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(57) B u300pereHuu packpbIT Crocod WIS JEKOAMPOBAHMS KOIMPOBAHHOIO 3BYKOBOTO OMTOBOIO MOTOKA.

Croco6 BKkiIouaer B cebs NMpHeM KOAMPOBAHHOTO 3BYKOBOTO OWTOBOTO TOTOKA W JIEKOAWPOBAHHE
3BYKOBBIX JaHHBIX JUIsi (DOPMUPOBAHUS AEKOIUPOBAHHOTO 3BYKOBOTO CUTHAJIA B MOJOCE HU3KUX YACTOT.
Crioco0 JOTMONHUTEIBHO BKITIOUACT B CeOS M3BJIICUCHUEC METAJaHHBIX PEKOHCTPYKIIMUA BBHICOKUX YacTOT
U QUIBTPALMIO IEKOJHUPOBAHHOTO 3BYKOBOTO CHTHajia B IOJIOCE HU3KUX YAaCTOT TPeOCHKO# (HIBTPOB
pasnoxeHuss curHana s (popMUpOBaHHs (DUIBTPOBAHHOIO 3BYKOBOIO CHIHAJa B IOJOCE HH3KHX
yacToT. Croco0 Taxke BKIIOYAeT B cedsl M3BJICUEHHE (IIayKKOBOTO MPU3HAKA, YKA3bIBAIOIIETO, TOJKHEI
JM BBIMOJHATHCS HAJl 3BYKOBBIMH JAHHBIMH CHEKTPaJbHOE MpeoOpa3oBaHME WM TapMOHHUYECKAs
TPAHCIO3MIUS,, U BOCCTAHOBJICHWE YACTH BBICOKMX YaCTOT 3BYKOBOTO CHTHajla C HCIIOIb30BAHUEM
(bUITBTPOBAHHOTO 3BYKOBOTO CHUTHAJIA B MOJIOCE HU3KHUX YaCTOT M METAJaHHBIX PEKOHCTPYKIIUU BBICOKUX
YacTOT B COOTBETCTBHU C (MIAKKOBBIM ITPH3HAKOM.
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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 ce0s1 KaK 3BYKOBBIE TaHHBIC (HAIIPUMEDP, KOAUPOBAHHBIE
3BYKOBBIE IaHHBIE), YKa3bIBAIOLINE OAWH WK 00Jiee KaHAJIOB 3ByKOBOTO KOHTEHTA, TaK M MeTaza

HHbIE, YKa3bIBAIOIUE 110 MEHbIIEH Mepe OJHY XapaKTePUCTUKY 3BYKOBBIX JaHHBIX UM 3BYKOBOI'O KOHTEH-
ta. OJJHAM U3 MIMPOKO W3BECTHBIX (OPMATOB Al POPMHUPOBAHUS KOAUPOBAHHOTO 3BYKOBOTO OMTOBOTO IOTOKA
asisiercs (opmar IlepcriekTuBHOTO 3BYyKOBOro KoaupoBanusi (AAC) MPEG-4, omucanHblii B cTaHmapre
ISO/IEC 14496-3:2009 MPEG. B crannapre MPEG-4, AAC 06o03HauaeT "nepcreKTHBHOE 3ByKOBOE KOJIMPOBa-
Hue", a HE-AAC o6o3Hauaer "BbIcOKOA(EKTHBHOE TTEPCIIEKTHBHOE 3BYKOBOE KOUpPOBaHHUE" .

Crangapr AAC MPEG-4 omnpenensieT HeCKOIBKO 3BYKOBBIX MPOQHIIEH, KOTOPBIE ONPEAENSIOT, KakKue 00b-
eKThl M CpEJCTBa KOJMPOBAaHMS MPUCYTCTBYIOT B COBMECTUMOM KOAMPOBINUKE WM AeKoaepe. Tpems m3 3Tux
3BYKOBBIX Tpodwiteit sBisitores (1) mpoduns AAC, (2) npoduns HE-AAC u (3) npoduns HE-AAC v2. Ipo-
¢ums AAC BrimrouaeT B ces Tum o0bekta Maoi cioxkaocT AAC (mmu "AAC-LC"). O6vexkt AAC-LC sBiser-
cs1 aHasoroM s ipoduns maioin cinoxkaoctn AAC MPEG-2 ¢ HeKOTOpBIMU KOPPEKTUPOBKAMHU U HE BKIIFOYAET
B ce0s1 HE THIT 00BhEKTa perutnkanuu mosioc crekrpa ("SBR"), Hu T o0beKkTa nmapamMeTpudeckoi crepeoGoHnn
("PS"). IMpodums HE-AAC sBnsieTcst HaagMHO)KecTBOM Tipoduist AAC U TOTOTHUTENFHO BKJIIOYAET B CEOS THIT
oobekta SBR. IIpopmns HE-AAC v2 seustercst HanmHoxxecTBoM npoduist HE-AAC 1 10MOITHUTENBHO BKITIO-
yaeT B ce0s Tun oObekra PS.

Tun o6bexta SBR conepxut B cebe CpeAcTBO PEIUIMKALMU TI0JIOC CHEKTPa, KOTOPOE SIBISIETCS BayKHBIM
CPE/CTBOM KOAMPOBaHUS pEeKOHCTPYKIHMK BhicokuX yacToT ("HFR"), xoTopoe 3HaunTensHo ynmydmaer 3ddex-
TUBHOCTb C)KaTHUSl MEPLENIMOHHBIX 3BYKOBBIX KOAEKOB. SBR peKkoHCTpyupyeT BBICOKOYACTOTHBIE COCTaBIISIO-
Iye 3BYKOBOTO CHTHAla Ha CTOPOHE NpHEMHHUKa (HampuMep, B Aekozaepe). TakuM o0pa3oM, KOIUPOBIINKY
HY’KHO KOJMpPOBAaTh M INEPElaBaTh TOJBKO HU3KOYACTOTHBIE COCTABIIIOIINE, NMPEAOCTABIAS BO3MOXKHOCTD IS
ropaszo OoJiee BEICOKOTO KauecTBa 3ByKa Ha HU3KUX CKOPOCTAX Iepenadn naHHbIX. SBR ocHoBaHa Ha permka-
IIY TIOCJICI0BATENILHOCTEH TapMOHHK, PAaHEE YCEUEHHBIX, Ul TOTO YTOOBI yMEHBIIUTH CKOPOCTh IIepeJayun JaH-
HBIX, U3 MUMEIOMIETOCS B PACIOPSHKEHUH CHTHANA C OIPAaHUYEHHON IMMPUHOM MOJIOCH! YacTOT M YIPAaBISAIOMINX
JAHHBIX, TIOJ[ydCHHBIX U3 KOAMPOBIINKa. COOTHOMICHNE MEXIY TOHAIBHBIMU M IIyMOIOJOOHBIMU COCTABIISIO-
UMM TTOJIEPKUBACTCS TTOCPEACTBOM aJIalITUBHOI 00paTHON (HUIBTpALUH, a TaKKe HeoOsN3aTeIbHBIM 100aBe-
HHEM IIIyMa U CUHYCOMJaNnbHbIX curHanos. B crangapre AAC MPEG-4, cpeactso SBR BEIIONHAET CHEKTpaib-
HYIO BKJIEHKY (TakXe Ha3blBaeMOe€ JIMHEHHBIM IpeoOpa3oBaHUEM WM CIIEKTPAIBLHBIM peoOpa3oBaHueM), B KO-
TOPOM HEKOTOPOE KOJIMYECTBO CJEIYIOMIMX APYT 33 IPYroM MOJINana3oHoB KBaJIPaTYPHBIX 3epKaIbHBIX (QHIIb-
tpoB (K3®, QMF) kommpyrores (nim "BkienBaoTcs") U3 NepelaHHON 9acTH MOJIOCHI HU3KUX 9aCTOT 3BYKOBOTO
CHTHaJa B 4acTh IOJIOCH BBICOKMX YacTOT 3ByKOBOT'O CHTHAJA, KoTopas popMupyeTcst B JeKoAepe.

CriekTpanbHas BKIEHKa WIN JIMHEHHOE MpeoOpa3oBaHUe MOTYT HE OBITh HICATBHBIMHU AJISI HEKOTOPBIX TH-
TIOB 3BYKOBOTO CHTHAJIa, TAKUX KaK MY3BIKAJIBHBII KOHTCHT C OTHOCHTEIIFHO HU3KUMH YacTOTaMH Pa3[elICHUsI.
[TosToMy, HEOOXOANMBI TEXHOJIOTHUH VISl YITyUYIIECHHS PEIUTHKALUH MOJO0C CIEKTPA.

Kparkoe onucanue BADHAHTOB OCYIleCTBIeHHs H300peTeHUs

PackpeITa nepBas TpyInna BapHaHTOB OCYIIECTBICHHS, KOTOPAs OTHOCHTCS K CIIOCO0y ISt AEKOIUPOBAHHSA
KOJIMPOBAaHHOT'O 3BYKOBOTO OMTOBOTO 1mMoToka. Crioco0 BKIItOYaeT B ce0sl MpueM KOJMPOBAaHHOTO 3BYKOBOTO OH-
TOBOTO ITOTOKA U JIEKOJUPOBAHHE 3BYKOBBIX JIAaHHBIX JUI (DOPMHUPOBAHUS JIEKOJUPOBAHHOTO 3BYKOBOT'O CHUTHAJIA
B 10JIOCE HU3KHX 9acTOT. CIOCO0 JOMOIHHUTENHHO BKIIIOYAET B CeOsl M3BJICUEHHE METaJaHHBIX PEKOHCTPYKILIUH
BBICOKHX 4YacTOT M (WIBTPALHNIO JEKOAWPOBAHHOTO 3BYKOBOTO CHI'Hala B IOJOCE HM3KHMX YacTOT I'PeOCHKOM
(UIBTPOB pa3NoKeHUs] CUTHANIA Uil GOPMHUPOBaHMS (DHILTPOBAHHOTO 3BYKOBOTO CHTHajla B TI0JIOCE HU3KUX
yacToT. Croco0 IOMOJIHNUTENBHO BKIIOYAET B ce0st M3BJIcUeHHE (DIIa)KKOBOTO MPHU3HAKA, YKa3bIBAIOIIETO, TOJIK-
HBI JIU BBITIOJHATHCS HAJl 3BYKOBBIMH JaHHBIMH CIIEKTPalbHOE NPeoOpa3oBaHUE WIIM TapMOHHYECKAsk TPAHCIIO-
3UIUSL, ¥ BOCCTAHOBJICHHUE YaCTH BBICOKHX YacTOT 3BYKOBOT'O CHI'HAJIA C MCIONb30BaHUEM (DPHIIBTPOBAaHHOTO 3BY-
KOBOTO CHTHaJIa B I0JIOCE HU3KUX YacTOT U METAJaHHBIX PEKOHCTPYKIUH BBICOKHMX YaCTOT B COOTBETCTBHU C
(bnmaxxkoBBIM TIpH3HAKOM. B 3akirodenue, crocod BKIIOYAET B ceOsi KOMOMHUpPOBaHUE (QUIBTPOBAHHOTO 3BYKO-
BOTO CHT'HaJIa B M0JIOCE HU3KHUX YacTOT M BOCCTAHOBJICHHOW YaCTH MOJIOCHI BBICOKHX YacTOT IJIst (JOPMHUPOBAHHSA
MIMPOKOIOIOCHOTO 3BYKOBOTO CUTHAIA.

Bropas rpynmna BapuaHTOB OCYIIECTBIEHUS OTHOCUTCS K 3ByKOBOMY JEKOJEpY A AEKOAUPOBAHUS KOIU-
POBaHHOTO 3BYKOBOT'O OMTOBOTO 1MOTOKa. Jlekozep BKIIOYaeT B ceOsi BXOAHOW MHTepdeiic a1 mprueMa KOoJIupo-
BAaHHOTO 3BYKOBOTO OMTOBOTO IOTOKA, I'/Ie KOAWPOBAHHBIN 3BYKOBOH OMTOBBIN IOTOK BKIIIOYAET B ceOs 3BYKO-
BBIC JJaHHBIE, 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 BKIIIOYaeT B ce0sl JeMyIbTUILUICKCOD JUIS M3BJIEUCHUS! U3 KOAMPOBAHHOTO 3BYKOBOTO
OUTOBOTO IOTOKA METAJAaHHBIX PEKOHCTPYKIMH BBICOKHX YacTOT, TJI€ METaJaHHbIE PEKOHCTPYKIUH BBICOKHX
YacTOT BKJIIOYAIOT B ceOst paboure mapaMeTpsl IS Mpoliecca PEKOHCTPYKIMH BBICOKHX YacTOT, KOTOPBIHA JH-
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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 JUIsT QMIIBTPALlM JEKOJUPOBAHHOTO 3BYKOBOTO CHTHANA B ITOJIOCE HU3KUX YACTOT, YTOOBI
(hopmMupoBaTh (pUIETPOBAHHEBIN 3BYKOBOI CHTHAJ B MOJIOCE HU3KUX YacTOT. Jlekoaep HOTOIHUTENHHO BKIIFOYAaeT
B ce0s IeMyNBTUILICKCOP I M3BJICUCHUS M3 KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA (hIIasKKOBOTO TPH-
3HaKa, YKa3bIBAIOIIETO, JOJDKHBI JIM BBIOJIHATHCSA HaJ 3BYKOBBIMH JaHHBIMU JIMHEHHOE NpeoOpa3oBaHHE WIH
TapMOHWYECKasl TPAHCTIO3UINS, U BOCCTAHOBUTENHh BBICOKHX YACTOT JUISI BOCCTAHOBJICHHS YaCTH BBICOKHX Yac-
TOT 3BYKOBOTO CHTHAlIa C HCIIOJIF30BaHUEM (PHIBTPOBAHHOTO 3BYKOBOTO CHTHAJIA B TMOJIOCE HU3KHUX YaCTOT H
METaJJaHHBIX PEKOHCTPYKIUHU BBICOKAX YacTOT B COOTBETCTBHH C (PIIAKKOBBIM NPU3HAKOM. B 3akirodeHue, jae-
KOJIep BKIIFOYAeT B ceOsl TpeOeHKY (DHIBTPOB CHHTE3a CUTHANA JJ11 KOMOMHHPOBAaHUS (PITBTPOBAHHOTO 3BYKOBO-
TO CHUTHAJA B MOJOCE HU3KUX YaCTOT M BOCCTAHOBIICHHOHN YaCTH TOJOCH BEICOKHAX YaCTOT, YTOOBI (hOPMHUPOBATH
MIMPOKOTIOIOCHBIHN 3BYKOBOY CHUTHAJL.

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

Kpartkoe onucanue uepre:xeit

@ur. 1 - cTpyKTypHas cXxema BapHaHTa OCYIIECTBICHUS CHCTEMBI, KOTOPas MOXKET OBITH BBITIOJHEHA C
BO3MOYKHOCTBIO BEITIONHATEH BapHAHT OCYIIECTBICHH 00J1a1af0IIero mpru3HakaMu n300peTeHus crmocooba.

@wur. 2 - CTpyKTypHas cxeMa KOIMPOBIIHKA, KOTOPBIH SBISETCS BApUAHTOM OCYIIECTBICHHUS 00J1agaoero
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 CHTHAIIA.

@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 0003Ha4eHHii 1 TEPMHHOJIOTHS

Ha BceM mpOTsHKCHHM TaHHOTO OMUCAHUS M300PETCHUS, B TOM YHCIC B (OpPMYyJe U300pETCHHUS, BBIpaKe-
HHUC BBHINIOJIHCHHUE ONEpanuu "Han' CHUTHAIOM WM JaHHBIMU (Hampumep, QUibTpaimei, MacmTaOupoBaHHEM,
npeoOpa3oBaHUEM WM MPUMECHEHUEM KO3 QHIMCHTa epeiad 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
MpeIBapUTENLHON (PUIIbTpAIK UK TIPEABAPUTEIBHONH 00pabOTKe Tiepe; ] BBITOJIHEHUEM OTIepaIliy HaJl HUM) .

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 00pAOOTKHU, 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, COICPIKUT B ceOe OJIOK 00pabOTKH 3BYKOBOTO CUTHAJA WIIH 3BY-
KOBOM mpo1ieccop.

Ha BceM MpOTSDKEHUM 3TOTO ONMHCAHWS HU300pPETEHUs, B TOM YHUCIE, B GOpMylie H300pETCHHS, TCPMUH
"mpucoenuHseTC" WK "MpUCOeTUHEH" UCTIONB3YETCs B IMMPOKOM CMBICIE, 9TOOBI 03HAYATh MPSIMOE HIIH 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 COCIOMHEHHH. bojee TOro, KOMIOHEHTHI, KOTOpble OOBEIUHEHBI B N C IPYTHMHU
KOMIIOHEHTaMH, TaK)Ke COeAMHEHBI IPYT C APYTOM.

IloapoOHoe onucaHne BAPHAHTOB OCYIIECTBIEHUS U300peTeHus

Crangapr AAC MPEG-4 npearonaraer, 4Tto KoaupoBaHHbIH 6uTOBBIH MoTok AAC MPEG-4 BKitouaer B
ce0s1 MeTaaHHbIe, YKa3bIBaIOIINE KaXKAbIH THI 00paboTkn pekoHcTpykunu Beicokux dactot ("HFR"), koropas
JIOJDKHA BBITIONMHSTHCS (€CHM KaKas-HHOYIb JOJKHA BBIMOJHATHCS) ASKOACPOM JIS IEKOAUPOBAHHS 3BYKOBOTO
KOHTEHTa OUTOBOTO MOTOKA, W/MJIM KOTOPBIC YIPABISIOT Takol o0paboTkoir HFR w/mim ykas3pIBaloT 1O MCHb-
el Mepe OJHY XapaKTepUCTHKY WIIH IapaMeTp o MeHbIel Mepe oaHoro cpeactsa HFR, momnexamero mpu-
MEHCHUIO UIS JICKOIMPOBAHMs 3BYKOBOTO KOHTEHTa OMTOBOTO ITOTOKAa. B MaTepmamax HacCTOSMICH 3asBKH MBI
WCTIONB3YyeM BhIpakeHue "MeTtamanasie SBR" miist 0003HaueHNsS MeTaJaHHBIX dTOTO THITA, KOTOPHIH OMHMCaH WU
ynomunaetcss B ctangapte AAC MPEG-4 nns mcronb3oBanus ¢ perummkanuei nojoc cnektpa ("SBR"). Kak
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MPUHUMAETCS BO BHUMAHHUC CIICIIUATUCTOM B JaHHOU 00nacTu TexHuku, SBR sBisercst 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 rmaBasiM 0O6pazom
SBIISIETCA TOCTOOPAabOTKOW B JIEeKOnepe, Ba)KHBIC IMapaMeTphl W3BIEKAIOTCS B KOIMPOBIIHKE, IUISI TOTO YTOOBI
obecrieunBaTh HanOOJIEEe TOYHYIO PEKOHCTPYKIIMIO BRICOKHX YacTOT B jeKkojaepe. 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 IIOCPEACTBOM Pa3I0KEHUS CUTHAJIA ¢ MOMOIIBI0 KoMIuekcHbIX K3®d u nocnenyromero 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 orudaronel JOmKHA YYUTHIBATh, YTO MEPEXOIHBIA MPOIECC B OPUTHHATE, TIABHBIM
00pa3zoM pacIojI0KeHHBIH B 00J1aCTH BBICOKMX YacTOT (HalpHMep, BBICOKHI BBIOPOC), OyAeT NIPUCYTCTBOBAThH B
HE3HAYUTENLHOW CTereHn B copMupoBaHHOW SBR monoce BBICOKMX YACTOT Mmepea KOPPEKIUeH orudaroIie,
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
WHBIE TPeOOBaHMS Ha pa3pelIeHue M0 BPEMEHH U YaCTOTE JaHHBIX OTHOAIOIIeH CIIEKTpa 0 CPaBHEHHIO C TPaIH-
IIMOHHOH OIEHKOW Oru0aromeli CreKTpa, Kak UCIoIb3yeMast B IPYTUX aTOPUTMaX 3BYKOBOTO KOJTUPOBAHHS.

