KOppeKTH-
pyeT oTubaronIyro crekTpa chOpMHUPOBAHHOM TOJIOCH BHICOKUX YaCTOT U MIPUMEHSET 00paTHYIO (QHIIbTPAIHIO, U
J00aBIISIET IIYMOBBIE M CHHYCOMAAIbHBIE COCTABISIONINE, U TOTO YTOOBI BOCCO3/IaTh CIIEKTPAIFHBIE XapaKTe-
PHUCTHKH UCXOJIHOT'O 3BYKOBOTO CHTHAJIA.

B cooTBeTCTBHU C TUITMYHBIMU BapUaHTAMHU OCYILICCTBICHUS H300peTeHUs, MeTaJaHHbie eSBR BKITIOUCHBI
(HampuMep, HEOOBIIOE KOJIMYECTBO YIPABISIOIIUX OUTOB, KOTOPHIC SIBISIOTCS MeTamaHHbIME eSBR, Bkiroue-
HO) B OJIMH WK 0OJiee CETMCHTOB METAJJaHHBIX KOAMPOBAHHOI'O 3BYKOBOTO OUTOBOTO MOTOKA (HAIpUMEp, OUTO-
Boro noroka AAC MPEG-4), koTopblif Takxke BKIIOYaeT B ce0sl KOJMPOBAaHHBIC 3BYKOBBIE NaHHBIE B APYTHX
CerMeHTax (CerMeHTax 3BYKOBBIX HaHHBIX). THIHMYHO, IO MEHBIIEH Mepe OAWH TaKOW CErMEHT METaJaHHbIX Ka-
JKIOT0 0JIoKa OMTOBOTO MOTOKA MPEACTABISAET COOOH (MM BKITIOYAET B CeOsI) DIIEMEHT 3aIOJTHEHUS (BKITFOYAL0-
mUid B ce0st MIeHTU(HUKATOP, YKA3BIBAIONIUN HAYAJIO dJIeMEHTA 3al0JHEHMS ), 1 MeTanaHHble eSBR BKIItoueHb! B
3JIEMEHT 3aroJHEeHHs TIocie uaeHTugukaropa. dur. 1 - cTpyKTypHas cxeMa IpUMEpHOH ey 00paboTKH 3BYKO-
BOTO CHTHaJIa (CHCTEMBI 0OpaOOTKH 3BYKOBBIX JAHHBIX), B KOTOPOW OTWUH WM OOJee M3 DJIEMEHTOB CHCTEMBI
MOJKET OBITH BBHITIONIHEH B COOTBETCTBHMH C BapHaHTOM OCYIISCTBICHHS HACTOSIIEro m3o0pereHms. Cucrema
BKITIOYAET B CeOs CIIEIYIONINE 3JIEMEHTHI, COCIUHCHHEIC IPYT C JPYTrOM, KaK IMMOKa3aHO: KOJUPOBIIHUK |, OCHC-
TeMy 2 TOCTaBKH, IeKoaep 3 U 010K 4 mocToOpaboTKH. B pasHOBHIHOCTAX MMOKa3aHHOM CHCTEMBI, HE BKIIFOUCHBI
B COCTaB OJIMH WM OoJiee 3JEMEHTOB, WU BKIIIOYCHBI B COCTAaB JOMOIHUTEIBHEIC OJIOKH 00pabOTKH 3BYKOBBIX
JTAaHHBIX.

B HEKOTOpBIX peanu3anusx, KOAUPOBIIUK | (KOTOPHINA MO BEIOOPY BKIFOYAET B ceOs OJIOK MpeaBapUTEITh-
HOW 00pabOTKH) BBIMOIHEH ¢ BO3MOXKHOCTBIO MPUHUMATh 0TcueThl PCM (BpeMeHHOM 007acTh), coaepKalue
3BYKOBOW KOHTEHT, B KQUECTBE BXOJHOTO CHTHAJa M BBIIABATh KOJHUPOBAHHBIA 3BYKOBOW OMTOBBIN ITOTOK (MMe-
ot popMart, KOTopbiii coBmecTrM co cTannapToM AAC MPEG-4), KOTOpbIi SBIsIeTCS YKa3bIBaIOIIUM 3BYKO-
BOI KOHTEHT. J[aHHBIE OMUTOBOTO IMOTOKA, KOTOPBIC YKa3bIBAIOT 3BYKOBOW KOHTEHT, B MaTepHallaX HACTOSIICH
3asBKH MHOT/IA YIIOMHHAIOTCS KaK "3BYKOBBIC NaHHBIC" WM "KOIWPOBAaHHBIE 3BYKOBBIE MaHHbBIE". Eciu komu-
POBIIHK BBHIIIOJTHEH B COOTBETCTBHHU C THIIMYHBIM BAPHAHTOM OCYIIECTBIICHUS HACTOSINET0 H300pEeTEHHs, 3BYKO-
BOW OMTOBBII MOTOK, BBIIABAEMbIH M3 KOIMPOBIIMKA, BKIOYaeT B ceba Merananuele eSBR (1, k Tomy xe, Tu-
MUYHO JPYTUC METaIaHHEIC), @ TAKXKE 3BYKOBBIC JIAHHBIC.

OmuH win 6ojee KOAMPOBAHHBIX 3BYKOBBIX MOTOKOB, BBIJABACMBIX W3 KOJWPOBIIHMKA 1, MOTYT MpeIbsB-
JATBCS B MOJICUCTEMY 2 JOCTaBKH KOJUPOBAHHOTO 3BYKOBOTO curHaina. [logcucreMa 2 BBITIOJTHEHA C BO3MOXKHO-
CTBIO COXPAHSTH W/YJIN JOCTABIATH KaXKIbI KOAUPOBAHHBIA OUTOBBIN MTOTOK, BHIIABACMBIH U3 KOAUPOBIIHKA 1.
KoaupoBaHHBII 3ByKOBOI OUTOBEII MOTOK, BRIBEJCHHBIN M3 KOMUPOBINUKA |, MOKET COXPAHATHCS MTOICUCTEMOM
2 (mampumep, B Buae DVD wimm qucka Bluray) wim mepegaBaThest TOJCUCTEMON 2 (KOTOpas MOXET PeaTi30BbI-
BaTh KaHAJ WIH CETh Mepeaadn), MM MOXKET KaK COXPaHAThCS, TaK U IepelaBaThCs MOJCHCTEMON 2.

Jlexonep 3 BBIMIOJIHEH ¢ BO3MOXKHOCTBIO JEKOAMPOBATh KOJUPOBAHHBIA 3BYKOBOW OWTOBBIM moTok AAC
MPEG-4 (chopmupoBaHHBIH KOAMPOBIIUKOM 1), KOTOPBIH OH MPHHUMAET depe3 MmoAcucTeMy 2. B HEKOTOpBIX
BapHaHTaxX OCYIIECTBIICHU, IeKoAep 3 BBIIIOJHEH C BO3MOXXHOCTHIO U3BJIEKaTh MeTaganHsle eSBR u3 xaxmoro
0J0ka OMTOBOTO TIOTOKA M JICKOJUPOBATH OUTOBBIN IMOTOK (B TOM YHUCIIE, IOCPEICTBOM BHITIOTHEHHS 00paboTKH
eSBR ¢ ucnonb3oBaHneM M3BICYEHHBIX MeTanaHHbIX eSBR) s hopmupoBaHns neKoIMpOBAaHHEIX 3BYKOBBIX
JAHHBIX (HapUMep, TOTOKOB JICKOIUPOBAHHBIX 3BYKOBBIX 0Tc4eToB PCM). B HEKOTOPBIX BapHaHTax OCYILECT-
BJICHUS, JCKOAEP 3 BBITIOJIHEH C BO3MOXKHOCTBIO U3BJICKaTh MeTanaHHble SBR u3 OMTOBOTO MOTOKA (HO HTHOPH-
poBath MeTananHble ¢SBR, BKIIIOYCHHBIC B OMTOBBIN MOTOK) M JCKOAMPOBATH OWTOBBIN MOTOK (B TOM YHCIIE,
MIOCPE/ICTBOM BEINONHEHUS 00paboTkn SBR ¢ ncnonk3oBanneM u3BiedYeHHBIX MeTanaHHbIX SBR) mis ¢popmu-
POBaHUs JCKOJUPOBAHHBIX 3BYKOBBIX JAHHBIX (HAIPUMEP, TOTOKOB JCKOUPOBAHHBIX OTCYCTOB 3BYKOBOTO CHT-
Hama PCM.TunmaHo, nekoaep 3 BkitodaeT B ceOst Oydep, KOTOpwI XpaHUT (Hampumep, HeapemepHbIM 00pa-
30M) CErMEHTHI KOJTMPOBAHHOTO 3BYKOBOT'O OMTOBOTO IMTOTOKA, IPHHATOTO M3 TIOJCHCTEMBI 2.
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Brok 4 mocto6paboTky mo ¢ur. 1 BEITOIHEH ¢ BO3MOXXHOCTBIO IPUHUMATH MMOTOK JCKOIUPOBAHHBIX 3BY-
KOBBIX JIAaHHBIX U3 JIeKoJiepa 3 (HampuMep, OTCUETHl 3BYKOBOro curHaga PCM) u BBIMOJTHATH MOCTOOPaOOTKY
HaJx HUM. B0k 1ocToOpaboTKH TakKe MOXKET OBITH BBIITOTHEH C BO3MOXKHOCTBIO BOCIIPOM3BOIUTH ITOJBEPTHY-
TBI TTOCTOOPa0OTKE 3BYKOBOW KOHTEHT (WJIM JEKOJIMPOBAHHBIM 3BYKOBOHW CHTHAI, NMPUHATHIA M3 Aekonaepa 3)
JUTSL IPOUTPBIBAHUS OJHUM WIIH O0JIee TPOMKOTOBOPHTEIICH.

®ur. 2 - ctpykrypHas cxema komuposmuka (100), KOTOPBIN SBISETCS BapHAHTOM OCYIISCTBICHHS 00Ja-
JIAIONIETO MPU3HAKAMK M300peTeHust 0J0ka 00pabOTKU 3BYKOBOTO cHrHaIa. JIFoOble M3 KOMITOHEHTOB WJIH dJie-
MeHTOB KonupoBmuka 100 MOryT OBITH peaTu30BaHbl B BHJIE OJHOTO WM 0OJiee MPOIEeCCOB W/WIA OJHON WIH
6ousiee cxem (HampuMmep, ASIC (crnennamu3MpoOBaHHBIX HHTETPAIBbHBIX cxeM), FPGA (mporpaMMupyeMBbIX IOJIb-
30BaTeNieM BCHTHJIBHBIX MATpPHII) WA JPYTUX HMHTETPATBHBIX CXEM) B allllapaTHBIX CPEICTBAaX, MPOTPaMMHOM
00eCTieYeHUN Wi KOMOMHAIIMY allapaTHRIX CPEJCTB U mporpaMMHoro obecreuenus. Konuposmuk 100 BKITHO-
yaeT B ce0s konupoBumk 105, kackayn 107 3anoxautenst/popmarepa, kackan 106 hopMupoBaHUS METaaHHBIX U
OydepHyro mamats 109, coennHeHHBIC Kak TIOka3aHo. K ToMy ke, TunuvHo, koaupoBmuk 100 BriIrogaeT B ceOs
JpyTrHe 3JIeMeHThl 00paboTkH (He moka3ansl). Koguposiuk 100 BEIONHEH ¢ BO3MOXXHOCTBIO ITPe0OPa30BHIBATH
BXOJTHOW 3ByKOBOW OMTOBBIN IMMOTOK B KOJMPOBAaHHKIH BHIX0HOM OMTOBEIN oTok AAC MPEG-4.

I'enepaTop 106 MeTagaHHBIX MPUCOSINHEH W BBHIMIOJIHEH C BO3MOXKHOCTHIO (POPMUPOBATH (M/MIIM TIPOITyC-
KaTh HackBO3b B kKackan 107) Meragannbie (B ToM yucie, Merananuple eSBR u metanannsie SBR), xoTopsie
JIOJDKHBI OBITh BKITFOUEHBI KackagoMm 107 B KOIUPOBAHHBIN OUTOBBIN MOTOK, TIOICKAIINA BEIBOY M3 KOJIUPOB-
mmka 100.

Kommposmmk 105 mpucoeanHeH U BHIIIOIHEH ¢ BO3MOXKHOCTHIO KOJUPOBATH (HAIIPHMeEp, BBIIOJHSS CKa-
THE HaJl HIMH) BXOJHBIC 3BYKOBBIC JAHHBIC U MPEIBSBIATH PE3yIbTHPYIONUIUI KOIHUPOBAHHBIA 3BYKOBOW CHUTHAI
B kKackaj 107 i BKIFOYCHUS B KOAUPOBAHHBIN OUTOBBIA MOTOK, KOTOPHIH TOJKEH BBIIABaThCA U3 Kackana 107.

Kackan 107 BbIIOJHEH C BO3MOXKHOCTBIO MYJIBTUIUIEKCUPOBATh KOAUPOBAHHBINA 3BYKOBOM CUTHAJN U3 KO-
nuposika 105 u Metanansele (B ToM yucie, Meraganusie eSBR u metanannsie SBR) u3 reneparopa 106 mis
(hopMuUpOBaHUS KOTUPOBAHHOTO OMTOBOTO IOTOKA, KOTOPBIN JTOJKEH BBIAABATHCS M3 Kackama 107, mpenmouTu-
TEJNBHO TaK, YTOOBI KOAMPOBAHHBIA OUTOBBIA MOTOK MMeN GopMart, Kak 3aJaHHBIA OJTHUM M3 BapPHAHTOB OCYIIE-
CTBJICHUS HACTOSIIIETO H300pETCHHUS.

Bydepnas mamsare 109 BBIONIHEHA C BO3MOXKHOCTBIO XpaHUThH (Hampumep, HedapeMepHBIM 00pa3oM) IO
MEHBIIEH Mepe OIUH OJIOK KOJUPOBAHHOTO 3BYKOBOT'O OMTOBOTO TOTOKA, BRIBEACHHOTO M3 Kackaxa 107, u mo-
CJIeIOBATEILHOCTh OJIOKOB KOIMPOBAHHOTO 3BYKOBOTO OHMTOBOTO IOTOKA 3aTeM MpembsBIseTcS u3 OydepHOH
mamsATH 109 B kauecTBe BBIXOJHOTO CHTHANA U3 Koguposiuka 100 B cucTeMy TOCTaBKH.

@ur. 3 - cTpyKTypHas cxema CHCTEMBI, BKIfouaronei B ceds nexonep (200), KOTOPBIH SBIISIETCST BapHaH-
TOM OCYILECTBIICHHS 00J1aJafomero Npu3HakaMy H300peTeHus 6J10ka 00padOTKH 3BYKOBOTO CHUTHaja M, IO BBI-
6opy, Taxxe noctapoueccop (300), mprcoeqMHEHHBIA K HeMy. JIF0ObIe M3 KOMIIOHCHTOB HJIM DJIEMCHTOB JICKO-
nepa 200 u noctporeccopa 300 MOTYT OBITH PeaTH30BaHbI B BUIC OJHOTO WM 0OJIee MPOLECCOB H/WIIH OTHOM
wm 6osiee cxeM (Hampumep, ASIC (crienmann3npoBaHHBIX WHTErpalbHEIX cxeM), FPGA (mporpaMMupyembIx
MOJIH30BATEJIEM BCHTHIIBHBIX MATPHII) WIH APYTHX HHTETPAIBHBIX CXEM) B alllapaTHBIX CPEICTBAX, MPOTPaMM-
HOM OOeCTeueHN Y MM KOMOMHAIINY aIllapaTHBIX CPEACTB M porpaMMHoro obecniedenus. Jlexomep 200 comep-
KuT OydepHyro mamsath 201, cuHTaKcUYeckuit aHanmm3aTop 205 mosne3Hol Harpy3kyd OUTOBOTO MOTOKA, TTOICHC-
TeMy 202 neKoaupoBaHUS 3BYKOBOTO CHUTHAJIA (MHOTIa YIIOMHHAEMYIO KaK Kackas ""OCHOBHOTO" JEKOIUPOBAHUS
WM TosicrucTemMa "ocHOBHOTO" JekomupoBanus), kackam 203 obpabotkn eSBR u kackan 204 dopmupoBaHus
YIPaBISIOMUX OWTOB, COEMHEHHBIE Kak Moka3aHo. K Tomy xe, TunmdaHo, aekonep 2 00 BkirodaeT B cedst Apy-
THe 3JIEMEHTHI 00paboTKH (HE MOKa3aHbl).

Bydepnas mamsare 201 (Oydep) xpanur (Hanpumep, HeaeMepHBIM 00pa3oM) MO MEHbIIEH Mepe OIUH
670K KOIMPOBaHHOTO 3ByKoBOTO OMTOBOrO Motoka AAC MPEG-4, npunstoro nekonepom 200. I[Ipu skcrutyara-
u fnexozepa 200, mociie10BaTeNIbHOCTE OJIOKOB OMTOBOTO MOTOKA MpeabsBisieTcs u3 Oydepa 201 B cuHTakcH-
yeckuit aHanuzarop 205.

B pasHoBunHOCTH BapuaHTa ocymiecTBieHus Ha ¢ur. 3, APU, KoTopslil He sIBiISeTCS eKoAepoM (Harpu-
Mep, APU 500 mo ¢wur. 6) Brirodaer B cedst OydepHyro mamsaTh (Harpumep, 0ydhepHyro maMsTh, HASHTHIHYIO
O0ydepy 201), koTopast XxpaHUT (HampuMmep, HedPeMepHBIM 00pa30oM) TI0 MEHBIIIEH Mepe OUH OJIOK KOJIHUPOBAH-
HOTO 3BYKOBOTO OHMTOBOTO TMOTOKa (Hampumep, 3BykoBoro ourtooro nmoroka AAC MPEG-4) toro ke camoro
Thma, npuHaToro oypepom 201 mo ¢wur. 3 win ¢ur. 4 (To €cTb, KOAUPOBAHHOTO 3BYKOBOTO OUTOBOTO IMOTOKA,
KOTOPBIH BKJIIOUAET B cebs MeTagannabie eSBR).

BHOBB co ccpikoit Ha ¢ur. 3, cuHTaKcHdeckuil aHanu3aTop 205 MpHUCOeNWHEH U BBITOJHEH C BO3MOXHO-
CTBIO JICMYJIBTUIUICKCUPOBATh KX/l OJIOK OMTOBOTO IMOTOKA JIJIs M3BJIcUeHUs MeTanaHHbIX SBR (B TOM uncrre,
JAHHBIC KBAaHTOBaHHOH orumOarorieil) M MetagaHHeXx ¢SBR (M THIHYHO Takke IPYrHX METaJIaHHBIX) W3 HETO,
NpeABSBIATH 110 MeHbIIeH Mepe MeTananuble eSBR u metanannsie SBR B xackan 203 o6paborku eSBR u tu-
MUYHO TaKXKE MPEABABITH IPYTUe U3BICUCHHBIC METaJaHHbIC B moacucTeMy 202 mexoaupoBaHus (U, IO BBIOO-
py, Takxke B reHeparop 204 ynpasistomux 6uto). CHHTaKcH4eckuil aHanmuzarop 205 Takke NPUCOSAMHEH U
BBIMOJTHEH ¢ BO3MOYKHOCTBIO U3BJIICKATh 3BYKOBBIC TAHHBIC M3 KAXKIOT0 0J0Ka OMTOBOTO MOTOKA, U MPEIBSIBIIATH
M3BIICYCHHBIE 3BYKOBBIC TaHHBIC B TIojicucTeMy 2 02 mekoaupoBaHus (Kackad IeKOAUPOBAHUS).

Cuctema o ¢wur. 3 o BeIOOpY Takke BKIo4YaeT B ceds moctnporeccop 300. IToctmporeccop 300 BKITIO-
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yaeT B ce0s1 Oy¢pepHyto mamsars 301 (Oydep) u npyrue sneMeHTs 00pabOTKH (HE MOKa3aHBI), B TOM YHUCIE, TI0
MEHBIIIEH Mepe OIHMH 3JIeMEeHT 00paboTkH, mpucoenuHeHHbl kK Oydepy 301. Bydep 301 xpanur (Harmpumep,
HeaeMEPHBIM 00pa30M) IO MEHBIIIEH Mepe OJWH OJIOK (WIIH Kajp) AEKOJUPOBAHHBIX 3BYKOBBIX JaHHBIX, TIPH-
HATBIX mocTiporieccopom 300 u3 nexomepa 200. DeMeHTs 00padboTKK mocTiporieccopa 300 mprcoeMHEHBI U
BBITIOJTHEHBI ¢ BO3MOXKHOCTBHIO IPHHUMATh M aJallTUBHO 00padaThIBaTh IMOCIEAOBATEIFHOCT OJIOKOB (MM Kaj-
POB) NIEKOAMPOBAHHOTO 3BYKOBOTO CHTHAlA, BhIBeJeHHOTOo M3 Oydepa 301, ¢ MCmoib30BaHWEM METaJaHHBIX,
BBIBEJICHHBIX W3 ToncucTemMbl 202 nexoaupoBaHus (W/WIIM CHHTAKCHUYECKHMi aHanm3atopa 205), w/wimm ympas-
JISIONTUX OMTOB, BRIBEACHHBIX M3 Kackama 204 mekonepa 200.

