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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 JJaHHBIE), YKa3bIBAIOIINE OJUH MM OoJiee KaHAJIOB 3BYKOBOTO KOHTECHTA, TaK M METaJaHHbIC, YKa3bl-
BAIOIIE 110 MEHbLICH Mepe OJHY XapaKTEPHCTHKY 3BYKOBBIX JAHHBIX MJIHM 3BYKOBOTO KOHTeHTa. OJTHMM U3 IIH-
POKO M3BECTHBIX (OpMaTOB 11 HOPMHUPOBAHMS KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO IOTOKA sIBJIsieTcst popmar
[epcnexktuHoro 3BykoBoro koaupoBanusi (AAC) MPEG-4, ommcannsiit B crannapre ISO/IEC 14496-3:2009
MPEG. B crangapre MPEG-4, AAC o6o3HavaeT "nepcrnekTuBHOE 3ByKoBoe konuposanue', a HE-AAC o6o-
3Ha4aeT "BBHICOKOA((EKTUBHOE MEPCIIEKTHBHOE 3ByKOBOE KOJUPOBaHHE".

Crangapr AAC MPEG-4 omnpenensieT HeCKOIBKO 3BYKOBBIX MPOQHIIEH, KOTOPhIE ONPEAENSIOT, KakKue 00b-
eKThl M CpPEICTBAa KOJMPOBAaHMS MPUCYTCTBYIOT B COBMECTUMOM KOAMPOBINUKE WM AeKoaepe. Tpems n3 3Tux
3BYKOBBIX mpodwteit sBisttores (1) mpoduns AAC, (2) npoduns HE-AAC u (3) npoduns HE-AAC v2. Ipo-
¢ums AAC BrimrouaeT B cebs Tum o0bekta Maoi cioxxkaoctTd AAC (i "AAC-LC"). O6vekt AAC-LC sBiser-
cs1 aHasioroM s ipoduns maoi cinoxkaoctn AAC MPEG-2 ¢ HEeKOTOPBIMU KOPPEKTUPOBKAMH 1 HE BKIIFOYAET
B ce0s1 HE THIT 00BEKTa perutnkanuu mosioc crekrpa ("SBR"), Hu T o0beKTa mapamMeTpudeckoi crepeoGoHnn
("PS"). IMpodums HE-AAC sBnsieTcst HaaMHOKecTBOM Tipoduist AAC U TOTIOTHUTENLHO BKJIIOYAET B CEOS THTI
o6bekta SBR. IIpopmns HE-AAC v2 sBustercst HaxmHoxxecTBoM npoduist HE-AAC 1 10moNHUTENBHO BKITIO-
yaeT B ceOs Tun oObekra PS.

Tun o6bexta SBR conepxuT B cebe CpeACTBO PEIUIMKALMU TIOJIOC CHEKTPa, KOTOPOE SIBISIETCS BayKHBIM
CPEACTBOM KOAMPOBaHUS PEKOHCTPYKIHMK BhIcokHuX yacToT ("HFR"), xoTOopoe 3HaunTensHo yrmydmaer 3ddex-
TUBHOCTb C)KaTHSl MEPLENIMOHHBIX 3BYKOBBIX KOAEKOB. SBR pekoHCTpyupyeT BBICOKOYACTOTHBIE COCTABIISIO-
Iye 3BYKOBOTO CHTHAla Ha CTOPOHE NpHEMHHKa (HampuMep, B Aekozaepe). TakuM o0pa3oM, KOIUPOBIIHUKY
HYKHO KOJHMpPOBAaTh M INEPElaBaTh TOJIBKO HU3KOYACTOTHBIE COCTABIIAIOIINE, NMPEAOCTABIAS BO3MOXKHOCTD IS
ropaszo OoJiee BEICOKOTO KauecTBa 3ByKa Ha HU3KHUX CKOPOCTAX Iepenadn NaHHbIX. SBR ocHoBaHa Ha permka-
IIY TIOCJICI0BATENILHOCTEH TapMOHHK, PAaHEE YCEUEHHBIX, U TOTO YTOOBI YMEHBIIUTh CKOPOCTh IIepeJadn JaH-
HBIX, U3 MMEIOIIETOCS B PACIOPSHKEHUH CHTHANA C OIPAHHYEHHOW IMMPUHON MOJIOCH! YacTOT M YIPAaBIAIOMINX
JAHHBIX, TIOJ[ydCHHBIX W3 KOAMPOBIINKA. COOTHOIICHNE MEXIY TOHAIbHBIMU M IIyMOINOJOOHBIMU COCTaBIISIO-
MIMMU NOAAEPKHUBAETCS MOCPEACTBOM