Kpome ormbaromed criekTpa, M3BIEKAIOTCS HECKOJBKO JOMOIHUTEIBHBIX MapaMeTpOB, MPEACTaBIISMIOMINX
co00il creKTpaJbHbIE XapaKTEPHCTHKH BXOIHOTO CHUTHala JUIsl pa3HbIX YacTOTHO-BpeMEHHBIX obOusacteif. Ilo-
CKOJIbKY KOJMPOBILMK €CTECTBEHHO UMEET JOCTYI K UCXOJHOMY CUTHAITY, a TaKkKe K HH(POPMAIHU O TOM, KaKUM
obpazom Giiox SBR B nekonepe OyzneT co3maBaTh MOJIOCY BEICOKMX YacTOT, PH YCIOBHHU OIPEEIICHHOTO 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 00pa30M COCTaBIISIET CITydaifHBIE COCTAaBIIAIONINE CHUTHANA, a TAaK)KEe CUTYaIlWH, IJIe MOIIHBIC TOHAJIHHBIE
COCTaBIIIONIIE MPUCYTCTBYIOT B MCXOIHOMW TIOJIOCE BBICOKHX YacTOT 0€3 aHaJoroB B TOJIOCE HU3KMX 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 YacCTOTHBIN AMAINa3oH OJDKEH
ObITh OxBaueH SBR B manubiii MoMeHT BpeMeHu. Jlanaple SBR pannonansHO KOAMPYIOTCS TIepen mepenadei
MOCPENICTBOM HCIOJIB30BAaHUS IHTPONHMITHOTO KOIMPOBAHMSA, a TAaKXKE 3aBUCHMOCTEH KAaHAJIOB YIIPABIITIOLIIX
JIAHHBIX, B CIIy4ae CTEPeOPOHUIECKUX 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
MPOUCXOUT BCJICACTBHE TOI'O 0OCTOSTENBCTBA, YTO OOJIee HU3Kasi CKOPOCTh Iepeaud 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 CONMEPKUT MOAYIh JEKOIUPOBaA-
HUsI OUTOBOTO MTOTOKA, MOIYJh BOCCTaHOBIEHHS BBICOKHX dacToT (HFR), Moxyiie JONMOTHHUTENEHBIX BBICOKOYAC-
TOTHBIX COCTABJIIONIMX U MOJIYJIb KOppeKTopa orubdaromeid. CucreMa OCHOBaHa Ha TpeOeHKe (GHIBTPOB 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 ¢ Oojiee HU3KOW 4aCTOTOM JUCKPETU3alNH), I CO3/IaHHsI 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 13 K3D.
Bricokne 9acTOThl peKOHCTPYHUPYIOTCS M3 MOJOCH HU3KMX YacTOT THOKMM 0Opa3oM Ha OCHOBAaHHMH 3aJaHHBIX
mapaMeTpoB yIpaBlieHHUA. bojee Toro, peKOHCTpyHpOBaHHAS MOJ0CA BEICOKMX YaCTOT aJalTUBHO (IIBTPYETCS
Ha OCHOBE KaHAJOB ITOJAMANla30Ha COTJIACHO YIPABJIIIONIUM JaHHBIM, 9TOOB 00ECTICUYUTh HAJUICKAIINE CIICK-
TpaJbHbIC XapaKTePUCTHKH JaHHOW YaCTOTHO/BPEMEHHOM 001acTH.

Bepxaum ypoBHeM OutoBoro motoka AAC MPEG-4 sBiseTcsl MOCienoBaTeIbHOCTh OJOKOB NaHHBIX
(amemenToB "raw_data_block"), kaXkapIii U3 KOTOPBIX 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 HCIOJIB3YyeM TepMuH "O10K" it 0003Ha4deHus: cermMenta outoBoro noroka AAC MPEG-4, conep-
JKAIeTO 3BYKOBEIC NAaHHBIC (A COOTBETCTBYIOIIMX METAJaHHBIX H, II0 BBIOOPY, TAKXKE APYTUX CBA3aHHBIX JaH-
HBIX), KOTOpPBIE OIPEIEISAIOT WIM SIBISIIOTCS YKa3blBAIOIIMMU OJWH (HO He Oojiee 4YeM OJMH) DIIEMEHT
"raw_data block".

Kaxnmpiii 610k 6utoBoro nmotoka 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-
TAKCUYCCKUH 3IEMEHT UACHTU(PUIMPYETCS Pa3HBIM 3HadeHHeM 3neMenTa "id syn ele" nanubix. [Ipumeps cus-
TAKCHYECKUX DJJIEMEHTOB BKIOYaloT B cebs "single channel element()", '"channel pair element()" wu
"fill_element()". D1eMeHT OANHOYHOTO KaHAaJIa SBISETCS 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()OHUIECKI 3ByKOBOW CUTHAI).

DNeMEeHT 3aIloJIHEHUS SBIIAETCS KOHTeHHEpOM WH(OpMaIWy, BKIIOYAIONIeH B ce0s naeHTudukaTop (Ha-
MpUMep, 3HAYeHHE OTMEUYEHHOTo BhImIe dreMeHTa "id syn ele"), conmpoBokaaeMblii JAHHBIMHU, KOTOPBIE YIIOMH-
HAIOTCS KakK "JaHHBIC 3amONHEHUS". DJICMCHTHI 3alOJHEHUS HMCTOPHYCCKH HCIOJB30BANIUCH UIS KOPPEKIUU
MTHOBCHHOH CKOPOCTH IepeJadyd OMTOB OMTOBBIX MOTOKOB, KOTOPBIC JOJDKHBEI IIEPENaBaThCs MO KaHAIy C MO-
CTOSIHHOM CKOPOCTBIO mepenaud. JloOaBlieHHMEM HAIJICkKAIEro KOJIHYCCTBA JAaHHBIX 3allONHCHHS B KaXKIbIUA
OJIOK, MOXKET JJOCTUTaThCS TOCTOSIHHAS CKOPOCTh Mepeayl TaHHbIX.

B cooTBeTCcTBUUM ¢ BapuaHTaMHU OCYIICCTBICHHS Y M300PETCHUS JaHHBIC 3allOJIHCHHUS MOTYT BKIIIOYATH B
ceOst oTHYy WK OoJiee MOJIC3HBIX HArPY30K PaCcIIUpPEHUs], KOTOPBIC PACIIUPSIOT TUI JAHHBIX (HapuMep, MeTa-
JIaHHBIC), MOMYCKAIOIINX TIepeady B ONTOBOM MOTOKe. Jlekoaep, KOTOPhIH MpUHUMAET OUTOBBIC TOTOKH OYIyT C
JTAHHBIMH 3aII0THEHUS, COAEP)KAIlMMHU B ce0e HOBBIM THII TAHHBIX, IT0 BEIOOPY MOXKET MCIIONB30BaThCS YCTPOii-
CTBOM, NMPUHUMAOIIUM OWTOBBIM MOTOK (HAIpUMeEp, MEKOAECPOM) IS paciIupeHus HyHKIMOHAIBHBIX BO3MOXK-
HOCTel ycTpoiicTBa. TakuM 006pa3oM, Kak MOKET OBITh IPUHATO BO BHUMAHHE CITEIIHAIMCTOM B JaHHOH 00JIaCcTH
TEXHUKH, IIEMEHTHI 3allOJTHEHHUS SBIIAIOTCS CHEIMAIbHBIM THIIOM CTPYKTYPBI JaHHBIX U OTJIMYAIOTCS OT CTPYK-
Typ AaHHBIX, TUITHMYHO UCTIONB3YEMBIX JUIS ITepeaad 3BYKOBBIX JaHHBIX (HAIIpUMeED, TOJIE3HBIX HArPy30K 3BYKO-
BOT'O CHUTHAJIA, COACPIKAIINX B CeOs KaHAIBLHBIC TaHHBIC).

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS M300pPETCHUS, UACHTU(DHUKATOP, UCIOIB3YEMbIH I HICHTU(U-
Kalli{ DJIEMEHTa 3allOJIHEHMS, MOXKET COCTOSATh M3 TPEXOMTHOro 0GE33HaKOBOTO ILIEJNOr0 YHCIIa, IepeJaBacMoro
crapmuM 6utom Brepen ("uimsbf"), umeromero 3HaueHue 0x6. B omHOM 6110Ke MOTYT MOSBISATHCS HECKOJIBKO
9K3EMIUIIPOB OJIHOTO U TOTO K€ THIa CHHTAKCHYECKOT'O AJIEMEHTa (HarpuMep, HECKOJIBKO JIEMEHTOB 3aIojHe-
HUS).

Emre ogHUM cTaHmapTOM ISl KOAUPOBAHHS 3BYKOBBIX OUTOBBIX IMTOTOKOB SIBJISICTCS CTAHIAPT YHH(DHUIUPO-
BaHHOTO KOJIUpoBaHus peur U 3ByKoBbIX curHanoB (USAC) MPEG (ISO/IEC 23003-3:2012). Crangapt USAC
MPEG omnucsIBaeT KOJUPOBAHHE U JEKOIUPOBAHHUE 3BYKOBOTO KOHTEHTA C HCIIOJIB30BAHNEM 00PaOOTKH PETrIH-
KaIlM{ TI0JIOC cTiekTpa (B ToM uuciie, oopaboTkn SBR, xak ommcannas B cranmapre AAC MPEG-4, u, x Tomy
Ke, BKITIOYATIONIYIO B ce0s1 IpyTrHe YCOBEPIICHCTBOBAHHBIE (POPMBI 00paOOTKH PETUTMKAIIIH TI0JI0C CIIEKTpa). JTa
00paboTKa MpUMEHSET CPECTBA PEINIHNKAIINY MOJIOC CTIEKTpa (MHOTIa B MaTepHajiax HACTOSIICH 3asBKH yIIOMH-
HaeMbIe Kak "'cpefcTBa ycoBepmeHcTBOBaHHONH SBR" mmn "cpenctBa eSBR") pacmmpeHHOT0 B yCOBEpPIIIEHCTBO-
BaHHOTO BapuaHTa Habopa cpenctB SBR, onmcannbix 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 matepuanax HacTosimiel 3assBKH MBI UCIIONIb3yeM BhIpaxkeHHe "oOpaboTka ycoBepuieHcTBoBaHHOH SBR"
(umm "obOpabotka eSBR") s o6o3HaueHMst 00pabOTKM PEIUIMKAMU TI0JIOC CIEKTpa C HMCHOJIb30BaHHUEM IO
MeHbIIe Mepe oaHOTO cpencTBa eSBR (Hampumep, mo MeHbIIeH Mepe omHoro cpeactea eSBR, kotopoe ommca-
HO mwiu ynomsiHyto B cranaapre USAC MPEG), xoTopoe He ommcaHo M He ymoMmsHyTo B ctanmapre AAC
MPEG-4. [Ipumepamu Takux cpenactB eSBR SBIsIFOTCS rapMoHMYECKast TPAHCIIO3UINS U JOTIOJIHATEbHAS TTPE-
BapuTelbHass 00paboTka BKIeiky ¢ moMotibio K3® nnm "npensaputensHoe BEIpaBHUBaHHE" .

TlapMoHMUYeCKHid TpaHCTIO3EP IETOYNCICHHOTO Topsiaka T 0ToOpaXkaeT CHHYCOUAY C 9aCTOTOH CO B CHHY-
couny ¢ 9actotoir Tco, TeM BpeMEHEM COXPaHSs JIUTEILHOCTh CUTHana. Tpu mopsinka, T=2, 3, 4, TUHTUIHO HC-
TOJIB3YIOTCS MOCIICAOBATEIBHO JUTS CO3aHMs KaXKIOW YaCTH JKEIATEIBHOTO BBIXOJHOTO YAaCTOTHOTO JHMANa3oHa
C HCIOJIb30BaHMEM HAMMEHBIIETO BO3MOXKHOTO IOps/IKa TpaHCHO3WIMU. Ecim TpeGyeTcss BBIXOAHOW CHTHANI
BBIIIE /MANa30Ha TPAHCIIO3UIUHU YETBEPTOTO IMOPSIKA, OH MOXET (JOPMHPOBATHCS MOCPEICTBOM CIBHIOB II0
yactote. Korna BO3MOKHO, IMOYTH KPUTHYECKH AMCKPETH3HMPOBAHHBIE BPEMEHHBIE 00JIACTH OCHOBHOW MOJIOCHI
CO3/1at0TCs U 00pabOTKH, YTOOBI MUHUMHU3UPOBATH BEIYUCIUTEIHHYIO CIIOKHOCTb.

ButoBslit motok, copmupoBaHHbIi B cooTBeTcTBUM co craHmaproM USAC MPEG (B marepuanax Ha-
CTOSIIIEH 3assBKH MHOTa YIIOMHHAEMBIH Kak "O0uToBbIi moTok USAC"), BKiIIo9aeT B ce0s1 KOAMPOBAHHBINA 3BYKO-
BOM KOHTEGHT W THIIMYHO BKIIOYaeT B ceOs METaJaHHBIC, YKA3bIBAIONINE KaXKIBIH THIT 00paOOTKH PEINIHKAINN
TIOJIOC CIIEKTPa, KOTOpas OJKHA MPUMEHATHCS AEKOAEPOM UIA IEKOINPOBAHHS 3BYKOBOTO KOHTEHTa OMTOBOTO
notoka USAC, w/mim MeTagaHHbIe, KOTOPhIE YIPaBJSAIOT TaKOW 00pabOTKON PEIUIMKAIMH ITOJIOC CIIEKTpa TN
YKa3bIBaIOT TI0 MEHBIIICH Mepe OJHY XapaKTePHUCTUKY I TTapaMeTp Mo MEHBIIeH Mepe oaHoro cpenctsa SBR
n/unu cpencrsa eSBR, koTopoe M0DKHO MPUMEHSITHCS VISl IEKOAWPOBAHUS 3BYKOBOTO KOHTEHTa OUTOBOTO MO-
toka USAC.

B martepuanax HacTosILel 3asBKH HCIOJIb3YeM BBIpa)K€HHE "MeTaJlaHHbIE ycoBeplleHCTBOoBaHHOW SBR"
(mmu "metamanabie eSBR") s 0003HAYEHUS METaJaHHBIX, YKA3BIBAIOIIUX KaXKIBIH THIT 00pabOTKH peruInKa-
IIUH TIOJIOC CIICKTPa, KOTOpasi JOJDKHA MIPUMEHSTHCS JCKOJCPOM LTS JCKOTUPOBAHUS 3BYKOBOI'O KOHTEHTA KOJIH-
POBaHHOTO 3BYKOBOT'O OMTOBOTO TOTOKa (Hampumep, ouroBoro noroka USAC), n/umm KOTOpbIe YIPaBIsIOT Ta-
KOi1 00pabOTKOH pEeIuIMKaIiy MOJIOC CHEKTPa W/HMIM yKa3bIBaeT MO MEHBIICH Mepe OIHY XapaKTepUCTHKY WIIN
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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
yHIpaBlieHUs] 00pa00TKON PETUIMKAIIMH TI0JI0C CIIEKTPa), KOTOPBIE OMUCAHBI MITH YIIOMSHYTH B cTanmapte USAC
MPEG, no ne B crangapre AAC MPEG-4. Takum o6pa3om, Metagannabie eSBR B MaTepuanax HacTosimei 3asB-
Ki 0003HAYAIOT METalaHHbIe, KOTOPhIE He SABISIOTCS MeTagaHHbIMH SBR, a meramanneie SBR B maTepumamax
HACTOSIIEH 3as5BKH 0003HAYAIOT METAAaHHBIE, KOTOPBIE HE SBISAIOTCS MeTagaHHbIME 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, MeTanaHHble eSBR
(mampumep, crieruduunbie eSBR koH(UrypannoHHbIe TaHHBIE) (B COOTBETCTBUH C HACTOSIIUM H300pETCHUEM)
BKJIIOYeHHBIE B OMTOBBIH NOoTOK AAC MPEG-4 (mampumep, B KoHTeliHepe sbr extension() B KOHIIE MOJIE3HOH
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 BBICOKUX YaCTOT U MIPUMEHSET 00paTHYI0 (QHIIbTPAIHIO, U
J00aBIISIET IIYMOBBIC M CHHYCOMAAIbHBIE COCTABISIONINE, UL TOTO YTOOBI BOCCO3/IaTh CIIEKTPAIFHBIE XapaKTe-
PHUCTHKH UCXOJHOT'O 3BYKOBOTO CHTHAJIA.

B cooTBeTCTBHM C TUIMMYHBIMHU BapHaHTAMH OCYIICCTBICHUS H300peTeHUs MeTaganHble eSBR BKITIOYCHEI
(HampuMep, HEOOBIIOE KOTMYECTBO YIPABISIOIIUX OUTOB, KOTOPHIC SIBISIOTCS MeTamaHHbIME eSBR, Bkiroue-
HO) B OJIMH WK 0OJiee CETMEHTOB 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 JaHHBIX). THIHMYHO, IO MEHBIIEH Mepe OJWH TaKOW CErMEHT METaJaHHbIX Ka-
JKIOT0 OJIoKa OMTOBOTO MOTOKA MPEACTABISET COOOH (WM BKITIOYAET B CeOsI) DIEMEHT 3aIOJTHEHUS (BKIFOYAL0-
A B ce0st MISHTU(HUKATOP, YKA3BIBAIONINH HAYAJIO dJIeMEHTA 3all0JHEHMS ), 1 MeTanaHable eSBR BKitoueHb! B
3JIEMEHT 3aIlOJIHCHUS Toclie uaeHTugukaropa. dur. 1 - cTpyKTypHas cxeMa MpUMEpPHOH ey 00pabOTKH 3BY-
KOBOTO CHTHaJIa (CHCTEMbI 00paO0OTKH 3BYKOBBIX JIAHHBIX), B KOTOPOM ONWH WK O0Jiee U3 3JIEMEHTOB CUCTEMBI
MOJKET OBITH BBHITIONIHEH B COOTBETCTBHH C BapHaHTOM OCYIISCTBICHHS HAcTOsIIEero m3odpereHms. Cucrema
BKJIIOYAET B ce0sl CIeqyIOIINE SIEMEHTHI, COSIUHEHHBIE APYT C IPYroM, Kak MO0Ka3aHO: KOJUPOBIIMK 1, moacuc-
TeMy 2 OCTaBKH, IeKoaep 3 U OJI0K 4 mocToOpaboTKH. B pasHOBHIHOCTSAX MMOKa3aHHOM CHCTEMBI, HE BKIIFOUCHBI
B COCTaB OJIMH WM Oo0Jiee 3JIEMEHTOB, WU BKIIIOYCHBI B COCTAaB JOMOIHUTEIBHBIC OJIOKH 00pabOTKH 3BYKOBBIX
JTAaHHBIX.

B HekoTOphIX peanu3anusx KOAUPOBIIMK | (KOTOPHIH MO BEIOOpPY BKIIFOYAET B ceOs OJIOK MpeaBapUTEITh-
HOW 00pabOTKH) BBIMOIHEH ¢ BO3MOXKHOCTBIO MpUHUMATh 0TcueThl PCM (BpeMeHHOM 0051acTh), coaepKalue
3BYKOBOW KOHTEHT, B KQUECTBE BXOJHOTO CHTHAJa M BBIAABATH KOJMPOBAHHBIA 3BYKOBOW OMTOBBIN IMOTOK (MMe-
fomuii opmar, KoTopsiid coBMecTuM co ctangaptoMm AAC MPEG-4), KoTopblii IBISETCS YKa3bIBAIOIINM 3BYKO-
BOI KOHTEHT. J[aHHBIE OMUTOBOTO IOTOKA, KOTOPBIC YKa3bIBAIOT 3BYKOBOH KOHTEHT, B MaTepHallaX HACTOSIICH
3asBKH MHOT/Ia YIIOMHHAIOTCS KaK "3BYKOBBIC NaHHBIC" WM "KOIWPOBAaHHBIE 3BYKOBBIE NaHHbBIE". Eciu komu-
POBIIHK BBHIITOJTHEH B COOTBETCTBHHU C THIIMYHBIM BAPHAHTOM OCYIIECTBICHUS HACTOSINET0 H300pEeTEHHs, 3BYKO-
BOW OMTOBBII MOTOK, BBIIABAEMbIH M3 KOIMPOBIIMKA, BKIOYaeT B ceds MeranaHuele eSBR (1, k Tomy xe, Tu-
MUYHO JPYTUC METaJaHHEIC), @ TAKXKE 3BYKOBBIC JIAHHBIC.

OmuH win 60jee KOAMPOBAHHBIX 3BYKOBBIX MOTOKOB, BBIJABACMBIX W3 KOAWPOBIIHMKA 1, MOTYT MpeIbsB-
JATBCS B MOJICUCTEMY 2 JOCTaBKH KOJUPOBAHHOTO 3BYKOBOTO curHaina. [logcucreMa 2 BBITIOJTHEHA C BO3MOXKHO-
CTBIO COXPAHSTH W/YJIN JOCTABIATH KaXKIbI KOAMPOBAHHBIA OUTOBBIN MTOTOK, BHIIABACMBIH M3 KOAUPOBIIHKA 1.
KomupoBaHHBII 3ByKOBOI OUTOBBII MOTOK, BRIBEJCHHBIN M3 KOMUPOBINUKA 1, MOKET COXPAHATHCS ITOICUCTEMOM
2 (mampumep, B Buae DVD wnu qucka Bluray) wim mepemgaBaThbest TOJCUCTEMON 2 (KOTOpask 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
BapHaHTaX OCYIIECTBIICHU, IeKoAep 3 BBITOJHEH C BO3MOXXHOCTBIO M3BJIEKaTh MeTaganHsle eSBR u3 xaxmoro
0J10ka OMTOBOTO TIOTOKA M JICKOJIUPOBATH OUTOBBIN IMOTOK (B TOM YHCIIE, IIOCPEICTBOM BBITIOTHEHHS 00paboTKH
eSBR ¢ ucnonb3oBaHneM M3BICYEHHBIX MeTanaHHbIX eSBR) s hopmupoBaHns aeKoIMpPOBAaHHEIX 3BYKOBBIX
JAHHBIX (HApUMep, TOTOKOB JICKOIUPOBAHHBIX 3BYKOBBIX 0TcueToB PCM). B HEKOTOPBIX BapHaHTaxX OCYILECT-
BJICHUS JIEKOJICp 3 BBIMIOJHEH C BO3MOXKHOCTBIO M3BIICKaTh MeTanaHHble SBR 13 OuTOBOrO MOTOKA (HO UTHOPH-
poBath MeTanaHHble ¢SBR, BKIIIOYCHHBIC B OMTOBBIN MOTOK) M JCKOAMPOBATH OWTOBBIN MOTOK (B TOM YHCIIE,
MIOCPE/CTBOM BEINONHEHUS 00paboTkn SBR ¢ ncnonk3oBanneM u3BiIeYeHHBIX MeTanaHHbIX SBR) mis ¢popmu-
pOBaHUs JEKOJUPOBAHHBIX 3BYKOBBIX JAHHBIX (HAIIPUMEP, TOTOKOB JCKOUPOBAHHBIX OTCYCTOB 3BYKOBOTO CHT-
Hama PCM. TummuaHo nmekoznep 3 BKIodaeT B ceds Oydep, KOTOphIi XpaHUT (HampuMep, HedpeMepHbIM 00pa-
30M) CErMEHTHI KOJTUPOBAHHOTO 3BYKOBOT'O OMTOBOTO ITOTOKA, IPHHATOTO M3 TIOJCHCTEMEHI 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 JEKOIMPOBAHHBIM 3BYKOBOHW CHTHAI, NMPUHATHIA M3 Aekonaepa 3)
JUTSL IPOUTPBIBAHMS OJHUM WIIH O0JIee TPOMKOTOBOPHTEIICH.