IMoacucrema 202 nekoaupoBaHUsl 3BYKOBOTO curHajia Jiekogepa 200 BBIIOJIHEHA C BO3MOXKHOCTBIO JI€KO-
JUPOBATh 3BYKOBBIC JTAaHHEIC, H3BJICYCHHBIC CHHTAKCHYCCKIM aHanu3atopoM 205 (Takoe JEKOIUPOBAHUE MOXKET
YIOMHHATHCS KaK Omepaiysi "OCHOBHOTO" JEKOAUPOBAHHS), UIS (hOPMUPOBAHUS JCKOJAUPOBAHHBIX 3BYKOBBIX
JaHHBIX U MIPEABSBIATH JEKOANPOBAaHHBIE 3BYKOBBIE JaHHBIE B Kackax 203 obpaborku eSBR. [lexoanpoBanue
BBIMOJTHACTCS B YACTOTHOM OOJIACTH M THIIMYHO BKIFOYAET B ceOs 0OpalleHHOe KBaHTOBAaHUE, COMPOBOKIACMOE
CreKTpaibHON 00padoTkoi. TunmyHo, 3aBepmaroniuii kackas o0padotku B noacucreme 202 npuMeHseT npeoo-
pa3oBaHME W3 YACTOTHOI 00JacTH BO BPEMEHHYIO 00JaCTh K JIEKOAWPOBAHHBIM 3BYKOBHIM JaHHBIM YaCTOTHOW
o0acTy, Tak 9TOOBI BRIXOAHBIMH JaHHBIMH MTOJICUCTEMBI OBUIHM JEKOJMPOBAHHBIC 3BYKOBBIE JAHHBIE BPEMEHHON
obnmactu. Kackam 203 BBIOHEH C BO3MOXKHOCTHIO TIpUMEHATH cpenctBa SBR u cpenctBa eSBR, ykazanHbie
MeTtagaHnHbIMU SBR 1 MeTananasivMu eSBR (M3BIeueHHBIME CHHTaKCHYIECKUM aHanm3aTopoM 205), K 1eKoaupo-
BaHHBIM 3BYKOBBIM JaHHBIM (TO €CTh, BHITOIHATH 00padboTky SBR 1 eSBR Haj BIXOIHBIMHU JaHHBIMU ITOJICHC-
TeMbl 202 TeKOJUpPOBaHUs C HCIONIb30BaHHeM MeTamaHnHbiX SBR m eSBR) mist popmupoBanust MOTHOCTRIO Je-
KOJIMPOBaHHBIX 3BYKOBBIX JaHHBIX, KOTOpPbIE BBIBOISTCS (Hampumep, B noctnpoueccop 300) u3 nexoxepa 200.
Tunmano, nexoxep 200 BkmovaeT B cedst maMsATh (IocTymHYyr0 U3 moacucteMbl 202 u kackana 203), koTopas
XpaHUT nehOopMaTHPOBAHHBIC 3BYKOBBIC JAHHBIC M METaJIaHHBIC, BBIJAHHBIC M3 CHHTAKCHYECKHH aHAIU3aTOpa
205, a xackan 203 BEITONHEH ¢ BO3MOXXHOCTBIO OCYIIECTBIATH JOCTYI K 3BYKOBBIM JTaHHBIM M MCTaJaHHBIM (B
ToM uucie, MetaganHbiM SBR u metaganasiM eSBR) mo Mepe HagoO6HOCTH BO Bpems o6pabotku SBR u eSBR.
O6pabotka SBR 1 o6padotka eSBR B kackame 203 MOXKET CUMTATBHCS TTOCTOOPAOOTKON Ha BBIXOJIE M3 MOICHC-
TeMbl 202 ocHOBHOTO JekoaupoBanus. [1o BeIOOpy, mekoaep 200 Takxke BKIIOYAET B ceOs MOJCHUCTEMY 3aBep-
IIAIOMIETO MOBBIIIAIONIETO MUKIIHPOBAHKS (KOTOPAst MOXKET NMPUMEHSITH CPEACTBA MapaMeTPUIEeCKO cTepeodo-
auu ("PS"), onpenenennsie B crangapre AAC MPEG-4, ¢ ucnonp3oBaHreM MeTagaHHBIX PS, m3BIeueHHBIX
CHHTAKCHUIECKHUI aHamm3atopoM 205, W/iiu yrpaBisionux 0UToB, chOpMUpPOBaHHBIX B TIojcucteme 204), KoTo-
past IPUCOEIMHEHA W BBHIITOJIHEHA C BO3MOXKHOCTBIO BBITIOJHSTH MOBBIIMIAIOIIEE MUKITUPOBAHNE HAJ| BEIXOJHBIM
curHaiioMm kackana 203, yToObI (OPMHPOBATH MOTHOCTHIO JICKOAUPOBAHHEIN TOABEPTHYTHIA MOBBIIIAIOIIEMY
MUKIIMPOBAHUIO 3BYKOBOW CHTHAJ, KOTOPBIH BhIBOAWTCA 3 jaekoaepa 200. B xadecTBe albTepHATHBEI, MOCT-
npotieccop 300 BBIMOIHEH C BO3MOXKHOCTBIO BBIITOJIHATH MOBBIMIAIOIICE MUKIIHPOBAHUE HAJl BRIXOJHBIM CHI'HA-
noM nekojepa 200 (Hampumep, ¢ UCTIONB30BaHUEM METaJaHHBIX PS, W3BICUCHHBIX CHHTAKCHUYCCKUI aHATH3aTO-
pom 205, n/unm ynpasisiiomux OuToB, chOpMHUPOBaHHBIX B ojacucteme 204).

B otBer Ha MeTagaHHbBIE, U3BJICUCHHbIE CUHTaKCHMUeCcKuil aHamuzaTtopoM 205, reneparop 204 ympasisio-
muX OWTOB MOXET (POPMHUPOBATH YNPABIAIONINE TAaHHBIC, M YIPABIAIOMINE JaHHBIE MOTYT HCIIOJIB30BAaThCA B
npenenax nekoaepa 200 (Hampumep, B TOJCHUCTEME 3aBEPIIAIONIETO IMOBBIMAIONIETO MHUKIITHUPOBAHMS) W/ITH
MIPEIBABIATHCS B Ka4eCTBE BBIXOAHOTO CUrHajia nekoxaepa 200 (manmpumep, B moctmporneccop 300 mist HCIob-
30BaHMS TIpU MOCTOOpaboTKe). B 0TBeT Ha MeTamaHHBIC, M3BJICUEHHBIC W3 BXOJHOTO OMTOBOTO TOTOKa (M, TO
BEIOOPY, TaKke B OTBET Ha YIPABISIONINE NaHHBIC), Kackan 204 MoxeT GopMupoBaTh (M MPEIBIBISTH B TTOCT-
nporeccop 300) ynpasisromye OUTHI, YKa3bIBAIOIINE, YTO JCKOIMPOBAHHBIC 3BYKOBBIC TaHHBIC, BRIIaBACMBIC U3
kackaza 203 o6paboTku eSBR, nOIKHEI MoBepraThcsi KOHKPETHOMY THITY HOCTOOpaOoTKH. B HEeKOTOpBIX Bapu-
aHTax ocymecTBieHus, nekonep 200 BBIMONHEH ¢ BO3MOXKHOCTBIO MPEIBSIBIATH METAJAaHHEIC, W3BICUCHHBIC
CUHTaKCHYeCKHi aHamu3aTopoM 205 U3 BXOAHOTO OMTOBOTO MOTOKa, B mocTipoueccop 300, a moctmporeccop
300 BBITIONIHEH ¢ BO3MOXKHOCTBIO BBITIOJHSATH MOCTOOPAOOTKY Haa IACKOJIMPOBAHHBIMU 3BYKOBBIMH JaHHBIMU,
BBIBEJICHHBIMHU U3 iekozepa 200, ¢ UCTIOb30BaHUEM METaJaHHBIX.

@wr. 4 - ctpykTypHas cxema osoka (210) o6padboTku 3ByKoBoro curHana ("APU"), KOTOpEIi sIBJISETCS eIie
OJIHAM BapHaHTOM OCYIIECTBIICHHUS 00JIAaroNIero Mpu3HaKaMu n300peTeHust 0J0ka 0OpaboTKH 3BYKOBOTO CHUT-
Hama. APU 210 sBnsieTcsl yHacIeIOBaHHBIM JIEKOJEPOM, KOTOPHIH HE BBIMIOJIHEH ¢ BO3MOXHOCTBIO BBITIONHSATH
o6pabotky eSBR. JIto0bie n3 kKoOMIOHEHTOB WK d5ieMeHTOB APU 210 MoryT OBITH pealn30BaHbl B BHJIE OJHOTO
nnm 6oJiee MPOIIeCCOB W/WitH OHOHN win 6onee cxem (Hanmpumep, ASIC (crenuanu3upoBaHHBIX MHTETPATBHBIX
cxem), FPGA (mporpamMMupyeMBIX MOJIb30BaTEIeM BEHTHJIBHBIX MATPHUIl) WIH APYTUX UHTETPATBHBIX CXEM) B
amnImapaTHbIX CPEICTBAX, MPOTPAMMHOM OOCCIICUCHUH I KOMOWHAIIMU almapaTHBIX CPEICTB U MPOrPaMMHOTO
obecnieuennsi. APU 210 conepsxur OydepHyto namsats 201, cuHTaKCHYeCKni aHannu3aTop 215 (CHHTaKCHYeCKUH
aHaIM3aToOP) MOJIC3HON HArPy3KH OUTOBOTO MOTOKA, moacucTteMy 202 TeKOANPOBaHHS 3BYKOBOTO CHT'HANA (MHO-
ra YIIOMUHAEMYIO KakK KackaJ "OCHOBHOTO" JEKOAUPOBAHMS WU MojAcHCcTEMA "OCHOBHOTO" NEKOIUPOBAHUS), U
kackazg 213 obpabotku SBR, coeauHeHHbIe, Kak moka3aHo. K Tomy xe, Tunmano, APU 210 Bxirovaer B ceOs
JpyTrHe 1eMeHThl 00padoTkH (He mokazansl). APU 210, HanpuMep, MOXKET NMpeCTaBIsiTh CO00i KOJUPOBIIHK,
JEKOJIep WM TIEPEKOJUPOBIIUK 3BYKOBOTO CHT'HAJIA.

Onementsl 201 1 202 APU 210 uaeHTHYHBI OJMHAKOBO MPOHYMEPOBAHHBIM dJIeMeHTaM aekoepa 200 (mo
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¢wur. 3), 1 BEIIETIPUBEICHHOE MX ONMCAaHUE MOBTOPAThCA He Oyner. [Ipu skcrmyatanmu APU 210, mocnenosa-
TENIBHOCTH OJIOKOB KOJMPOBAaHHOTO 3BYKOBOI'O OMTOBOTO moToka (butoBoro notoka AAC MPEG-4), npunnmae-
moro APU 210, npenpssisiercs u3 0ydepa 201 B chiHTakcHIeckuii aHamm3atop 215.

CunTakcrdecKuil ananm3atop 215 mprcoeauHeH U BBINOJIHEH C BO3MOXKHOCTBIO EMYJIBTUILIEKCHPOBATH
KK OJIOK OMTOBOTO TMOTOKA, 4TOOBI M3BJICKaTh MeTanaHHble SBR (B ToMm uucie, naHHble KBaHTOBAaHHON
orubaromiei) ¥ TakKe THIUYHO JPYTHe MEeTaJaHHbIE W3 HEr0, HO UTHOPUPOBaTh MeTanaHHble eSBR, xotopsie
MOTYT OBITH BKJIFOUEHBI B OUTOBEIM MOTOK, B COOTBETCTBHUH C JIFOOBIM BAPHAHTOM OCYILIECTBIICHHUS] HACTOSIIIETO
n3o0pereHusi. CHHTaKCUYECKU aHamm3aTop 215 BBIMOIHEH ¢ BO3MOXKHOCTBIO TOOABIATH MO0 MEHBINEH Mepe
merananabie SBR B kackazn 213 o6paborku SBR. CunTakcnueckuii aHamuzaTop 215 Takxke MpucoeMHEH U BbI-
MOJIHEH ¢ BO3MOXKHOCTBIO M3BJIEKAaTh 3BYKOBBIC JIAHHBIE M3 KaXJOro OJ0Ka OUTOBOTO MOTOKA, M MPEABSBISATH
M3BJICYCHHBIC 3BYKOBBIC JITaHHBIE B IojcucTeMy 202 nexoaupoBaHus (Kackasl IeKOJUPOBAHMS).

IMoacucrema 202 nekoaupoBaHus 3Byka aekoaepa 200 BBITOJIHEHA C BO3MOXKHOCTBIO JI€KOIUPOBAThH 3BY-
KOBBIC JaHHBIC, N3BJICYCHHBIC CHHTAaKCUUCECKUI aHann3aTopoM 215 (Takoe NJeKOANPOBaHNE MOXKET YIIOMUHATHCS
Kak orepaius "OCHOBHOIO" JEKOTMPOBaHMA), Uil (OPMHPOBAHUS JEKOJUPOBAHHBIX 3BYKOBBIX IAHHBIX H
MIPEIBSABIATH IEKOJUPOBAHHBIC 3BYKOBEIE TaHHBIC B Kackan 213 o6pabotku SBR. /lekoaupoBaHue BBHITIOTHAETCS
B 4aCTOTHOU oOiacTh. TUITHYIHO, 3aBepIIalomuii Kackag o0paboTku B mojacucteme 202 mpuMeHSIET IIpeodpas3o-
BaHHUE W3 YaCTOTHOH 00JacTH BO BPEMEHHYIO 00JIACTh K JIEKOIMPOBAHHBIM 3BYKOBBIM JTaHHBIM YaCTOTHOM 00-
JIACTH, TaK YTOOB! BBIXOJHBIMHU JaHHBIMHU HOICHCTEMBI OBUIM JEKOAMPOBAHHBIC 3BYKOBBIC JaHHBIE BPEMEHHOW
obnactu. Kackan 213 BBIMONIHEH ¢ BO3MOXHOCTBIO pUMEHSThH cpeacTBa SBR (Ho He cpencrBa eSBR), ykazaH-
HbIe MeTallaHHbIMU SBR (M3BJIeUeHHBIMY CHHTAKCHUECKHN aHATN3aTopoM 215), K JeKOTUPOBAHHBIM 3BYKOBBIM
JTAaHHBIM (TO €CTh, BEIMOJNHATH 00paboTKy SBR Hal BRIXOAHBIME JaHHBIMHU MOACUCTEMBI 202 MEKOIUPOBAHUS C
UCIIOJIb30BaHUEM MeTaaaHHeIXx SBR) m1st popMHUpOBaHUS MOTHOCTHIO JCKOJUPOBAHHBIX 3BYKOBBIX JaHHBIX, KO-
TOpBIE BBIBOAATCS (Hampumep, B noctiporeccop 300) us APU 210.

Tunmano, APU 210 Bkiroyaet B cebst mamsTh (JocTynHyo u3 noacucremsl 202 n kackana 213), kotopast
XpaHUT neOopMaTHPOBAHHBIC 3BYKOBBIC JAHHBIC M METaJIaHHBIC, BBIJAHHBIC M3 CHHTAKCHYECKUH aHAIU3aTOpa
215, a kackaz 213 BBITOTHEH C BO3MOKHOCTBIO OCYIIECTBIIATH TOCTYI K 3BYKOBBIM JaHHBIM M METaJlaHHBIM (B
TOM uncie, MetaganapiM SBR) mo mepe HagoOHOCTH BO BpeMst 00pabotkn SBR. O6paboTka SBR B kackazne 213
MOXKET CUHMTAThLCS TOCeAyIoneil 00paboTKoN Ha BBIXOJe U3 moAcucTeMbl 202 0CHOBHOTO JekoaupoBaHus. [1o
BEIOOPY, APU 210 Takxke BKITIOYaeT B ceOs MOACHCTEMY 3aBEPIIAIOIIETO MOBBIMIAIONIETO MUKITUPOBAHUS (KOTO-
pasi MOKET TPUMEHATh CpelcTBa mapaMmerpudeckort crepeodonun ("PS"), ompenenennsie B cranmapte AAC
MPEG-4, ¢ ucnoib30BaHHEM METAJaHHBIX PS, M3BIICUEHHBIX CHHTAKCHUECKHH aHanm3aTopoMm 215), xotopas
NPUCOEIUHEHA U BBINOJIHEHA C BO3MOXKHOCTBIO BBINOJIHATH MOBBIIIAIOIIEE MUKITHPOBAHHUE HAJl BEIXOAHBIM CHT-
HaJloM Kackazaa 213, 4ToOsl ()OpMHUPOBATH MMOJHOCTHIO JIEKOAMPOBAHHBIN ITOJIBEPTHYTHIN TTOBBIIAIOIIEMY MHUK-
HMIMPOBAaHUIO 3BYKOBOM curHani, koTtopsli BeiBoautcs u3 APU 210. B xauecTBe anbTepHATHBBI, IOCTIPOLECCOP
BBITIOJTHEH C BO3MOXKHOCTBIO BBITIOJIHATH TOBBIIIAIOIICE MHUKIIMPOBAHHWE HaJ BBHIXOAHBIM curHaimoM APU 210
(HampuMep, ¢ HCIONL30BAaHHEM METAJaHHBIX PS, M3BJICUCHHBIX CHHTAKCHYCCKHN aHaim3atopoMm 215, w/wim
yIpaBisIonmx 0uToB, copmupoBanusix B APU 210).

Pazmmunbie peanm3arnuu koguposmpka 100, nexogepa 200 u APU 210 BBITOJHEHBI C BO3MOXHOCTBIO BBI-
TIOJHSTH Pa3HbIE BApHAHTHI OCYIIECTBICHHS 00IaJafomIero Mpru3HakaMu n300peTeHus crrocoba.

B cooTBeTCTBHE C HEKOTOPHIMH BapHaHTAMH OCYIIECTBIICHU:, MeTaganHble eSBR BKiIOueHs! (Hampumep,
HEeOOJIBIIIOEe KOJIMYECTBO YIPABIIONINX OUTOB, KOTOPHIE SBIAIOTCS MeTagaHHBIMA eSBR, BKITIOUEHBI) B KOAHPO-
BaHHBIM 3BYKOBOW OHMTOBBINM MOTOK (Hampumep, OutoBblii moTok AAC MPEG-4), Tak 4T00BI YHACIEeIOBaHHBIE
JIeKoiephbl (KOTOpBIE HE BBHINOJIHEHBI C BO3MOKHOCTHIO CHHTAKCHUECKHM aHaJIM3MpoBaTh MeTananHsle eSBR u
UCIIOJIb30BaTh Kakoe Obl To HU ObIIO cpeacTBo eSBR, x koTopomy oTHOcsTest MeTanaHuble eSBR), MoryT urHo-
pupoBaTh MeTananusle eSBR, HO, TeM He MeHee, AeKOIUPOBaTh OUTOBBII IOTOK, HACKOJIBLKO BO3MOXKHO 0Oe3 Hc-
NoJb30BaHus MeTanaHHbIX eSBR mm kakoro 061 To HE Ob1IO cpencTBa eSBR, k KoTopoMy oTHOCSATCS MeTanaH-
Hble eSBR, TunmuHO 6e3 Kakoro Obl TO HH OBIJIO 3HAYNTEIHHOTO YXYAIICHHS KauecTBa JEKOAMPOBAHHOTO 3BY-
KoBOoro curHaia. OmHako, nexozepsl eSBR, BBIOIHEHHBIE C BO3MOXKHOCTBIO CHHTAKCHYECKH aHAJIM3UPOBATDH
OWTOBBIN TOTOK IS HIASCHTHU(GUKAIUKA MeTaJdaHHbIX eSBR W s wcmonb30BaHus MO MEHBIIEH Mepe OJHOTO
cpenctBa eSBR B oTBeT Ha MeTamanHbie eSBR, OyayT o0iianaTh BHITOJaMH HCIIOJIB30BAHMSI 110 MEHBINEH Mepe
onHOro Takoro cpenctea eSBR. [loaTomy, BapHaHTBI OCYIIECTBICHUS H300PETEHUS MPEIyCMaTPUBAIOT CPEICT-
BO ISl PallMOHAIBHOM Tepenadyd YHpaBJIONINX JAaHHBIX YCOBEPIICHCTBOBAHHOM PEIUIMKALMHU IOJOC CHEKTpa
(eSBR) i MeTagaHHBIX 00paTHO COBMECTHMBIM 00pa3oM.