aJlanTHBHON 0OpaTHOW (HUIBTpALlUM, a TaKXkKe HeoOs3aTeNbHBIM JOOaBICHUEM IIyMa U CHHYCOUAAIBHBIX
curHaioB. B crannapre AAC MPEG-4, cpeactBo SBR BBINONHSET CHEKTpATIbHYIO BKIEHKY (Tak)Ke Ha3bIBaeMOE
JMHEHHBIM Npeo0pa3oBaHUEM MM CIEKTPaIbHBIM MTPpeoOpa3oBaHHEM), B KOTOPOM HEKOTOPOE KOJIMYECTBO Cie-
JOYIOIUX JAPYT 32 IPYroM IOAIMAna3oHOB KBaJIpaTypHBIX 3epkaibHbIX (uieTpoB (K3®, QMF) kommpyrorcs
(wnu "BkIenBaOTCA") U3 MEepeIaHHON YacTH MOJOChl HU3KUX YaCTOT 3BYKOBOI'O CUTHAJIA B YacTh MOJIOCHI BBICO-
KHX 4acTOT 3ByKOBOT'O CHTHAJa, KoTopas (popMupyercs B JEKOAEpE.

CriexTpanbHas BKIIEHKa WIN JIMHEHHOE MpeoOpa3oBaHUe MOTYT HE OBITh HICATBHBIMHU AJISI HEKOTOPBIX TH-
TIOB 3BYKOBOTO CHTHAJla, TAKUX KaK MY3BIKAJIBHBII KOHTCHT C OTHOCHTEIIBHO HU3KUMH YacTOTaMH Pa3[elICHUsI.
[TosToMy, HEOOXOANMBI TEXHOJIOTHUH VISl YITy4IIECHHS PEIUTHKALUH MOJO0C CIEKTPA.

Kparkoe onucanue BADHAHTOB OCYIleCTBIeHHs H300peTeHUs

PackpeiTa nepBast rpynna BapuaHTOB OCYLIECTBIICHHS, KOTOPast OTHOCHTCS K CIIOCO0Y [UIsl AEKOIUPOBAHMS
KOJIMPOBAaHHOT'O 3BYKOBOTO OMTOBOTO 1moToka. Crioco0 BKIItO4aeT B ce0sl MpueM KOJMPOBAaHHOTO 3BYKOBOTO OH-
TOBOTO ITOTOKA U JIEKOIUPOBAHHE 3BYKOBBIX JIaHHBIX JUI (DOPMHUPOBAHUS JIEKOJUPOBAHHOTO 3BYKOBOT'O CHUTHAJIA
B 10JIOCE HU3KHX 4acTOT. CIOCO0 JOMOJHUTEIHHO BKIIIOYAET B CeOsl M3BJICUEHHE METaJaHHBIX PEKOHCTPYKLIUH
BBICOKHX 4YacTOT M (WIBTPALHNIO JEKOAWPOBAHHOTO 3BYKOBOTO CHI'Hala B IOJOCE HM3KHMX YacCTOT I'PeOCHKOM
(UIBTPOB pa3NoKeHUsI CHTHANIA Uil GOPMHUPOBaHMS (HILTPOBAHHOTO 3BYKOBOTO CHTHajla B TI0JIOCE HU3KUX
yacToT. Croco0 IOMOIHUTENBHO BKIIOYAET B ce0sl M3BJICUCHNE (DIaXXKOBOTO NMPHU3HAKA, YKa3bIBAIOIIETO, TOJDK-
HBI JIU BBIMIOJHATHCS HAJl 3ByKOBBIMH JaHHBIMH CIIEKTPalbHOE NPeoOpa3oBaHUE WIIM TapMOHHUYECKAs TPAHCIIO-
3UIUSL, ¥ BOCCTAHOBJICHHE YaCTH BBICOKHX YacTOT 3BYKOBOT'O CHI'HAJIA C MCIOIb30BaHUEM (PHIIBTPOBAaHHOTO 3BY-
KOBOTO CHTHaJIa B IOJIOCE HU3KUX YacTOT U METAIAaHHBIX PEKOHCTPYKIUH BBICOKHMX YaCTOT B COOTBETCTBHU C
(bmaxKoBBIM TIpH3HAKOM. B 3akirodenne, crocod BKIOYAET B ceOsi KOMOMHUpPOBaHHE (QUIBTPOBAHHOTO 3BYKO-
BOTO CHT'HaJa B M0JIOCE HU3KHUX YacTOT M BOCCTAHOBJICHHOW YaCTH MOJIOCHI BBICOKUX YacTOT IJIst (JOPMHUPOBAHHSA
MIMPOKOIIONIOCHOTO 3ByKOBOT'O CUTHAJA.