®ur. 2 - ctpykrypHas cxema komuposmuka (100), KOTOPBIN SBISETCS BapHAHTOM OCYIISCTBICHHS 00Ja-
JIAIONIETO MPU3HAKaMK M300peTeHust 0J0ka 00pabOTKH 3BYKOBOTO cHTHaIa. JIF0Oble 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 BCHTHIBHBIX MATpPHII) WA JPYTUX HMHTETPATBHBIX CXEM) B alllapaTHBIX 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, TunuaHo, 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 KackagoM 107 B KOIUPOBAHHBIN OUTOBBIN MOTOK, TIOISKAIINA BRIBOY 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 KOAUPOBAaHHBIN 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 s
(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 3BYKOBOT'O CHUTHaja M, 1O 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-
*)utT Oydepryto mamsate 201, nepopmarep 205 (CMHTaKCHUYECKUN aHAJM3aTOP) TOJE3HON HArpy3Ku OHUTOBOTO
MoToKa, moacucteMy 202 neKoaupOBaHMs 3BYKOBOTO CHTHaJIa (MHOTJa YIIOMHUHAEMYIO KakK Kackaj "0CHOBHOTO"
JIEKOAMPOBAHUS WM TIOJICUCTeMa ""OCHOBHOTO" nexoampoBanms), kackan 203 obpadotkn eSBR m kackam 204
(hopmupoBaHUsI YIPABISIONUX OUTOB, COSTUHEHHBIE Kak Moka3zaHo. K Tomy ke, TummaHo, aexonep 200 BKITIO-
yaeT B ce0s1 pyrue 3J1eMeHTbl 00paboTKH (HE ITOKa3aHBbl).

Bydepnas mamsare 201 (Oydep) xpanur (Hanpumep, HedpeMepHBIM 00pa3oM) MO MEHbIIEH Mepe OIUH
0JI0K KOIMPOBaHHOTO 3ByKoBOTO OMTOBOrO Motoka AAC MPEG-4, npunstoro nekonepom 200. I[Ipu skcrnyara-
n nexozaepa 200, mociaenoBaTenbHOCT 0J10K0B OUTOBOTO MOTOKA NpeabsBisiercs: u3 Oydepa 201 B nedopma-
Tep 205.

B pasnoBuaHOCTH BapumaHTa ocyuectBieHus Ha ¢ur. 3 APU, koTopslii He siBIsieTcsl JeKoAepoM (Harpu-
Mmep, APU 500 mo ¢wur. 6) Brirodaer B ceds OydepHyro mamsaTh (Harpumep, 0ydhepHyro maMsTh, HASHTHIHYIO
Ooydepy 201), koTopast XpaHUT (HampuMmep, HedPeMepHBIM 00pa30M) 10 MEHBIIIEH Mepe OJUH OJIOK KOJIHUPOBAH-
HOTO 3BYKOBOTO OHMTOBOTO MOTOKa (Hampumep, 3BykoBoro ourtooro moroka AAC MPEG-4) toro ke camoro
Thma, npuHaToro oydepom 201 mo ¢ur. 3 wiu 4 (TO €cTh, KOJAUPOBAHHOTO 3BYKOBOTO OMTOBOTO IOTOKA, KOTO-
pBIii BKITIOUaeT B cebs MeTagannbie eSBR).

BHOBB co cchutkoit Ha ¢ur. 3 nedopmartep 205 NMPUCOSTUHEH U BBHIITOJHEH ¢ BO3MOXXHOCTBIO JIEMYJIbTHII-
JICKCHPOBATh KAXIBIH OJIOK OUTOBOTO MOTOKA JUIS M3BJICUCHUS MeTaaaHHBIX SBR (B TOM umcie, naHHBIC KBaH-
TOBaHHOM orudatromiei) 1 MetaganHbIX eSBR (1 THIIUYHO Takke IPYruX METaJaHHBIX) U3 HETO, IPEABABIATE MO
MeHblIeil Mepe MeranaHHele eSBR u meramanneie SBR B kackan 203 oOpabotku eSBR m TummuHO Takke
NPEIbSBIATh JAPYTHE M3BIICUCHHBIC METalaHHBIC B mojacucteMy 202 nexomupoBanus (U, O BEIOOPY, TAKXKE B
renepatop 204 ynpasnstomux 6urtos). Jledopmatep 205 TakKe NPHCOECIWHEH M BBINOIHEH C BO3MOXHOCTBIO
U3BJICKATh 3BYKOBBIC JAaHHBIC U3 KaXKJIOro OJIOKa OMTOBOTO IOTOKA, M MPEIBSIBIATH H3BICUCHHBIC 3BYKOBBIC
JaHHBIC B TIosicucTeMy 202 TeKoaupoBaHus (Kackaj IeKOIUPOBAHUS).

Cuctema o ¢wur. 3 o BeIOOpY Takke BKIo4YaeT B ceds moctnporeccop 300. IToctmporeccop 300 BKITIO-
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yaeT B ce0s1 OydepHyto mamsats 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 nexoxepa 200. DieMeHTH 00padboTKK mocTmporieccopa 300 mprcoeMHEHBI U
BBITIOJTHEHBI ¢ BO3MOXKHOCTBHIO IPHHUMATh M aJallTUBHO 00padaThIBaTh IMOCIEAOBATEIFHOCT OJIOKOB (MM Kaj-
POB) NIEKOAMPOBAHHOTO 3BYKOBOTO CHTHAla, BhIBeJeHHOTO M3 Oydepa 301, ¢ mCrmosb30BaHWEM METaJaHHBIX,
BBIBEJICHHBIX U3 moacucTeMbl 202 nexonupoBanus (u/uimu nedopmarepa 205), /unm ynpasisiioluX OUTOB, BBI-
BeJIeHHBIX U3 Kackana 204 nexoxepa 200.

IMoacucrema 202 nekoaupoBaHUsl 3BYKOBOTO curHajia Jiekogepa 200 BBIIOJIHEHA C BO3MOXKHOCTBIO JI€KO-
JUPOBATh 3BYKOBBIC JTAHHEIC, H3BJICYCHHBIC CHHTAKCHYCCKIM aHanu3atopoM 205 (Takoe JEKOIUPOBAHUE MOXKET
YIOMHHATBCS KaK Omeparust "OCHOBHOTO" JEKOAUPOBAHHS), UIS (HhOPMUPOBAHUS JCKOJAUPOBAHHBIX 3BYKOBBIX
JAHHBIX U MIPEABSBIATH JIEKOANPOBaHHBIE 3BYKOBBIE JaHHBIE B Kackax 203 obpaborku eSBR. [lexoanpoBanue
BBITIOJTHSCTCS. B YaCTOTHOM OOJIACTH M THIUYHO BKIIIOYAET B ce0s1 00pallleHHOE KBAHTOBaHUE, COMPOBOXKIAEMOE
CHeKTpaibHOH o0padoTkoi. TunmyHo, 3aBepmaroniuii kackan o0padotku B noacucreme 202 npuMeHseT npeoo-
pa3oBaHME W3 YACTOTHOI 00JacTH BO BPEMEHHYIO 00JaCTh K JEKOAWPOBAHHBIM 3BYKOBHIM JaHHBIM YaCTOTHOW
o0acTy, Tak 9TOOBI BRIXOAHBIMH JaHHBIMH TOJICUCTEMBI OBUIH JEKOJMPOBAHHBIC 3BYKOBBIE JaHHBIC BPEMEHHON
obnactu. Kackanm 203 BBIMOHEH C BO3MOXKHOCTHIO TIpHMEHATH cpenctBa SBR u cpenctBa eSBR, ykazanHbie
MeTtagaHHeIMU SBR 1 MeTananasiMu eSBR (M3BIeueHHBIME CHHTaKCHIECKUM aHanm3aTopoM 205), K 1eKoaupo-
BaHHBIM 3BYKOBBIM JaHHBIM (TO €CTh, BHITOIHATH 00padboTky SBR 1 eSBR Haj BBIXOIHBIMU JaHHBIMU ITOJICHC-
TeMbl 202 IeKOJUpPOBaHUs C HCIONIb30BaHHeM MeTanaHnHbiX SBR m eSBR) mist popmupoBaHus MOTHOCTHIO Je-
KOJIMPOBaHHBIX 3BYKOBBIX JaHHBIX, KOTOpPbIE BBIBOISTCS (Hampumep, B noctrnporeccop 300) u3 nexoxepa 200.
Tummaao aexonep 200 BkIro4aeT B ceOs mamsTh (HOCTymHYR0 u3 mojcuctemsl 202 u kackama 203), xotopas
XpaHUT Je(opMaTUPOBAHHEIC 3BYKOBEIC TaHHBIC U METaJaHHbIC, BEIIAHHBIC U3 Aedopmatepa 205, a kackan 203
BBIMOJTHEH C BO3MOXKHOCTBIO OCYIIECTBIIATH JOCTYI K 3BYKOBBIM JAHHBIM U METaJaHHBIM (B TOM YHCIE, METa-
naaHbIM SBR 1 MeranannsiM eSBR) o Mepe HagoOHOCTH BO BpeMs o0pabotku SBR u eSBR. O6paborka SBR
1 oOpaboTka eSBR B kackame 203 MOKET CUMTATHCS MOCTOOPAOOTKON Ha BHIXOE U3 TOACUCTEMBI 202 OCHOBHO-
ro aexomupoBanus. 1o BeIOOpy, nekoaep 200 Taxke BKIIOYAECT B ce0s MOJACUCTEMY 3aBEPIIAIOIIETO MOBHIIIA0-
IeTO MUKIITHPOBAHUS (KOTOpasi MOXET MPUMEHATH Cpe/CTBa MapaMeTpudeckoit crepeodponnu ("PS"), ompene-
nernsle B ctanmapre AAC MPEG-4, ¢ ucnonp3oBanueM MeTagaHHbIX PS, m3pnedeHHbix aedopmarepom 205,
W/WIM yTIPaBISAIONIUX OWTOB, chOpMUPOBaHHBIX B mojacucteMe 204), KoTopas MPUCOETWHEHA W BBIMOJHEHA C
BO3MOJKHOCTBIO BBITIONHATE ITOBBIIIAIONIEe MUKIIMPOBAHUE HAJ BBIXOTHBIM CHTHaJIOM Kackaga 203, 9ToOsvl
(hopMHUPOBATH TOJHOCTBHIO JIEKOIUPOBAHHEIH, TOJABEPTHYTHIA TOBBIMIAOIIEMY MHUKIITUPOBAHHUIO 3BYKOBOM CHUT-
HaJl, KOTOpBIN BeIBoAUTCA U3 Aekoaepa 200. B xauecTBe anprepHaTuBsl, nocrupoueccop 300 BEIIOIHEH C BO3-
MOJKHOCTBIO BEITIOJIHSATH MOBBIMIAIONICE MUKIIUPOBAHKE HAJl BRIXOJHBIM CHTHaJIOM Jaekoxaepa 200 (Hampumep, ¢
UCIIOJIb30BaHUEM METaJaHHBIX PS, m3pneueHHbIX aedopmatepoM 205, W/imu ynpaBistonmx OUTOB, chOPMHUPO-
BaHHBIX B nojacucTeme 2 04).

B otBer Ha MerananHble, u3BneueHHbIE nedopmarepom 205, reneparop 204 ynpapisIOnX OMTOB MOXET
(hopMHUpOBATH YIPABIIONINE JaHHBIC, U YIPABIAIOMINE JaHHBIE MOTYT HCIIOJB30BAThCA B IMpeaenax JeKojepa
200 (manpuMep, B TIOJICUCTEME 3aBEPIIAIONIETO TMOBBIMIAIONIETO MUKITUPOBAHNS) W/HIIN MPEABIBIATHCS B Kade-
CTBE BBIXOJHOTO cuTHaNa nekozaepa 200 (mampumep, B moctmporneccop 300 i UCTIONB30BaHUS TPHU MTOCTOOpA-
0oTke). B oTBeT Ha MeTaJaHHbBIE, N3BJICUCHHBIC M3 BXOJHOT'0 OMTOBOTO MOTOKA (U, IO BEIOOPY, TAKXKE B OTBET Ha
YIpaBIISIONINE JaHHbIE), Kackaa 204 MoxeT GopMUpOBaTh (M MPEABIBIATH B mocTiporeccop 300) ympapisito-
e OWTHI, YKa3bIBAIOIIKE, YTO JACKOIMPOBAHHBIC 3BYKOBBIC JAaHHEIC, BhIIaBacMble U3 Kackana 203 oOpaboTku
eSBR, nOmKHBI OBEPraThcss KOHKPETHOMY THITYy MOCTOOPaOOTKHA. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHUS,
nexozxep 200 BBIMOJNHEH ¢ BO3MOXKHOCTBIO NPEABSABIATH METaJaHHBIC, M3BJIeUeHHBIE aedopmarepoM 205 u3
BXOJIHOTO OMTOBOTO IOTOKA, B nocTrponeccop 300, a mocrnpoueccop 300 BEIMOIHEH C BO3MOXKHOCTBIO BBIIOJI-
HATH MOCTOOPaOOTKY HaJl AEKOAMPOBAHHBIMH 3BYKOBBIMH JaHHBIMU, BRIBEACHHBIMU U3 Aekozaepa 200, ¢ ucmob-
30BaHUEM METAaHHBIX.

®ur. 4 - ctpykTypHas cxema 6ioka (210) o6padboTtku 3BykoBoro curnaia ("APU"), KoTopblii ABISETCS ere
OJIHAM BapHaHTOM OCYIIECTBIICHHUS 00JIaaroNIero Mpu3HaKaMu n300peTeHust 0J0ka 0OpaboTKH 3BYKOBOTO CHT-
Hama. APU 210 sBnsieTcss yHacIeTOBaHHBIM JIEKOJEPOM, KOTOPHIH HE BBIMIOJTHEH ¢ BO3MOXHOCTBIO BBITIONHSATH
o6paboTtky eSBR. JIto0bie n3 koMIoHEHTOB Wik d5eMeHTOB APU 210 MoryT OBITh pealn30BaHbl B BHJIE OJHOTO
nm 6oJiee MPOIecCOB W/l OaHOHN win Oonee cxem (Hanpumep, ASIC (crienuanu3upoBaHHBIX HHTETPATBHBIX
cxem), FPGA (mporpamMMupyeMBbIX MOJIb30BaTEIeM BEHTHJIBHBIX MATPHUIl) WIH APYTUX UHTETPATBHBIX CXEM) B
amnImapaTHbBIX CPEICTBAX, MPOTPAMMHOM OOCCIICYCHUHU WJIH KOMOWHAIIMU almapaTHBIX CPEICTB U MPOrPaMMHOTO
obecrieuennsi. APU 210 comepxur Oydepnyto mamsats 201, nedopmarep 215 (cMHTakCHUECKMH aHAIN3aTOP)
MOJIE3HOW Harpy3ku OMTOBOTO HOTOKa, rmojcucteMy 202 IeKOAMpOBaHUS 3BYKOBOTO CHTHaja (MHOTAA YIIOMH-
HAaeMyI0 Kak KackajJ "OCHOBHOTO" JNEKOJHWPOBAHUS WJIM MOJCUCTeMa "OCHOBHOTO" JEKOTUPOBAHUS), U KacKaJ
213 ob6paboTtku SBR, coemuneHHbIe, Kak nokazaHo. K Tomy ke, tunmaHo, APU 210 Bkimovaer B ce0s apyrue
a1eMeHTHI 00paboTky (He moka3ansl). APU 210, HanpuMmep, MOXKET MPEACTaBIAT COO0H KOIUPOBIIUK, IEKOIEP
WITH TIEPEKOTUPOBIIUK 3BYKOBOTO CHT'HAJIA.

Onementsl 201 1 202 APU 210 uaeHTHYHBI OJMHAKOBO MPOHYMEPOBAHHBIM dJleMeHTaM 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), npuanmae-
moro APU 210, npenpssisiercs u3 6ydepa 201 B nedhopmarep 215.

Jedhopmarep 215 nprucoenrHeH U BBITIOIHEH ¢ BO3MOXHOCTBIO IEMYJIbTUIIIICKCUPOBATH KKIBIH OJOK OH-
TOBOTO ITOTOKA, YTOOBI M3BJIEKaTh MeTananHbie SBR (B ToM uncie, JaHHbIE KBAHTOBAaHHOW OTHOAIOIIEH) U TaKKe
TUIAYHO IpYyTHe MeTaJlaHHbIe U3 HEero, HO UTHOPUPOBATh MeTagaHHbe eSBR, KoTopbie MOTYT OBITh BKIFOUEHBI
B OUTOBBIN IMOTOK, B COOTBETCTBUH C JIFOOBIM BapHUAHTOM OCYIIECTBIICHHUS HacTosIIero n3odperenus. Jedhopma-
Tep 215 BBINIOTHEH C BO3MOKHOCTBIO TOOABIIATH 10 MEHbIIEH Mepe MeTananabie SBR B xackan 213 o6paboTku
SBR. [edopmarep 215 Takxke MPUCOCAMHEH W BEINOJHEH C BO3MOXKHOCTBIO M3BJICKATh 3BYKOBBIC JTaHHBIC W3
Ka)XJToro 0JI0Ka OMTOBOTO MOTOKA, ¥ MPEABABISTH H3BJICUCHHBIC 3BYKOBEIC JaHHBIC B moacuctemy 202 nekom-
poBaHus (KacKaJl ICKOAUPOBAHUS).