Tunmano, merananasie eSBR B OHTOBOM MOTOKE SBIAIOTCS YKa3bIBAIOIIMMH (HAIPUMEpP CIyXaT IMpHU3Ha-
KOM I10 MEHBILCH Mepe OJHOH XapaKTepUCTUKH WM IapaMeTpa) OJHOTO WM OoJiee M3 CIEIYIONIUX CPENICTB
eSBR (xoropsie onucansl B cranaapre MPEG USAC, u xoTopble MOTJIH OBITh MJIM MOTJIH HE OBITH IPHMEHEH-
HBIMH KOJMPOBIIMKOM BO BpeMsi popMHpOBaHMsl OUTOBOTO ITOTOKA):

rapMOHMYECKas TPAHCIIO3HULIUS; U

JIOTIOJTHUTENbHAS NIpeiBapuTeNbHast 00padoTka BKIeiKkol ¢ moMomnsio K3® (npenBapurenbHOe BEIpaBHU-
BaHHE).

Hampumep, metananasie eSBR, BKIIFOUeHHBIE B OMTOBBIN MOTOK, MOTYT OBITh YKa3bIBAIOIIUMHU 3HAYCHUS
napametpoB (omucanHbx B craHmapre USAC MPEG wu B Hactosmiem n3oOperenun): sbrPatchingMode[ch],
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sbrOversamplingFlag[ch], sbrPitchInBins[ch], sbrPitchInBins[ch] u bs_sbr_preprocessing.

B marepuanax mactosiueli 3asBku, o6o3HaueHue X[ch], rae X -HEKOTOpHIH mapamerp, 0003HAYAET, YTO
napameTp oTHocutcs K kaHaiy ("ch") 3BykKoBOTO KOHTEHTa KOJUPOBAHHOTO OMTOBOTO TOTOKA, IMOJJIEKAIIETO
JIEKOTUPOBaHNIO. Pamy mpoCTOTHI, MBI HHOT/IAa OITyCKaeM BBIpakeHHe [ch] i momyckaeM, 9TO COOTBETCTBYIOIITIIA
mapamMeTp OTHOCUTCA K KaHaITy 3ByKOBOTO KOHTEHTA.

B Marepmanax Hactosiei 3asBku, o0o3HaueHue X[ch][env], rme X HEKOTOPHIA HmapaMeTrp, 0003HAYAET,
4TO mapameTp oTHocuTcs k orubaromeit ("env'") SBR kanana ("ch") 3ByKoBOro KOHTEHTa KOAMPOBAHHOTO OWTO-
BOTO TIOTOKA, TTOJJIEXKAIIETO JEKOAUPOBAHMIO. Pagy IPOCTOTHI, MBI HHOT 1A OITyCKaeM BhIpaxkeHus [env] u [ch], u
JIOIyCKaeM, 4TO COOTBETCTBYIOLIHI ITapaMeTp OTHOCHUTCS K ornbaromeit SBR kaHaaa 3ByKOBOro KOHTEHTA.

Bo Bpems nexkonupoBaHHs KOIMPOBAHHOTO OMTOBOTO ITOTOKA, BHINOJHEHHE TapMOHHYECKOI TpaHCHO3H-
IIUM BO BpeMs cTaanu o0pabotkn eSBR nexoanpoBaHums([uIs Kaxaoro kaHana, "ch", 38yKoBOro KOHTeHTa, yKa-
3aHHOTO OWTOBBIM IIOTOKOM), YIpPaBISETCS CIEAYIOIMMH MapameTrpamu MeranaHHbix eSBR: sbrPatching-
Mode[ch]: sbrOversamplingFlag[ch]; sbrPitchInBinsFlag[ch]; u sbrPitchInBins[ch].

3nauenue "sbrPatchingMode[ch]" ykaspiBaer THn  TpaHcmo3epa, Hcmoib3yeMblii B eSBR:
sbrPatchingMode[ch]=1 yka3piBaeT HErapMOHMYECKYIO BKJIEHKY, Kak OmMcaHo B pasnene 4.6.18.6.3 cranmapra
AAC MPEG-4; sbrPatchingMode[ch]=0 yka3piBaeT rapmoHndecKkyro Bkieliky SBR, kak yka3zaHHas B pazfeine
7.5.3 umu 7.5.4 crangapra USAC MPEG USAC.

3nauenue "sbrOversamplingFlag[ch]" yka3piBaeT UCTIOIB30BaHUE AMANITUBHOM MO0 OTHOIICHHIO K CHUTHATY
TIepEeTMCKPETU3AIMN YaCTOTHOH oOacTti B eSBR B komOuHaimu ocHoBanHoH Ha J[I1® rapMoHnUYeckoit BKICHKH
SBR, kak ommcano B pasnene 7.5.3 crangapra USAC MPEG. Otot (hnakkoBbIf yKa3aTesb YIPaBIsSET pa3MepoM
JI1®, xoTopble HCIONB3YIOTCS B TpaHcmo3epe: | yKa3bIBaeT aKTUBHPOBAHHYIO aalNTHBHYIO 10 OTHOLICHUIO K
CHTHAJIy NepeIUCKPETH3aIMI0 YaCTOTHOH o0JiacTy, Kak omnncano B paznene 7.5.3.1 cranmapra USAC MPEG; 0
yKa3bIBaeT JICaKTHBUPOBAHHYIO aJalTHBHYIO 110 OTHOIICHHUIO K CUTHAJY IEePeIUCKPETH3alNIo YacTOTHOH obac-
TH, Kak onucaHo B pazjene 7.5.3.1 cranpapra USAC MPEG.

3nauenue "sbrPitchInBinsFlag[ch]" ympasnser nnrepnperanueil mapamerpa sbrPitchInBins[ch]: 1 yxa3bI-
BaeT, 4To 3HaueHue B sbrPitchInBins[ch] aelicTBurensHO 1 Gombine Hyns; 0 yka3bIBaeT, 9To 3HaYeHHE sbrPitch-
InBins[ch] ycTaHoBI€HO B HOJIB.

3nauenue "sbrPitchInBins[ch]" ynpaBnser no6aBieHHeM YIeHOB BEKTOPHOTO MPOW3BEIEHUS B TapMOHH-
geckuil TpaHcmnozep SBR. 3nauenme sbrPitchinBins[ch] siBisieTcss memodnciIeHHBIM 3HaUY€HHEM B IHWAIa30HE
[0,127] u mpencTaBisieT coOOW paccTOSHUE, U3MEPEHHOE B JJIEMEHTaxX pa3pemieHust 1mo gactore mist 1536-
toueunoe 1D, aeiicTByrolee Ha YaCTOTE JUCKPETU3AIMH OCHOBHOTO KOZEpa.

B ciryqae, eciin OutoBslit morok AAC MPEG-4 ykaseiBaet napy kaHaioB SBR, ubn kaHanbl He COSMHEHEI
(BMecTo oguHOYHOTO KaHana SBR) , OMTOBBINM MOTOK SIBIISIETCS yKa3bIBAIOLIMM JBa SK3EMIUIIpa BBINICTIPHUBE-
JICHHOTO CHHTaKcHca (IJIs1 TapMOHMYECKOW MJIM HETapMOHMYECKOH TPaHCIO3UINN), OJUH /IS KaXKJ0ro KaHana
sbr_channel pair element().

I'apmonnueckas TpaHcno3unus cpeacTBa eSBR THIIMYHO yiydInaeT KayecTBO JEKOJMPOBAHHBIX MY3bl-
KaJIbHBIX CHI'HAJIOB C OTHOCHTEJILHO HHU3KMMH YacTOTaMH paszeneHus. HerapMoHmueckas TpaHCHO3HIMS (TO
€CTh, yHACJCIOBAHHAS CHEKTpalbHAs BKIICHKAa) THIIMYHO YIydIIaeT pedeBble curHaimbsl. OTCroma, OTIpaBHAs
TOYKa MPH NPUHSATHH PEIICHUS B OTHOIICHWU TOTO, KAaKOW THIT TPAHCIIO3HUIIMU TIPEIMOYTHTEICH I KOXUPOBa-
HUSI KOHKPETHOTO 3BYKOBOT'O KOHTEHTA, COCTOUT B TOM, YTOOBI BEIOMPATH CIIOCOO TPAaHCIIO3UIINH B 3aBUCHMOCTH
OT BBISIBIICHHSI PEUN/MY3BIKH, IIPHYEM, TApMOHUYECKAs TPAHCIO3HIINS BBIMIOJTHACTCS HAa/l My3bIKaIbHBIM KOHTCH-
TOM, ¥ CIIEKTpaIbHas BKJICHKA Ha/ PEUCBHIM KOHTCHTOM.

BrimonHeHue npeaBapuTeNbHOTO BBIpaBHUBAHMS BO BpeMsi 00padboTku eSBR ympasisiercst 3Ha4eHUEM 01
HOOWTHOTO mapameTpa MeTagaHHbIX eSBR, u3BectHOTO Kak "bs sbr preprocessing”, B TOM cMBICIIE, YTO Npe/Ba-
pUTENBbHOE BEIPABHUBAHUE BBITIOJHSCTCS WM HE BBIIOJIHACTCS B 3aBUCHMOCTH OT 3HAYEHHS 3TOI'0 OJAMHOYHOTO
6uta. Korma ncrnonbs3yercs anroputM Biieiku ¢ nmomomsio K3® SBR, xak onucanHslid B pasnmene 4.6.18.6.3
crannapra AAC MPEG-4, sran npeaBapHUTeIbHOTO BEIPABHUBAHMS MOXKET BBITIOJMHSITHCS (KOT/Ia yKa3zaH Iapa-
MeTpoM "bs sbr preprocessing") B monbITKe H30€XKaTh OTCYTCTBUS HEIIPEPHIBHOCTH NPO(dMIIst orubaromei crex-
Tpa BBICOKOYACTOTHOTO CHTHAJIA, TOAaBaeMOTO B IOCIEAYIOMNN KOPPEKTOp orubaromieil (KoppekTop ormdaro-
el urpaeT poJib eime oaHoi craguu oopadoTku eSBR). [IpenBaputebHOe BEIpaBHUBAHUE THITMYHO YITy4IlIaeT
JefcTBHE TIOCIIEAYIONIETO Kackaia KOPPEKIINY OTHOAIOIeH, JaBas B pe3yIbTaTe CUTHAN B IT0JIOCE BHICOKHX Yac-
TOT, KOTOPBIF BOCTIPHHUMAETCS 00JIee YCTOMIUBBIM.

Oxupaercs, yTo olIee TpeOoBaHME K CKOPOCTH Tiepenadyn B OUTax Ui BKIIOUSHHUS B MeTajanHble eSBR
ouroBoro noroka AAC MPEG-4, yka3siBaromue yrmoMsiHyThIE BbIe cpenacTBa eSBR (rapMoHmUeckyio TpaHc-
TIO3UIIMIO U TIPE/IBApUTEIbHOE BEIPAaBHUBAHNE) OY/ET IMOPsAKA HECKOJIIBKUX COTEH OHUT B CEKYHJy, TaK Kak TOJIb-
KO OTJIMYHUTEJILHBIE YIPaBISIONINE JaHHbIE, HEOOXOAUMBIE /IS BHITOJMHEHUs 00pabdoTku eSBR, nepenatorcs B
COOTBETCTBHH C HEKOTOPHIMH BapHaHTaMH OCYILIECTBIICHHS W300pETEeHUs. YHacJeJOBaHHBIC NEKOAEPHl MOTYT
WUTHOPHPOBATH 3Ty HH(OPMALIMIO, TAK KaK OHA BKJIIOYEHA 00pPaTHO COBMECTUMBIM 00pa3oM (Kak OyZIeT IMOsICHEHO
nozxe). [ToaTomy, maryObHoe BIHsSHHE Ha CKOPOCTH Iiepeiaun OUTOB, CBI3aHHYIO C BKJIIOYEHHEM B COCTaB MeETa-
JnaHHBIX eSBR, HE3HAUNTENBHO 1O Py NPUYHH, B TOM YHCJIE, CICIYIOIINM.

VYXyanieHne cKopocT nepenadn 6uToB (00yCIIOBICHHOE BKIIIOUEHUEM B COCTaB MeTaaaHHbIX eSBR) sBisi-
eTcsl BeChbMa HeOONBIIOHN 10Jeil MOTHONW CKOPOCTH Mepenadd OMTOB, TaK KaK MepeAaroTcsl TONBKO OTINYUTENb-
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HbIE YIPaBISIOIIUE JaHHBIC, HEOOXOMMBIE IS BBIOIHEHNsT 00paboTkn eSBR (a He omHOBpeMeHHas nepenaya
ynpaBistionmx nqanHsix SBR); n

Hacrpoiika cBszanHoit ¢ SBR ynpapnsttomeit nHbpopManuy THITHTHO HE 3aBUCUT OT MOAPOOHOCTEH TpaHC-
TIO3HIINN.

Takum 06pa3om, BapHaHTHI OCYIIECTBICHHUS H300PETEHNUS IIPEAYCMaTPHUBAIOT CPEACTBO IS PALlHOHATBHON
nepeaayn yIpaBIAIONNX JaHHBIX YCOBEPIICHCTBOBAHHON pernInKanyy noioc crekrpa (eSBR) nimm metaganabIx
obpaTHO coBMeCcTUMBIM 00pa3oM. PainmonanpHas mepemada ynpaBisiomuX JaHHBIX eSBR ymensmraer tpeboBa-
HUS K TaMATH B JIEKOJepaxX, KOTUPOBIIUKAX M MEPEKOTUPOBIINKAX, TPUMEHSIOMINX aCIIeKThl H300PETEHHS, TeM
BpPEMEHEM HE MOJBEPTasiCh OLTyTHMOMY HEOJIaronpHsITHOMY BO3/ICHCTBUIO HA CKOPOCTh Nepenauu OutoB. boiee
TOTO, CJIOXKHOCTb M TpeOoBaHMs K 00paboTKe, CBsI3aHHBIE ¢ BhINONHEHHEM eSBR B cooTBeTcTBHNM € BapHaHTaMu
OCYIIECTBIICHHS] N300PETEHNs, TAK)KEe YMEHBIIAIOTCS, Tak Kak naHHble SBR HeoOXoauMo oOpabaThiBaTh TOJIBKO
OJIVH pa3, U HET OJJHOBPEMEHHOH nepenadu, Kotopas uMena Obl MecTo, eciu 061 eSBR oOpabatsiBaiicst B BuE
MOJIHOCTBIO oTAenbHoro thna oosekra B AAC MPEG-4 BmecTo BetpanBanus B konek AAC MPEG-4 oGpatHo
COBMECTHUMBIM 00pa3oM.

3arem, co ccpUIKON Ha ¢wur. 7, ommmmeM 3meMeHTH Onoka ("raw_data block") 6mroBoro moroxa AAC
MPEG-4, B koTopoMm MeTaganHbie eSBR BKIIIOUEHBI B COCTaB B COOTBETCTBHY C HEKOTOPHIMH BapHaHTAMHU OCY-
MIECTBIICHUST HacTosmero u3ooperenus. dur. 7 - cxema 6noka ("raw data block") 6uroBoro moroka AAC
MPEG-4, nmoka3bIBaromias HEKOTOPBIE €T0 CETMEHTHI.

brox OutoBoro moroka AAC MPEG-4 moxer BKkimodaTh B ceOsS MO MeHbIIEH Mepe oamH '"sin-
gle channel element()" (Hampumep, 3TEMEHT OAWHOYHOTO KaHalla, MOKA3aHHBIA Ha (ur. 7), W/HiIu 10 MEHbIIEH
mepe oauH "channel pair element()" (ocobo He rmokazaHHBIH Ha (UT. 7, XOTSI OH MOXKET IPUCYTCTBOBATH), B TOM
YicIle, 3ByKOBBIC JaHHbIE JUIS 3BYKOBOM NMPOTrpaMMBbl. BIIOK Takyke MOXKET BKIIIOYATh B ce0s1 HEKOTOpOE KoJnye-
crBo "fill elements" (Harmpumep, meMeHT | 3arOIHEHHS W/ BJIEMEHT 2 3alojHEHHs 1o ¢ur. 7), BKIOYaIo-
muX B ceOs AaHHbIe (HaIpUMep, MeTalaHHbIe), UMEIOIIMe OTHOIIeHHE K mporpamme. Kaxaprii "single channel
element()" BkiIrouaer B cedst naenTHuKarop (Hanpumep, "ID1" nmo ¢wur. 7), yka3slBalomuii Havyano JIeMeHTa
OIMHOYHOTO KaHajia, ¥ MOXET BKIIIOYATh B ce0s 3BYKOBBIC JaHHBIC, YKA3BIBAIOIINE APYro KaHaI MHOTOKAaHAb-
HOW 3BYKOBOH mporpammbl. Kaxmerii "channel pair element" BkimtouaeT B ceOst naeHTHUKATOp (HE TIOKa3aH Ha
¢ur. 7), yKka3pIBaIONINI HAYaJIO 3JIEMEHTA Maphl KAHAJIOB, M MOXKET BKIIOYATh B ce0sl 3BYKOBBIC JTaHHBIC, YKa3bI-
BaroImme ABa KaHaia mporpammsl. fill element (B MaTepmanax HacTosImIel 3asSBKM YIIOMHHAEMBIH KakK 3JIEMEHT
3anonHenus) ouroBoro moroka AAC MPEG-4 Bkirouaer B cebs mnentudukarop ("ID2" mo ¢ur. 7), ykassi-
BaIOIIMH HAdJajo dJIEMEHTa 3allOJIHEHUS, W JJAHHBIC 3allOJIHeHUS Tociie uaeHTtudukaropa. Unenrudukarop 1D2
MOXET COCTOSITh M3 TPEXOWTHOTO OE33HAKOBOTO IIEJOr0 YHWCia, IEPeaBaeMOro CTapliMM OHWTOM BIIEpen
("uimsbf"), wumeromero 3HadeHwme O0x6. JlaHHBIE 3amOTHEHWS MOTYT BKIIOYaTh B CeOSl  DJIEMEHT
extension payload() (uHOorza B Marepuasiax HACTOSIIEH 3asiBKM YIIOMHHAEMbIH Kak I10JIe3Hasi Harpy3ka pacliu-
peHust), 4yei cuHTakcuc nokasaH B Tabn.4.57 cranmapra AAC MPEG-4. HeckoibpKko THIIOB MOJE€3HOW HArpy3Kku
pacuMpeHust CyIecTBYIOT U HACHTH(HUIMPYIOTCS TOCPEACTBOM ITapameTpa "extension type", KOTOPBIH SBISET-
sl YCTHIPEXOUTHBIM 0€33HAKOBBIM IICIIBIM YHCIIOM, MIepeaaBaeMbIM cTapimM Outom Brepes ("uimsbf™).

JlaHHBIE 3amoMHEeHUs (HarpuMep, UX MoJie3Hasl Harpy3Ka paclIipeHHs) MOTYT BKIIFOYaTh B ce0s 3ar0JI0BOK
WM UIeHTUGUKATOP (HAarpuMep, "3arojgoBok 1" 1o ¢ur. 7), KOTOPBIH yKa3bIBA€T CETMEHT JAaHHBIX 3aIlOJTHSHUS,
KOTOpBIE SIBJSIFOTCS yKa3bIBatomuMHu 00beKT SBR (To ecTh, 3aroioBok MHUNIMAIH3UpYET THI "o0bekTa SBR",
yKa3bIBaeMbIil cChUIKON Kak sbr extension data() B cranmapre AAC MPEG-4). Hampumep, none3Has Harpy3ka
pacmmpenus perunkanuu mojoc crekrpa (SBR) naenrudummpyercs 3nagernnem '1101" wmm '1110', gaTo xacaer-
cs1 ToJIg extension type B 3arosioBke, mpuiem, '1101' uaerTHGHIMPYET MONIE3HYI0 HATPY3KY PACITUPEHUS C JTaH-
HeiME SBR, a '1110' uneHTHOUIIUPYET W TOJIE3HYI0 HATPY3Ky paclIupeHus ¢ JaHHbIMH SBR ¢ muximmdeckum
n366rTouHbIM KostoM (CRC) 11 mpoBepku npaBUIbHOCTH JaHHBIX SBR.