Bropas rpynmna BapuaHTOB OCYIIECTBIEHUS OTHOCUTCS K 3ByKOBOMY JEKOJEPY A AEKOAUPOBAHUS KOIU-
POBaHHOTO 3BYKOBOT'O OMTOBOTO MOTOKa. J/lekozep BKiIIO4aeT B ceOsi BXOAHOW MHTEpdeic I mprueMa KoJIupo-
BAaHHOTO 3BYKOBOTO OMTOBOTO IOTOKA, I'/Ie KOAWPOBAHHBIN 3BYKOBOM OMTOBBIN IOTOK BKIIIOYAET B ceOs 3BYKO-
BbIC JJaHHBIE, TIPEJCTABISIONIAE COO0I 4acTh HU3KHMX YacTOT 3BYKOBOTO CHTHaja, U OCHOBHOW JIeKOAEp A Jie-
KOJIMPOBaHMS 3BYKOBBIX JAaHHBIX, YTOOBI ()OPMUPOBATH AEKOIUPOBAHHBIM 3BYKOBOW CHTHAI B IOJOCE HU3KUX
yacToT. JlekoJep Taxke BKIOYAeT B ceOsl JeMyIbTUINICKCOD Ul M3BJICUCHUS U3 KOAMPOBAHHOTO 3BYKOBOTO
OUTOBOTO IOTOKA METAJAaHHBIX PEKOHCTPYKIMH BBICOKHX YacTOT, IJI€ METaJaHHbIC PEKOHCTPYKIUH BBICOKHX
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YacTOT BKIIIOYAIOT B ceOs pabouyue mapaMeTphl IS Mpolecca PeKOHCTPYKIUU BBICOKMX YacTOT, KOTOPBIHA JHU-
HEHHO MpeoOpa3yeT HEKOTOPOe KOMUYSCTBO CICAYIOMIMX IPYT 3a APYroM MOJAMANIA30HOB M3 YaCTH ITOJIOCHI
HU3KHX 9aCTOT 3BYKOBOT'O CHTHAJIA B YACTh ITOJIOCHI BRICOKHX YaCTOT 3BYKOBOTO CHTHAJIA, i TPEOCHKY (DHIBTPOB
pa3IoXKeHus CUTHANA IS QMIIBTPALU JEKOJMPOBAHHOTO 3BYKOBOTO CHTHANA B ITOJIOCE HU3KUX YaCTOT, YTOOBI
(hopmMupoBath (pHIETPOBAHHEBIN 3BYKOBOI CHTHAJ B MOJIOCE HU3KUX YacTOT. Jlekoaep MOTOIHHUTENHFHO BKIIFOYAeT
B ce0s IeMyJNBTUILICKCOP IS M3BJICUCHUS M3 KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA (PIIasKKOBOTO TPH-
3HaKa, YKa3bIBAIOIIETO, JOJDKHBI JIM BBIOJIHATHCSA HAJ 3BYKOBBIMH JaHHBIMU JIMHEHHOE NpeoOpa3oBaHUE WIH
TapMOHWYECKasl TPAHCIIO3UIINS, U BOCCTAHOBUTENh BBICOKHMX YaCTOT JUISI BOCCTAHOBJICHHS YaCTH BBICOKHX dac-
TOT 3BYKOBOTO CHUTHAJIA C HCIIOJb30BaHHEM (DHIBTPOBAHHOTO 3BYKOBOTO CUTHAJIA B TOJOCE HU3KHUX YaCTOT H
METaJJaHHBIX PEKOHCTPYKIUHU BBICOKAX YacTOT B COOTBETCTBHH C (PIIAKKOBBIM NPU3HAKOM. B 3akirodeHue, jae-
KOJIep BKJIFOYAeT B ceOs TpeOeHKY (DHIBTPOB CHHTE3a CUTHANA JJ11 KOMOMHHPOBAaHUS (ITBTPOBAHHOTO 3BYKOBO-
TO CUTHAJA B MOJOCE HU3KUX YaCTOT M BOCCTAHOBIICHHOM YaCTH TOJOCH BEICOKHAX YaCTOT, YTOOBI (hOPMUPOBATH
MIMPOKOTIOIOCHBIHN 3BYKOBOY CHUTHAJL.