[Moacucrema 202 nexkoaupoBaHs 3Byka aekoaepa 200 BBITOJHEHA ¢ BO3MOXKHOCTBIO JJEKOJAUPOBATH 3BYKO-
BBIC JTAaHHBIC, W3BICUCHHBIC aedopmaTepoM 215 (Takoe ACKOIMPOBAHUE MOXKET YIIOMHHATHCS KakK OMEparus
"OCHOBHOTO" JIEKOIMPOBaHU), HIs (POpMUPOBaHHS ICKOIMPOBAHHBIX 3BYKOBBIX JAHHBIX M MPEIBABIATH ACKO-
MpOBaHHbIE 3BYKOBBIC JaHHBIE B Kackan 213 oO6pabdotku SBR. JlekomupoBaHre BBITIONHSAETCS B YaCTOTHON 00-
nacTu. TUIMHYIHO, 3aBEpIIAIONTNI Kackax oOpaboTku B moacucteMe 202 mpuMeHseT peoOpa3oBaHue U3 9acTOT-
HOM 00JIACTH BO BpEMEHHYIO 00JIacTh K JIEKOAMPOBAHHBIM 3BYKOBBIM JaHHBIM YaCTOTHOW OOJIACTH, TaK YTOOBI
BBIXOJHBIMHU JAaHHBIMH IIOJICHCTEMBI OBUIM JIEKOAWPOBAaHHBIC 3BYKOBBIC NaHHBIE BpeMeHHOW obOmactu. Kackan
213 BBITIOJTHEH C BO3MOKHOCTBIO MpUMeEHATH cpenctBa SBR (Ho He cpenctBa eSBR), ykazaHHble MeTagaHHBIMU
SBR (u3BneueHHbIME AedopmaTepoM 215), K TeKOAMPOBAHHBIM 3BYKOBBIM JTaHHBIM (TO €CTh, BBITIOTHATH 00pa-
60Tky SBR Hajx BEIXOAHBIME JaHHBIME NoAcHCTEMBI 202 TEKOANPOBAHUS C UCTIOIb30BAaHHEM MeTanaHHbIX SBR)
Ut (pOpMUPOBAHUS TIOTHOCTBIO JIEKOJAUPOBAHHBIX 3BYKOBBIX AHHBIX, KOTOPEIC BBIBOAATCS (HAIpHMeEp, B MOCT-
npoueccop 300) n3 APU 210. Tunmuno, APU 210 BrirtodaeT B ce0st maMsTh (ZOCTYNHYIO U3 noacucteMsl 202 u
Kackaga 213), kotopas XpaHuT neopMaTHPOBAHHBIC 3BYKOBEIC MAHHBIC U METAJaHHBIC, BBIIAHHBIC U3 Jcdop-
MaTepa 215, a kackaa 213 BBIOJIHEH ¢ BO3MOKHOCTBHIO OCYIIIECTBIISATH TOCTYII K 3BYKOBBIM JaHHBIM U MCTaJ[aH-
HBIM (B TOM umcie, metaganasiM SBR) o Mepe Hamo6HOCTH BO BpeMs oOpaboTkn SBR. O6padorka SBR B kac-
Kaze 213 MOXKeT CUMUTAThCs MOCHenyromeld o0paboTKOM Ha BBIXOJE M3 MOACHCTEMBI 202 OCHOBHOTO JEKOIHUPO-
BaHus. [1o BeIOOpY, APU 210 Takke BKIIIOUaET B ce0S MOJACHCTEMY 3aBEPIIAIOIIETO MOBBIMIAIOIIETO MUKIIIHPO-
BaHUs (KOTOpas MOXET NMPUMEHSATh CpeIcTBa MapaMmerpudeckoit crepeodonnu ("PS"), onpenencHHble B CTaH-
napre AAC MPEG-4, ¢ ucnoyib30BaHneM MeTafaHHBIX PS, m3BiedeHHbIX aedopmarepom 215), koTtopas mpu-
COEIITHEHA W BBITIOJHEHA C BO3MOXKHOCTBIO BBIMTOJIHATH MOBHIIIAIONICE MUKITHPOBAHNE HAJl BBIXOAHBIM CHTHA-
JoM Kackana 213, 9To0sl GOpMHPOBATH MOTHOCTHIO JCKOIMPOBAHHBIN ITOJBEPTHYTHINA MOBBIIIAOIIEMY MHKIITHU-
POBaHUIO 3BYKOBOM cHUrHani, koTopeli BeiBoguTca U3 APU 210. B xauecTBe anbTepHATUBBI, IOCTIPOLECCOP BbI-
MOJTHEH C BO3MOKHOCTBIO BBITIONHSTH TOBBIIIAIOIICE MUKITUPOBaHUE HaJ BEIXOMHBIM curHaioMm APU 210 (ua-
TpUMEp, C UCIIOIB30BAHUEM METaIaHHBIX PS, m3BneueHHBIX nedopmarepoM 215, W/mimm yrnpapisionmx OUTOB,
copmuposanubsix B APU 210).

Paznuunsle peanuzanuu koguposirka 100, nekoaepa 200 u APU 210 BBIOJHEHBI C BOZMOXHOCTBIO BBI-
TIOJHSTH Pa3HbIE BapHAHTHI OCYIIECTBICHHS 00IaJafomero Mpru3HakaMu n300peTeHus crrocoda.

B cooTBeTcTBHHM ¢ HEKOTOPHIMU BapuaHTaMHU OCYIIECTBICHHSA MeTaganHble eSBR Bximouens (Hampumep,
HEeOOJIBIIIOe KOJIMYECTBO YIPABIIIONINX OUTOB, KOTOPHIE SBIAIOTCS MeTagaHHBIMA eSBR, BKITIOUEHBI) B KOAHPO-
BaHHBIM 3BYKOBOW OHMTOBBINM MOTOK (Hampumep, OutoBblii moTok AAC MPEG-4), Tak 4T00BI YHaC/IeIOBaHHBIE
JeKoqephl (KOTOpbIe HE BBIIIOTHEHBI C BO3MOXKHOCTBIO CHHTAKCHYECKH aHATU3MpoBaTh MeTanaHHble eSBR n
UCIIOJIb30BaTh Kakoe Obl To HU ObIIO cpeacTBo eSBR, x koTopomy oTHOcsTCs MeTanaHuble eSBR), MoryT urHo-
pupoBaTh MeTananusle eSBR, HO, TeM He MeHee, AeKOTUpOBaTh OUTOBBII ITOTOK, HACKOJIBLKO BO3MOXKHO 0e3 Hc-
MOJh30BaHUS MeTagaHHbIX eSBR wimu kakoro Obl To HE OBLIO cpenacTBa eSBR, k KOTOpoMy OTHOCSATCS MeTaIaH-
Hble eSBR, TunmyHO 6e3 Kakoro Okl TO HHU OBUIO 3HAYHMTEIBHOTO YXY/IICHUS KauyecTBa JCKOAMPOBAHHOTO 3BY-
koBoro curHana. OmHako nexonepsl eSBR, BbINONHEHHBIE C BO3MOXKHOCTBHIO CHHTaKCHYECKH aHAJIN3UPOBATDH
OWTOBBIN TOTOK UIS UACHTU(GUKAIMH MeTamaHHbIX ¢SBR W 1 ucmonp30BaHUS MO MEHBIICH Mepe OTHOTO
cpenctBa eSBR B oTBeT Ha MeTamanHbie eSBR, OyayT o0iianaTh BRITOJaMH HCIIOJIB30BAHMSI 110 MEHBINEH Mepe
onmHOTO Takoro cpenctea eSBR. [ToaTomy, BapHaHTHI OCYIIECTBICHUS H300PETEHUS MPEIyCMaTPUBAIOT CPEICT-
BO IS PalMOHAIBHON Tepenadyd YHpPaBJIONIMX JAaHHBIX YCOBEPIICHCTBOBAHHOM PEIUIMKALIMHM IOJOC CHEKTpa
(eSBR) nim MeTagaHHBIX 00paTHO COBMECTHMBIM 00pa3oM.

Tummano, Metananasle eSBR B OHTOBOM MOTOKE SBIAIOTCS YKa3hIBAIOIIMME (HApUMEp CIyXaT IpHU3Ha-
KOM TI0 MEHBIIEH Mepe OJHON XapaKTepHUCTHKH M MapaMeTpa) OTHOTO WiH Oojiee M3 CIEIYIOIINX CPEICTB
eSBR (xoropsie onucansl B cranaapre MPEG USAC, u xoTopble MOTJIH OBITh MJIM MOTJIM HE OBITH IPHMEHEH-
HBIMH KOJUPOBIIUKOM BO BpeMs pOPMHUPOBAHUS OUTOBOI'O IOTOKA):

TapMOHHYECKasl TPAHCTIOZUIIVS U

JIOTIONTHUTEbHAS TIPEABAPUTEIbHAS 00paboTKa BKIICIKoM ¢ moMoInbio K3® (mpenBapuTensHOE BRIpaBHU-
BaHHE).

Hanpumep, meragannsie eSBR, BKITtOUeHHBIC B OMTOBBIN MOTOK, MOTYT OBITh YKa3bIBAIOIIUMH 3HAYCHHUS
napametpoB (omucanHbx B craHmapre USAC MPEG wu B Hactosmiem n3o0perenun): sbrPatchingMode[ch],
sbrOversamplingFlag[ch], sbrPitchlnBins[ch], sbrPitchlnBins[ch] u bs_sbr preprocessing.
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B marepuanax Hacrosime# 3asBku o0o3HaueHue X[ch], rome X - HEKOTOPHIH mapamerp, 0003HAYAET, YTO
napaMeTp OTHOCHTCSl K kaHaiy ("ch") 3ByKOBOro KOHTEHTa KOAWPOBAHHOTO OMTOBOTO ITOTOKA, IOJUIE)KAIIETO
JIEKOTUPOBaHMIO. Pagy IpoCTOTH MBI HHOTAA OITycKaeM BhIpaxkeHue [ch] u momyckaem, 9TO COOTBETCTBYIOLTHIA
mapamMeTp OTHOCUTCA K KaHaITy 3ByKOBOTO KOHTEHTA.

B martepuanax Hacrosmiei 3asBku o6o3HaueHne X[ch][env], rae X - HEKOTOPHIH MmapameTp, 0003HATAET,
4TO mapameTp oTHocuTcs k orubaromei ("env'") SBR kanana ("ch") 3BykoBOro KOHTEHTa KOAMPOBAHHOTO OWTO-
BOTO TTOTOKA, MOJJISKAIIETO ASKOIUPOBaHNI0. Paii IpOCTOTHI MBI HHOT/A OITyCKaeM BhIpakeHus [env] u [ch], u
JIOTTyCKaeM, 4TO COOTBETCTBYIOIINH MTapaMeTp OTHOCUTCS K ornbaromel SBR kaHama 3ByKOBOTO KOHTEHTA.

Bo Bpems nexkonupoBaHHs KOIMPOBAHHOTO OMTOBOTO ITOTOKA, BHINOJHEHHE TapMOHHYECKOI TpaHCHO3H-
IIUM BO BpeMs cTaanu o0pabotkn eSBR nexoampoBaHums([uIs Kaxaoro kaHania, "ch", 3B8yKOBOro KOHTeHTa, yKa-
3aHHOTO OWTOBBIM IIOTOKOM), YIpPAaBISETCS CIEAYIOIMMH Mapamerpamu MetamaHHbix eSBR: sbrPatching-
Mode[ch]: sbrOversamplingFlag[ch]; sbrPitchlnBinsFlag[ch]; u sbrPitchlnBins[ch].

3nauenue "sbrPatchingMode[ch]" ykaspiBaeT THn TpaHcmo3epa, Hcmoib3yeMblii B eSBR:
sbrPatchingMode[ch]=1 yka3bIBaeT HerapMOHHMYECKYIO BKJIEHKY, KaKk onucaHo B paszene 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[[1® rapMoHnUYeckoit BKICHKH
SBR, kak ommcano B pasaene 7.5.3 crangapra USAC MPEG. DToT (1aKKOBBI MPU3HAK YIIPABIISECT pa3MepoM

JIID, xoTopble UCIIONB3YIOTCA B TpaHcmo3epe: 1 yka3blBaeT aKTUBMPOBAHHYIO aJaNTUBHYIO IO OTHOIIIE-
HHUIO K CHUTHAJly NEpeIMCKPEeTH3alnio YacTOTHOW o0nacT, Kak omucaHo B paznene 7.5.3.1 cranmapra USAC
MPEG; 0 yka3pIBaeT 1€aKTHBUPOBAHHYIO aJalTUBHYIO 110 OTHOLICHUIO K CHUTHAIY NEPEANCKPETH3ALHUIO0 YacTOT-
HOH o0acTH, Kak onucano B paszaene 7.5.3.1 crannapra USAC MPEG.

3nauenue "sbrPitchlnBinsFlag[ch]" ynpasnser unrepnperanuein mapamerpa sbrPitchinBins[ch]: 1 yka3sbI-
BaeT, uro 3HauyeHue B sbrPitchlnBins[ch] neiictBurensHo 1 Gonbine Hynst; 0 ykaspiBaeT, yTo 3HaueHue sbrPitch-
InBins[ch] ycTaHOBIIEHO B HOJb.

3nauenue "sbrPitchInBins[ch]" ympaBiser mobaBieHHeM 4YJICHOB BEKTOPHOTO MPOU3BEICHUS B TapMOHH-
geckuii TpaHcmnozep SBR. 3nauenme sbrPitchinBins[ch] siBiisercss memodnciIeHHBIM 3HaUY€HHEM B JHWAIa3oHe
[0,127] u mpencTaBisieT cOOOW paccTOSHUE, U3MEPEHHOE B JJIEMEHTaxX pa3pemieHust 1mo dactore miust 1536-
toueunoe 1D, aeiicTByrolee Ha YaCTOTE JUCKPETU3AIMH OCHOBHOTO KOZEpa.

B cnyuae, ecniu 6utoBsiil motok AAC MPEG-4 yka3wsiBaet mapy kananoB SBR, b1 kaHabl HE COSAMHECHBI
(BMecTo oguHOYHOTO KaHasa SBR), OUTOBBIH MOTOK SBIISIETCS! YKA3bIBAIOIIMM JIBa HK3EMILISIpa BHIIICTIPHBE/ICH-
HOTO CHHTaKcuca (Uil TapMOHMYECKOH WIJIM HETapMOHHWYECKOW TPaHCIIO3HWLMH), OJWH JUIS Ka)KJOro KaHaja
sbr_channel pair element().

I'apmonnueckas TpaHcHo3uIMs cpeacTBa eSBR THIIMYHO yiydInaeT Ka4ecTBO JEKOJMPOBAHHBIX MY3bl-
KaJIbHBIX CHI'HAJIOB C OTHOCHTEJILHO HHU3KMMH YacTOTaMH pasjeneHus. HerapMoHmueckast TpaHCHO3HIHS (TO
€CTh, yHAcJeJOBaHHAs CIIEKTpalbHas BKJICHKA) THIIMYHO yIydllaeT peueBble curHajibl. OTcroja, OTIIpaBHas
TOYKa MPH NPUHSATHH PEIICHUS B OTHOIICHUU TOTO, KAaKOW THIT TPAHCIIO3UIIMU TIPEIMOYTHTENICH I KOIUPOBa-
HUSI KOHKPETHOTO 3BYKOBOT'O KOHTEHTA, COCTOUT B TOM, YTOOBI BEIOMPATH CIIOCOO TPAHCIIO3UITMH B 3aBUCHMOCTH
OT BBISIBIICHHSI PEUN/MY3BIKH, IPHYEM, TApMOHUYECKas TPAHCIO3UIINS BBIMIOJTHACTCS Ha/l My3bIKaTbHBIM KOHTCH-
TOM, ¥ CIIEKTpabHas BKJICHKA Ha/J PEUCBHIM KOHTCHTOM.

BrmonHeHne npeaBapuTEIbHOTO BEIpaBHUBAHUSA BO BpeMs 00paboTku eSBR ynpasisiercss 3HaueHneM o
HOOWTHOTO mapameTpa MeTagaHHbIX eSBR, m3BectHOTO Kak "bs sbr preprocessing”, B TOM cMBICIIE, YTO Npe/Ba-
pUTENBbHOE BHIPABHUBAHUE BBHITIOJIHICTCS MJIM HE BBIIIOJHSCTCS B 3aBHCUMOCTH OT 3HAUCHHUS 3TOTO OANHOYHOTO
6uta. Korma ncrnons3yercst anroputM Biieiku ¢ nomomsio K3® SBR, xak onucansslid B pasnmene 4.6.18.6.3
crannapra AAC MPEG-4, sran npeaBapHUTeIbHOTO BEIPABHUBAHMS MOXKET BBIIIOJIHSITHCS (KOT/a yKaszaH Iapa-
metpoM "bs sbr preprocessing') B momnsITke H30€KaTh OTCYTCTBHUS HEMPEPHIBHOCTH PODMIIS Orndaromiei crex-
Tpa BBICOKOYACTOTHOTO CHTHAJIA, IT0JIaBaEMOT0 B ITOCIEIYIONINH KOPPEKTOp orudaronield (KoppekTop orudaro-
el urpaet poJib eime ogHoi craguu oopadoTku eSBR). [IpenBaputebHOe BEIpaBHUBAHUE THITMYHO YTy4IlIaeT
JIeCTBHE TIOCIIEAYIONIETO KacKaia KOPPEKINY OTHOAIOIeH, JaBas B pe3yIbTaTe CUTHAN B II0JIOCE BEICOKHX Yac-
TOT, KOTOPBIF BOCTIPHHUMAETCS 00JIee YCTOMIUBBIM.

Oxwupaaercs, yTo oOriee TpeOoBaHME K CKOPOCTH Tiepenayn B OUTax Ui BKIIOUSHHUS B MeTajanHble eSBR
outoBoro noroka AAC MPEG-4, yka3siBaromue yrmoMsHyThIE BbIie cpenactBa eSBR (rapMoHmueckyio TpaHc-
MO3HIINIO U MIPEeIBapUTEIFHOE BEIpaBHIBAaHNE) OyIeT MOpsIIKa HECKOJIBKUX COTEH OWT B CEKYHIY, TaK KaK TOJb-
KO OTJIMYHUTENILHBIE YIPaBISIONINE JaHHbIE, HEOOXOAUMBIE /IS BHITONHEHUs 00paboTku eSBR, nepenarorcs B
COOTBETCTBHH C HEKOTOPHIMH BapHaHTaMH OCYIIECTBIICHUS W300pETEHUs. YHaceJOBaHHBIE NEKOAEPhl MOTYT
WUTHOPHPOBATH 3Ty HH(OPMALIMIO, TAK KaK OHA BKJIIOYEHA 00pPaTHO COBMECTUMBIM 00pa3oM (Kak OyZIeT IMOsICHEHO
nozxe). [ToaroMy maryOHOe BIMSHHE Ha CKOPOCTH Iepeaddl OUTOB, CBSI3aHHYIO C BKIIOUYCHHEM B COCTaB MeTa-
JnaHHBIX eSBR, HE3HAUUTENBHO 11O Py NPUYHH, B TOM YHCJIE, CICIYIOMINM:

VYXynmeHne cKopocTH repeaun OuToB (00yCIIOBICHHOE BKIIOUYEHHEM B COCTaB MeTalaHHbIX eSBR) siBiis-
eTcsl BeChbMa HeOOJNBIIOHN 10Jeil MOTHONH CKOPOCTH Mepeaadd OMUTOB, TaKk Kak MepefaroTcs TONBKO OTIMIUTENb-
HBIE YIIPABJIAIOIINE TaHHBIC, HEOOXOUMBIE 7S BhIOMHEHM 00padoTkn eSBR (a He omHOBpeMeHHas Tepeaada
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yIpaBisionmx qanHsix SBR); n

Hacrpoiika cBsizannoii ¢ SBR ynpasnsromnieit nHGopManyuy THIIMYHO HE 3aBUCHUT OT MOJPOOHOCTEH TpaHC-
TIO3HIINH.

Takum 06pa3om, BapHaHTHI OCYIIECTBICHUS H300PETEHNUS IIPEAYCMaTPHUBAIOT CPEACTBO IS PAlHOHATBHON
nepeaayn yIpaBAIONNX JaHHBIX YCOBEPIICHCTBOBAHHON peTnIinKanny noioc crekrpa (eSBR) nimm metaganabIx
oOpaTHO coBMecTUMBIM 00pa3oM. ParmonanpHas mepemada ynpaBisitomuX JaHHBIX eSBR ymenbmraer tpeboBa-
HUS K TaMATH B JIEKOJepax, KOTMPOBIIUKAX U TEPEKOTUPOBIINKAX, TPUMEHSIOMINX aCTIEKThl H300PETEHHS, TEM
BpPEMEHEM HE IOJIBEPTrasiCh OIIyTHMOMY HeOJIaronpusTHOMY BO3IEHCTBHIO HAa CKOPOCTH Tepenaun outo. bomee
TOTO, CJIOXKHOCTb M TpeOoBaHMs K 00paboTKe, CBsI3aHHBIE ¢ BhINONHEHHEM eSBR B cooTBeTcTBHN € 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
HOJIHOCTBIO oTAenbHoro Thna oosekra B AAC MPEG-4 BmecTo BetpanBanus B konek AAC MPEG-4 oGpatHo
COBMECTHUMBIM 00pa3oM.

3areM, co cChUIKOM Ha ¢ur. 7 omummieM 31eMeHTH Omoka ("raw data block") OutoBoro moroka AAC
MPEG-4, B koTopoMm MeTaganHbie eSBR BKIIFOUEHBI B COCTaB B COOTBETCTBHM C HEKOTOPHIMH BapHaHTAMHU OCY-
IIECTBJICHUS HacTosmero mizobperenus. @ur. 7 - cxema Omoka ("raw_data block") GuroBoro moroxka AAC
MPEG-4, nmoka3bIBaromias HEKOTOPBIE €T0 CETMEHTHI.