Korpma 3aronmoBok (Hampumep, nose extension type) MHMIMaIH3UpyeT THI oObekra SBR, MeramanHble
SBR (umHOrma ymoMuHaeMble Kak '"JaHHBIE pEIUIMKAllMM IOJOC CIEKTpa"' U YKa3bIBA€MBIE CCBUIKOM Kak
sbr_data() B cranmapre AAC MPEG-4) crienyror 3a 3arojioBKOM, U 110 MEHBIIEH Mepe OAWH 3JIEMEHT pacIinpe-
HUS PEIUIMKALUY TI0JIOC CHEeKTpa (HampuMmep, "aneMeHT paciupenns SBR" anementa 1 3anonnenus mo ¢ur. 7)
MOXET cJIe10BaTh 3a MeTajaHHbIMU SBR. Takoil a1eMeHT paciipeHus peliMKaliy MojJoc CHeKTpa (CerMeHT
OMTOBOTO TOTOKA) YKa3bIBAeTCs CCHUTKON Kak kKoHTeiHep "sbr extension()" B cranmapre AAC MPEG-4. Die-
MEHT PACITUPEHUS PETUIUKAIINH TTOJIOC CIIEKTPA TI0 BEIOOPY BKIIIOUAET B ce0s 3ar0JI0BOK (HAIIpUMeEp, "3aroJI0BOK
pactmpenus SBR" anemenTa 1 3amonaenus no ¢ur. 7).

Craamapt AAC MPEG-4 npennonaraer, 94To 3J€MEHT PACIIUPEHHS PETUTUKAIIUU TOJIOC CIEKTPa MOXKET
BKIIIOUaTh B ce0s maHHBIe PS (mapamerpudeckoi ctepeoGoHNnN) ISl 3BYKOBBIX JaHHBIX MporpaMmbl. CTaHIapT
AAC MPEG-4 npeanonaraert, 4To, KOTJa 3aroJ0BOK 3JIEMEHTA 3al0IHEHUs (HalpuMep, ero MojJe3Ho! Harpy3ku
pacimpenus) uHunuanu3upyeT tun oobekTa SBR (kak 310 memaet "headerl" mo ¢ur. 7), u aneMeHT paciupe-
HUS PEIUTMKAaly TMOJIOC CIIEKTpa dJIEMEHTa 3all0JIHeHUsl BKIIIOYaeT B cels naHHble PS, anemeHT 3amonHeHUs
(HanpuMep, ero mosie3Has Harpy3ka paclIupeHus) BKII0YaeT B ceOsl JaHHbBIC PEIUIMKALMH MTOJIOC CIIEKTpa, M Ia-
pamertp "bs extension id", ube 3HaueHHE (TO ecTh, bs_extension id=2) yka3bIBaeT, 4To JaHHbIC PS BKIIOUEHHI B
9JIEMEHT PaCHINPEHHs PEIUTUKANH MOJI0C CHEKTPa 3JIEMEHTa 3aIl0THEHUSL.

B cooTBeTCTBHHM C HEKOTOPHIMH BapHaHTAMHU OCYIICCTBIICHHUS HACTOSINETO HW300pPETCHHUS, METaJaHHEIC
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eSBR (nmanpumep, ¢1axxkoBbIi yKazaTelb, YKa3bIBAIOIIHUI, T0JDKHA JIM 00paboTKa yCOBEPIICHCTBOBAHHOM perl-
JMKauK nonoc crekrpa (eSBR) BEIMOMHATHCS Hall 3ByKOBBIM KOHTEHTOM OJioka). Hampumep, Takoit axko-
BBI yKa3aTesb yKa3bIBaeTCs B dJieMeHTe | 3amosiHeHus mo ¢ur. 7, Tae GrakkoBBIA yka3aTellb BCTpedaeTcs 10-
cie 3aroyoBka ("3aromoBka pacmmpeHust SBR" snemenrta 1 3amomuenus) "snementa pacmupenus SBR" aie-
MeHTa 1 3anonaeHus. 1o BEIOOpY, Tako# (hIaKKOBBIN yKazaTelb W NOTOJHUTENbHbIC JaHHble eSBR BKIIOYEHBI
B 3JICMEHT PAaCHIMPEHHS PEIUIMKAIINH MOJIOC CIEKTpa ITOCIe 3arojoBKa 3JIEMEHTAa PACIIHPEHHS PEIUIHKALIAH T10-
JIoC CTeKTpa (Hampumep, B dJeMeHT paciupenus SBR amemenTta 1 3amonHenust Ha (ur. 7, mociie 3aroyioBKa
pacumpenust SBR). B cooTBeTcTBHM ¢ HEKOTOPHIMH BapHaHTAMH OCYIIECTBIICHHS HACTOSIIETO W300peTeHMs,
JJIEMEHT 3aIOJHEHUs, KOTOPBIA BKII0YaeT B ceOs MeTamaHHble eSBR, Takke Brimodaer B ceOs mapametp "bs
extension id", ube 3HaueHHe (Hampumep, bs_extension id=3) ykasbiBaeT, 4ro MeTamaHHble eSBR BKiroueHs! B
9JIEMEHT 3aI0JIHEHHUs, ¥ 9TO 00paboTka eSBR moikHa OBITH BHINOTHEHA HaJl 3BYKOBBIM KOHTEHTOM YMECTHOTO
61oKa.

B cooTBeTcTBHM ¢ HEKOTOPBHIMH BapHaHTaMH OCYLIECTBIICHHSI N300peTeHus], MeTafaHnble, eSBR Brimoue-
HBI B DJIEMEHT 3allOoJHEHUs! (HampuMmep, 3JeMeHT 2 3aroyiHeHus no ¢wur. 7) outoBoro notoka AAC MPEG-4,
MHBIC YeM B 3JIEMEHTE PACIIMPEHHUS PEIUIHKAIMH TI0JIOC CcTieKTpa (dnmeMenTte pacumupenus SBR) amemenra 3a-
nosHeHus. [IpuuuHa B TOM, YTO 3JIEMEHTHI 3allOJIHEHUs, coaepkantue B cede extension payload() ¢ maHHBIMU
SBR wnmm nannasie SBR ¢ CRC, He comepxar B cebe HUKAaKOW Ipyroi MOJIe3HON HArpy3KH paclIupeHus JTF000ro
JIpyroro THma pacmmpeHus. [1oaTomMy, B BapuaHTax OCYIIECTBICHUS, Te MeTagaHHbple eSBR xpansarcs cBoei
COOCTBEHHOW TOJIE3HOW HATPY3KOM paCIIMPEHUs, OTACIBbHBIN DJIEMEHT 3allOJIHCHUS, UCTIONB3YETCS JJIT XpaHe-
Hus MeTanaHHeiXx eSBR. Takoif aeMeHT 3armoiHeHnsT BKIIIoYaeT B cebOst maeHTudukarop (Hanpumep, "ID2" no
¢ur. 7), ykazpIBaloInii Ha4aI0 3JIeMEHTa 3all0JHEeHNs], U JTaHHbIE 3aII0JIHEHUS TTociie naeHTHuKaropa. [laHHbIe
3aIl0JHEHHS MOTYT BKIIIOYaTh B cebs anmeMeHT extension payload() (MHOrzma B mMarepuanax HACTOSIIECH 3asSBKU
YIIOMHUHAaEMBIH KaK I0Je3Hasi Harpy3ka pacIIMpeHus), Yeil CHHTaKcHC IoKa3aH B Tabn.4.57 cranmapra AAC
MPEG-4. [lannble 3anoiHeHus (HanpuUMep, UX ToJie3Has Harpy3ka paclIMpeHUs) BKIIOYAaeT B ceOs 3aroJIOBOK
(manpumep, "header2" snemenTa 2 3amosHeHus 1o QGur. 7), KOTOPBIH SBJISETCS yKa3bIBalomuM 00beKT eSBR (To
€CTh, 3aT'0JIOBOK MHHUIIMATU3UPYET THUIT 00BEKTa YCOBEPIICHCTBOBAHHON peTUIMKauH 1ojoc crekrpa (eSBR)),
JTAaHHBIC 3aTOJHEHMs (HampuMep, ero ToJie3Has Harpy3ka pacluIMpeHHs) BKIIIOUYaloT B ceds mertamanHbie eSBR
rmocJie 3aroyioBka. Hampumep, anemenT 2 3anoigHeHUs 1Mo (uUT. 7 BKITIOYaeT B ce0s Takoi 3aroioBok ("header2")
1 TakKe BKIIOYaeT B ce0s, Tociie 3arojioBka, Metagannbie eSBR (To ecTh, "(uaxkoBbli yka3aTens'" B dJIeMEHTE
2 3amoNHEHMs, KOTOPBIi yKa3bIBaeT, JOJDKHA JTH 00paboTKa YCOBEPIICHCTBOBAHHOM PEILTMKAIINH TTOJIOC CIIEKTpa
(eSBR) BBITIONHATECS HAJ 3BYKOBBIM KOHTEHTOM OJyioka). ITo BBIOOpY, MOTMOTHHUTENbHBIE MeTamaHHble eSBR
TaKKe BKIIIOYEHBI B JaHHBIC 3allOJIHEHHMS dJIEMeHTa 2 3anoiHeHus 1o ¢ur. 7 mocie 3arojoBka 2. B BapmanTax
OCYIIECTBIICHHUS, OTIMCHIBACMBIM B HAaCTOSAIIEM Iaparpade, 3arojJoBoK (HapuMep, 3arojIoBoK 2 mo ¢ur. 7) uMeer
UIeHTU(HUKAMOHHOE 3HAYeHHE, KOTOpOe HE SBISETCS OJHMM W3 TPAaJULIMOHHBIX 3HAYEHHH, 3aJaHHBIX B
Tabn.4.57 crangapra AAC MPEG-4, u, B3ameH, SBISIETCSl yKa3bIBAIOIIMM IIOJIE3HYIO Harpys3Ky pacUIMpeHUs
eSBR (Tak uTOo mojye extension type yKa3blBacT, YTO IaHHBIC 3aIOJIHEHUS BKIIOYAIOT B ceOsi MeTaJaHHbBIE
eSBR).

B mepBoii rpyrine BapuaHTOB OCYIIECTBICHHS, U300peTeHHE ABISAETCS OJIOKOM 00paObOTKH 3BYKOBOTO CHT-
Haya (HampuMep, IEKOJAEPOM), CONIEPIKAIIIIM:

namsATh (Hampumep, oydep 201 no ¢wur. 3 wiu 4), BHIIIOTHEHHYIO ¢ BO3MOXKHOCTBHIO XPaHUTh 110 MEHBIIEH
Mepe 0JIMH OJIOK KOJAWPOBAHHOTO 3BYKOBOT'O OMTOBOTO MOTOKA (HAIpHMeEp, 10 MEHBIIIeH Mepe OUH OJOK OUTO-
Boro notoka AAC MPEG-4);

CHUHTaKCHYECKUIl aHAIM3aTop TOJIE3HOH Harpy3ku OMTOBOTO MOTOKa (Hampumep, 3iaeMeHT 205 no ¢ur. 3
WK 35IeMeHT 215 no ¢ur. 4),

TIPUCOEIMHEHHBIH K NaMsATH M BBIITOJHEHHBIH C BO3MOYKHOCTBIO JIEMYJIbTUINICKCHPOBATh 110 MEHBIICH Me-
pe OZIHY YacTh YHOMSHYTOTO 0J0Ka OMTOBOTO MOTOKA; U

MOJICKCTEMY JIeKOMUupoBaHus (Hampumep, 3memeHTsl 202 u 203 mo ¢wur. 3 win 3nements 202 u 213 mo
¢wur. 4), IPUCOCTMHEHHYIO M BBIIIOJIHEHHYIO C BO3MOXXHOCTBIO JICKOJMPOBATH 1O MEHbIIEH Mepe OIHY 4acTb
3BYKOBOT'O KOHTEHTA YIOMSIHYTOTO 0JI0Ka OMTOBOTO TIOTOKA, TIPH ATOM, OJIOK BKITFOYAET B ceOsI:

AJIEMEHT 3aIlOJTHEHHS, BKIIOYAIONIHA B ce0s WACHTU(DHUKATOP, YKA3BIBAIOMIMNA HAYaIO JIEMEHTA 3aIloJIHe-
Hus (Hanpumep, naeHtudukarop "id syn ele", nmeromuii 3Hauenue 0x6, mo tadn.4.85 crannapra AAC MPEG-
4), ¥ JaHHBIE 3aTIOJHEHMS TTOCIe WACHTH(PUKATOPA, TIPH ITOM, TaHHBIC 3aITOJTHEHUS BKJIIOYAIOT B Ce0sI:

10 MEHBIEeH Mepe oIWH (PIIaXKKOBBIM yKa3aTelb, MACHTU(QUIIUPYIOMUH, JOIDKHA T 00paboTKa ycoBep-
MICHCTBOBAHHOM perIuKanuu nojioc crekrpa (€SBR) BBIMONHATECS HaJl 3BYKOBBIM KOHTSHTOM OJloKa (Hampu-
Mep, C UCIIOIh30BaHUEM JAHHBIX PEIUTHKAIIIH MTOJIOC CIIEKTpa U MeTaJaHHBIX eSBR, BKIIIOUCHHBIX B 0JI0K).

®naKOBBIM yKa3zaTeleM SIBISIOTCST MeTanaHHble eSBR, u mpuMepoM (uiaxkoBOTo ykaszaTelsl sBISETCS
(maxkxoBbIit ykazarens sbrPatchingMode. Eme onarM nprMepoMm (hi1a)kKoBOTO yKa3aTes SBIsieTcsl (I1aKKOBBIH
ykazaress rapmMoHndeckoi SBR. O0a 3Tnx (uiaKKOBBIX yKasaTens yKa3blBaloT, 0a3zoBas (opma perummkanuu
TMOJIOC CHIEKTPa MIIM YCOBEPLICHCTBOBaHHAsI (POpMa pEeIUIMKAIMK CIEKTPa JOJKHA BBITIOIHATHCS HaJl 3ByKOBBIMH
JTaHHBIMH Oyoka. ba3oBoil (opMmoli perMKayy CreKTpa SIBISETCS CIIeKTpaibHash BKIIEHKa, a yCOBEPIIECHCTBO-
BaHHOW ()OPMOH PEIUTHKALIMH MOJOC CIEKTpPA SBJISIETCSI TapMOHMYECKask TPAHCTIO3ULINS.

B HeKOTOPHIX BapHaHTaX OCYIIECTBIICHHS JaHHBIC 3aII0OTHEHUS TaK)Ke BKITIOYAIOT B ce0s TOMOTHUTEIbHEIC

-11 -



036090

MmeTanannabie eSBR (1o ecTh, MeTaganubie eSBR, nHbBIC YeM ()1a)XKOBBIH YKa3aTelb).

[MamsaTe MoxeT ObITH Oy(hepHOl mamsaThIO (HanpuMep, peanuzanueii Oydepa 201 o ¢wur. 4), koTopas xpa-
HUT (Harpumep, HedheMepHBIM 00pa3oM) 1Mo MEHbIIEH Mepe OJUH OJIOK KOIUPOBAHHOTO 3BYKOBOTO OMTOBOTO
MOTOKaA.

OrneHnBaeTCs, 9TO CIOKHOCTD BBITOJIHEHUST 00paboTku eSBR (¢ uconp30BaHHEM TapMOHHYECKOH TpaHC-
TIO3UITMHU U TIpeNBapUTEILHOTO BhIpaBHUBaHUSA eSBR) mocpenctBom nekonepa eSBR Bo Bpems mekoaupoBaHuUs
outoBoro nmotoka AAC MPEG-4, xoTopsiii BKITtodaeT B cebs Metaganabie eSBR (yka3pIBaromye 3TH CpeacTBa
eSBR), 6b11a ObI crieayromeit (UIsi THTHIHOTO JEKOAUPOBAHMS ¢ YKA3aHHBIMH ITapaMeTpaMu):

rapMoHn4eckas TpaHcrosunus (16 kour/c, 14400/28800 I'm);

o Ha ocHoBaHuu JIId: 3,68 WMOPS (B3BeLIeHHBIX MUJUTMOHOB OIEpaIyii B CEKYHY);

0 Ha ocHoBauuu K3®: 0,98 WMOPS;

npeaBapuTenbHas o0paboTka Bkielikn c momomipio K3® (mpenBaputensHoe BhlpaBHuBaHuWe): 0,1
WMOPS.

W3BectHO, uT0 ocHOBaHHas Ha [P TpaHcnmo3uius THIIMYHO paboTaeT Jydlle, 4eM ocHoBaHHast Ha K3®
TPaHCIIO3HULUSI, IPUMEHHUTENBHO K NIEPEXOJHBIM MPOLIECCaM.

B cooTBeTcTBHM ¢ HEKOTOPHIMHU BapHaHTaMU OCYIIECTBICHHUS HACTOSINETO N300PETEHUs, 3JIEMEHT 3aroJl-
HeHUs (KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO IOTOKA), KOTOPHIH BKIIOUaeT B ceOsi MeTamanHble eSBR, Takke
BKIIIOWaeT B cebs mapameTrp (Hampumep, mnapamerp 'bs extension id"), upe 3HaueHme (Hampumep,
bs_extension id=3) curnanmmupyert, yTo MeTagaHHble €SBR BKIIIOUEHBI B 371eMEHT 3al0JIHEHHS, U 9YTO 00paboT-
ka eSBR moipkHa OBITH BBITIOJNHEHA HAJl 3BYKOBBIM KOHTEHTOM YMECTHOTO OJIOKa, W/WiIH mapamerp (Harmpumep,
TOT ke caMblii mapameTp "bs_extension id", ube 3HaYeHue (Harmpumep, bs_extension id=2) cUrHaIU3UpYET, YTO
KOHTeHHep sbr extension() aeMeHTa 3aN0JIHEHHS BKIIIoYaeT B ceds nanueie PS. Hanpumep, kak ykazaHo B Tabi1.
1, npuBECHHON HIDKE, TAKOW TTapaMeTp, NMEIOLINH 3HaYeHue bs_extension id=2, MOKET CUI'HAJIM3UPOBATH, YTO
KOHTeHHep sbr extension() ameMeHTa 3allOIHEHMs BKIIIOUAeT B ceOs naHHble PS, M Takoi mapamerp, MMEIOIIUHA
3HaueHue bs_extension id=3, MOXeT CHTHAIM3UPOBATh, YTO KOHTEIHEp sbr extension() 3JeMeHTa 3arOJHEHUS
BKJIIOUAcT B ce0s1 MeTanaHHble eSBR.

Tab6muma 1
bs_extension_id BHaueHne
0 Bapes3epBUPOBaHO
1 3ape3epBUPOBaHO
2 EXTENSION ID PS
3 EXTENSION ID ESBR

B cOOTBETCTBHH C HEKOTOPHIMH BapUAHTAMU OCYIIECTBICHUS M300pPETEHMS, CHHTAKCHC KaXKIOTO JIEMEHTA
pacImMpeHus PeITUKaIliy MOJIOC CIIEKTPa, KOTOPHIH BKIIOUaeT B cebs Meramanabsie eSBR w/wnn nanusie PS sB-
JISIETCS] TAKUM, KaK yKa3aHo B TabJ. 2, MpHUBeIeHHOM BhIIIE (B KOTOpoit "sbr extension()" ob6o3HagaeT KOHTEHHED,
KOTOPBII SIBIISIETCS 3JIEMEHTOM PACIIMPEHHS PEIUIMKALNU TMOJIOC CHeKTpa, "bs extension id" sBiseTcs Takum,
KakK OTHcaHo B Tabi. 1, mpuBeneHHO# BhIe, "ps_data" obo3Hauaer qannsie PS, a "esbr data" o6o3HauaeT meTa-
nanabsie eSBR).

Tabnuma 2
sbr extension(bs extension id, num bits left)
{
switch (bs extension id) {
case EXTENSION ID_PS:
num bits left -= ps data(); Mpumeuanue 1
break;
case EXTENSION ID ESBR:
num bits left -= esbr datal(); [lpuMeudaHme 2
break;
default:

bs_fill bits;

num bits left=0;

break;
}
}

lpmmeuvanme 1: ps data() BosBpamaeT XKOJMYECTBO

CUMTaHHHX OWT.

lpumeuanue 2: esbr data() Bo3BpamaeT KOJMYECTEBO

CUMTaHHHX OWT.
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B npumepHOM BapuaHTe ocymiecTBicHus, esbr_data(), yImoMsSHyTHIH B Ta0J. 2, MPUBEICHHON BHIIIE, SBIIS-
€TCsI YKA3bIBAIOIINM 3HAYCHUS CIICAYIOMIHUX MapaMeTPOB METaIaHHbBIX:

1) omHOOWTHEIN TapaMeTp MeTalaHHbBIX, "bs sbr preprocessing”;

2) mis kaxmaoro kaHana ("ch') 3ByKOBOro KOHTEHTa KOJUPOBAHHOTO OUTOBOTO TIOTOKA, ITOJICKAIIETO JIe-
KOJMPOBAHHUIO, K KBTI u3 OTIMCAHHBIX BBIIIIE apaMeTpoB: "sbrPatchingMode[ch]";
"sbrOversamplingFlag[ch]"; "sbrPitchInBinsFlag[ch]"; u "sbrPitchInBins[ch]".