Jpyrue Tpymnmsl BApHaHTOB OCYIIECTBICHUS OTHOCATCS K KOJAMPOBAHUIO U MEPEKOTUPOBAHHIO 3BYKOBBIX
OMTOBBIX TOTOKOB, COJAEPKAIIUX B cebe MeTalaHHbIe, WACHTUOUIMPYIOMINE, TOJKHA JT BBITIONHATHCS 00pa-
00TKa YCOBEPIICHCTBOBAHHON peIUTMKAIMH MoJIoc criekTpa (eSBR).

Kpartkoe onucanue yepre:xeit

@ur. 1 - cTpyKTypHasi cXxema BapHaHTa OCYIIECTBICHUS CHCTEMBI, KOTOPas MOXKET OBITH BBITIOJHEHA C
BO3MOYKHOCTBIO BEITIONHATH BapHAHT OCYIIECTBICHH 00J1a1af0IIero mpru3HakaMu n300peTeHus crnocooda.

@ur. 2 - CTpyKTypHas cXeMa KOIUPOBIIHKA, KOTOPBIH SBISETCS BApUAHTOM OCYIIECTBICHHUS 00J1aAaoMIero
MpU3HAKaMU H300peTeHns 0J10ka 00pabOTKH 3BYKOBOTO CHT'HAJIA.

®dur. 3 - CTpYKTypHas cXeMa CHCTEMBI, BKIIOYAIOMICH B ceOs JIEKOJep, KOTOPBINA SBISCTCS BapHUAHTOM
OCYILIECTBIICHHS O0JIAIAFONIETO MPU3HAKAMHU H300peTeHus OJIoka 00padOTKH 3BYKOBOTO CHUTHAJNIA H, IO BBIOOPY,
TaKXkKe MOCTIPOIIECCOP, MPUCOCTNHCHHBIH K HEMY.

®ur. 4 - CTpyKTypHasi cXeMa JICKOJepa, KOTOPBIH SBISICTCS BapUAHTOM OCYIIECTBICHHUS OO0JIaJaroIero
Mpu3HaKaMu U300peTeHust 0J10ka 00pabOTKH 3ByKOBOT'O CUTHAJIA.

@ur. 5 - cTPyKTypHAs cXxeMma JIeKoepa, KOTOPHIH SBISIETCS elle OJHUM BapHaHTOM OCYIIECTBICHHS 00Ja-
JTAIONIETO TPU3HAKaMH H300peTeHns 0J10ka 00paboTKH 3BYKOBOTO CHUTHAIA.