Bbiox 6uroBoro motoka AAC MPEG-4 MoxeT BKITIoYaTh B ce0s Mo MeHbIel Mepe onuH "single channel
element()" (HampuMep, dJIEMEHT OJUHOYHOTO KaHaya, MOKa3aHHBIM Ha GUr. 7) W/WIK 1O MEHbIIEH Mepe OIvH
"channel pair element()" (oco60 He MOKa3aHHKII Ha QUT. 7, XOTS OH MOXKET MPUCYTCTBOBATH), B TOM YHCIIE, 3BY-
KOBBIC JaHHBIE JUISi 3BYKOBOH IporpamMMmbl. BjoKk Takke MOXET BKJIIOYATh B Ce0sl HEKOTOPOE KOJIMYECTBO
"fill_elements" (Hanpumep, 31eMeHT | 3amoJHEHUs W/MIM BJIEMEHT 2 3aloJHeHHs Mo (ur. 7), BKIIOYAIOUINX B
ceOs maHHBle (HampuMep, MeETaJaHHbIe), WMEIOIIMEe OTHOIIEHWe K mporpamme. Kaxnaeiii  "sin-
gle channel element()" BxmouaeT B cebst naentudukarop (Hanpumep, "ID1" mo ¢wur. 7), ykazpiBaromuii Havano
9JIEMEHTa OJJMHOYHOTO KaHaja, ¥ MOXKET BKJIIOYaTh B ceOs 3BYKOBBIE JaHHbBIC, YKa3bIBaIOIIME APYroil KaHai
MHOTOKaHaJIbHOW 3BYKOBOH mporpammbl. Kaxmerid "channel pair element" Bkmowaer B cebs mueHTH(HUKATOP
(He mokazaH Ha ¢ur. 7), YKa3pIBAIOIIUK HAYAI0 JIEMEHTa Mapbl KAaHAJIOB, 1 MOXET BKIIIOUATh B C€0S 3BYKOBBIE
JAaHHBIC, YKa3bIBAIOIINE /IBa KaHAJIA TIPOTPAMMEL.

fill element (B MaTepranax HACTOSIIEH 3asBKU YIIOMUHACMBIN KaK 3JIEMEHT 3aIOJTHEHHUS) OUTOBOTO MMOTOKA
AAC MPEG-4 Bkimouaet B ce0s uaentupuxarop ("ID2" no ¢ur. 7), ykazpIBalonfii Hauajao dJIeMEeHTa 3aroTHe-
HUs, W JJaHHBIC 3alOJTHeHUs Tocie uaeHTudukatopa. Uneatudukarop D2 MoOXeT COCTOSITh U3 TPEXOUTHOTO
0€33HaKOBOTO IIEJIOTO YHCIIA, IepenaBaeMoro crapmmM omtoMm Brepen ("uimsbf"), umeromiero 3nadeHune 0x6.
JlaHHBIE 3aITOJIHEHUST MOTYT BKJIIOYATh B ceOs deMeHT extension payload() (mHOTIA B MaTepuaiax HACTOSIICH
3asBKH YHOMHMHAEMbIH Kak IT0JIe3Has Harpys3Ka paclinpeHus), Yel CHHTAaKcUC IokazaH B Tabx. 4.57 cranmapra
AAC MPEG-4. Heckonbko THIIOB IOJIE3HOIM Harpy3KH pacUIMpEHUs CYIIECTBYIOT U WAECHTHOUIMPYIOTCS IO-
CpeACTBOM Tapamerpa "extension type", KOTOPBIH SIBISETCS YETHIPEXOMTHBIM OE33HAKOBBIM LIEJIBIM YHCIIOM,
nepenaBaeMbIM crapiuM ouroM Brepen ("uimsbf™).

JlaHHBIE 3amoMHEeHUs (HarpuMep, UX MoJie3Hasl Harpy3Ka paclIipeHus) MOTYT BKIIFOYaTh B ce0s 3ar0JI0BOK
WM UIeHTU(GUKATOP (HarpuMep, "3arojgoBok 1" mo ¢ur. 7), KOTOPBIH yKa3bIBAET CETMEHT JAHHBIX 3aIlOJTHSHUS,
KOTOpBIE SIBJSIFOTCS yKa3bIBatomMMHu 00BeKT SBR (To ecTh, 3aroioBok MHUIMAIH3UpYET THI "o0bekta SBR",
yKa3bIBaeMbIil cChUTKON Kak sbr extension data() B cranmapre AAC MPEG-4). Hampumep, none3Has Harpy3ka
pacmmpeHus perutnkanuu mojoc crekrpa (SBR) naenrudummpyercs 3nadernnem '1101" umm '1110', gaTo xacaer-
cs moJis extension_type B 3aroyioBke, npudeMm '1101' maeHTHOUITPYET MMONIE3HYI0 HATPY3KY PACIIMPEHUS C JaH-
HeiME SBR, a '1110' uneHTHOUIIUPYET W TTOJIE3HYI0 HATPY3Ky paclIupeHus ¢ AaHHbIMH SBR ¢ muximmdeckum
n366rTouHbIM KostoM (CRC) 11 mpoBepky paBUIbLHOCTH JaHHBIX SBR.

Korpma 3aronoBok (Hampumep, nose extension type) MHMIUMaIH3UpyeT THI oObekra SBR, MeramanHble
SBR (umHOrma ymoMuHaeMble Kak '"JaHHbBIE 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, "anemMeHT pacmupenus SBR" anementa 1 3anonnenus mo ¢ur. 7)
MOXET cJIe10BaTh 3a MeTajaHHBIMU SBR. Tako#l a1eMeHT pacIIipeHus peliMKaliy MoJjI0C CHeKTpa (CerMeHT
OMTOBOTO TOTOKA) YKa3bIBAeTCs CCHUTKON Kak koHTeiHep "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, 4To 3JeMEHT PACIIUPEHHS PEIUTUKAIIUU TOJIOC CIEKTPa MOXKET
BKIIIOUaTh B ce0s maHHbIe PS (mapamerpudeckoii ctepeodoHnn) sl 3BYKOBBIX JaHHBIX MporpaMmbl. CTaHIapT
AAC MPEG-4 npeanonaraert, 4To, KOTJa 3aroJOBOK 3JIEMEHTA 3alOTHEHUs (HalpuMep, ero Moje3HO! Harpy3Kku
pacimpenus) HHANuanu3upyeT Tiin oobekra SBR (kak 310 gemaer "headerl" mo dwur. 7), u 3MeMeHT paciupe-
HUS PEIUTMKAalMK TOJIOC CIIEKTpa dJIEMEHTa 3aIl0JIHeHUs BKIIIOYaeT B cels naHHbIe PS, anemeHT 3amoiHeHUs
(HanpuMep, ero mnosie3Has Harpy3ka pacliupeHus) BKIIoYaeT B ceOsl JaHHbBIC PEIUIMKALMH 1TOJIOC CIIEKTpa, U Ia-
pametp "bs extension id", ube 3HaueHHE (TO ecTh, bs extension id=2) yka3bIBaeT, 4To NaHHbIC PS BKIITOUCHHI B
9JIEMEHT PaCHINPEHHs PEIUTUKAIUH MOJI0C CHEKTPa 3JIEMEHTa 3aIl0THEHUSL.

B cooTBeTcTBHMM C HEKOTOPHIMH BapHaHTaM{ OCYIIECTBICHHWS HACTOSIIETO H300peTCHHS METaJaHHBIC

-10 -



045774

eSBR (Hanpumep, (nakxKoBBII NPU3HAK, YKA3bIBAIOMIN, TOIDKHA JIM 00pab0TKa yCOBEPILCHCTBOBAHHOW PEILIU-
Kaluy rojioc crekrpa (eSBR) BRIMONHATHECS Ha/ 3BYKOBBIM KOHTEHTOM OJioka). Hampumep, Takoi ¢uia>kkoBbIH
MPU3HAK YKa3bIBaeTCs B JeMeHTe | 3amonHeHus mo ¢ur. 7, rae GprakKoBEIM MPU3HAK BCTPEYAETCS MOCIIE 3aro-
noBka ("3aronoBka pacmmpenust SBR" anemenra 1 3anomaenus) "snementa pacmmpenus SBR" anemenTa 1 3a-
nosHeHus. [1o BBIOOPY, Tako# (IaKKOBBIM MPU3HAK M JOTIOJHUTENbHbIC NaHHbIe eSBR BKIIIOUYEHBI B dJIEMEHT
pacuImpeHust peruInKaIiuy T0J0C CIEKTpa MOCIe 3arojIoBKa AJIEMEHTa PACIIMPEHHS PETUTUKAINH TI0JIOC CTIEKTpa
(manpumep, B daeMeHT pacmupenuss SBR amemenTa 1 3amonHeHus Ha (ur. 7, TOCe 3arojioBKa pacIInupEHUS
SBR). B cooTBeTCTBIH ¢ HEKOTOPHIMH BapHaHTAMH OCYIIECTBICHUS HACTOSIIETO M300PETEHHS, DIIEMEHT 3a110JI-
HCHHS, KOTOPBIM BKJIOUaeT B ceOs MetamanHeie eSBR, Taxke BitoyaeT B ceOs mapamerp "bs_extension id",
Yybe 3HaYCHHUE (HampuMep, bs extension id=3) ykaseiBaeT, 4To MeTanaHHble eSBR BKIIOUEHBI B AJIEMEHT 3aroli-
HEHUs, ¥ 4To 00paboTka eSBR 10/kHa OBITH BBITIONHEHA HAJl 3BYKOBBEIM KOHTEHTOM YMECTHOTO OJI0Ka.

B cooTBeTCTBMM C HEKOTOPBIMU BapHaHTaMH OCYIECTBICHHS N300peTeHNs MeTalaHHble, eSBR BiroueHb!
B JJIEMEHT 3allOJIHEHHMs (HarpuMep, dJeMeHT 2 3anoiHeHus 1o ¢ur. 7) ourosoro noroka AAC MPEG-4, unsie
YeM B 3JIEMEHTE pacUIMPEeHUsl PeIUIMKAIMK T0JIOC CIIeKTpa (meMenTe pacmmpenus SBR) anemenTa 3anoiaHeHus.
[IprumHa B TOM, 9TO 3JIEMEHTHI 3allOJHEHUS, cofepkamme B cebe extension payload() ¢ mamaeiMu SBR wm
naaasie SBR ¢ CRC, He comepkar B ceOe HUKAKOW APYTOH MOJNE3HONW HArpy3KH pacIIMpeHus JIIoOOTo IPYyroro
THTa pactmpenus. [1oaTomMy, B BapuaHTax OCYIIECTBICHHUS, Tie MeTanaHHble eSBR xpansaTcs cBoeit coOcTBeH-
HOM T0JIE3HON HArpy3KOW pacIIMpeHUs], OTJAEIbHBIN 3JIEMEHT 3allOJHEHUs, UCTIONb3YeTCs IJIs XpaHEHUsI MeTa-
naHHbeIx eSBR. Takoli sjeMeHT 3anoaHeHus BKItoYaeT B cedst uneHTudgukarop (Hanpumep, "ID2" mo ¢wur. 7),
YKa3bIBAIONINH HAYaI0 3JIEMEHTa 3aI0THEHUS, U JaHHbBIE 3alI0JHEHUS Mocie WAeHTUHKaTopa. JJaHHbIe 3amo-
HEHUSI MOTYT BKJIIOYaTh B ce0s aneMeHT extension payload() (MHOrIa B MaTtepuanax HACTOSIIECH 3asBKH yIIOMH-
HaeMBIH Kak IoJIe3Hasi Harpy3Ka pacIIupeHwus1), Yed CHHTaKCHC Noka3aH B Tadu. 4.57 crangapra AAC MPEG-4.
JlanHble 3amoiaHeHus (HarpuMep, UX MoJie3Hasl Harpy3Ka paclIMpeHus) BKIOYaeT B ce0sl 3arojIoBOK (Harpumep,
"header2" anemenTa 2 3anonHenus no ¢ur. 7), KOTOPHIiL siBIsieTCs yKasbiBaromnM o0bekT eSBR (To ects, 3aro-
JIOBOK MHHIIMAIM3UPYET THUI 00BEKTa YCOBEPIICHCTBOBAHHON perummKanuu moyoc crekrpa (eSBR)), u nannbie
3amoaHEeHMS (HampuMep, €To MoJIe3Hasi Harpy3Ka paclIupeHus) BKIIOYAIOT B ce0st MeTamanubie eSBR mocre 3a-
rosoBka. Hampumep, aeMeHT 2 3amonHenns no ¢ur. 7 BkitoyaeT B ce0s Takoi 3aroioBok ("header2") u taxxke
BKITIOUaeT B ce0s1, Mmociie 3arooBka, Metaganabie eSBR (To ecTh, "(haaxKoBbIi Mpu3Hak" B dJIEMEHTE 2 3aI10JI-
HEHUS, KOTOPBIH yYKa3bIBaeT, JOJHKHA JTH 00paboTKa YCOBEPIICHCTBOBAHHOH pEITUKAIIMU ToJioc criekTpa (eSBR)
BBITTOJTHATHCST HAJ 3BYKOBBEIM KOHTEHTOM Ojoka). Ilo BeIOOpY, momomHHUTENbHBIE MeTamaHHble eSBR Taroke
BKITIOYEHBI B JJAHHBIC 3aTIOJTHEHUS dJIEMEHTA 2 3alloHEeHUs 1Mo (ur. 7 mocye 3aroyioBka 2. B BapmanTax ocyre-
CTBJICHUSI, ONMCBHIBAEMBIM B HACTOAIIEM Haparpade, 3aroJioBoK (HampuMep, 3aroJioBoK 2 mo ¢ur. 7) umeer
UIeHTH(UKAMOHHOE 3HAaUYEHHE, KOTOPOE HE SIBISETCS OJHUM M3 TPAJAWIMOHHBIX 3HAUCHHH, 3aJJaHHBIX B TaOJI.
4.57 cranpapra AAC MPEG-4, 1, B3aMeH, ABIseTCA yKa3bIBarOIUM IOJE3HYIO0 Harpy3ky pacmupeHus eSBR
(Tak 4TO MoOJIE extension_type yKa3bIBacT, YTO JAHHBIC 3alIOJHEHUs BKIIOYAlOT B ceOs MeTanaHHble eSBR).

B mepBoii rpyrnne BapuaHTOB OCYILIECTBIICHUS, H300pETEHNE SABISIETCS OJIOKOM 00pabOTKH 3BYKOBOTO CHT-
Hajla (Hanmpumep, AeKOJIEpOM), COIEpIKaIIiM

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

nedopmarep MoJIe3HON Harpy3KH OMTOBOTO MOTOKA (HampuMmep, sneMeHT 205 mo ¢ur. 3 uau amemeHt 215
mo ¢wur. 4), IPUCOETUHEHHBIH K MAMITH U BBITIOTHEHHBIA C BO3MOXKHOCTBIO JIEMYJIBTHIDIEKCHPOBATH IO MEHB-
IIei Mepe OIHy YacTh YIOMSHYTOTo 0JI0Ka OUTOBOTO ITOTOKA; 1

MOJICKCTEMY JIeKOIupoBaHus (Hampumep, 3nmemeHTsl 202 u 203 mo ¢wur. 3 win 3nements 202 u 213 mo
¢wur. 4), IPUCOCTMHEHHYIO M BBIIIOJIHEHHYIO C BO3MOXXHOCTBIO JICKOJMPOBAThH 1O MEHbIIEH Mepe OIHY 4acTb
3BYKOBOT'O KOHTEHTA YIIOMSHYTOTO OJIOKa OMUTOBOTO MIOTOKA, IPH 3TOM, OJIOK BKJIIOYAET B ceOsl:

9JIEMEHT 3aIlOJIHEHHS, BKIIOYAIOMNK B ceOs MICHTU(HUKATOP, YKAa3bIBAIOIIMN HAYalo dJIEMEHTa 3aIlojIHe-
Hus (HanpuMmep, uaeHtudukarop "id syn ele", umeronuii 3nauenne 0x6, mo tadm. 4.85 crannapra AAC MPEG-
4), ¥ naHHBIE 3aII0JIHEHUS 1T0CTIe UICHTU(HUKATOPA, TIPH ITOM, TaHHBIC 3aII0JTHEHUS BKIIIOYAIOT B CE0sL:

110 MEHbIIEH Mepe OAMH (IAXKKOBBII NPU3HAK, UICHTU(QHUIUPYIONINH, T0JDKHA JTH 00paboTKa ycoBepIICH-
CTBOBaHHOMU peIlIMKAIUH MoJIoc criekTpa (€SBR) BBEIMOMHATHCS HAJl 3BYKOBBIM KOHTEHTOM OJIoKa (Hampumep, ¢
MCIIOJIb30BaHUEM JaHHBIX PETUTMKAIIIH TOJIOC CIIEKTpa U MeTagaHHbIX eSBR, BKIIOUeHHBIX B OJI0K).

@®naXKOBBIM TIPU3HAKOM SIBIISIIOTCA MeTanaHHble eSBR, u mpumepoM (ia’kkoBOro Impu3HaKa SBISCTCA
(dnaxxkoBeiit ipu3Hak sbrPatchingMode. Eme oqamM nmpumepoM (iakkoBOTO MpHU3HAKa SBISETCS (HIKKOBBIN
npu3Hak rapmormdeckoii SBR. O6a 3tux (pirakkoBBIX TIPHU3HAKA YKa3BIBAIOT, 0a30oBas (opMa peruTuKaIdy 1o-
JIOC CHEKTpa WIH YCOBEPIICHCTBOBaHHAS (hopMa PEIUIMKALUU CICKTpa JOJDKHA BBIMOTHATHCS HAJ 3BYKOBBIMH
JTaHHBIMH OJyoka. ba3oBoil (opMoli perMKayy CreKTpa SIBISETCS CIIeKTpaibHas BKIIEHKa, a YCOBEPILIECHCTBO-
BaHHOW ()OPMOH PEIUTHKALIMH MOJIOC CIEKTpPa SBJISIETCSI TapMOHMYECKask TPAHCTIO3ULINS.

B HEeKkoTOpBIX BapnaHTaX OCYIIECTBIICHU, JaHHbBIEC 3aMI0THEHNS TAKXKe BKIIIOYAIOT B Ce0s OTIOITHHUTEHHbIC
MeTananubie eSBR (1o ecTh, MeTananubie eSBR, nHBIC YeM ()1a)KKOBBII MPHU3HAK).

[MamsaTe MoxeT ObITH Oy(hepHOl MamsaThIO (HanpuMep, peanuzanueii Oydepa 201 o ¢wur. 4), koTopas xpa-
HUT (Harpumep, HedheMepHBIM 00pa3oM) 10 MEHbIIEH Mepe OJUH OJIOK KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO
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MOTOKA.

OreHUBaETCS, YTO CIOXKHOCTH BBHITOJIHEHUsI 00paboTkn eSBR (¢ ncrons3oBaHreM rapMOHHUYECKOH TpaHC-
TIO3UITMHU | TIpeBapUTENLHOTO BhIpaBHUBaHUS eSBR) mocpenactBom nekonepa eSBR Bo Bpems mekoaupoBaHus
ouroBoro motoka AAC MPEG-4, xoTopsiii BKITtodaeT B cebs Metamganable eSBR (ykas3pIBaromuye 3TH cpeacTBa
eSBR), Ob11a ObI crieayromeit (Isi THTHIHOTO JEKOAUPOBAHMS ¢ YKA3aHHBIMH ITapaMeTpaMu):

I'apmonmueckas Tpancmosunus (16 k6ut/c, 14400/28800 I'm)

Ha ocHoBaHuM J[I1®: 3,68 WMOPS (B3BenIeHHBIX MUJUTHOHOB OTIEPAIMN B CEKYHITY);

Ha ocHoBanuu K3®d: 0,98 WMOPS;

npeaBapuTenbHas o0paboTka Bkielikn ¢ momomipio K3® (mpenBaputenbHoe BhlpaBHuBaHuWe): 0,1
WMOPS. U3BectHO, uTo ocHOBaHHAs Ha JII1P Tpancnosuims THONYHO paboTaer Jrydile, YeM OCHOBaHHas Ha
K3® Tpancnosunys, MpUMEHUTEIBHO K IEPEXOAHBIM IIPOIIECCaM.

B cooTBeTcTBHM ¢ HEKOTOPHIMH BapHaHTaM{ OCYIIECTBICHHUS HACTOSIIETO N300pETEHUs, 3JIEMEHT 3aroJl-
HeHUs (KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO ITOTOKA), KOTOPBIM BKJIIOYaeT B ce0st MeranaHHble eSBR, Takke
BKJIIOYaeT B ce0s mapamerp (Hanmpumep, mapamerp "bs extension id"), use 3HadeHue (Hampumep,
bs_extension id=3) curnanmmupyert, yTo MeTagaHHble €SBR BKIIIOUEHBI B 371eMEHT 3al0IHEHHS, U 9YTO 00paboT-
ka eSBR moimkHa OBITH BBITIOJNHEHA HAJl 3BYKOBBIM KOHTEHTOM YMECTHOTO OJIOKa, W/WiIM mapamerp (Harmpumep,
TOT ke caMblii mapametp "bs_extension id", upe 3HaueHwe (Hampumep, bs extension id=2) curHaiM3UpyeT, 4TO
KoHTeiHep sbr extension() s7eMeHTa 3aMoaHeHHsI BKJII09aeT B ce0s qannbie PS. HanpuMmep, kak ykazaHo B TaOJI.
1, mpuBeIEHHON HIDKE, TAKOW MapaMeTp, UMEIONUi 3HaueHue bs extension id=2, MOXKET CHTHAIU3UPOBATH, UTO
KoHTelHep sbr_extension() 31eMeHTa 3alOJHEHUS BKIIOYAeT B ceds maHHbe PS, u Takol mapaMeTp, IMEIOMHi
3HaveHue bs_extension id=3, MOKeT CHTHAIM3UPOBATH, YTO KOHTEHHEp sbr extension () eMEHTa 3aIOJHEHUS
BKITIOYaeT B ce0s MeTananHbie eSBR.

Tabnumna 1
bs_extension_id BuaueHne
0 3ape3epBUPOBAHO
1 3ape3epBUPOBAHO
2 EXTENSION_ ID PS
3 EXTENSION ID ESBR

B coOoTBETCTBUY ¢ HEKOTOPHIMH BapHAHTAMHU OCYIIECCTBICHHS H300PETEHUS, CHHTAKCHC Ka)XIOTO JIEMEHTA
pACIIUPEHUS PEIUTHKALMHU TOJIOC CIEKTPa, KOTOPHIHA BKIIFOYAeT B ce0s MeTaganubie eSBR w/unu nanneie PS sB-
JSIETCSl TAKMM, KaK yKa3aHo B TaOJl. 2, MpUBEICHHON BbIIe (B KOTOpOi "sbr extension()" o0o3HauaeT KOHTEH-
HEp, KOTOPBIN SIBIISCTCS DIIEMEHTOM PACIIMPEHHS PEIUIMKALMH MOJIoC crekTpa, "bs extension id" sBnsercs Ta-
KM, KaK ONKCaHO B Tabi. 1, mpuBeneHHOH BhIme, "ps data" obo3nauyaer nanueie PS, a "esbr data" obo3Hauaer
MeTananueiec eSBR).