Hanpumep, B HEKOTOPBIX BapHaHTaxX OCyIIECTBIICHU, esbr data() MOXKeT UMETh CHHTAKCHC, YKa3aHHBIN B
TabJI. 3, A yKa3aHUs dTUX MapaMeTPOB METaTaHHbBIX.

Tabnuna 3

CUMHTaKCuC KommuecTBO OMTOB

esbr data(id aac, bs coupling)

{

bs_sbr preprocessing; 1
if (id aac == ID SCE) {

if (sbrPatchingMode[0] == 0) { 1
sbrOversamplingFlag[O0]; 1
if (sbrPitchInBinsFlag[0]) 1
sbrPitchInBins[0]; 7
else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

sbrPitchInBins[0]=0;
}
} else if (id aac == ID_CPE) {

If (bs coupling) f{
if (sbrPatchingMode[0,1] == 0) {

sbrOversamplingFlag[0,1];

if (sbrPitchInBinsFlag([0,1])

RS Y Y

sbrPitchInBins[0,1];

else

sbrPitchInBins[0,1]=0;

} else {

sbrOversamplingFlag[0,1]1=0;

sbrPitchInBins[0,1]=0;
}
} else { /* bs coupling == 0 */

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag[0];

if (sbrPitchInBinsFlagl[O0])

B I e

sbrPitchInBins[0];

else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

sbrPitchInBins[0]=0;
}
if (sbrPatchingMode[l] == 0) {

sbrOversamplingFlag[1];

if (sbrPitchInBinsFlagl[l])

BT Y A

sbrPitchInBins[1];
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else

sbrPitchInBins[1]=0;

} else {

0;

sbrOversamplingFlag([1]

sbrPitchInBins[1]=0;
}
}
}
}
llpuMmeuanue: bs_sbr preprocessing ompemnelleH, KaK ONMCAHO B paspelie

6.2.12 ISO/IEC 23003-3:2012. sbrPatchingMode [ch],

sbrOversamplingFlag[ch], sbrPitchInBinsFlag[ch] n
sbrPitchInBins[ch] ompenesieH:, kak onmucaHo B pasnejye 7.5 ISO/IEC

23003-3:2012.

IIpuBeneHHBIN BBIIIE CHUHTAKCUC J1a€T BO3MOXKHOCTh PAllMOHAJIBLHOMN peaju3allii YCOBEPIICHCTBOBAHHOM
(hOpMBI peIUTMKAIINH T0JIOC CIIEKTPa, TAKOW Kak TrapMOHHYECKasi TPAHCIIO3UIHS, B KaYeCTBE PAaCIIMPEHUs yHac-
JIeIOBaHHOTO Jekojiepa. bonee TouHo, nanabie eSBR u3 Tadi. 3 BKIIOYAIOT B ce0s TOIBKO Te TapaMeTphl, He0O-
XOJFIMBIC JJIS1 BBITIOJIHEHHSI YCOBEPIICHCTBOBAHHOH ()OPMBI PEIUTUKAIIH TI0JIOC CTIEKTpa, KOTOPHIE emle He TOA-
JICPKUBAIOTCS B OMTOBOM TOTOKE M HE SIBJISFOTCS BBIBOJMMBIMH HETIOCPEICTBCHHO U3 MAapaMETPOB, YXKE TO-
JICpKUBaeMbIX B OUTOBOM TIOTOKe. Bee npyrue mapaMeTphl U JaHHBIE 00paO0OTKH, HEOOXOMMEIC JIJISl BHIITOJTHE-
HUS YCOBEPIICHCTBOBAHHOW (POPMBI PEIUTMKALIMH MOJIOC CIICKTPa M3BJICKAIOTCS M3 CYIICCTBYIONINX pPaHee mapa-
METPOB B yKE ONPEICICHHBIX PACIOIOKCHUAX B ONTOBOM IIOTOKE.

Hanpumep, coBmectumerii ¢ HE-AAC MPEG-4 win ¢ HE-AAC v2 nekoaep MOXeT OBITh PAacIIMPEH, YTO-
OBl BKJIFOUATh B c€0sl YCOBEPIICHCTBOBAHHYIO (POPMY PEIUTMKALIMU TIOJIOC CIEKTPa, TAKYI KaK FapMOHUYECKas
TPAHCHO3UIUS. DTa YCOBEPIICHCTBOBAHHAS (hopMa PEIUTMKALIH T0JIOC CIIEKTPa SIBJIICTCS TOTIOJIHEHHEM K 0a30-
BOH (hopMe peIUTHKAITIH TI0JI0C CIIEKTPa, yKe MOAIepKUBaeMoi JexoaepoM. B konTekcTe coBmectumoro ¢ HE-
AAC nmn HE-AAC v2 MPEG-4 nexonepa, 3Ta 6a3zoBast ¢GopMa peruTuKaIliy TOJI0C CIIEKTPa SBISAETCS CPEICT-
BoM SBR cnekTpanbHoit BKeiiky ¢ momonisio K3®, kak onpeneneno B pasaene 4.6.18 crangapra AAC MPEG-
4.

[Ipu BBHIOHEHUH YCOBEPIICHCTBOBAHHON (DOPMBI PEIUTHKAIIMY IIOJIOC CIEKTpa, AEKOICP PACIIMPEHHOTO
HE-AAC MOxeT MOBTOPHO HCIIOJIF30BaTh MHOTHE MAapaMeTPhl OUTOBOTO MMOTOKA, YK€ BKIFOYCHHBIC B MOJIC3HYIO
Harpy3ky pacmupenus SBR 6uroBoro notoka. KoHkpeTHBIC TapaMeTpbl, KOTOPBIE MOTYT IIOBTOPHO HUCIOJIB30-
BaThCsI, HAMPUMEP, BKIIOYAIOT B ce0sl pa3iHyHbIC MapaMeTpPhl, KOTOPHIC ONPEACISAIOT CBOJHYIO TaOJIHIy MOJIOC
4acTOT. JTH MapaMeTphl BKIIOYAIOT B ceOs bs_start freq (mapaMerp, KOTOPHIHA OmpenesseT Havaio mapamerpa
CBOIHOW TaOJIUIIBI 4acToT), bs stop freq (mapamerp, KOTOpHIi ompenessieT OKOHYaHUE CBOJHOW TaOJIUIBI Yac-
ToT), bs freq scale (mapamerp, KOTOPBII OMpeesieT KOJMYECTBO MOJIOC YacTOT Ha OKTaBy) u bs_alter scale (ma-
paMeTp, KOTOPBI M3MEHSET IIKalIy I0JIoC 9acToT). IlapaMeTprl, KOTOpBIE MOTYT MOBTOPHO HCIIOJIB30BATHCA,
TakXKe BKIIOYAIOT B ceOsl mapaMeTphl, KOTOPBIE ONpeAessIoT Tabiauiry nryMoBbix mosoc (bs_noise bands) u ma-
paMeTpsl TaONHIBl OrpaHHYUTENBHBIX mosoc (bs limiter bands). CooTBETCTBEHHO, B pa3iIMYHBIX BapHaHTaX
OCYILIECTBIICHHS, IT0 MEHBIIIEH Mepe HEKOTOPBIE W3 SYKBUBAJICHTHBIX MMapaMeTpPoOB, 3a1aHHBIX B cTaHmapte USAC,
HE BKITIOYCHBI B OMTOBBIN MTOTOK, TEM CaMBIM, COKpAIas CIIy>KeOHbIe CUTHAIIBI U JaHHBIC YIIPABICHUS B OUTOBOM
notoke. TUIIMYHO, B TeX clyyasix, Korja napamerp, 3aJaHHblii B ctannapre AAC, uMeeT SKBUBAJICHTHBIN Napa-
MeTp, 3agannbiil B USAC, skBUBasieHTHBIN napameTp, 3aaannblil B USAC, nmeeT Takoe e HauMEeHOBaHUE, KaK
napameTp, 3ajiaHHblil B ctangapre AAC, Hanpumep, MaciuTaOHbIN koddduiuent orudaroment, Eorigmapped - O
HAKO, PKBHBAJICHTHBIA MapameTp, 3afaHHbil B ctagaapte USAC, TUIUYHO MMEET Ipyroe 3Ha4eHHE, KOTOPOe
"mpucnocodieHo" ckopee it 00paboTku ycoBepiieHcTBoBaHHOH SBR, ompenenennoit B cranmapre USAC,
Hexenu 11t 00padoTku SBR, onpenenennoii B crangapre AAC.

B nmomonmHeHne K MHOTOYMCIIEHHBIM ITapaMeTpaM, IpYyTHe 3JIEMEHTH JaHHBIX TaK)Ke MOTYT MOBTOPHO HC-
MOJIL30BaThCsA NekoaepoM pacmupeHHoro HE-AAC npu BRITIOTHEHHH YCOBEPIICHCTBOBAHHOHN (hOPMBI peTuTiKa-
IIUH TIOJIOC CTIEKTPa B COOTBETCTBUH C BapHaHTAMHU OCYILIECTBICHHUS m300peTenns. Hanmpumep, ganasie orudaio-
e U JaHHbIE YPOBHS COOCTBEHHBIX IIYMOB TAaK)K€ MOTYT M3BJICKaThCS M3 NaHHBIX bs data env (MacmTaOHBIX
ko3 dunneHToB ornbdaromeil) u bs_noise_env (MacmTaOHBIX K03()(UITMEHTOB YPOBHA COOCTBEHHBIX IIIyMOB) U
HCIIOJIB30BaThCSI BO BPEMS YCOBEPIIEHCTBOBAHHOM (POPMBI PETIMKAIINHN TTOJIOC CIIEKTPA.

ITo cyTH, 3T BapHaHTBI OCYILECTBIICHUS HCIOIB3YIOT KOH(PHUIYpallMOHHBIC MapaMEeTpPhl U JaHHBIC OTH-
Garorieit, yxxe moanepxuBaeMblie yHacienoBanHbM aekonepoM HE-AAC unun HE-AAC v2 B nose3Hoi Harpys-
ke pacmupenust SBR, 4To0ObI cienats BO3MOXKHON YCOBEPIICHCTBOBAHHYIO (JOPMY PEILIMKAIIMU MTOJIOC CIIEKTPA,
TpeOyst Kak MOKHO MEHBIIIETO KOJIMIECTBA JOTOTHUATEIHLHBIX IePEeIaBacMbIX JAaHHBIX. MeTalaHHbIC H3HAYAIEHO
Ob1TH TIpucTiocoOens! i 6azoBoit popmbl HFR (Hanpumep, cnexrpanbHoii Bkieiiku SBR), Ho, B cooTBeTCT-
BHU C BapuWaHTaMH OCYIIECTBIIEHUS, UCTIONB3YETCsS I ycoBepieHcTBOBaHHOH (hopmbl HFR (Hampumep, rap-
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MoHmn4eckoi Tpancnosumu eSBR). Kak o0cyxneHno panee, MeTajlaHHbIE KaK NPaBHJIO IMPEICTaBISIOT COOOM
paboune mapamerpbl (HanmpuMmep MaciuTaOHble KO3(GHUIMEHTH ormoaromieif, MacmTaOHble KOA(P(QHUIUCHTH
YPOBHSI COOCTBEHHBIX IITyMOB, ITapaMeTpPhl BPEMS/9acTOTHON CETKH, HH(POPMAIHNIO O CHHYCOWAAIHHOM JOIOJN-
HEHUH, TIEPEMEHHYIO YacTOTY/IIOJIOCY Pa3ielieHus, PeXUM OOpaTHOW (UIBTPAIlUH, pa3pelieHne OruOaroIeH,
PEXUM CTIKUBAHUSA, PEKAM YaCTOTHONW WHTEPIOJIINN). TIPUCIIOCOOICHHBIE M TIPEeAHA3HAYCHHBIC IS HCIIOJIh-
3oBaHus ¢ 06azoBoi ¢popmoit HFR (Hampumep, muHEHHBIM TipeoOpazoBanueM). OqHaKo, STH MeTaJaHHbIE, KOM-
OMHUpPOBaHHBIC C JIOTIOJIHUTEIHHBIMH IapaMeTpaMU METaJaHHBIX, CICHU(PHIHBIMH YCOBEPIICHCTBOBAHHON
dbopme HFR (HampumMep, TapMOHIUYECKOH TPAHCIIO3UIINH), MOTYT HCIIOJIB30BATHCS JJIS PAIMOHATBLHON 1 P deK-
THUBHOM 00pabOTKN 3BYKOBBIX JIaHHBIX C HCIIOJIb30BaHUEM ycoBepleHcTBoBaHHOU popmbl HFR.

COOTBETCTBEHHO, PACIIMPEHHBIE JEKOAEPhI, KOTOPhIE MOLIEPKHBAIOT YCOBEPIICHCTBOBAHHYIO (OpPMY pe-
TUTMKAIH TI0JIOC CHIEKTPa, MOT'YT OBITh CO37aHBl 0OUeHb d(PPEKTUBHBIM 00pa3oM, I0Jarasch Ha YK€ OIpeeeH-
HBIE 3JIEMEHTHI OUTOBOTO MOTOKA (HampHMep, TAaKOBBIE B IOJIE3HOH Harpyske pacumpenus SBR) n noGasisis
TOJIBKO T€ IapaMeTphl, KOTOPbIE HEOOXOIMMBI Uil TOAICPKKH YCOBEPIIEHCTBOBAHHON (OPMBI pEIUIMKANU
TMIOJIOC CHEKTpa (B MOJIE3HON HAarpy3Ke pacIIMpeHHs 3JIEMEHTA 3aIl0JHEHHUs ). DTOT IPU3HAK COKPAILICHUS JaHHBIX
B KOMOWHAITH C Pa3MEIICHHEM BHOBB JI00aBJICHHBIX MMapaMETPOB B 3ape3epBUPOBAHHBIX IOJIAX JAHHBIX, TAKHX
KaK KOHTEWHEp PacCIIMpEeHHs, CYIIECTBEHHO YMEHbBIIAET Oapbephl K CO3MaHMIO ACKOAEpa, KOTOPHIH IMOAIepKH-
BaeT YCOBEPIUICHCTBOBAHHYIO PEINIMKAIMIO MOJIOC CIIEKTPa, TAPAHTHPYS, YTO OMTOBBIN IMOTOK OOpaTHO COBMEC-
THM C yHACJIeIOBAaHHBIM JEKOJICPOM, HE MOANCPKUBAIONTIM YCOBEPIICHCTBOBAHHYIO ()OPMY PEIUIUKAINH MTOJI0C
CIIEKTpa, B TaOI.3 HOMEpP B MPaBOM CTOJIOIE yKA3bIBAaeT KOJMUYECTBO OMTOB COOTBETCTBYIOIIETO ITapamMeTpa B
JIEBOM CTOJIOLIE.

B HexkoTOpBIX BapraHTax ocyiecTBiIeHus, THIl 00bekTa SBR, onpenenennsiii B AAC MPEG-4, oOHOBIIEH,
4TOOBI coJiepxath B cebe cpeactBo SBR i acmekThl cpenctBa ycoBepiiencTBoBanHoi SBR (eSBR), uro cwur-
Hanmsupyetcs B aneMenTe paciupenns SBR (bs_extension id== EXTENSION ID ESBR).

B HekoTOpBIX BapHaHTaxX OCYLIECTBIICHHUS, N300pETEHUE SIBISIETCS CIIOCOOOM, BKIJIIOYAIOIINM B ceOs JTar
KOJIMPOBaHMS 3BYKOBBIX NaHHBIX 111 OPMHUPOBaHMS KOJUPOBAHHOTO OMTOBOTO MOTOKA (HAIpHMep, OUTOBOTO
notoka AAC MPEG-4), B ToM 4uciie, TOCpeICTBOM BKJIIOUSHHS MeTaJdaHHbIX eSBR B 10 MeHbIeH Mepe onuH
CETMEHT 0 MEHBINEH Mepe OJHOTo OJI0Ka KOJMPOBAHHOTO OMTOBOTO MOTOKA W 3BYKOBBIX JAHHBIX B IO MEHb-
el Mepe OJWH JAPYroi CerMeHT Oyioka. B THOMYHBIX BapHaHTaX OCYIIECTBICHHS, CIIOCOO BKIIOYAET B cels
STan MYJIbTHUIUIEKCHPOBaHUS 3BYKOBBIX JTAaHHBIX ¢ MeTagaHHBIMU eSBR B kakmom Oi1oke KOIAMPOBAaHHOTO OHTO-
BOTO NOTOKA. [Ipy THIMMYHOM AEKOAMPOBAHUH KOIMPOBAHHOTO OMTOBOTO MOTOKa B mekoxepe eSBR, mexonep
n3BIekaeT MetaganHple eSBR w3 GuTOBOTrO MOTOKA (B TOM 4HCIE, MMOCPEACTBOM CHHTAKCHYECKOTO pasdopa u
JeMyJIbTUIUICKCUPOBaHMS MeTalaHHBIX eSBR 1 3BYKOBBIX JaHHBIX) U HCIHOJIB3YyeT MeTananuble eSBR mist oOpa-
0OTKH 3BYKOBBIX JAHHBIX, YTOOBI (POPMHPOBATH ITOTOK JEKOANPOBAHHBIX 3BYKOBBIX JAHHBIX.

Eme onaum acriekTom m300pereHus sBisieTcs aekonep eSBR, BBIOIHEHHBIH ¢ BO3MOXKHOCTBIO BBIIOJI-
HATH 00paboTky eSBR (Hampumep, ¢ ncrnosp3oBaHieM 1o MeHbIIEH Mepe oJHOTo U3 cpencTB eSBR, n3BecTHbIX
KaK TapMOHHWYECKas TPAHCIIO3MIMS WM TpelIBapUTEIbHOE BBIPAaBHUBAHNE) BO BpeMsl JEKOAWPOBAHUS KOIAMPO-
BaHHOTO 3BYKOBOTO IoToKa (Harpumep, ourosoro nmoroka AAC MPEG-4), xkoTopslil He BKiItoyaeT B ce0st MeTa-
nauabie eSBR. TIpumep Takoro aexomepa OyIeT ONMrUcaH cO CChIIKOM Ha ur. 5.

Jlexonep (400) eSBR mno ¢ur. 5 Bxmogaer B ceds OydepHyro nmamate 201 (koTopas WIEHTUYIHA IMaMSITH
201 mo ¢wur. 3 u 4), cuHTaKCHYeCKUH aHanu3aTop 215 moe3Hoi Harpy3Ku OUTOBOTO MOTOKA (KOTOPHIH MICHTH-
YeH CHHTaKCHYIeCKui aHanmu3aTopy 215 mo ¢wur. 4), moacuctemy 202 AeKoIUPOBaHUS 3BYKOBOTO CHUTHAJA (MHO-
T2 YIIOMUHAEMYIO KaK KackaJ "OCHOBHOTO" JEKOJWPOBAHUS WM TOJICUCTEMA "OCHOBHOTO" JIEKOIUPOBaHUS, H
KOTOpast HIeHTHYHa noacucreMe 202 0CHOBHOTO JieKoAWpoBaHus mo ¢ur. 3), moacucremy 401 GpopmupoBanus
ynpasistionmx naHHbIX eSBR 1 kackax 203 o6paborku eSBR (koTopsrit unentuuen kackanxy 203 no ¢uwur. 3,
COeIMHEeHHbIEe Kak nokaszaHo. K Tomy e, Tunudno, nexkonep 400 Bitovaer B ceOsl JpyTHe JIEMEHTHl 00paboTKH
(HE moKa3aHsl).

[Tpu skcruryaranmu nexonepa 400, mocineaoBaTesIbHOCTE OJIOKOB KOAMPOBAaHHOTO 3BYKOBOI'O OUTOBOTO MO-
Toka (buroBoro noroka AAC MPEG-4), npunumaemoro nexogepom 400, nmpeasssnsercs u3 Oydepa 201 B cun-
TaKCH4YeCKU aHamzarop 215.

CunTakcmdecKuil ananm3atop 215 mprcoeauHeH U BBINOJIHEH C BO3MOXKHOCTBIO EMYJIBTUILIEKCHPOBATH
KaXIpIif OJJOK OMTOBOTO MOTOKA IS M3BJICUCHUS MeTadaHHEIX SBR (B TOM dncie KBaHTOBAaHHBIX NTAaHHBIX OTH-
Oaromieii) ¥ Tak)Ke THITMIHO APYTUX METAIaHHBIX W3 Hero. CHHTaKCHYECKHA aHAMM3aTop 215 BBITOJIHEH ¢ BO3-
MO>KHOCTBIO JJ0OaBJIATH M0 MeHbIel Mepe MeTananabie SBR B kackan 203 o6padotku eSBR. CuHTakcnuecknit
aHanmu3aTop 215 Taxke MPUCOEANHEH W BHITIOTHEH C BO3MOXXHOCTHIO M3BJICKATh 3BYKOBBIE JAHHBIC U3 KaXKJOTO
670Kka OMTOBOTO MOTOKA, M MPEABSIBIATH M3BJICUCHHBIC 3BYKOBBIC JaHHBIE B nozacucteMy 202 neKoIupoBaHUS
(kackaJ 1eKOIMPOBaHUSA).