®ur. 6 - CTpyKTypHas cxema eIlle OJHOTO BaphaHTa OCYIIECTBICHHUS 00IaaloIeTo MprU3HaKaMy n300pe-
TeHUs 0J10Ka 00pabOTKH 3BYKOBOTO CHTHAJIA.

®ur. 7 - cxema 6stoka 6utoBoro noroka AAC MPEG-4, Bkirodaromero B ce0si CETMEHTBI, Ha KOTOPBIE OH
paszerneH.

Cucrema 0003Ha4YeHHii 1 TEPMHHOJIOTHS

Ha BceM mpOTsHKCHHM TaHHOTO OMUCAHUS M300PETCHUS, B TOM YHCIC B (OpPMYJe U300pETCHHS, BBIpaKe-
HHUC BBHINIOJIHCHHUE ONEpanuu "Han' CHUTHAIOM WM JaHHBIMU (Hampumep, QUibTpalmei, MacmTaOupoBaHHEM,
npeoOpa3oBaHUEM WK MPUMECHEHUEM KO3 QUIMCHTa epeiay K CUTHAY WIH JaHHBIM) HCIOIB3YETCs B IIIH-
POKOM CMBEICIIE JUTsi 00O3HAYCHUS BBITIOHEHUS OTEPAIMU HEITOCPEICTBCHHO HAJ CHTHAJIOM WM TAHHBIMH, FITH
HaJx 00pabOTaHHBIM BapHAHTOM CHTHAJIA WIH JAHHBIX (HapuMep, HaJ BApHAHTOM CHTHaJa, KOTOPHIi MOABEprcs
MpeIBapUTELHON (PUIIbTpAIK WK TIPEABAPUTENBHONH 00pabOTKe Tiepe ] BHITOJIHEHUEM OTIepaIliy HaJl HAM).

Ha BceM mpoTspKeHHMH 3TOTO ONMCaHWUA W300pETEHIs, B TOM 4YHcie B (hopMyse W300peTeHNs, BEIpakKeHUE
"010k 00pabOTKHM 3BYKOBOTO CHMTHAJNA" MK "3BYKOBOM TIpoIieccop" MCIONB3yeTCs B IMIUPOKOM CMBICIE st 000-
3HAYCHHSI CHUCTEMBI, YCTPOWCTBA WJIM YCTAHOBKH, BBITIOJHEHHBIX C BO3MOXKHOCTBIO 00pabaTHIBaTh 3BYKOBBIX
nMaHHbBIX. [IprMepsl 010K0B 00pabOTKH 3BYKOBOTO CHUTHAIA BKIFOYAIOT B CeOs, HO HE B KAYCCTBE OTPaHUUYCHUS,
KOJIMPOBIIHKH, MTEPEKOIUPOBIINKH, TECKOICPHI, KOJCKH, CUCTEMBI MPEIBAPUTEIEHOW 00paOOTKU, CHCTEMEBI IMO-
CTOOPAOOTKYU M CHCTEMBI 00paOOTKH OUTOBOTO MOTOKA (MHOT/IA YIIOMHUHAEMBIE KaK CpelcTBa 00paboTKu OHUTO-
BOTO MOTOKA). [IpakTudecku Bes OBITOBAs DJICKTPOHKKA, TaKas KaK MOOWIbHBIC TeNIe()OHBI, TEIIEBU30PBI, JOPOK-
HBIC KOMITBIOTEPHI, TUIAHIICTHEIC KOMITBIOTEPBI, COICPIKUT B ceOe OJIOK 00pabOTKH 3BYKOBOTO CUTHAJA UM 3BY-
KOBOM mpo1ieccop.

Ha Bcem mpoOTSDKEHUH 3TOTO ONHCAHHS HW300pPETEHHUs, B TOM YHUCIE, B (GopMylie HM300peTeHHS, TEPMHIH
"mpucoenuHseTc" WK "MpUCOeTUHEH" UCTIONB3YETCs B IMMPOKOM CMEBICIE, YTOOBI 03HAYATh MPSIMOE HIIN OTIO-
cpenoBaHHOE coequHeHue. TakuM 00pa3oM, ecii MepBoe yCTPOHCTBO MPHUCOECTMHICTCS 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
KOMITOHEHTaMH, TaK)Ke COeAMHEHBI IPYT C APYTOM.