Tab6smra 2
sbr_extension(bs_extension id, num bits_left)
{

switch (bs_extension_ id) {

case EXTENSION 1D PS:

num bits left -= ps data(); lpumeuanne 1

break;

case EXTENSION ID ESBR:

num_bits_left -= esbr data(); lpumedaHnne 2

break;

default:
bs fill bits;

num_bits left=0;

break;
}
}

lNpumeuanmue 1: ps data() Bo3BpamaeT KOJIUICCTBO

CUMTAHHHX OUT.

lpymeuanue 2: esbr data() Bo3zBpamaeT KOJIUISCTBO

CUMTAHHHX OUT.

B npumepHOoM BapuanTe ocyuiecTBiieHHs, esbr data(), ymoMsHyTbIH B TabJ1. 2, IpUBEACHHOM BBILIE, SBIIS-
€TCsl YKa3bIBAIOIINM 3HAUEHHS CJICTYIOLINX MTapaMeTPOB METaIaHHbIX:

1) omHOOWTHEIN IapaMeTp MeTaJaHHBIX, "bs sbr preprocessing" u

2) mis kaxmaoro kaHana ("ch') 3ByKOBOro KOHTEHTa KOJUPOBAHHOTO OMTOBOTO TIOTOKA, ITOJICKAIIETO JIe-
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Ka)K,ZILIﬁ us3 OIIMCAHHBIX BBIIIC

apameTpoB: "sbrPatchingMode[ch]";

"sbrOversamplingFlag[ch]"; "sbrPitchInBinsFlag[ch]"; u "sbrPitchlnBins[ch]".
Hanpumep, B HEKOTOPBIX BapHaHTaxX OCyIIECTBIICHU, esbr data() MOXKeT UMETh CHHTAKCHC, YKa3aHHBIN B
TabJI. 3, AT yKa3aHUs dTUX MapaMeTPOB METaTaHHbBIX.

Tabmuma 3

CHMHTakKCcuc

KojmuecTBO OUTOB

esbr data(id aac, bs_ coupling)

{

bs_sbr_ preprocessing;

if (id aac == ID SCE) {

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag[0];

if (sbrPitchInBinsFlag[O0])

sbrPitchInBins[0];

R Y e

else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

sbrPitchInBins[0]=0;

}

} else if (id aac == ID CPE) {

If (bs coupling) {

if (sbrPatchingMode[0,1] == 0) {

sbrOversamplingFlag[0,1];

if (sbrPitchInBinsFlag[0,1])

sbrPitchInBins[0,1];

] IS S

else

sbrPitchInBins[0,1]=0;

} else {

sbrOversamplingFlag([0,1]=0;

sbrPitchInBins[0,1]=0;

}

} else { /* bs_coupling == 0 */

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag[0];

if (sbrPitchInBinsFlag[0])

sbrPitchInBins[0];

] IS Y

else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

sbrPitchInBins[0]=0;

}

if (sbrPatchingMode[l] == 0) {

sbrOversamplingFlag[1l];

if (sbrPitchInBinsFlag[1l])

U] SN Y

sbrPitchInBins[1];

else

sbrPitchInBins[1]=0;

} else {

sbrOversamplingFlag([1]1=0;

sbrPitchInBins[1]=0;

}

}
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}
}
llpyMedaHMe: bs sbr preprocessing onpemeseH, KakK OIMCAHO B

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

sbrOversamplingFlag[chl], sbrPitchInBinsFlag[ch] %8
sbrPitchInBins [ch] onpeleJieHH, Kak  OIIMCAaHO B paszneye 7.5

ISO/IEC 23003-3:2012.

IIprBeneHHBIN BBIIIE CHUHTAKCUC J1a€T BO3MOXXHOCTh PAllMOHAJIBLHOMN peaju3alliil YCOBEPIIEHCTBOBAHHOM
(hOpMBI peIUTMKAIINH TOJIOC CIIEKTPa, TAKOW KaK TrapMOHHYECKasi TPAHCIIO3UINS, B Ka4eCTBE PaCIIMPEHUs yHac-
JIeIOBaHHOTO Jekojepa. bonee TouHo, nanabie eSBR u3 Tadi. 3 BKIIOYAIOT B ce0s TOIBKO Te apaMeTphl, He0O-
XOJFIMBIC JJIS1 BBITIOJIHEHHS YCOBEPIICHCTBOBAHHOHN (DOPMBI PETUTUKAINH TI0JIOC CTIIEKTpa, KOTOPHIE eIle He TOA-
JIEPKUBAIOTCS B OMTOBOM TMOTOKE M HE SIBISTIOTCS BBIBOJMMBIMH HETIOCPEICTBEHHO M3 MAapaMeTpOB, yXKe TOA-
JICpKUBaeMbIX B OUTOBOM TIOTOKe. Bee npyrue mapaMeTphl U JaHHBIE 00pabOTKH, HEOOXOMMEIC JIJISl BHIITOJTHE-
HHSI YCOBEPIICHCTBOBAHHOM (h)OPMBI PEIIMKAIMH TT0JIOC CIIEKTPa M3BJIEKAIOTCS M3 CYIIECTBYIOUINX paHee rapa-
METpPOB B YK€ OIIPEIeTICHHBIX PACIIOJIOKECHUSIX B ONTOBOM MOTOKE.

Hanpumep, coBmectumerii ¢ HE-AAC MPEG-4 win ¢ HE-AAC v2 nekoaep MOXeT OBITh PacIIHPEH, YTO-
OBl BKJIFOUATh B C€0sl YCOBEPIICHCTBOBAHHYIO (POPMY PEIUIMKALIMU TIOJIOC CIEKTPa, TAKYI KaK FapMOHUYECKas
TPaHCIIO3HUIUSL. JTa YCOBEPIICHCTBOBAHHAS (hOpMa PEILTUKALINH IT0JIOC CIIEKTpa SBIISIETCS JOTIOJIHEHHEM K 6a30-
BOH (hopMe peIUTHKAITIH TI0JI0C CIIEKTPa, yKe MOAIepKUBaeMoi JexoaepoM. B konTekcTe coBmectumoro ¢ HE-
AAC nwmn HE-AAC v2 MPEG-4 nekonepa, 3Ta 6a3zoBast ¢popMa peIuTUKaIlIH TTO0JI0C CTIEKTPa SBISAETCS CPEICT-
BoM SBR crniekTpanbHO#t BKIeiiky ¢ momonisio K3®, kak onpeneneno B pasaene 4.6.18 crangapra AAC MPEG-
4.

[Ipu BHIOHEHUH YCOBEPIICHCTBOBAHHOH (DOPMBI PEIUTHKAIIMY IIOJIOC CHEKTPa, AEKOACP PAaCIIMPEHHOTO
HE-AAC M0eT MOBTOPHO HMCIIOJIE30BaTh MHOTHE MapaMeTphl OUTOBOTO IMOTOKA, YKe BKIIOUCHHBIE B MOJIE3HYIO
Harpy3ky pacumpenust SBR ouroBoro noroka. KoHkpeTHbIE apaMeTpbl, KOTOpbIE MOTYT MOBTOPHO HCIIOJIB30-
BaThCsI, HAPUMEP, BKIIOYAIOT B ce0sl pa3iMyHbIC MapaMeTpPhl, KOTOPHIC ONPEACIIAIOT CBOJHYIO TaOJIHIy MOJIOC
4acTOT. JTH MapaMeTphl BKIIOYAIOT B ceOs bs_start freq (mapametp, KOTOPHIA OmpenessieT Havalio mapamerpa
CBOJZIHOW TaOJIUIIBI YacToT), bs_stop freq (mapamerp, KOTOpHIi onpenessieT OKOHYaHUE CBOJHOW TaOJIUIIBI Yac-
ToT), bs freq scale (mapamerp, KOTOPBII OMpeesieT KOJMYECTBO MOJIOC YacTOT Ha OKTaBy) u bs_alter scale (ma-
pameTp, KOTOPBIH W3MEHSET IIKaTy MOJOoC 4acToT). [lapaMeTphl, KOTOphIe MOTYT IMOBTOPHO HCIOJB30BaThCH,
TakXKe BKIIOYAIOT B ce0sl mapaMeTphl, KOTOPBIE ONpeAessIoT Tabiauiry nryMoBbIxX mosoc (bs_noise bands) u ma-
paMeTpsl TaOIHIBl OrpaHMYUTENBHBIX mosoc (bs limiter bands). CooTBETCTBEHHO, B pa3iMYHBIX BapHaHTAX
OCYILIECTBIICHHS, IT0 MEHBIIIEH Mepe HEKOTOPBIC W3 PKBUBAJICHTHBIX MMapaMeTPoB, 3a1aHHBIX B cTaHmapte USAC,
HE BKITIOYCHBI B OMTOBBIN ITOTOK, TEM CaMBIM, COKpAIas CIIy>KeOHbIe CUTHAIIBI U JaHHBIE YIIPABICHUS B ONTOBOM
moToke. THITMYHO, B TEX CIydasx, KOraa mapamerp, 3afaHHblii B ctannapre AAC, uMeeT SKBUBAJICHTHBIN Tapa-
MeTp, 3agannbiil B USAC, skBUBasieHTHBIN mapameTp, 3aaannblii B USAC, nmeeT Takoe e HauMEeHOBaHUE, KaK
napameTp, 3aJaHHbIi B crannapte AAC, HanmpuMmep, MaciuTabHbIi koddduimenT orudaromell, Eqrigmapped. OHA-
KO, SKBUBAJICHTHBIM mNapaMerp, 3agaHHbll B cTaHaapte USAC, TUNUYHO HMEET Ipyroe 3HaueHHe, KOTOpoe
"mpucniocodieHo" ckopee it 00paboTku ycoBepiieHcTBoBaHHOH SBR, ompenenennoit B cranmapte USAC,
Hexenu 11t 00padoTku SBR, onpenenennoii B crangapre AAC.

B nmomoyHeHHEe K MHOTOYHUCIICHHBIM TTapaMeTpaM JPYTUE 3JIEMEHTHI JaHHBIX TaK)KEe MOTYT MOBTOPHO HC-
MOJIL30BaThCsA NekoaepoM pacmupeHHoro HE-AAC npu BRITIOTHEHHH YCOBEPIICHCTBOBAHHOHN (hOPMBI peTuTiKa-
IIUH TI0JIOC CTIEKTPa B COOTBETCTBUH C BapHaHTAMH OCYILIECTBICHHUS M300peTeHns. Hanpumep, ganHslie orubdaro-
e U JaHHbIE YPOBHS COOCTBEHHBIX ITYMOB TAaK)K€ MOTYT M3BJICKaThCS M3 NaHHBIX bs data env (MacmTaOHBIX
Koa(duimeHToB ormbaromieii) u bs noise env (MacmTaOHBIX KOA()(PHUIIMEHTOB YPOBHsI COOCTBEHHBIX ITyMOB) U
HCIIOJIB30BaTHCS BO BPEMS YCOBEPIIEHCTBOBAHHOM (POPMBI PETIMKAIINHN TTOJIOC CIIEKTPA.

ITo cytm, 3T BapHaHTH OCYIIECTBICHUS WCIONB3YIOT KOH(QUTYpAIlMOHHBIE MapaMeTPhl U JaHHBIC OTH-
Garorieit, yxxe moanepxuBaeMblie yHacienoBanHbM aekonepoM HE-AAC unn HE-AAC v2 B nosesHoi Harpys-
ke pacmmpenns SBR, 4To0bl caenaTh BO3MOXHOM YCOBEPIIEHCTBOBAHHYIO ()OPMY PEINIMKAIIMH T0JIOC CIIEKTPa,
TpeOyst Kak MOKHO MEHBIIIETO KOJIMIESCTBA JOTOTHATEIHLHBIX TIePEeIaBacMbIX JAHHBIX. MeTalaHHbIC H3HAYAIEHO
Ob1TH TIpucTioco0ens! i 6azoBoit hopmel HFR (Hanpumep, cnexrpanbHoii Bkieiiku SBR), Ho, B cooTBeTCT-
BUU C BapUaHTaMHU OCYIIECTBIICHUS, UCIOIB3yeTCs A ycoBepiueHcTBoBaHHOU (opmbel HFR (mampumep, rap-
MoHm4eckoi Tpancnosunmu eSBR). Kak o0cyxneHno panee, MeTajlaHHbIE KaK HPaBHJIO IMPEICTaBISIOT COOOM
paboune mapamerpsl (HampuMep MacmTabHble Kod(dduImMeHTs ormbaromiei, MacmrTaOHbIe KO3((UIIUESHTHI
YPOBHSI COOCTBEHHBIX ITYMOB, ITapaMeTpPhl BPEMS/9aCTOTHON CETKH, WH(POPMAINIO O CHHYCOWAAIHHOM JOIOJN-
HEHUH, TIEPEMEHHYIO YacTOTY/IIOJIOCY pa3ielieHus, PeXUM 0OpaTHOW (UIBTPAIlUH, pa3pelieHne OruOaroIeH,
PEXUM CTIKUBAHUSA, PEKAM YaCTOTHONW WHTEPIOJIINN). TIPUCIIOCOOICHHBIE M TIPeAHA3HAYCHHBIC IS HCIIOJh-
30BaHuA ¢ 0a30Boil ¢opmoit HFR (Hanmpumep, muHelHBIM npeoOpa3oBanueM). OQHAKO 3TH METaJaHHbBIE, KOM-
OMHUPOBAHHBIC C JIOTOJHUTCIHHBIMHU IMapaMeTPaMU METAJaHHBIX, CICHU(PUIHBIMU YCOBEPIICHCTBOBAHHON
tdopme HFR (Hampumep, rapMOHHYIECKOH TPAHCIIO3UIUH), MOTYT UCIIONIB30BaThCSI IS pallMOHANBHON 1 3 dek-
TUBHOU 00pa0OTKU 3BYKOBBIX JIAHHBIX C HCIIOJIB30BAHUEM YCOBEpIICHCTBOBaHHOM popmbl HFR.
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COOTBETCTBEHHO, PACIIMPEHHBIE JEKOAEPhI, KOTOPhIE MOIAEPKIBAIOT YCOBEPIICHCTBOBAHHYIO (OpPMY pe-
TUTMKAIH TI0JIOC CHIEKTPa, MOTYT OBITh CO37aHbl OYeHb d(PPEKTUBHBIM 00pa3oM, I0Jarasch Ha YK€ OIpeeseH-
HBIE 3JIEMEHTHI OMTOBOTO TOTOKA (HANPUMEP, TAKOBBIE B TMOJIE3HON Harpyske pacmupenus SBR) m mobaBmss
TONBKO T€ MapaMeTpbl, KOTOPBIE HEOOXOAMMBI JJIS TOINEPKKH yCOBEPIICHCTBOBAHHOW (DOPMBI pEIUTUKAIIIH
MIOJIOC CIEKTpa (B MOJIE3HOM HArpy3Ke pacIIpEeHHUs 3JIEMEHTA 3a0HEHIS ). DTOT MPU3HAK COKPAIICHHUS JaHHBIX
B KOMOWHAITNH C Pa3MEIICHHEM BHOBP JI00aBJICHHBIX MMapaMETPOB B 3ape3epBUPOBAHHBIX IOJISAX JAHHBIX, TAKHX
KaK KOHTEWHEp PaCIIMPEeHHs, CYIIECTBEHHO YMEHBIIAET Oapbephl K CO3MaHUIO ACKOAEpa, KOTOPHIH IMOAIepKH-
BaeT YCOBEPUICHCTBOBAHHYIO PEINIMKAIMIO MOJIOC CIIEKTPa, TAPAHTHPYS, YTO OWTOBBIN ITOTOK OOpaTHO COBMEC-
THM C yHAcCJIeIOBaHHBIM JIEKOAEPOM, HE TOAEP’KIBAIOIINM YCOBEPIICHCTBOBAHHYIO ()OPMY PETIIMKAIIMH MOJI0C
CIEKTpa.

B Tabin1. 3 HOMep B IpaBoM CTOJIONE YKa3bIBaeT KOJMUECTBO OMTOB COOTBETCTBYIOIIETO ITapaMeTpa B JIEBOM
cTouone.

B HekoTopbIx BapnaHTax ocymiecTBieHus THII o0bekTa SBR, onpenenennsiii B AAC MPEG-4, oOHOBIIEH,
4TOOBI coJiepkath B cebe cpeactBo SBR wimn acmekThl cpenctBa ycoBepiiencTBoBanHoi SBR (eSBR), uro cur-
Hanmsupyertcs B anemente pacmupenus SBR (bs_extension id== EXTENSION ID ESBR).

B HekoTOpHIX BapHaHTaX OCYIIECTBICHHUS M300peTeHHE ABISAETCA CIIOCOOOM, BKIIOYAIOIINM B ceOs dTam
KOJWPOBAHMS 3BYKOBBIX JAHHBIX U (POPMHUPOBAHMS KOAWPOBAHHOTO OMTOBOTO MOTOKA (HampuMmep, OMTOBOTO
notoka AAC MPEG-4), B ToM 4ncie MOCpeCTBOM BKJIIOUEHHUST MeTalaHHeIX €eSBR B 1Mo MeHbIel Mepe oauH
CETMEHT IT0 MEHBIIEH Mepe OJHOTo OJI0Ka KOTMPOBAHHOTO OMTOBOTO MOTOKA W 3BYKOBBIX JAHHBIX B IO MEHB-
el Mepe OJUH JAPYroi CerMeHT Oyioka. B THOMYHBIX BapHaHTaX OCYIIECTBICHHS, CIIOCOO BKIIOYAeT B cels
9TaIl MYJIbTUIICKCHPOBAHUS 3BYKOBBIX JIaHHBIX C MeTalaHHBIMU eSBR B kax1oM 0j10ke KOAMPOBaHHOTO OHUTO-
BOro rnortoka. [Ipyn THITMYHOM AEKOIMPOBAHMM KOAWPOBAHHOTO OMTOBOTO MOTOKa B jekonepe eSBR, nexonep
u3BIeKaeT MetaganHele eSBR n3 OMToBOTO 1MOTOKA (B TOM YHCIE, TIOCPEICTBOM CHHTAKCHYECKOTO pa3dopa H
JeMyJIbTUIUICKCUPOBaHMS MeTalaHHBIX eSBR 1 3BYKOBBIX JaHHBIX) U HCIOJIB3yeT MeTanaHuble eSBR mist oOpa-
0OTKH 3BYKOBBIX JaHHBIX, YTOOBI (POPMHPOBATH ITOTOK JEKOANPOBAHHBIX 3BYKOBBIX JTAHHBIX.

Eme omaum acriektroM m300peTeHus sABiseTcs Ackonep eSBR, BBIMOMHEHHBIH ¢ BO3MOXHOCTHIO BBITIOJ-
HATH 00paboTky eSBR (Hampumep, ¢ HCIONB30BaHUEM TI0 MEHBIIEH Mepe 0aHOTO U3 cpeacTB eSBR, m3BecTHBIX
KaK TapMOHMYECKas TPAHCIO3WIUS U IPEABAPUTEIFHOE BHIPABHUBAHIE) BO BPEMsl IEKOAWPOBAHUS KOIHPO-
BaHHOTO 3BYKOBOTO IMOTOKA (Hampumep, outooro motoka AAC MPEG-4), koTopblii He BKIIIOYaeT B ceOs MeTa-
nauabie eSBR. TIpumep Takoro aexonepa OyIeT ONMrucaH co CChIIKOM Ha ur. 5.

Jexonep (400) eSBR mno ¢ur. 5 Bxmogaer B ceds OydepHyro mamsate 201 (KoTopas WISHTUYIHA IMaMSITH
201 o ¢wur. 3 u 4), nedopmatep 215 mone3Hoi Harpy3Ku OMTOBOTO MTOTOKA (KOTOPBIH MAECHTHYEH JieopMaTepy
215 no ¢wur. 4), mogcucremy 202 nekoanpoBaHUs 3ByKOBOTO CHUTHaJA (MHOT/IAa YIIOMMHAEMYIO KakK Kackax "oc-
HOBHOTO" JICKOJMPOBAHUS MJIM IOJICHCTEMa "OCHOBHOTO" JEKOAMPOBAHUS, U KOTOpas WACHTHYHA MOACUCTEME
202 ocHoOBHOTO JIekoAupoBaHus 1o ¢ur. 3), moncuctemy 401 dhopmupoBanus ynpapisronux IaHHeIXx eSBR u
kackaz 203 obpadotku eSBR (xoropsiii uaeHTHUeH Kackany 203 mo ¢wur. 3, coenMHCHHBIC Kak moka3aHo. K To-
MY K€, THITNYHO, Jekoep 400 BkiroyaeT B ceOst Ipyrue 3JIeMeHThl 00padoTKH (HE TOKa3aHsbl).