[Moacucrema 202 nekoaupoBaHus 3Byka aexoaepa 400 BbIOJNIHEHA C BO3MOXKHOCTBIO JI€KOIUPOBAThH 3BY-
KOBBIE JaHHBIC, N3BJICYCHHBIC CHHTAaKCHUSCKUI aHann3aTopoM 215 (Takoe NeKOANPOBaHNE MOXKET YIIOMUHATHCS
Kak orepaius "OCHOBHOIO" JEKOTMPOBaHMA), Uil (OPMHPOBAHUS JEKOJUPOBAHHBIX 3BYKOBBIX IAaHHBIX H
NPEeABSIBIATH AEKOAMPOBAaHHbBIE 3BYKOBBIE JaHHbIE B Kacka] 203 oopaborku eSBR. JlekoanpoBaHue BHINOTHSET-
Cs1 B 9aCTOTHOM oOsacTu. TunmdaHo, 3aBepiiatomuii kackaa oopadoTku B moacucteme 202 mpuMeHseT nmpeoopa-
30BaHUE W3 YaCTOTHOW OOJIACTH BO BPEMEHHYIO 00JacTh K JACKOAMPOBAHHBIM 3BYKOBHIM TAaHHBIM YaCTOTHOM
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00acTH, Tak 9YTOOBI BRIXOJAHBIMH JAHHBIMH MOJICUCTEMBI OBUIH JCKOJMPOBAHHBIC 3BYKOBBIC JaHHBIC BPEMECHHOMN
obnactu. Kackan 203 BBIOJIHEH ¢ BO3MOXKHOCTBIO ITpUMEHATh cpeactBa SBR (1 cpexctBa eSBR), ykazaHnHble
MeTagaHHbIMU SBR (M3BIICYCHHBIMU CHHTAKCHUSCKHH aHanmm3aTopoM 215) n metananabiMu eSBR, chopmupo-
BaHHBIMH B mozcucteMe 401, K TeKOIUPOBaHHBIM 3BYKOBBIM JaHHBIM (TO €CTh, BBITIOTHATH 00paboTky SBR u
eSBR Hanm BBIXOMHBIMH JAHHBIMH TIoJCUCTEMBI 202 NEeKOAMPOBAHHS C HCIOJIb30BaHHEM MeTamaHHBIX SBR u
eSBR) s popMupoBaHUS TOTHOCTHIO IEKOANPOBAHHBIX 3BYKOBBIX JAHHBIX, KOTOPHIE BBIBOASATCS U3 IEKOJEpa
400. Turmmaro, nexoaep 400 BrirodaeT B ce0s MaMATh (IOCTYIHYO U3 mojacuctemsl 202 u kackana 203), koto-
past XxpaHUT JIedopMaTHPOBAHHBIC 3BYKOBEIC JaHHBIC U METaJaHHbIC, BEITAHHBIC M3 CHHTAKCUYECKUI aHaIH3aTo-
pa 215 (u, mo BBIOOpY, Takxke noacuctems! 401), a kackazx 203 BBITOJIHEH ¢ BO3MOXKHOCTBIO OCYIIECTBIATH J0C-
TYI K 3BYKOBBIM JIAHHBIM M METaJaHHBIM II0 Mepe HeoOX0auMOCTH Bo BpeMsi 06padoTkn SBR u eSBR. O6pa-
6oTka SBR B xackane 203 MoXeT cuMTaThCs IOCenylomel 00paboTKol Ha BEIX0/Ee U3 rmojcucTeMsl 202 0CHOB-
Horo jexonupoBanus. 1o BbIOOpy, nexonep 400 Taxke BKIIOYAET B ceOs MOJCHCTEMY 3aBEPLIAIOIIETO TTOBbI-
IIAIOIIETO0 MUKIIUPOBaHUS (KOTOpas MOXKET MPUMEHATH CPEACTBa MmapaMmeTpuueckoii crepeodonnn ("PS"), om-
penenennsie B crangapre AAC MPEG-4, ¢ ucnosnbp3zoBaHueM MeTaJaHHBIX PS, U3BI€UEHHBIX CUHTAKCUUECKUI
aHanmu3aTopoM 215), KoTopas MPHUCOETUHEHA W BBIIIOJIHEHA C BO3MOKHOCTBIO BBITIONHATH ITOBBHIIIAONICE MUK-
MMpOBaHUE HAJ BBIXOJHBIM CHTHAJIOM Kackana 203, 9ToObl (GOpMHPOBATh MOJHOCTHIO JEKOAMPOBAHHBIN IMOJ-
BEPTHYTHIH TOBBIIIAOIIEMY MUKIITMPOBAHUIO 3BYKOBO# CHT'HAII, KOTOPHIK BhiBomuTcs n3 APU 210.

IMoacucrema 401 dhopMupoBaHUS YIPABISIOMNX JaHHBIX MO (UT. 5 MPHUCOEIWMHEHA W BBITIOJNHEHA C BO3-
MOJKHOCTBIO BBISBIISATH TI0 MEHBIIIEH Mepe OJHO CBOMCTBO KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA, MOJIE-
JKaIIero JIeKOANPOBaHHIO, B (OpMHUpPOBATH ypasJsitonue qaHHabsle eSBR (koTopblie MOTYT OBITH WM BKJIIOYATH B
ce0st MetananHbie eSBR m000r0 U3 THIIOB, BKIIFOYCHHBIX B KOJAMPOBAHHBIC 3BYKOBBIC OHUTOBBIC MMOTOKH, B COOT-
BETCTBHU C APYTUMH BapHUaHTAMH OCYIICCTBICHUSA N300pPETCHUS) B OTBET HA TI0 MEHBIIICH Mepe OJTUH PEe3yIbTaT
JTama BBISBJICHUA. YTpamisonme nanasie eSBR go6aemstorest B kackan 203, 4ToOBl MPUBOAKUTE B JCHCTBHE
MpUMEHECHUE OTACTBHBIX cpeacTB eSBR mim komOuHanuu cpeacts eSBR npu BEISBICHUN KOHKPETHOTO CBOMCT-
Ba (WM KOMOWHAIIMK CBOIMCTB) OMTOBOI'O MOTOKA W/WJIM YIPABIATH MPUMEHEHHEM TakuxX cpeactB eSBR. Ha-
MIPUMeEp, IS TOTO YTOOBI KOHTPOJIMPOBATh BBHINTOJIHEHHE 00paboTkn eSBR ¢ mcmonb30BanneM rapMOHHUYECKON
TPAaHCIO3UIINH, HEKOTOPbIC BaPHAHTHI OCyIIecTBIeHI moacucTeMsl 401 hopMupoBaHUs yIPaBISIONINX TaHHBIX
BKITIOYAJH OBl B ceOs: AETEKTOp MY3BIKH (HAallpUMeEp, YIPOIIEHHbBIN BapHaHT TPAJUIIMOHHOTO JETEKTOpa MYy3bI-
KH) IS yCcTaHOBKHM Tapametrpa sbrPatchingMode[ch] (u mpenbsiBIIeHHs YCTAaHOBJIIEHHOTO MapaMmeTpa B KacKal
203) B OTBET Ha BBISBIECHUE, YTO OUTOBBIN IMOTOK SBISETCS WM HE SBISETCS YKa3bIBAIOIIUM MY3BIKY; IETEKTOP
TIEPEXOIHBIX MPOIIECCOB IS ycTaHOBKH Mapametpa sbrOversamplingFlag[ch] (u nmpenbsBieHus yCTaHOBIECHHO-
ro mapaMetpa B kackan 203) B OTBET Ha BBISABICHUC HAMYHS WM OTCYTCTBHUS MEPEXOIHBIX MPOIECCOB B 3BYKO-
BOM KOHTEHTE, YKa3bIBaCMOM OUTOBBIM ITOTOKOM; W/HJIH JIETCKTOP OCHOBHOTO TOHA JJIsl YCTAHOBKH MApPaMETPOB
sbrPitchInBinsFlag[ch] u sbrPitchInBins[ch] (i npeassBiIcHUS YCTaHOBICHHBIX HapamMeTpoB B kackan 203) B
OTBET Ha BEBISBJIICHHEC OCHOBHOT'O TOHA 3BYKOBOTI'O KOHTCHTA, YKa3bIBAEMOTO OMTOBBIM MOTOKOM. JIpyruMu acrek-
TaMH M300pETeHHUs SBILSIFOTCS CHOCOOBI JAEKOIMPOBAHUS 3BYKOBOTO OMTOBOTO HMOTOKA, BBHIIOJIHSEMBIE JIIOOBIM
BapHaHTOM OCYILIECTBIICHHS 00JIQIa0NIero MpU3HaKaMy H300pETeHUS JEKOCPOM, OIIMCAHHBEIM B 3TOM Taparpa-
(e u npenpiaymem naparpade.

ACTEKTHI N300peTeHNs BKIIIOYAIOT B ce0s cIToco0 KOIMPOBAHMS MM JIEKOTUPOBAHMS THIIA, KOTOPHIH JIIO-
00lf BapuaHT OCYIIECTBICHHS 00Iaal0ONIUX MprU3HaKaMu n3ooperenust APU, cucTeMbl Wil ycTpOKWCTBA BBITIOJ-
HEH ¢ BO3MOXXHOCTBIO (MJTH 3alpOTpaMMHUPOBAH) BBITIONHATE. JIpyrue acrekThl n300peTeHusT BKIIOYAIOT B ce0s
CHCTEMY WJIM YCTPOWCTBO BBINIOJHEHHBIE C BO3MOXKHOCTHIO (HAampuMep, 3alpOrpaMMHPOBAHHEIEC) BEBITIONHATH
M000# BapHWaHT OCYIIECTBICHHS OOJIAAIONIETO MpPU3HAKAMH W300peTeHUs crocoba, ¥ MaIIMHHO-YUTACMBIH
HOCHUTENb (HAmpUMeEp, TUCK), KOTOPBI XpaHHWT MAIIMHHYIO MpOorpamMMmy (Hampumep, HeddeMepHBIM 00pa3om)
JUISL pean3ayy Jro00ro BapuaHTa OCYIIECTBICHHS 00J1aalonero Npu3HakaMu n300peTeHust crocoda Wik ero
starnoB. Hanmpumep, obnagaromas mpu3HaKaMy U300pETCHHUS CHCTEMa MOXKET OBITh WM BKJIIOYATh B ceOs Tpo-
TpaMMHUpPYEMBIH MIPOLECCOp OOLIEro NMpUMEHEHHs, IU(PPOBOIl CHUI'HAJIBHBINA MPOLECCOP MM MHKPOIPOLECCOp,
3anporpaMMHUPOBAHHBIN MPOTPAMMHEIM OOCCIICYCHUEM I MUKPOIPOTPAMMHBIM OOECIICUCHHEM W/WJIH HHBIM
00pa30M BBITOTHEHHBIH ¢ BO3SMOKHOCTBIO BBITIOJHATH JTIOOBIE U3 MHOT000pa3usl oneparyii HaJ JaHHBIMH, B TOM
YHclie, BAPHAHT OCYIIECTBICHUS O0Iagaromero mpu3HakaMu W300peTeHHs crocoda WM ero 3TamoB. Takou
mporieccop o0IIero MpUMEHEHNS MOXKET OBITh MIIM BKIIOYATh B C€0sI KOMIIBIOTEPHYIO CHCTEMY, BKJIIOYAIOIIYIO B
ce0s yCTpOHCTBO BBOA, MTAMSTh, CXeMy 00pabOTKH, 3aIpOoTrpaMMHUPOBAHHYIO (M/WJIM HHBIM 00pa30M BBITTOTHEH-
HYIO C BO3MOXHOCTBIO) BEITIONHATH BAPUAHT OCYIIECTBICHUS 00J1a1al0Mero nNpu3HakaMu H300peTeHns crocoba
(mmu ero ATarnoB) B OTBET HA aHHBIC, IPEIBSBICHHBIC EMY.

BapuaHTBI OCYIIIECTBIICHUST HACTOSINEIO W300pPETEHUS] MOTYT OBITh PEaNM30BaHBI B aMMapaTHBIX CPECT-
BaX, MHKPOIIPOIPaMMHOM OOECIICUCHUH WU MPOrPaMMHOM OOECIICUCHUH, JIN00 KOMOMHAIIUCH TOTO W JAPYrOro
(HanpuMep, B BUAE NMPOTPaMMHPYEMOil JTornueckoi MaTpuisl). Ecin He yka3zaH MHOH croco0 neicTBHid, anro-
PHUTMBI U TIPOLIECCH, BKIIOYCHHBIC B COCTAB B KAUECTBE YacTH U300pETEHMs, 110 CBOCH MPHUPOJE, HE UMEIOT OT-
HOIIICHUS K KaKOMY OBl TO HU OBLTIO KOHKPETHOMY KOMITBIOTEPY WIIM APYrOMY YCTPOUCTBY. B wacTHOCTH, pas-
JIMYHBIC MAIIUHBI O0IIEro MPUMEHEHHS MOTYT UCIIOIB30BATHCS C MPOTrpaMMaMHU, HAITMCAHHBIMU B COOTBETCTBHH
C JIOKTpHWHAMH, MIPUBEICHHBIMH B MaTepuaiax HACTOSIICH 3asBKH, WM MOXXET OBITH OoJjiee YAOOHBIM CKOHCT-
pyupoBaTh 0ojee CrennalIn3upOBaHHOE YCTPOUCTBO (HAIIpUMeEp, MHTETPAIbHBIE CXEMBI) JUIS BBIIIOJHEHUS Tpe-

-16 -



036090

OyeMbIX 3TanoB crmocoba. Takum o0pa3oMm, H300peTeHHEe MOKET OBITh PEATH30BAHO B OJJHOW MM 00Jice KOMITb-
IOTEPHBIX MPOTPaMM, UCIIONHSIOMUXCS B OJHOM win Oolice MPOrpaMMHPYEMBIX KOMITBIOTEPHBIX CHCTeM (Ha-
TIpUMeEp, peau3aliy JI00ro U3 IeMeHTOB 1o ¢ur. 1 unu xoxupoBmuka 100 mo ¢ur. 2 (Wim ero 3IeMeHTa),
nm aexognepa 200 mo ¢wur. 3 (uaum ero saemMenTa), uiau aexojaepa 210 mo ¢wur. 4 (Wim ero 3yeMeHTa) WK TeKO-
nepa 400 mo ur. 5 (W ero dIeMeHTa)), Kakaas U3 KOTOPBIX COJAEPIKUT IO MEHBIIIEH Mepe OJUH MPOIIeccop, Mo
MEHBIICH Mepe OJHy CHUCTEMY XpaHEHHWS MaHHBIX (B TOM 4YHCJe, SHEPro3aBHCHMBIC MM HHEPrOHE3aBHCHUMBIC
3JIEMEHTHI MTaMATH W/WIH 3alIOMHUHAIOIINE 3JIEMEHTHI), IT0 MEHBIIEH Mepe OJHO YCTPOHCTBO WM IOPT BBOJA H
M0 MEHBIIIEH Mepe OJHO YCTPOHCTBO WIJIM MOPT BHIBOJA. YIPABISIOIMIAs MIPOrpaMMa MPUMEHSIETCS K BXOIHBIM
JAHHBIM JUTS BBITIOJHEHUS (DYHKIUH, ONMMCAHHBIX B MaTEpUaIaX HACTOSIICH 3asBKH, U (OPMHUPYET BHIXOTHYIO
uHpopmanuio. BerxonHas uH(pOpMAIWS HAMPABIAETCS B OJHO WM O0Jiee YCTPOUCTB BBIBOJA M3BECTHBEIM 00pa-
30M.

Kaxmass Takas mporpamMMa MOXKET OBITH pPEaM30BaHA Ha JIFOOOM JKEIATCIHHOM KOMITBIOTEPHOM SI3BIKE
(BKJIFOUAsT MalIMHHBIC, KOMIIOHOBOYHBEIC WM BBICOKOYPOBHEBBIC MPOLCAYPHBIC, JIOTHYCCKUE WIH OOBEKTHO-
OPUCHTHUPOBAHHBIC A3BIKU MPOTPAMMHUPOBAHMS) JUIS 0OMEeHa HH(pOpMAIHEel ¢ KOMITBIOTEPHOU cucTeMoi. B imro-
O0oM cirygae, 361K MOXKET OBITh KOMITMIMPYEMBIM MITH HHTEPIIPETUPYEMBIM S3BIKOM.

Hanpumep, xorma peanu3yroTcs MOCIeI0BaTEIEHOCTAMI KOMaH I KOMITBIOTEPHOTO IIPOTPaMMHOTO oOecrre-
YEeHHWs, pa3TUYHbIe QYHKIIMH U ATAIBl BAPHAHTOB OCYIIECTBICHUS N300pETEHISI MOTYT PEaTi30BBIBATHCS TTOCTIC-
JOBAaTEIFHOCTSAMHI KOMaH MHOTOIIOTOYHOTO IPOTPaMMHOT0 00eCTIedeHNs, pabOTAIOIUMH Ha IIPUTOJHBIX alla-
paTHBIX cpeAcTBax IMUGPOBOH 0OpabOTKU CUTHAIOB, B KAKOM Cllydae, pa3IMIHbIE YCTPOUCTBA, 3TAIbl M (PYHK-
TN BapHAaHTOB OCYIIECTBIICHUSI MOTYT COOTBETCTBOBATH IOPLHAM KOMAaH IPOTPAMMHOTO 00eCTICUCHHS.

Kaxmast Takasi KOMIOBIOTEpHAs MPOrpaMMa MPEIOYTUTEIIEHO XPAHUTCS Ha WM 3arpyKaeTcs Ha 3allOMU-
HAOIME HOCHUTENU WM B YCTPOMCTBO (HAampUMep, TBEPAOTECIBHYIO MAMSATh WM HOCUTEIH, JIMOO MarHUTHBIC
WIA ONTHYCCKHE HOCUTEIH), YUTACMBIC MPOTPAMMHUPYEMBIM KOMITBIOTEPOM OOIIEro MPUMEHCHHS WIIH CIICIH-
ANBHOTO Ha3HAYCHUS, JJIs KOHOUTYPUPOBAHUS U YIPABICHUS KOMITBIOTEPOM, KOTIa 3allOMUHAIOIINE HOCUTEIN
WIHA YCTPONCTBO CUHUTHIBAIOTCS KOMITBIOTCPHOW CHCTEMOM, YTOOBI BBIIOJIHATH HPOILCIYPHI, ONMCAHHBIC B MaTe-
puanax Hactosmei 3asBku. ObOnamaromas Mpu3HaKaMu U300pEeTEHUsT CHCTEMa TaKKe MOXKET OBITh pean30oBaHa
B BHJI€ MaIllIMHHO-YMTAEMOT0 3aIIOMHHAIOIETO HOCUTENS, CKOH(DUTYPHPOBAHHOTO KOMITBIOTEPHON IPOTPaMMO
(TO ecTp, XpaHSAIIET0 KOMIBIOTEPHYIO IIPOTpaMMYy), I/I€ 3alIOMHHAIOIINN HOCHTENh, CKOH(GHUTYPHPOBAHHBIN Ta-
KAM 00pa3oM, MoOyKaaeT KOMITBIOTEPHYIO CHCTEMY JI€HCTBOBAaTh KOHKPETHBIM U IIPEIOIpEaeSICHHBIM 00pa3oM
JUTS BBITIOJTHEHHA (DYHKIMH, OMMCAaHHBIX B MaTepHallaX HACTOSIIIEH 3asBKH.