[Ipu sxcruryatanum nekonepa 400, mociea0BaTeIbHOCTh OJIOKOB KOAUPOBAHHOTO 3BYKOBOTO OUTOBOTO TIO-
toka (6butoBoro moroka AAC MPEG-4), mpuanmaemoro nekoaepom 400, npenabssisercs u3 oydepa 201 B me-
dhopmarep 215.

Jledhopmarep 215 nprucoenrHeH U BBHITIOJHEH ¢ BO3MOXHOCTBHIO IEMYJIbTUIIIICKCUPOBATH KKIBIH OJIOK OH-
TOBOTO ITOTOKA JUIS M3BJICYCHUS MeTamaHHBIX SBR (B TOM umciie KBaHTOBaHHBIX JAaHHBIX OT'HOArOIIEH) M TarkkKe
TUIIMYHO JPYTUX METaJaHHBIX U3 Hero. Jledopmatep 215 BBINOIHEH ¢ BO3MOXKHOCTBIO J00ABISATH 10 MEHBIIICH
mepe Merananable SBR B kackan 203 ob6paborku eSBR. [Jledopmarep 215 Taxke mpucoeMHEH U BBINOJIHEH C
BO3MOJKHOCTBIO U3BJICKaTh 3BYKOBBIC JAHHBIE M3 KaXKIOTO OJIOKa OMTOBOTO MOTOKA, M MPEIBSBIISATH N3BJICUCH-
HbIE 3BYKOBBIE IaHHBIE B mojicucteMy 202 nekoaupoBaHus (Kackaja AeKOIUPOBaHMS).

IMoacucrema 202 nexkoaupoBaHus 3Byka aexoaepa 400 BbIOJIHEHA C BO3MOXKHOCTBIO JI€KOIUPOBAThH 3BY-
KOBBIC JJaHHBIE, N3BJIeUEeHHbIC nedopmarepom 215 (Takoe AEKOJUPOBAHHE MOXKET YIIOMHMHATHCS KaK OTeparus
"OCHOBHOT0" NIEKOAMPOBAHUS), 1T (POPMHUPOBAHMS JEKOTUPOBAHHBIX 3BYKOBBIX MAaHHBIX M MPEIbABIATH IEKO-
MpOBaHHbIE 3BYKOBBIE NaHHBIE B Kackan 203 o6pabotku eSBR. JlekoaupoBaHWe BBITIONHSIETCS B YaCTOTHOM
obnactu. TunmyaHo, 3aBepIaromuii kackaa oOpadoTku B moacucteMe 202 mpuMeHseT peodpa3oBaHue U3 Yac-
TOTHOW 00JIaCTH BO BPEMEHHYIO 00IacTh K IEKOJAWPOBAHHBIM 3BYKOBBIM JaHHBIM YaCTOTHOH 00JAaCTH, TaK 4TO-
OBI BEIXOAHBIMH JaHHBIMHU TIOJCUCTEMBI OBIITH JEKOIMPOBaHHBIC 3BYKOBBIE JaHHBIC BpeMeHHO obmactu. Kackan
203 BBIMOHEH ¢ BO3MOXKHOCTBIO IpUMEHATH cpenctBa SBR (u cpenctBa eSBR), ykazannbeie metaganasiMu SBR
(u3BneuennsiMu nedopmarepom 215) n meraganusiMu eSBR, chopmupoBannsiMu B oacucreme 401, k nexo-
JUPOBAHHBIM 3BYKOBBIM JTaHHBIM (TO €CTh, BBIMOJHATE 00paboTky SBR m ¢SBR Haj BBIXOTHBIMU TaHHBIMH
nozacuctems! 202 1eKOIUPOBaHMS C MCHONb30BaHMeM MeTanaHHbIX SBR u eSBR) mis dopmupoBanus monHo-
CTBIO JICKOANPOBAHHBIX 3BYKOBBIX JAaHHBIX, KOTOpble BBIBOIATCS M3 aekonepa 400. Tummuno, nexoxep 400
BKJIIOYAET B ce0s1 maMsTh (JOCTyNHYI0 n3 nojacucteMsl 202 u kackazna 203), koTopas XpaHuT JaedopmMaTupoBaH-
Hble 3BYKOBBIC JJaHHBIC M METaJaHHbIE, BhIJaHHBIE M3 nedopmarepa 215 (1, mo BEIOOPY, TaKXKe ITOACUCTEMEI
401), a xackan 203 BBITIOJHEH C BO3MOXKHOCTBIO OCYIIECTBIIATH IOCTYI K 3BYKOBBIM JJAHHBIM U METaJIaHHBIM IO
Mepe HeoOXoauMocTH Bo BpeMsi o0paboTkn SBR u eSBR. O6pabotka SBR B kackage 203 MOXKET CUMTATHCS
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nocienyromeii 00padboTkoil Ha BeIXoAe U3 mojacucteMbl 202 ocHOBHOTO AekoaupoBanus. [1o BEIOOpY, Aekoaep
400 Taxke BKIIOYACT B ceOs MOJCHCTEMY 3aBEPIIAOICTO TMOBBIIIAIONICTO MHUKITUPOBAHUS (KOTOpas MOMKET
MIPUMEHSITh CpelncTBa mapaMmerpudeckoit crepeodonun ("PS"), onpenenennsie B ctanmapte AAC MPEG-4, ¢
WCTIONb30BaHNEM MeTalaHHBIX PS, n3BiedeHHbIx nedopmarepom 215), KoTopas MpHUCOeANHEHA W BHITIOJHEHA C
BO3MOJKHOCTBIO BBITIONHATE ITOBBIIIAIONIEE MHUKIIMPOBAHUE HAJ BBIXOTHBIM CHTHaJIOM Kackaga 203, 9ToOsvl
(hopMHUpPOBATH TOTHOCTHIO JEKOIUPOBAHHBIN MOABEPTHYTHIH IOBBIIIAIOMIEMY MHUKIIHPOBAHUIO 3BYKOBOM CHT-
HaJ1, KOTOphIiA BeiBoAKUTCS 13 APU 210.

IMoacucrema 401 dhopMupOBaHUS YIPABISIOMNX JaHHBIX MO (UT. 5 MPHUCOEIVMHEHA W BBITIOJNHEHA C BO3-
MOJKHOCTBIO BBISBIISITH IO MEHBIIICH Mepe OJTHO CBOHCTBO KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA, MOJIC-
JKAIIEro JICKOIUPOBAHUIO, U (JOPMHUPOBATH YIpaBistomue nanueie eSBR (koTopble MOTYT OBITH HITH BKJIFOYATH B
ce0s MetananHbie eSBR mM000r0 U3 TUTIOB, BKIIFOYCHHBIX B KOJAMPOBAHHBIC 3BYKOBBIC OHUTOBBIC MMOTOKH, B COOT-
BETCTBHH C APYTUMH BapHaHTAMH OCYIICCTBICHUSA N300pPETCHUS) B OTBET HA TI0 MEHBIIICH Mepe OJTUH PEe3yIbTaT
JTama BBISBJICHUA. YTpamistonme nanasie eSBR go6aBmstores B kackan 203, 4ToOBl MPUBOANTE B JCHCTBHE
MpUMEHECHUE OTACIBHBIX cpeacTB eSBR mim komOuHanuu cpeacts eSBR npu BEISBICHUN KOHKPETHOTO CBOMCT-
Ba (MM KOMOHMHAIIMM CBOWCTB) OMTOBOTI'O TIOTOKA W/MIIM YIPAaBIATH MpUMEHEHHEeM TakuX cpenctB eSBR. Ha-
TIPUMeEp, JJIST TOTO YTOOBI KOHTPOJIMPOBATh BBHINTOIHEHHE 00paboTkn eSBR ¢ mcmonb30BanneM rapMOHHUYECKON
TPAaHCIO3WUIINH, HEKOTOPbIC BaPHAHTHI OCyIIecTBIeHI moicucTeMsl 401 hopMupoBaHUs yIPABISIONINX TaHHBIX
BKITIOYAJIH OBI B ce0s1 AETEKTOP MY3bIKH (HAIpUMEp, YIPOIICHHBIN BapHaHT TPAIUIIMOHHOTO AETEKTOPa MY3BIKH)
JUTsl ycTaHOBKH Tlapametpa sbrPatchingMode[ch] (1 penbsiBieHns ycTaHOBIEHHOTO TapameTpa B kackan 203) B
OTBET Ha BBISBJIICHHE, YTO OMTOBBIA TIOTOK SBJSIETCS WJIM HE SBIISCTCS YKa3BIBAIOIIMM MY3BIKY; AETEKTOpP Iepe-
XOJIHBIX TPOIECCOB A ycTaHOBKH mapametpa sbrOversamplingFlag[ch] (u mpenbsBieHUs yCTaHOBICHHOTO
napameTpa B kackaa 203) B OTBET Ha BBISIBIICHHE HATMYHS WU OTCYTCTBHS MEPEXOIHBIX MIPOIIECCOB B 3BYKOBOM
KOHTEHTE, YKa3bIBACMOM OWTOBBIM IMOTOKOM; W/WJIHM JETCKTOP OCHOBHOTO TOHA JJIS YCTAaHOBKH ITapaMeTpoOB
sbrPitchinBinsFlag[ch] u sbrPitchinBins[ch] (v mpeabsBIcHHUS yCTAaHOBICHHBIX MapaMeTpoB B kackan 203) B
OTBET Ha BEBISBJIICHUEC OCHOBHOT'O TOHA 3BYKOBOTI'O KOHTCHTA, YKa3bIBAEMOTO OMUTOBBIM MOTOKOM. JIpyruMu acrek-
TaMH HU300peTeHUs ABISIOTCS CHOCOOBI AEKOAMPOBAHUS 3BYKOBOTO OWTOBOTO ITOTOKA, BBIMOJIHSIEMBIE JIOOBIM
BapHaHTOM OCYILIECTBIICHHS 00JIaaonero Mpru3HaKaMy H300peTeHUs JeKOIepOM, OIMCAaHHBIM B ATOM Iaparpa-
(e u npenpiaymemM naparpade.

ACTEKTHI U300pEeTeHNs BKIIIOYAIOT B ce0s cItoco0 KOIMUPOBAHMS MM EKOTUPOBAHMS THIIA, KOTOPHIH JIIO-
00lf BapuaHT OCYIIECTBICHHS 00IaaloNIuX Mpru3HakaMu n3ooperenust APU, cucTeMbl Wil ycTpONWCTBA BBITIOJ-
HEH ¢ BO3MOXXHOCTBIO (MJTH 3alpOTpaMMHUPOBAH) BBITIONHATE. JIpyrue acrekThl n300peTeHusT BKIIOYAIOT B ce0s
CUCTEMY WJIM YCTPOWCTBO BBIMIOJHECHHBIC C BO3MOXHOCTBIO (HAIPUMEp, 3alpOTrPaMMHUPOBAHHEIC) BEBITIONHATH
000 BapHWaHT OCYIIECTBICHHS OOJIAAIONICTO MpPU3HAKAMH W300peTeHHUs crocoba, ¥ MaIIMHHO-YUTAEMBIH
HOCHUTENb (HApUMeEp, TUCK), KOTOPHI XpaHHUT MAIIMHHYIO MporpamMmy (Hampumep, HeddeMepHBIM 00pa3om)
JUTSL pealTn3aliiy JIF000ro BapruaHTa OCYIICCTBICHUS 00JaaloIero MpU3HaAKaMy U300peTeHHs CIIoco0a WK ero
stanoB. Hanmpumep, obnagaromas Mpu3HaKaMyd U300pETCHHUS CHCTEMa MOXKET OBITh WM BKJIIOYATh B ceOs TPO-
TpaMMHUPYEMBIA TPOIIECCOpP OOILIET0 MPUMEHEHUs, NU(POBOM CUTHANBHBIA TPOLECCOP WIH MHKPOIPOIECCOP,
3aMporpaMMHUPOBAHHBIN MIPOTPAMMHBIM OOECIIEYeHNEM T MHUKPOIPOTPAMMHBIM 00eCIIeueHHEM W/WIH WHBIM
00pa30M BBITOITHEHHBIH ¢ BO3SMOYKHOCTBIO BBITIOJHATH JTIOOBIE U3 MHOT000pa3usl oneparyii HaJ JaHHBIMH, B TOM
YHclie, BAPHAHT OCYIIECTBICHUS O0Iajaromero mpu3HakaMu W300peTeHHs crmocoda WM ero 3TamoB. Takoi
mporieccop o0IIero MpUMEHEHNS MOXKET OBITh MIIM BKIIOYATh B C€0sI KOMIIBIOTEPHYIO CHCTEMY, BKJIIOYAIOIIYIO B
ce0s yCTpOHCTBO BBOA, MTAMSTh, CXeMy 00pabOTKH, 3aIpOoTrpaMMHUPOBAHHYIO (M/WIM HHBIM 00pa30M BBITIOTHEH-
HYIO C BOBMOXKHOCTBIO) BBIITOJHATH BAPHAHT OCYIIECTBICHUS 00JIAAarONIeTr0 IpU3HAKaMU H300peTeHHS Ccriocoda
(WTH ero ATamoB) B OTBET HA IaHHBIC, IPEIBSIBICHHEIC EMY.

BapuaHTBI OCYIIIECTBIICHUST HACTOSINEIO W300pPETEHUS MOTYT OBITh PEaNM30BaHBI B alMapaTHBIX CPENCT-
BaX, MHKPOIIPOIPaMMHOM OOECIICUCHUH WU MPOrPaMMHOM O0ECICUCHUH, JIN00 KOMOMHAIIUCH TOTO W APYTOro
(Hanpumep, B BUzE NMPOTPaMMHPYEMOIt JTornueckoi MaTpuisl). Ecin He yka3zaH MHOH crioco0 neicTBHid, anro-
PUTMEBI U TIPOLIECCHI, BKIFOYCHHBIC B COCTAB B KAYCCTBE YaCTH M300pETEHIS, IO CBOCH MpHUPOJe, HE UMEIOT OT-
HOIICHHS K KaKOMY OBl TO HU OBUIO KOHKPETHOMY KOMIIBIOTEPY WM APYrOMYy YCTPOUCTBY. B wacTHOCTH, pasz-
JIMYHBIE MAIIUHBI O0IIEro MPUMEHEHHS MOTYT UCIIOIh30BATEHCS C IMPOTpaMMaMH, HAITMCAHHBIMU B COOTBETCTBHH
C DOKTpHWHAMH, NPUBEICHHBIMHA B MaTepuaiax HACTOSIICH 3asBKH, WM MOXXET OBITH Oojiee YAOOHBIM CKOHCT-
pyupoBaTh 0ojee CrennalIn3upOBaHHOE YCTPOUCTBO (HAIIpUMeEp, HHTETPAIbHBIE CXEMBI) JUIS BBIIIOJIHEHHUS Tpe-
OyeMbIX 3TamnoB crocoba. Takum 00pazoM, n300peTeHrne MOKET OBITh PeaTu30BaHO B OAHOW HITH 00Jiee KOMITh-
IOTEPHBIX MPOTpaMM, HCTIONHSIOMNXCS B OXHOM mnn Oojiee MpOrpaMMHPYEMBIX KOMITBIOTEPHBIX CHCTeM (Ha-
NpUMep, peasl3aluy JII000ro U3 3J1eMeHToB no ¢ur. 1 win koxuposimuka 100 mo ¢ur. 2 (nmm ero sneMeHTa),
wm aexonepa 200 o ¢ur. 3 (mm ero snemenTa), win nexozaepa 210 no ¢wur. 4 (Mu ero 31eMeHTa) WK JeKO-
nepa 400 no dur. 5 (W ero sueMenTa)), KaxKaast U3 KOTOPBIX COAEPKHT 110 MEHbLIEH Mepe OJIMH IPOLEccop, TI0
MEHBIIICH Mepe OJHYy CHUCTEMY XPaHCHHUsS MAHHBIX (B TOM 4YHCIE, SHEPro3aBUCHMBIC HIH DYHEPTOHE3aBHCUMBIC
JJIEMEHTHI MaMATH W/WIH 3alTOMHUHAIOIINEC 3JICMEHTHI), [0 MEHBIIEH Mepe OJHO YCTPONCTBO HWIIH MOPT BBOJA H
MO MEHBIIICH Mepe OJHO YCTPOHCTBO WIIM MOPT BBIBOJA. Y IPABISIONIAS MIPOrpaMMa MPUMEHSICTCS K BXOJIHBIM
JAHHBIM JUTS BBITIOJTHEHUS (YHKIWH, OMICAHHBIX B MaTepHanax HACTOAIICH 3afBKH, U (OPMHUPYET BHIXOTHYIO
nHpopManyrio. BerxomaHas nHpopManys HampaBseTcs B OJHO WK 0oJiee YCTPOHCTB BBIBOJA M3BECTHBIM 00pa-

-16 -



045774

30M.

Kaxmass Takas mporpamMMa MOXKET OBITH pPEajM30BaHA Ha JIFOOOM JKEIATCIHHOM KOMITBIOTEPHOM SI3BIKE
(BxiTIOUas MalIMHHBIC, KOMIIOHOBOYHBIE HJIM BBHICOKOYPOBHEBBIC TPOLEAYPHBIC, JIOTHUYECKHE WIH OOBEKTHO-
OPHUEHTUPOBAHHBIC S3BIKK MPOTPAMMHUPOBaHUs) UIsi oOMeHa HH(pOopMaIe ¢ KOMITBIOTEPHOUM cucTeMol. B mro-
00M cirydae S3BIK MOXKET OBITh KOMIIHINPYEMBIM HIIH HHTEPIPETUPYEMBIM S3BIKOM.

Hanpumep, xorma peanu3yroTcs MOCIeI0BATEIEHOCTAMI KOMaH I KOMITBIOTEPHOTO IIPOTPaMMHOTO oOecrre-
YeHHs, pa3TUUHbIe (YHKIMH W ATAIBl BAPHAHTOB OCYIIECTBICHUS N300pPETEHISI MOTYT PEaT30BBIBATHCS TTOCTIE-
JOBAaTEIFHOCTSMHI KOMaH MHOTOIIOTOYHOTO IPOTPaMMHOT0 00eCTIedeHNs, pabOTAIOIUMH Ha IIPUTOJHBIX alla-
PAaTHBIX CpeAcTBax NUGPOBOH 00pabOTKU CUTHANIOB, B KAKOM CIlly4yae, pa3lMYHbIC YCTPOICTBa, dTanbl U (QyHK-
[[UHM BAPHAHTOB OCYIIECCTBICHUS MOTYT COOTBETCTBOBATH MOPIHUAM KOMAaH/ MIPOTPAMMHOTO 00CCTICUCHHS.

Kaxxmast Takasi KOMIOBIOTEpHAs MPOrpaMMa MPEIIOYTUTEIIEHO XPAHUTCS Ha WM 3arpyKaeTcs Ha 3aIlOMU-
HAOIMC HOCHUTENU WM B YCTPOMCTBO (HAampuMep, TBEPAOTECIbHYIO MAMSATh WM HOCUTEIH, JIMOO MAarHUTHBIC
WIA ONTHYCCKHE HOCUTEIH), YUTACMBIC MPOTPAMMHUPYEMBIM KOMITHIOTEPOM OOIIEro NMPUMEHCHHS WIIH CIICIH-
ANBHOTO Ha3HAYCHUS, JJIs KOHOUTYPUPOBAHUS U YIPABICHUS KOMITBIOTEPOM, KOTIa 3alIOMUHAIOIINE HOCUTEIN
WIIA YCTPOMCTBO CUHUTHIBAIOTCS KOMITBIOTEPHOW CHCTEMOM, YTOOBI BBIOJIHATH IPOLEAYPHI, ONMCAHHBIE B MaTe-
puanax Hactosmei 3asBku. O0nmamaromas Mpu3HaKaMu U300pEeTEHUsT CHCTEMa TaKKe MOXKET OBITh pean3oBaHa
B BHJI€ MaIllIMHHO-YUTAEMOT0 3aIIOMHHAIOIETO HOCUTENS, CKOH(MUTYPHPOBAHHOTO KOMITBIOTEPHON IPOTPaMMO
(TO ecTp, XpaHSAIMIET0 KOMIBIOTEPHYIO IPOrpaMMy), T/I€ 3alIOMHHAIOIINN HOCHTENh, CKOH(PHUTYPHPOBAHHBIN Ta-
KAM 00pa3oM, moOyKaaeT KOMITBIOTEPHYIO CHCTEMY JE€HCTBOBAaTh KOHKPETHBIM U IIPEIOIPEaeIICHHBIM 00pa3oM
JUTS BBITIOJTHEHHA (DYHKIMH, ONMMCAaHHBIX B MaTepHallaX HACTOSIIECH 3asBKH.