Bruto ommcano HEKOTOpOe KOJMYECTBO BAPHMAHTOB OCYIISCTBICHHSA M300peTeHms. Tem He MeHee, Oyner
MOHSATHO, YTO Pa3JINYHBIC MOIU(BHUKAIIMHA MOTYT OBITh IPOU3BEICHBI, HE BRIXOJS U3 CYITHOCTH U 00beMa u3o0pe-
TeHUs.. MHOTHE MOTU(DUKAIIMHE ¥ PAa3HOBUIHOCTH HACTOSIIECTO H300PETCHUS BO3MOXKHBI B CBETC BHINICIIPUBE-
JICHHBIX JOKTpWH. Hampumep, Ui TOro 4toObl coneiicTBOBaTh 3()(HEeKTUBHBIM peanm3anusM, (ha3oBble CIBUTH
MOTYT UCIIOJIb30BaThCsl B KOMOMHANIMCH ¢ rpeOCHKaMu (DMITBTPOB PA3JIOKEHUSI CHTHAJIA M CHHTE3a CHIHAJIa KOM-
wiekcHbIM K3®. ['pebenka GUIbTPOB pa3iiokeHUs CHTHAlla OTBETCTBEHHA 3a (MIIBTPALUIO CUTHANIA B MOJIOCE
HU3KHX 4acTOT BPEMEHHOU 0O0JIACTH, C(POPMHUPOBAHHOTO OCHOBHBEIM JICKOJICPOM, B MHOXECTBO ITOJIHANIA30HOB
(manpumep, nogaranazonoB K3®) . ['pebenka GUIbTPOB pas3IoKeHUs] CUTHAJIA OTBETCTBEHHA 32 KOMOWHUPOBA-
HUE BOCCTAHOBJICHHOH ITOJIOCHI BBICOKMX YaCTOT, CO3JJaHHON MOCPENCTBOM BhIOpaHHO# TexHosornn HFR (koTo-
pas ykazaHa MpHUHITBIM mapameTpoM sbrPatchingMode), ¢ mexoaupoBaHHOW TOJOCON HU3KUX YacTOT, YTOOBI
CHHTE3UPOBATh MIMPOKOTIOIOCHBIM BHIXOTHOW 3BYKOBOW CHTHAJN. JlaHHas peanuzanus rpeOeHKH GUIBTPOB, pa-
OoTaromas B ONpeAeTICHHOM PEKUME YacTOTHI BEIOOPKH, HAIPHMEp, PEKUME HOPMAIFHOW paOOTHl Ha YIBOCH-
HoW vacToTe mwin SBR ¢ moHmkaromie quckpeTusanueii, 0THaKo, He JOJDKHA HMETh (Pa30BBIX CIIBUTOB, KOTOPBIC
3aBUCAT OT OuToBOrO NMoToka. I'pedbenku K3d, ncrons3yemsie B SBR aBIsIIOTCS pacimpeHneM CII0KHOH 9KCIO-
HCHIMAIBHOW (PYHKINH 1O Teopuu rpeOCHOK GUIBTPOB ¢ KOCHHYCOUAAIBHON MOaysanueii. MoxeT OBITh TIOKa-
3aHO, YTO OTPAHUYCHUS TMOJABIICHUS MAPA3UTHBIX CUTHAJIOB CTAHOBSTCS YCTApPECBIIUMHU IIPU PACIIUPCHUU Tpe-
OcHKHM (DUIBTPOB C KOCHHOCYHJIAIBHOW MOIYJSAIMEH KOMIUICKCHON 3KCIOHCHIUANBLHOW Moyisiuel. Takum
o0pazoM, uto kacaercst rpedeHok n3 K3® SBR, kak GpuiabTpsl pa3inoskeHus curaana, hi(n), Tak 1 GUIbTPHI CHH-
Te3a curHana, fi(n), MOTYT OBITh OIIpeneIeHBI TOCPEICTBOM:

R 1 N
i—

k+—](n——)]
M( 2 2 , OSnSN,'OSk<M(l)

rIie po () - BEECTBEHHO3HAYHBIA CHMMETPUYHBINA WIIK HECUMMETPUYHBII MPOTOTHUITHBIN QUIBTP (THITHY-
HO, MPOTOTUIHBIH (GUIBTP HUKHHUX YaCTOT), M - KOJIMYECTBO KaHAJIOB, a N - MOPSJOK IPOTOTHITHOTO (HUIBTPA.

KonudecTBo KaHANIOB, UCIOJB3YEMBIX B IPEOCHKE (DMIIBTPOB Pa3IOKCHUS CUTHAJIA, MOXET OBITh WHBIM,
YeM KOJIMYECTBO KaHAJIOB, UCIOJIB3YEMBIX B TpeOCHKE (QHIBTPOB CHHTe3a curHana. Hampumep, rpebenka ¢uib-
TPOB PA3NIOKCHUSI CHTHANIA MOXKET MMETh 32 KaHaia, a rpeOCHKa (QUIBTPOB CHHTE3a CHT'HAJIa MOXET UMETh 64
kaHauna. [Ipu skcruryaranuu rpe0eHKH (QHUIIBTPOB CHHTE3a CUTHAJIOB B PEXKHMME C MIOHIKAIOIICH TUCKPETU3AIHCH,
rpeOcHKa (QUIBTPOB CHHTE3a CHTHAJIA MOXKET UMETh TOJNBKO 32 kKaHana. [I0CKOIBKY OTCYETHI MOIIHANIA30HOB U3
rpedeHKr (UIBTPOB SIBISIOTCS KOMIUIEKCHO3HAYHBIMH, CTYNEHb aJJUTUBHOTO BO3MOXKHO KaHaJI03aBUCHMOTO
(a3oBoOrO cABUTAa MOKET OBITH JT0OaBlieHa K TpeOeHKe QUIBTPOB PA3IOKECHHUS CHUTHAIA. DTH JOMOJHUTEIbHBIE
(ha3oBbIe CABUTH HEOOXOIMMO KOMIICHCHPOBAThH 10 TPEOCHKU (QUIBTPOB CHHTE3a CUTHana. HecMoTpst Ha TO, 9TO

ha) = F(m) = po() exp{
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3JIEMEHTHI (pa30BOTO CABHTA B IPUHIIMIIC MOTYT OBITh MPOU3BOJIEHBIMU 3HAYCHUSMH, HE HAPYIIAIOIIAMHU paboOTy
LETIOYKH PA3JIOKCHHS/CHHTE3a cUrHania ¢ nomomsio K3®, oHM Takke MOTYT OBITH OrpaHHYCHBI OTPEICICHHBI-
MU 3HAYSHUSMU I KOHTPOJIsl cooTBeTCTBUA. CurHan SBR Oyaer HaXoIUThCS MO BIMSHAEM BBIOOpa (ha30BIX
MHOXXHUTEJEH, B TO BpeMsI KaK CUTHAIl HIDKHHUX YacTOT, MPUXOMASAIIMN U3 OCHOBHOTO JeKojepa, He Oyzaer. Kaue-
CTBO 3BYKa BBIXOJJHOTO CHTHAJIa HE HAPYIIAeTCS.

KoadhunmenTtsr nporotumnHaoro GuimbTpa, py (n), MOTYT OBITH OTpaHUYEHBI JIHHOM, L B 640, Kak MoKa3aHo
B TaOII. 4, IpUBEICHHON HIKE.

Tabmmra 4

n Po (1) n po(n) n Po (n)

0 0,0000000000 214 |0,0019765601 428 |0,0117623832
1 -0,0005525286 |[215 |-0,0032086896 |429 |0,0163701258
2 -0,0005617692 |[216 |-0,0085711749 |430 |0,0207997072
3 -0,0004947518 |[217 |-0,0141288827 |431 |0,0250307561
4 -0,0004875227 |[218 |-0,0198834129 |432 |0,0290824006
5 -0,0004893791 [219 |-0,0258227288 |433 |0,0329583930
6 -0,0005040714 |[220 |-0,0319531274 |434 |0,0366418116
7 -0,0005226564 |[221 |-0,0382776572 |435 |0,0401458278
8 -0,0005466565 |[222 |-0,0447806821 |436 |0,0434768782
9 -0,0005677802 |[223 |[-0,0514804176 |437 |0,0466303305
10 -0,0005870930 |[224 [-0,0583705326 [438 [0,0495978676
11 -0,0006132747 225 -0,0654409853 439 0,0524093821
12 -0,0006312493 [226 |[-0,0726943300 |440 |0,0550460034
13 -0,0006540333 [227 |-0,0801372934 |441 |0,0575152691
14 -0,0006777690 |[228 |-0,0877547536 |442 |0,0598166570
15 -0,0006941614 |[229 |-0,0955533352 [443 |0,0619602779
16 -0,0007157736 |[230 |-0,1035329531 |444 |0,0639444805
17 -0,0007255043 |[231 |-0,1116826931 |445 |0,0657690668
18 -0,0007440941 |[232 |-0,1200077984 |446 |0,0674525021
19 -0,0007490598 |[233 |[-0,1285002850 |447 |0,0689664013
20 -0,0007681371 |[234 |-0,1371551761 |448 |0,0703533073
21 -0,0007724848 235 -0,1459766491 449 0,0715826364
22 -0,0007834332 [236 |-0,1549607071 |450 |0,0726774642
23 -0,0007779869 |[237 |-0,1640958855 |451 |0,0736406005
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24 -0,0007803664 238 -0,1733808172 452 0,0744664394
25 -0,0007801449 239 -0,1828172548 453 0,0751576255
26 -0,0007757977 240 -0,1923966745 454 0,0757305756
27 -0,0007630793 241 -0,2021250176 455 0,0761748321
28 -0,0007530001 242 -0,2119735853 456 0,0765050718
29 -0,0007319357 243 -0,2219652696 457 0,0767204924
30 -0,0007215391 244 -0,2320690870 458 0,0768230011
31 -0,0006917937 245 -0,2423016884 459 0,0768173975
32 -0,0006650415 246 -0,2526480309 460 0,0767093490
33 -0,0006341594 247 -0,2631053299 461 0,0764992170
34 -0,0005946118 248 -0,2736634040 462 0,0761992479
35 -0,0005564576 249 -0,2843214189 463 0,0758008358
36 -0,0005145572 250 -0,2950716717 464 0,0753137336
37 -0,0004606325 251 -0,30590988575 465 0,0747452558
38 -0,0004095121 252 -0,3168278913 466 0,0741003642
39 -0,0003501175 253 -0,3278113727 467 0,0733620255
40 -0,0002896981 254 -0,3388722693 468 0,0725682583
41 -0,0002098337 255 -0,3499914122 469 0,0717002673
42 -0,0001446380 256 0,3611589903 470 0,0707628710
43 -0,0000617334 257 0,3723795546 471 0,0697630244
44 0,0000134949 258 0,3836350013 472 0,0687043828
45 0,0001094383 259 0,39492117¢61 473 0,0676075985
46 0,0002043017 260 0,4062317676 474 0,0664367512
47 0,0002949531 261 0,4175696896 475 0,0652247106
48 0,0004026540 262 0,4289119920 476 0,0639715898
49 0,0005107388 263 0,4402553754 477 0,0626857808
50 0,0006239376 264 0,4515996535 478 0,0613455171
51 0,0007458025 265 0,4629308085 479 0,0599837480
52 0,0008608443 266 0,4742453214 480 0,0585915683
53 0,0009885988 267 0,4855253091 481 0,0571616450
54 0,0011250155 268 0,4967708254 482 0,0557173648
55 0,0012577884 269 0,5079817500 483 0,0542452768
56 0,0013902494 270 0,5191234970 484 0,0527630746
57 0,0015443219 271 0,5302240885 485 0,0512556155
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58 0,0016868083 272 0,5412553448 486 0,0497385755
59 0,0018348265 273 0,5522051258 487 0,0482165720
60 0,0019841140 274 0,5630789140 488 0,0466843027
61 0,0021461583 275 0,5738524131 489 0,0451488405
62 0,0023017254 276 0,5845403235 490 0,0436097542
63 0,0024625616 277 0,5951123086 491 0,0420649094
64 0,0026201758 278 0,6055783538 492 0,0405349170
65 0,0027870464 279 0,6159109932 493 0,0390053679
66 0,0029469447 280 0,6261242695 494 0,0374812850
67 0,0031125420 281 0,6361980107 495 0,0359697560
68 0,0032739613 282 0,6461269695 496 0,0344620948
69 0,0034418874 283 0,6559016302 497 0,0329754081
70 0,0036008268 284 0,6655139880 498 0,0315017608
71 0,0037603922 285 0,6749663190 499 0,0300502657
72 0,0039207432 286 0,6842353293 500 0,0286072173
73 0,0040819753 287 0,6933282376 501 0,0271859429
74 0,0042264269 288 0,7022388719 502 0,0257875847
75 0,0043730719 289 0,7109410426 503 0,0244160992
76 0,0045209852 290 0,7194462634 504 0,0230680169
77 0,0046606460 291 0,7277448900 505 0,0217467550
78 0,0047932560 292 0,7358211758 506 0,0204531793
79 0,0049137603 293 0,7436827863 507 0,0191872431
80 0,0050393022 294 0,7513137456 508 0,0179433381
81 0,0051407353 295 0,7587080760 509 0,0167324712
82 0,0052461166 296 0,7658674865 510 0,0155405553
83 0,0053471681 297 0,7727780881 511 0,0143904666
84 0,0054196775 298 0,7794287519 512 -0,0132718220
85 0,0054876040 299 0,7858353120 513 -0,0121849995
86 0,0055475714 300 0,7919735841 514 -0,0111315548
87 0,0055938023 301 0,7978466413 515 -0,0101150215
88 0,0056220643 302 0,8034485751 516 -0,0091325329
89 0,0056455196 303 0,8087695004 517 -0,0081798233
90 0,0056389199 304 0,8138191270 518 -0,007261581¢6
91 0,0056266114 305 0,8185776004 519 -0,0063792293
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92 0,0055917128 306 0,8230419890 520 -0,0055337211
93 0,0055404363 307 0,8272275347 521 -0,0047222596
94 0,0054753783 308 0,8311038457 522 -0,0039401124
95 0,0053838975 309 0,8346937361 523 -0,0031933778
96 0,0052715758 310 0,8379717337 524 -0,0024826723
97 0,0051382275 311 0,8409541392 525 -0,0018039472
98 0,0049839687 312 0,8436238281 526 -0,0011568135
99 0,0048109469 313 0,8459818469 527 -0,0005464280
100 0,0046039530 314 0,8480315777 528 0,0000276045
101 0,0043801861 315 0,8497805198 529 0,0005832264
102 0,0041251642 316 0,8511971524 530 0,0010902329
103 0,0038456408 317 0,8523047035 531 0,0015784682
104 0,0035401246 318 0,8531020949 532 0,0020274176
105 0,0032091885 319 0,8535720573 533 0,0024508540
106 0,0028446757 320 0,8537385600 534 0,0028446757
107 0,0024508540 321 0,8535720573 535 0,0032091885
108 0,0020274176 322 0,8531020949 536 0,0035401246
109 0,0015784682 323 0,8523047035 537 0,0038456408
110 0,0010902329 324 0,8511971524 538 0,0041251642
111 0,0005832264 325 0,8497805198 539 0,0043801861
112 0,0000276045 326 0,8480315777 540 0,0046039530
113 -0,0005464280 327 0,8459818469 541 0,0048109469
114 -0,0011568135 328 0,8436238281 542 0,0049839687
115 -0,0018039472 329 0,8409541392 543 0,0051382275
116 -0,0024826723 330 0,8379717337 544 0,0052715758
117 -0,0031933778 331 0,83469373¢61 545 0,0053838975
118 -0,0039401124 332 0,8311038457 546 0,0054753783
119 -0,0047222596 333 0,8272275347 547 0,0055404363
120 -0,0055337211 334 0,8230419890 548 0,0055917128
121 -0,0063792293 335 0,8185776004 549 0,0056266114
122 -0,0072615816 336 0,8138191270 550 0,0056389199
123 -0,0081798233 337 0,8087695004 551 0,0056455196
124 -0,0091325329 338 0,8034485751 552 0,0056220643
125 -0,0101150215 339 0,7978466413 553 0,0055938023
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126 -0,0111315548 340 0,7919735841 554 0,0055475714
127 -0,0121849995 341 0,7858353120 555 0,0054876040
128 0,0132718220 342 0,7794287519 556 0,0054196775
129 0,0143904666 343 0,7727780881 557 0,0053471681
130 0,0155405553 344 0,7658674865 558 0,0052461166
131 0,0167324712 345 0,7587080760 559 0,0051407353
132 0,0179433381 346 0,7513137456 560 0,0050393022
133 0,0191872431 347 0,7436827863 561 0,0049137603
134 0,0204531793 348 0,7358211758 562 0,0047932560
135 0,0217467550 349 0,7277448900 563 0,0046606460
136 0,0230680169 350 0,7194462634 564 0,0045209852
137 0,0244160992 351 0,7109410426 565 0,0043730719
138 0,0257875847 352 0,7022388719 566 0,0042264269
139 0,0271859429 353 0,6933282376 567 0,0040819753
140 0,0286072173 354 0,6842353293 568 0,0039207432
141 0,0300502657 355 0,6749663190 569 0,0037603922
142 0,0315017608 356 0,6655139880 570 0,0036008268
143 0,0329754081 357 0,6559016302 571 0,0034418874
144 0,0344620948 358 0,6461269695 572 0,0032739613
145 0,0359697560 359 0,6361980107 573 0,0031125420
1406 0,0374812850 360 0,6261242695 574 0,0029469447
147 0,0390053679 361 0,6159109932 575 0,0027870464
148 0,0405349170 362 0,6055783538 576 0,0026201758
149 0,0420649094 363 0,5951123086 577 0,0024625616
150 0,0436097542 364 0,5845403235 578 0,0023017254
151 0,0451488405 365 0,5738524131 579 0,0021461583
152 0,0466843027 366 0,5630789140 580 0,0019841140
153 0,0482165720 367 0,5522051258 581 0,0018348265
154 0,0497385755 368 0,5412553448 582 0,0016868083
155 0,0512556155 369 0,5302240895 583 0,0015443219
156 0,0527630746 370 0,5191234970 584 0,0013902494
157 0,05424527¢68 371 0,5079817500 585 0,0012577884
158 0,0557173648 372 0,4967708254 586 0,0011250155
159 0,0571616450 373 0,4855253091 587 0,0009885988

-22 -




036090

160 0,0585915683 374 0,4742453214 588 0,0008608443

161 0,0599837480 375 0,4629308085 589 0,0007458025

162 0,0613455171 376 0,4515996535 590 0,0006238376

163 0,0626857808 377 0,4402553754 591 0,0005107388

164 0,0639715898 378 0,4289119920 592 0,0004026540

165 0,0652247106 379 0,4175696896 593 0,0002949531

le66 0,0664367512 380 0,4062317676 594 0,0002043017

167 0,0676075985 381 0,3949211761 595 0,0001094383

168 0,0687043828 382 0,3836350013 596 0,0000134949

169 0,0697630244 383 0,372379554¢6 597 -0,0000617334
170 0,0707628710 384 -0,3611589903 598 -0,0001446380
171 0,0717002673 385 -0,3499914122 599 -0,0002098337
172 0,0725682583 386 -0,3388722693 600 -0,0002896981
173 0,0733620255 387 -0,3278113727 601 -0,0003501175
174 0,0741003642 388 -0,3168278913 602 -0,0004095121
175 0,0747452558 389 -0,3059098575 603 -0,0004606325
176 0,0753137336 390 -0,2950716717 604 -0,0005145572
177 0,0758008358 391 -0,2843214189 605 -0,0005564576
178 0,0761992479 392 -0,2736634040 606 -0,0005946118
179 0,0764992170 393 -0,2631053299 607 -0,0006341594
180 0,0767093490 394 -0,2526480309 608 -0,0006650415
181 0,0768173975 395 -0,2423016884 609 -0,0006917937
182 0,0768230011 396 -0,2320690870 610 -0,0007215391
183 0,0767204924 397 -0,2219652696 611 -0,0007319357
184 0,0765050718 398 -0,2119735853 612 -0,0007530001
185 0,0761748321 399 -0,2021250176 613 -0,0007630793
186 0,0757305756 400 -0,1923966745 614 -0,0007757977
187 0,0751576255 401 -0,1828172548 615 -0,0007801449
188 0,0744664394 402 -0,1733808172 6l6 -0,0007803664
189 0,0736406005 403 -0,1640958855 617 -0,0007779869
190 0,0726774642 404 -0,1549607071 618 -0,0007834332
191 0,0715826364 405 -0,1459766491 619 -0,0007724848
192 0,0703533073 406 -0,1371551761 620 -0,0007681371
193 0,0689664013 407 -0,1285002850 621 -0,0007490598
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194 0,0674525021 408 -0,1200077984 622 -0,0007440941
195 0,0657690668 4009 -0,1116826931 623 -0,0007255043
196 0,0639444805 410 -0,1035329531 624 -0,0007157736
197 0,0619602779 411 -0,0955533352 625 -0,0006941614
198 0,0598166570 412 -0,0877547536 626 -0,0006777690
199 0,0575152691 413 -0,0801372934 627 -0,0006540333
200 0,0550460034 414 -0,0726943300 628 -0,0006312493

201 0,0524093821 415 -0,0654409853 629 -0,0006132747

202 0,0495978676 416 -0,0583705326 630 -0,0005870930

203 0,0466303305 417 -0,051480417¢6 631 -0,0005677802

204 0,0434768782 418 -0,0447806821 632 -0,0005466565

205 0,0401458278 419 -0,0382776572 633 -0,0005226564

206 0,0366418116 420 -0,0319531274 634 -0,0005040714
207 0,0329583930 421 -0,0258227288 635 -0,0004893791
208 0,0290824006 422 -0,0198834129 636 -0,0004875227
209 0,0250307561 423 -0,0141288827 637 -0,0004947518
210 0,0207997072 424 -0,0085711749 638 -0,0005617692
211 0,0163701258 425 -0,0032086896 639 -0,0005525280
212 0,0117623832 426 0,0019765601

213 0,0069636862 427 0,0069636862

[poToTunHbl GUIBTP po(n) TAKKE MOKET OBITH BBIBEACH U3 TalOJ. 4 MOCPEACTBOM OTHOM Wim Ooliee Ma-
TEMATHYCCKHUX OTCPALNii, TAKUX KaK OKPYTJICHUE, TOHMKAIOIIAs TUCKPETU3AIMS, HHTCPIOJSIIHS HIIH MPOPEIKHU-
BaHUC.