Bruto ommcaHO HEKOTOPOE KOJIMYSCTBO BAPHAHTOB OCYIICCTBICHHS H300peTcHHs. Tem He MeHee, Oyaer
MOHSATHO, YTO Pa3JINYHBIC MOIU(BHUKAIIMHA MOTYT OBITh IPOU3BEICHBI, HE BHIXOJS U3 CYITHOCTH U 00beMa u3o0pe-
TeHUs.. MHOTHE MOTU(DUKAIIMHE ¥ PAa3HOBUIHOCTH HACTOSIICTO M300PETCHUS BO3MOXKHBI B CBETC BHINICIIPUBE-
JICHHBIX JOKTpUH. Hampumep, st TOro 4toObl coneiicTBOBaTh 3)(HEKTUBHBIM peanm3anusiM, (Ha3oBbIe CIBUTH
MOTYT UCIIOJIE30BaThCsl B KOMOMHANIMCH ¢ rpeOCHKaMu (DMITBTPOB PA3JIOKEHUSI CHTHAJNIA M CHUHTE3a CHTHAJIa KOM-
miekcHpIM K3®. I'pebenka GUIBTPOB pa3ioKeHHs CUTHAJa OTBETCTBEHHA 3a (MIIBTPAIUIO CHUTHAJNIA B IOJIOCE
HU3KHAX 9acTOT BPEMEHHOU 00JacTH, COPMHUPOBAHHOTO OCHOBHBIM JEKOJEPOM, B MHOXKECTBO ITOIMANIa30HOB
(manpumep, nogauana3zonoB K3®). I'pedbenka GuiabTpoB pa3ioKeHHs CUTHAJIA OTBETCTBEHHA 3a KOMOWHUPOBa-
HUE BOCCTAHOBJICHHOM ITOJIOCHI BBICOKHX YaCTOT, CO3JJaHHON MOCPENCTBOM BhIOpaHHO# TexHosornn HFR (koTo-
pas ykazaHa MpHUHITBIM mapameTpoM sbrPatchingMode), ¢ mekoaupoBaHHOW TMOJOCON HHU3KUX YacTOT, YTOOBI
CHHTE3UPOBATh MIMPOKOTIOJOCHBIM BHIXOJHOW 3BYKOBOW CHUTHAJN. JlaHHas peanu3anus rpeOeHKH GUIBTPOB, pa-
OoTaromasi B ONpeACICHHOM PEXKUME YacTOTHI BEIOOPKH, HAIPUMEp, PEKUME HOPMAILHOW PabOTHI HAa YIBOCH-
HoW vacToTe mwin SBR ¢ moHmkaromiei quckpeTusanuei, 0THaKo, He JOJDKHA HMETh (Pa30BBIX CIIBUTOB, KOTOPBIC
3aBUCAT OT OuToBOrO NMoToka. I'pedbenku K3®, ncrons3yemsie B SBR aBisiroTcst pacmpeHneM CII0KHOH 9KCIo-
HCHIMAIBHOW (PYHKINH MO Teopuu rpeOCHOK QUIBTPOB ¢ KOCHHYCOUAAIBHON MOAysanueii. MoxeT OBITh TIOKa-
3aHO, YTO OTPAHUYCHUS TMOJABIICHUS MAPA3UTHBIX CUTHAJIOB CTAHOBSTCS YCTApPECBIIUMHU TIPU PACIIUPCHUU Tpe-
OcHKHM (DUIBTPOB C KOCHHOCYHIAIBHOW MOIYJSAIMEH KOMIUICKCHON 3KCIOHCHIUANBHOW Momyisiueld. Takum
obpazom, uro kacaetcs rpedeHok n3 K3® SBR, kak GuibTphl pa3noskeHus: curaana, hk(n), Tak ¥ GUIBTPHI CHH-
Te3a curHana, fk(n), MOTyT OBITH OTIpeEICHBI TTOCPEICTBOM

hi(n) = fi(n) = po(n) exp{i%{k * %) (n B g)l

rze po (n) - BEIIECTBCHHO3HAYHBIA CUMMETPHYHBIN WJIM HECUMMETPUIHBIN TPOTOTUITHBINA (GUIBTpP (THUIIHIY-
HO, TIPOTOTHITHBIN (HIIBTP HIKHUX YACTOT),

M 00603Ha4aeT KOJIMYESCTBO KAHAJIOB, a

N - mopsI0K MPOTOTUITHOTO PIuTbTpa. KOoMMUeCTBO KaHAIOB, UCIIONB3YEMBIX B TPEOCHKE (IIBTPOB pasio-
JKSHUsI CUTHAJIa, MOXKET OBITh MHBIM, YeM KOJHMYECTBO KaHAJOB, HCIIOJIb3YEMbIX B IpeOeHKe (QUIBTPOB CHHTE3a
curnana. Hanpumep, rpedberka GUIbTPOB Pa3IoKeHUs CUTHAIA MOKET UMETh 32 KaHaia, a TpebeHka GUiIbTpOB
CHHTE3a CUTHAJIa MOXeT UMeTh 64 kanama. [Ipu skcruryaranuy rpeOeHKH GUIBTPOB CHHTE3a CUTHAIOB B PEXKHU-
M€ ¢ MOHWKAOIEH TUCKpeTH3aIuei, rpeOeHka GUIBTPOB CHHTE3a CHUTHAJa MOXKET MMETh TOJhKO 32 KaHaJa.
[TockoNbKY OTCYETHI MOJINANAa30HOB U3 IPeOCHKH (HUIBTPOB SIBJISIOTCS KOMIUIEKCHO3HAYHBIMHU, CTYIICHb al/H-
THBHOTO BO3MOXHO KaHAJI03aBUCUMOTO ()a30BOTO CIBUTA MOXET OBITH J00aBJIeHA K TpedeHKe QrIbTpoB pasio-
JKCHHSI CUTHAJA. DTU JOMOIHUTEIBHBIC (Pa30BbIe CIBUTH HEOOXOAUMO KOMIICHCHPOBATH 10 IPeOCHKH (DUIBTPOB
CUHTe3a curHaia. HecMoTps Ha TO, 94TO 3J€MEHTHI (Pa30BOTO CABHTa B IMPHHIIUAIE MOTYT OBITH MPOU3BOJIHEHBIMU
3HAYCHHUSMH, HE HAPYIIAIOMIMMA paboTy EMOYKH Pa3IoKCHUs/CHHTe3a curHana ¢ momonibio K3®, onn Ttakxke
MOTYT OBITh OTPAaHHYCHBI OMPEICICHHBIMH 3HAYCHUAMU JIJIs1 KOHTpOJIs cooTBeTcTBUsA. Curnan SBR Oynet Haxo-
JITHCS TIOJT BIMSTHUECM BBIOOpA (ha30BBIX MHOXKHUTEICH, B TO BpEMsI KaK CHUTHAI HIDKHUX 9acTOT, IPUXOISIIIA U3
OCHOBHOTO JIeKOJiepa, He OyaeT. KauecTBO 3ByKa BEIXOJIHOTO CUTHAJIA HE HAPYIIACTCS.

KoadhpunmeHnTsr mpoToTUITHOTO GMITETPa, Po(Nn), MOTYT OBITH OTpaHmdYeHbI HHHON, L B 640, Kak mokazaHo
B TaOJI. 4, IpUBEICHHON HIKE.

OS?’ISNJUSR<M(1)
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Tabnuma 4

n Po(n) n Do (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
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23 -0,0007779869 237 -0,1640958855 451 0,0736406005
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 -0,3059098575 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 0,372379554¢ 471 0,0697630244
44 0,0000134949 258 0,3836350013 472 0,0687043828
45 0,0001094383 259 0,3949211761 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

-19 -




045774

57 0,0015443219 271 0,5302240895 485 0,0512556155
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 -0,0072615816
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91 0,0056266114 305 0,8185776004 519 -0,0063792293
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 0,8346937361 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
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125 -0,0101150215 339 0,7978466413 553 0,0055938023
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
146 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 0,0542452768 371 0,5079817500 585 0,0012577884
158 0,0557173648 372 0,4967708254 586 0,0011250155

-22 -




045774

159 0,0571616450 373 0,4855253091 587 0,0009885988
160 0,0585915683 374 0,4742453214 588 0,0008608443
lel 0,0599837480 375 0,4629308085 589 0,0007458025
162 0,0613455171 376 0,4515996535 590 0,0006239376
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
166 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 0,3723795546 597 -0,0000617334
170 0,0707628710 384 -0,36115899203 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 616 -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
194 0,0674525021 408 -0,1200077984 622 -0,0007440941
195 0,0657690668 409 -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 -0,0514804176 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 0,0207297072 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
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[poToTunHelii GUIBTP, po(n), TAKKE MOKET OBITH BBIBEJCH U3 Ta0Jl. 4 MOCPEICTBOM OJHOU WK Oojee Ma-
TEMATHICCKHUX OTCPALNil, TAKUX KaK OKPYTJICHUE, TOHMKAIOIIAs TUCKPETU3AIHS, HHTCPIOJISIIHS HITH POPEIKHU-
BaHHE.

[TonsaTHO, 4TO, B TIpenenax oobeMa nmpuiaraeMo GopMyIsl H300pETeHHSI, H300PETEHUE MOXKET OBITh OCY-
IIECTBJICHO HA MTPAKTHKE WHBIM 00pa30oM, 4eM KOHKPETHO OIHCAHHBIH B MaTepuasax HacTosel 3asBku. JIoObie
HOMepa CChUIOK, COJIepIKallrecs B HIDKeCenyomel popMyie n300peTeHus, MpeJHa3HaueHbl TOJIbKO Ui UIl-
JFOCTPATHBHBIX LIeJieil ¥ HUKOUM 00pa3oM He HOJIKHBI HCIIOJIb30BATHCS ISl TOJKOBAHUSI MJIM OTPaHHYCHUS
(hopmyIbl U300pEeTCHHS.

OOPMVIIA U30BPETEHUA

1. Crioco6 [yt AeKOIUPOBAHUS KOTUPOBAHHOTO 3BYKOBOTO OMTOBOIO MOTOKA, CIIOCO0 COICPIKUT ITAIIbI, Ha
KOTOPBIX

MIPUHUMAIOT KOJUPOBAaHHBIN 3BYKOBOW OWTOBBIM MOTOK, KOAMPOBAHHBIN 3BYKOBOW OWUTOBBIN MOTOK BKITIO-
4aeT B ce0s1 3BYKOBBIE JaHHBIC, TIPEACTABIIAIONINE COOOH YaCTh ITOJIOCHI HU3KHUX YacTOT 3BYKOBOTO CHTHAJIA;

JIEKOTUPYIOT 3BYKOBEIE JaHHBIC T (POPMUPOBAHIS IEKOANPOBAHHOTO 3BYKOBOTO CHTHAJA B MOJIOCE HU3-
KX YacCTOT, IPH 3TOM KOAWPOBAHHBIN 3BYKOBOH OMTOBBIN ITOTOK TaKK€ BKIIOYACT B CeOS 3JIEMEHT 3aIlOITHEHUS
¢ UIeHTH()UKATOPOM, YKA3BIBAIOIINM HAYaJI0 JIEMEHTA 3allOJTHEHNS, M TaHHBIMH 3aII0THEHUS TIOCIIe HACHTHU(H-
KaTopa, IpU 3TOM WACHTHU(QHUKATOP SBISACTCS TPEXOUTHBHIM O€33HAKOBBIM IICIBIM YHCIIOM, TICpEIaBacMbIM CTap-
MM OUTOM BIIEpEa U UMEIONTUM 3HadeHue 0x6;

M3BIICKAIOT M3 KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA METaJaHHBIC PEKOHCTPYKIIMH BBICOKHX Yac-
TOT, METaJJaHHbIC PEKOHCTPYKIIUH BBICOKHX YaCTOT BKIIOYAIOT B ce0s paboume mapaMeTphl TS Ipolecca pe-
KOHCTPYKIIMU BBICOKHX YaCTOT, KOTOPBIA JTHHEWHO NMPeoOpa3yeT HEKOTOPOEe KOJMYECTBO CICAYIOIIMX APYT 3a
JIPYrOM MOJIMANa30HOB U3 YaCTU MOJIOCH HU3KUX YaCTOT 3BYKOBOT'O CHTHAla B YaCTh MOJIOCHI BHICOKUX YaCcTOT
3BYKOBOI'O CUTHAJIA;

GWIBTPYIOT AEKOAMPOBAHHBIN 3BYKOBOW CHT'HAJ B IIOJIOCE HU3KUX YacTOT TpeOeHKOH (QHIBTPOB pa3ioxkKe-
HUS CUTHAJNA U1 GOPMHUPOBAHUS QIIBTPOBAHHOTO 3BYKOBOTO CHTHAJIA B ITOJIOCE HU3KUX YacTOT;

M3BJICKAIOT W3 KOJMPOBAHHOTO 3BYKOBOTO OHWTOBOTO TOTOKA (DIIAXKKOBBIM yKa3aTelb, yKa3bIBAIOIIWH,
JIOJDKHBI JTM BBITIOJTHATHCS HaJl 3BYKOBBIMU JaHHBIMH JIMHEHHOE PeoOpa3oBaHNe WM TapMOHMYECKAsi TPAHCIIO-
3HIHUSA, IPH 3TOM JIaHHBIE 3aTI0THEHHS BKIIIOYAIOT B ce0s (hIIaKKOBBIN yKa3aTelb; U

BOCCTAHABJIMBAIOT YaCTh MOJIOCHI BRICOKUX YaCTOT 3BYKOBOT'O CHTHAJA C MCIIOIB30BAHNEM (DHIBTPOBAHHO-
T0 3ByKOBOT'O CHUTHaja B MOJIOCE HU3KUX YACTOT U METaJaHHBIX PEKOHCTPYKLUHUHU BBICOKHUX YAaCTOT B COOTBETCT-
BUU C (DTAXKKOBBIM YKa3aTeleM;

IpHU 3TOM TpeOCHKa (UIBTPOB Pa3IOKCHUS CHTHANA BKIFOYACT B ceOs (PHIBTPBI Pa3NIOKCHHS CHUTHAIA,
hy(n), KOTOpBIE SBJIIOTCS MOAYJIUPOBAHHBIME BapHaHTAMH MIPOTOTHITHOTO (QUIBTpPa, Py (N), COTIACHO

e 22
M 2\" "2 L 0snEN;0sk< M

/1€ pPo(n) - BEIMECTBEHHO3HAYHBIN CHMMETPUYHBIN MITH HECHMMETPUIHBIN MPOTOTUITHBIN (QHIIBTP,

M - KOTMYECTBO KaHAJIOB B IpeOCHKE (QMIBTPOB Pa3IOKECHUS CHUTHATA, a

N - MopsAAOK MPOTOTHITHOTO (DUITBTPA.

2. Cnoco6 1o 1.1, B KOTOPOM MeTaIaHHbIe PEKOHCTPYKIIMU BBICOKHX YacTOT BKJIIOYAIOT B ce0s pabounit
napameTp, BHIOpaHHBIH M3 TPYIIIBI, COCTOSIIIEH M3 MaclTaOHBIX KOI((HIMEHTOB Orudaromel, MacuTaOHBIX
K03((PUINEHTOB YPOBHSI COOCTBEHHBIX ITYMOB, HH(YOPMALIMK O CHHYCOUIAILHOM JOIIOJHEHUH, HHPOPMAIUU O
BPEMS$1/4aCTOTHOHN CETKe, YaCTOTHI pa3JelICHUs U peXXUMa 00paTHONW (HUIIbTPALIUH.

3. Crioco0 1o 1.1, B KOTOPOM IIPOTOTHITHEIH GUIIBTP po(n) BEIBOANTCS M3 K0 duireHToB 1o tad. 4.

4. Crioco0 1o 1.1, B KOTOPOM MPOTOTHITHEIA QHIBTP Po(n) BEIBOAUTCS M3 KoddduireHToB no tadi. 4 no-
CPE/CTBOM OJHOH MM OoJiee MaTeMaTHYECKUX OIepannii, BRIOPaHHBIX U3 TPYHIIBI, COCTOSIIEH U3 OKpPYTJICHNS,
MOHIKAIOIICH JUCKPETH3AINH, HHTEPIOISINH WIIH TPOPE)KUBAHUSL.

5. JlonroBpeMeHHBIH MaIIMHHO-YUTAEMbId HOCUTENb, COAEPKAIUM KOMaH/Ibl, KOTOpPbIE, KOTJAa HUCIIOIHS-
FOTCS TTPOLIECCOPOM, TTIOOY IAIOT €0 BEIOIHATH CII0co0 10 1. 1.

6. [lekoxep 11 AEKOAUPOBAHUS KOIMPOBAHHOTO 3BYKOBOT'O OMTOBOTO ITOTOKA, IEKOJIEP COMCPKHUT

BXOJIHOHM mHTepdelc s mpruemMa KOANPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA, KOJWPOBAHHBIN 3BYKOBOMH
OWTOBBIN MOTOK BKIIFOYAET B ce0sl 3BYKOBBIC JaHHBIE, TPEACTABIIONINE COO0I 9acTh MOJOCH HU3KHX YacTOT
3BYKOBOT'O CHT'HAJIa;

OCHOBHOH JIEKO/IEp JUI IeKOAMPOBAHMUS 3BYKOBBIX JaHHBIX Ul (POPMHUPOBAHHUS JIEKOAUPOBAHHOTO 3BYKO-
BOTO CHTHAJIa B I10JIOCE HU3KUX YacTOT, MPHU 3TOM KOAWPOBAHHBIN 3BYKOBOH OUTOBBIN MOTOK TaK)Ke BKIIIOYACT B
ce0s1 JIEMEHT 3alojHEeHUs ¢ MACHTH()HUKATOPOM, YKa3bIBAIOIIUM Hayaslo DJIEMEHTAa 3allOJHEHUs, ¥ JaHHBIMH
3aIl0JHEHMS I0CIe WACHTH(UKATOPA, IIPH STOM HICHTU(HUKATODP SBISETCS TPEXOUTHBIM O€33HAKOBBIM IEIIBIM
YUCJIOM, TIepeaaBacMbIM CTApITUM OUTOM BIIepe ] U UMEIONTUM 3HaueHne 0x6;

CHUHTaKCHYECKUIl aHaJIM3aTop VIS M3BJICUCHUS M3 KOJUPOBAHHOTO 3BYKOBOTO OWTOBOTO IMOTOKA METaJaH-
HBIX PEKOHCTPYKIIMH BBICOKMX YacCTOT, METalaHHbIE PEKOHCTPYKIIMH BBHICOKMX YaCTOT BKIIOYAIOT B ceds pabo-
YHe MapamMeTpsl Ui Iporecca PEeKOHCTPYKIIMH BBICOKHMX YacTOT, KOTOPBIA JTHHEWHO IpeoldpasyeT HEKOTOpoe

hy(n) = py(n) exp
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KOJIMYECTBO CIEAYIOIIUX APYT 3a APYrOM MOAJUAINa30HOB U3 YaCTH MOJOCHl HU3KUX 4acTOT 3BYKOBOTO CHTHala
B 4aCTh MOJIOCHI BEICOKHX YacTOT 3BYKOBOTO CUTHAJIA;

rpeOCHKY (PUIBTPOB Pa3IOKECHUS CUTHANA Ul (QUIBTPALUH AEKOAUPOBAHHOTO 3BYKOBOTO CHTHAja B IIO-
JI0CEe HU3KHX YacTOT, YT00BI (OPMUPOBATH (DHIIBTPOBAHHBIM 3BYKOBOW CUTHAJI B ITOJIOCE HU3KUX YacTOT;

CHHTaKCHYECKUI aHAIU3aTOp IS W3BJICUECHUS U3 KOAUPOBAHHOTO 3BYKOBOTO OMTOBOTO ITOTOKA (hIIAXKKO-
BOTO yKa3aTelis, yKa3bIBaIOIIET0, JOJDKHBI I BHITIOIHATHCS HaJl 3ByKOBBIMH JaHHBIMHU JIMHEHHOE IpeoOpa3oBa-
HHE WM TapMOHHYECKas TPAHCIO3UINSA, IIPU 3TOM JIaHHBIC 3aIIOJHEHHS BKIIOYAIOT B ceOs (pra’kKoBbIN ykaza-
TeIb; U

BOCCTAHOBUTEJIb BBICOKHUX YaCTOT JUIl BOCCTAHOBJIEHUS YaCTU MOJIOCHI BBICOKMX YacTOT 3BYKOBOTO CUTHa-
Jla C UCTIOJIb30BaHHEM (PHUIIBTPOBAHHOTO 3BYKOBOTO CHTHAJIAa B MOJIOCE HU3KHX YacTOT M METaIaHHBIX PEKOHCT-
PYKLHMH BBICOKHX 9aCTOT B COOTBETCTBHH C (MIAXKKOBBIM yKa3aTeseM,

IIPU 3TOM rpeOeHKa (HUILTPOB PA3IOKEHUSI CUTHANa BKIOYaeT B ceOsi QUIBTPHI Pas3ioKeHHs CHTHAIA,
hy(n), KOTOpPBIE ABIAIOTCS MOAYJINPOBAHHBIMH BapHaHTaMH MPOTOTHITHOTO (DHIIBTPa, Po(N), COTIIACHO

N
2 +5In-5
MU 200 2)) g<nemosk<m

e Po(n) - BEIIECTBEHHO3HAYHBIH CUMMETPHYHBINA HIIM HECUMMETPUYHBIN TPOTOTHITHBIN QUILTD,
M - KOIMYECTBO KaHAJIOB B IpeOeHKE (PHIBTPOB Pas3yioKEeHUs CUTHAJIa, a
N - HopsIOK MPOTOTHITHOTO (prIbTpA.

hi(n) = po(n) exp
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