[NonsaTHO, 4TO, B Mpeaenax oobeMa npuiiaraeMoi GopMyIiel H300pETeHHUS, N300pPETEHIE MOXKET OBITh OCY-
IIECTBJICHO HA MPAKTHUKE HHBIM 00pa30M, YeM KOHKPETHO ONHMCAHHBIN B MaTepHaIax HACTOAIICH 3asBkH. JItoObIe
HOMEpa CCBHUIOK, CONIEpIKAIUeCs B HIDKECIEAYIomeH hopMyie H300peTeHUS, PEIHA3HAYCHEBI TONBKO JUIS WJI-
JIFOCTPATHBHBIX LleJieil ¥ HUKOUM 00pa3oM He HOJDKHBI HCIIOJIb30BATHCS JUISi TOJKOBAHUSI MM OTPaHHYCHUS
(hopmyIbl 1300peTCHMS.

DOOPMYVYIJIA N30BPETEHMA

1. Crroco6 m1st IeKoaUpOBaHUs KOJMPOBAHHOTO 3BYKOBOTO OMTOBOTO IMOTOKA, COJEPIKAIIUIL dTallbl, Ha KO-
TOPBIX

NIPUHUMAIOT KOJUPOBAHHBIA 3BYKOBOH OMTOBBIH ITOTOK, KOJUPOBAaHHBIH 3BYKOBOW OMTOBBIM IOTOK BKIIIO-
yaeT B ce0s1 3BYKOBBIE JaHHbIE, IIPEICTABIIONINE COOOH YacTh IMOJIOCH HU3KHX YaCTOT 3BYKOBOT'O CHT'HAJIA;

JIEKOAMPYIOT 3BYKOBBIEC JTaHHBIC ISl (JOPMUPOBAHUS IEKOJMPOBAHHOTO 3BYKOBOTO CHUTHAJIA B MOJOCE HU3-
KHX YacToT;

W3BJIEKAIOT U3 KOAWPOBAHHOTO 3BYKOBOT'O OMTOBOTO MOTOKA METaJlaHHBIE PEKOHCTPYKIMHU BBICOKHX Yac-
TOT, METaJaHHBIC PEKOHCTPYKIMH BBICOKHX YacTOT BKIIOYAIOT B ceOs paboume mapaMeTpsl JUId Ipouecca pe-
KOHCTPYKLIMH BBICOKHX YaCTOT, KOTOPBIH JHHEHHO NMpeoOpa3yeT HEKOTOPOE KOJIMYECTBO CIEAYIOLINX APYT 3a
JpYyroM HOAJHANAa30HOB U3 YaCTH IOJIOCHI HU3KUX YaCTOT 3BYKOBOTO CHTHAJIA B YaCTh MOJOCH! BBICOKUX YacTOT
3BYKOBOT'O CHTHAJIa;

(GUIBTPYIOT AEKOIUPOBAHHEIM 3BYKOBOM CHT'HAN B TI0JIOCE HU3KUX YaCTOT TPeOCHKON (PHUIBTPOB pasioxe-
HUS CUT'HaJIa st GOPMHUPOBaHNUS (PUIBTPOBAHHOTO 3BYKOBOTO CHUTHAJIA B TI0JIOCE HU3KUX YaCTOT;

W3BJIEKAIOT M3 KOJIMPOBAHHOTO 3BYKOBOI'O OWTOBOTO IOTOKa (DJIAYKKOBBIM YKa3aTenlb, yKa3bIBarOLIHH,
JIOJDKHBI JIM BBITIOJIHATHCS HaJl 3BYKOBBIMHU JTAHHBIMHM JIMHEIHOE NMpeoOpa3oBaHUe WM rapMOHHYECKas! TPaHCIO-
3HIHS;

BOCCTAHABJIMBAIOT YACTh ITOJIOCHI BEICOKMX YacTOT 3BYKOBOT'O CHUTHAJIA C MCIONb30BAaHUEM (PUIBTPOBAHHO-
TO 3BYKOBOTO CHTHaja B IOJIOCE HU3KHX YaCTOT U METAJAHHBIX PEKOHCTPYKIMH BBICOKHX YaCTOT B COOTBETCT-
BUH C (pIIaXKKOBBIM yKa3aTeJIeM; ’

KOMOMHHUPYIOT (PUIBTPOBAHHBIN 3BYKOBOW CHTHAN B IOJIOCE HU3KHUX YacTOT M BOCCTAHOBJICHHYIO JacCTb
TMIOJIOCHI BEICOKHX 9acTOT [UIsl (JOPMHUPOBAHHS IIHPOKOIOIOCHOTO 3ByKOBOTO CUTHAIA,

TIPH 3TOM TpeOeHKa (UIBTPOB PA3JIOKEHHS CHUTHAJIA BKIIOYAET B ce0s QUIBTPHI pas3lioKEHUs CHUTHAIA
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hy(n), KOTOpPBIE ABIAIOTCSI MOAYIMPOBAHHBIMH BapUaHTaMH1 IIPOTOTHITHOTO (PriIbTpa po(n), COraacHo

i3 1 N
hi(n) = po(n) exp{iM[k + E)(n - 2)]
, 0<n<N;0<sk<M

/i€ po(n) - BEMECTBEHHO3HAYHBI CUMMETPUIHBINA MITH HECUMMETPUIHBIA TPOTOTUITHBIA GUIBTP, M - KO-
JIMYECTBO KaHAJIOB B TpeOeHKe (GIIBTPOB Pa3IoKeHUs CUTHAMA, a N - MOPAAOK MPOTOTHITHOTO (PribTpa.

2. Croco6 1o 1.1, B KOTOPOM KOAMPOBAHHBINA 3BYKOBOW OMTOBBIN TIOTOK JOTIOJTHUTEIHHO BKJIFOYAET B ce0s
9JIEMEHT 3aIlOJHEHUs ¢ MICHTU(PHUKATOPOM, YKA3bIBAIOIINM HAYaAJIO JJIEMEHTA 3allOJHEHHS, U JaHHBIMH 3aII0JI-
HEHUS 10CyIe MICHTU(PHUKATOPA, IPH 3TOM JIaHHBIE 3aII0JIHEHHUS! BKIIIOYAIOT B ce0sl (DIaXKKOBBIH yKa3aTeJb.

3. Cnoco6 1o 1.2, B KOTOPOM HICHTU(HUKATOP SIBISIETCSI TPEXOUTHBIM 0€33HaKOBBIM IIEIIBIM YHUCIIOM, Iiepe-
JTaBa€MbIM CTapIIUM OWTOM BIIEpEl M IMEIOINM 3HadeHue 0x6.

4. Cnocob no 1.2, B KOTOPOM JaHHbIE 3allOJHEHHS BKIIOYAIOT B ce0sl MOJE3HYI0 HAarpy3Ky pacIIUpeHHS,
THOJIe3Hasl Harpy3Ka pacIIUpeHHs BKIIIOYAET B ceOs NaHHBIE pacUIMPEHUs PEIUIMKAIH MOJI0C CIEKTPa M I0JIe3-
Hasl Harpy3Kka pacIIupeHHs] HACHTH(UINPYETCS YeTHIPEXOUTHBIM 0€33HAKOBBIM IIEIIBIM YHCIIOM, TepeIaBacMbIM
cTapmuM OuToM Briepen u uMeromuM 3Haderue '1101" o '1110', 1, o BEIOODY,

IIPY ATOM JTaHHBIC PACIINPEHHS PEIUTHKAINH IT0JIOC CIICKTPa BKITIOYAIOT B ce0s

HEeoO0s3aTeNBHBIHN 3ar0JI0OBOK PEIUTHKALINH TT0JIOC CIIEKTPa,

JTAaHHBIE PEIUTHKAIMN T0JIOC CIIEKTPa MOCEe 3aT0JI0BKA,

AJIEMEHT PACHIMPEHUS PEIUIMKALINH ITOJIOC CIIEKTPa IIOCIIe TaHHBIX PETUIMKALINH II0JIOC CIIEKTPa, ’

IpH 3TOM (PIIAKKOBBINA yKa3aTelb BKIIIOYCH B JIEMEHT PACIIMPECHUS PEIUIUKAIINH ITOJIOC CIEKTpa.

5. Cnoco6 mo sobomy ogHOMy U3 miLl-4, B KOTOPOM MeTafaHHBIE PEKOHCTPYKIHMH BBICOKHX YacTOT
BKJIIOYAIOT B ceOs1 pabounii mapamerp, BHIOPAHHBIM W3 TPYIIIBI, COCTOSMICH M3 MacIITaOHBIX KO3()(HUIIMEHTOB
orubaronield, MacITaOHBIX KOA(Q(UIMEHTOB YPOBHS COOCTBEHHBIX IIyMOB, MH(OPMALUH O CHHYCOMIAJIbHOM
JIOTIOJTHEHHUH, HH(OpMannK 0 BPeMs1/9aCTOTHON CETKE, YaCTOTHI Pa3JIeNIeHNs U peXkuMa 00paTHOH (HIIbTPALIUH.

6. Cnoco6 no 1r000My oHOMY U3 NI 1-4, B KOTOPOM NPOTOTHITHEIN QHUIBTP po(n) BEIBOANUTCS N3 K03 hu-
LUEHTOB 110 Ta0II. 4.

7. Cnoco6 1o 1r000My 0THOMY U3 Tl 1-4, B KOTOPOM MPOTOTUITHBIN QHIIETP Po(n) BEIBOAUTCS U3 KOIPPHu-
IIUEHTOB MO TabJ. 4 MOCPEJCTBOM OJHON WM OoJiee MAaTEeMATHYECKUX OIEPAIid, BEIOPAHHBIX U3 TPYMIIHI, CO-
CTOSAIIEH M3 OKPYTJICHHS, HOHWKAIOMIEH JUCKPETH3ANN, HHTSPIOJISIINH W TPOPEKUBAHISL.

8. Croco6 mo moboMy ogHOMY W3 Til.1-4, B KOTOpOM (ha30BBINH CABHT JTOOABISIETCS B (QHILTPOBAHHBIN
3BYKOBOW CHTHAJI B TIOJIOCE HU3KHUX YacTOT Mocie GUIbTpaii M KOMIICHCUPYETCs Tiepel KOMONHIUPOBAHNEM.

9. JlonroBpeMeHHBI MalIMHHO-YMTAEMbIH HOCHTENb, COJepKalinii B cebe KOMaHABL, KOTOpbIE, KOTaa
TPUBOASTCS B UCTIOJIHEHUE IPOLIECCOPOM, BBITTOJIHAIOT c11oco0 1o 11.1.

10. [exonep Aist AEKOIMPOBAHHSI KOJUPOBAHHOTO 3BYKOBOTO OUTOBOTO ITOTOKA, IEKOJEP CONCPKUT

BXO/IHOW MHTep(eiic I mpuemMa KOANPOBaHHOTO 3BYKOBOT'O OMTOBOI'O MOTOKA, KOJMPOBAHHBIH 3BYKOBOH
OWUTOBBI MOTOK BKIIIOYAET B ceOs 3BYKOBBIE JaHHBIC, MPECTABIIIOIINE COOOH 4acTh IMOJIOCHI HU3KHX YacTOT
3BYKOBOT'O CHT'HAJIa;

OCHOBHOH JIEKOJep U AEKOAUPOBAHMS 3BYKOBBIX JaHHBIX IS (DOPMUPOBAHHS IEKOANPOBAHHOTO 3BYKO-
BOTO CHTHAJA B TI0JOCE HU3KHUX JacTOT;

CHHTAKCHYICCKUN aHAJTU3aTOpP VIS U3BJICUCHHS M3 KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA METa/aH-
HBIX PEKOHCTPYKIIMH BBICOKMX YacCTOT, METalaHHbIE PEKOHCTPYKIIMH BBHICOKMX YaCTOT BKIIOYAIOT B ceds pabo-
YHe MapaMeTpsl Ui Iporecca PEeKOHCTPYKIIMH BBICOKHX YacTOT, KOTOPBIA JUHEWHO IpeolOpasyeT HEKOTOpoe
KOJIMYECTBO CIEAYIOMNX APYT 3a APYTOM IOAINAIIa30HOB M3 YaCTH MOJIOCH HU3KUX YacTOT 3BYKOBOTO CHTHAJIA
B YaCTh I10JIOCHI BBICOKHX YacTOT 3ByKOBOTO CHTI'HAJA;

rpeOeHKyY (QHUIBTPOB Pa3IOKEHUS] CUTHANA JUIsl (QUIBTPALUH AEKOJANPOBAHHOTO 3BYKOBOTO CHTHaja B IO-
JI0CEe HU3KHX YacTOT, YT00BI OPMUPOBATH (GMIIBTPOBAHHEINH 3ByKOBOW CHTHAII B ITOJIOCE HU3KUX YacTOT;

CHUHTaKCHYECKUI aHaIU3aTop Ul W3BJICUEHUS] U3 KOJMPOBAHHOTO 3BYKOBOTO OMTOBOTO ITOTOKA (hIIAXKKO-
BOTO yKa3aTelis, yKa3bIBaIOIIEro, OJDKHBI JIM BHITTOIHATHCS HaJl 3ByKOBBIMH JIaHHBIMH JINHEWHOE NpeoOpa3oBa-
HHE WM TapMOHNUYECKAs! TPAHCIIO3HIIHS;

BOCCTAHOBHTEIb BHICOKHX YaCTOT I BOCCTAHOBIICHHUS YaCTH MOJIOCH BBICOKHMX YacTOT 3BYKOBOTO CHTHa-
Jla ¢ WCIIOJIF30BaHUEM (IIIBTPOBAHHOTO 3BYKOBOTO CHT'HAJa B MOJIOCE HU3KHUX YaCTOT W METAIaHHBIX PEKOHCT-
PYKIHHU BBICOKHX YaCTOT B COOTBETCTBHUH C (DIIaXKKOBBIM YKazaTelleM; ’

rpeOeHKY (PHIBTPOB CHHTE3a CHTHANIA JUISI KOMOWHUPOBAaHUS (PHIILTPOBAHHOTO 3BYKOBOTO CHTHAJA B TIOJIO-
C€ HU3KHUX 9acTOT M BOCCTAHOBJICHHOW YACTH MOJIOCHI BBICOKMX YacTOT I POPMHUPOBAHUS IIMPOKOIIOIOCHOTO
3BYKOBOT'O CHI'HaJIa,

IIPU 3TOM TpeOeHKa (HUILTPOB PA3IOKEHUSI CUTHANa BKIIOYaeT B ceOsi (GUIBTPHI pasioKeHHs CHUTHAIA,
hy(n), KOTOpBIE ABIAIOTCSI MOAYIMPOBAHHBIMH BapHaHTaMH1 IIPOTOTHITHOTO (ritbTpa py (n) coraacHo

bt 1
hi(n) = po(n) exp{i(k + *)(n - )J
MU 20 2] osnswmosk<M

1€ po(n) - BEIIECTBEHHO3HAYHBIH CUMMETPHYHBIA MM HECUMMETPHYHBIA MPOTOTUIHEIA GuiibTp, M - Ko-
JUYECTBO KaHAJIOB B TpeOCHKE (HMIBTPOB PA3JIOKECHNUS CUTHANA, a N - TIOPSAOK POTOTHITHOTO (pUIIBTpa.
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11. Hexonmep no 1m.10, B KOTOPOM KOJUPOBAHHBIN 3BYKOBOI OMTOBBIN MOTOK JOMOTHUTEIHEHO BKIFOYACT B
ceOsl DIIEMEHT 3aMOJHECHUS C HICHTU(UKATOPOM, YKA3hIBAIOIIUM HAYaJIO0 JJIEMCHTA 3aIllOJHCHUS, U JaHHBIMHU
3aI0JIHEHHA I0CTIe WACHTU(PUKATOPA, IIPH STOM JaHHBIE 3aTI0JHEHUS BKIIOYAIOT B ce0s (IaKKOBBIH IIPU3HAK.

12. dexoxep mo m.11, B KOTOPOM HIEHTU(PHUKATOP SBIACTCA TPEXOUTHBHIM O€33HAKOBBIM IIEIBIM UHCIIOM,
nepeaBaeMbIM CTAPIIUM OUTOM BIEpE] U MMCIOIIMM 3HaueHue 0x0.

13. Hdexonmep mo 1m.11, B KOTOPOM JaHHBIE 3aIIOJIHEHUS BKIIIOUAIOT B ce0s TOJIE3HYIO HArpy3Ky pacuiupe-
HUS, TIOJNIe3HAs Harpy3Ka pacIIMpeHMs BKIIOYaeT B ce0s JaHHBIC PACIIMPEHUS PEIUIMKAIMK II0JIOC CIIEKTpa U
MoJIe3Hast Harpy3Ka PacIIMpeHUs] WACHTUQHUIHUPYETCS YeTHIPEXOUTHBIM O€33HaKOBBIM LIEJBIM YHCIIOM, Mepera-
BaeMbIM CTapIIMM OUTOM BIiepea 1 uMmerommm 3Hadenue '1101" wiun '1110', u, mo BEIOOPY,

IIPY ATOM JTaHHBIC PACIINPEHHS PEINIHKAIINH II0JIOC CIIEKTPa BKIIIOYAIOT B ce0st

HEO0O0s3aTEeNBHBIN 3ar0JI0OBOK PEIUTHKALINY ITOJIOC CIICKTPa,

JTAaHHBIC PEILTHUKAIIMY TI0JIOC CIIEKTPa MOCIIE 3ar0JIOBKA,

AJIEMEHT PACHIMPCHUS PEIUTHKALINY MTOJIOC CIICKTPA TMOCIIE TaHHBIX PEIUIMKAIIAH TI0JIOC CIICKTPa, ’

IIpH 3TOM (PIIAKKOBBIN yKa3aTelb BKIIFOYCH B JIEMEHT PACIIMPCHUS PEIUIMKAIINH MTOJIOC CIICKTpPa.

14. [Texonep mo modomy ogromy u3 mi.10-13, B KOTOpOM MeTaJaHHBIC PEKOHCTPYKIIMU BBICOKHX YacTOT
BKITIOUAIOT B ceOsi pabouunii mapameTp, BEIOpAaHHBIA M3 TPYIIBI, COCTOSIICH M3 MacmTaOHBIX KOd(h(HUIIMEHTOB
orubarormiei, MacmTaOHBIX KOA(P(GUIIMEHTOB YPOBHS COOCTBEHHBIX IIYMOB, WH(POPMAIIUH O CHHYCOHUIATHLHOM
JTOTIOTHEHUH, HHPOPMAITUU O BPEMS/IaCTOTHON CETKE, YACTOTHI pa3/IeleHHus U peKuMa 00OpaTHON (QHIIbTpaITHH.

15. Jlekoaep mo mobomy ogroMy u3 1. 10-13, B KOTOpOM MPOTOTHITHEIN GHUIBTP Po(N) BEIBOAUTCS U3 KO-
3¢ ummenton no Tabdi. 4.

16. Jlekoaep mo mobomy ogrHoMy u3 1. 10-13, B KOTOpOM MPOTOTHITHEIN GUIBTP Po() BEIBOAUTCS U3 KO-
3¢ ¢unueHToB Mo Tabdi. 4 MOCPEACTBOM OJHOM WK OoJice MaTEMaTHICCKHUX ONepalnii, BRIOPAHHBIX U3 TPYIIIEI,
COCTOSIICH U3 OKPYTIICHUS, MOHMKAIOMICH TUCKPETH3AINY, HHTSPIIOJISIINH WK TPOPE)KUBAHUSL.

17. dexonep no modomy oxHoMy 13 m.10-13, B koTopoM (a3oBEIi caBUT 100aBiseTcsl B (GUIBTPOBAHHBIH
3BYKOBOW CHTHAJI B TIOJIOCE HU3KHUX YaCTOT Mocie (GUIBTPAiU ¥ KOMIICHCUPYETCS TIepel KOMOUHUPOBAHUEM.
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