IHonpoGHoe onncaHne BADHAHTOB OCYIIECTBICHUS H300peTeHH

Crangapr AAC MPEG-4 npearonaraer, 4Tto KoaupoBaHHbIH 6uTOBBIH MoTok AAC MPEG-4 BKitOuaer B
ce0s1 MeTafaHHbIe, YKa3bIBAIOIINE KaKAbIH THI 00paboTkn pekoHcTpykunu Beicokux dactot ("HFR"), kotopas
JIOJDKHA BBITIONHSITHCS (€CM KaKas-HUOYIb JOJKHA BBIMOJHATHCS) ACKOACPOM JIIS IEKOAUPOBAHHS 3BYKOBOTO
KOHTEHTa OUTOBOTO MOTOKA, W/MJIM KOTOPBIC YIPABISIOT Takol oO0paboTkoir HFR w/wim yka3pIBaloOT 1O MCHb-
el Mepe OJHY XapaKTepUCTHKY WIIH ITapaMeTp 0 MeHbIeH Mepe oaHoro cpeactsa HFR, momnexkamero mpu-
MEHEHHIO I JEKOIMPOBAHUS 3BYKOBOTO KOHTEHTa OMTOBOTO MOTOKAa. B MaTepmanax HacTosIIeH 3asBKH, MBI
WCTIONB3YyeM BhIpakeHue "MeTtamanuasie SBR" miist 0003HavueHNs MeTaJaHHBIX dTOTO THITA, KOTOPHIH OMHMCaH WU
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ynomuHaercst B crannapre AAC MPEG-4 nns ucnonb3oBanus ¢ perumkanueii nomnoc crekrpa ("SBR"). Kax
MPUHUMAETCS BO BHUMAHHUE CIICIIUATUCTOM B JaHHOU 00nacTu TexHuku, SBR sBisercst paznoBugHocThio HFR.

SBR mpearnoyTUTEsHO HCTIONB3YETCS B KAUeCTBE CUCTEMBI C JIBOMHOW YacTOTOM MUCKPETHU3AINH, TIPHIeM, Jie-
JKaluii B OCHOBE KOJIEK pab0TaeT Ha TOJIOBUHE MCXOIHON YacTOTHI TUCKPETH3aIiH, B TO BpeMs kak SBR GyHKImoHmn-
pyeT Ha HCXOAHOW YacToTe muckpermsarmu. Koauposimk SBR paboTaeT mapaurebHO ¢ JIeKAIMM B OCHOBE OCHOB-
HBIM KOJIEKOM, XOTS M Ha 0oJiee BBICOKOM JacToTe Auckperu3anun. XoTsa SBR rmaBHbIM 00pa3zoM sBIsieTCs mocToopa-
0O0TKOI B JIeKoJIepe, BXKHBIE TIApaMETPhI U3BIICKAIOTCS B KOJMPOBIIHKE, [T TOTO YTOOBI 0OecTieunBaTh Hanbosee Tod-
HYIO PEKOHCTPYKITHIO BBICOKHX YaCTOT B JieKoziepe. KoanpoBIIMK OIICHUBAET OTMOAIOIIYIO CriekTpa muanasona SBR,
YTO KacaeTcsl YaCTOTHO-BPEMEHHOTO JIMaIia30Ha/pa3perieHyst 1o BpeMEHH M 9acTOTe, MOIXOIIINX JUISl XapaKTEPHCTHK
TEKYIIMX CETMEHTOB BXOIHOTO cHrHaja. Orubarommas CrieKTpa OLEHUBACTCS OCPEICTBOM Pa3NIOKeHHs CHTHAJIA C TI0-
Monipto KomruiekcHpIXx K3® u mocnemyromero pacdera sHepruu. PaspemieHust o BpeMEHH M 4acTOTE OTHOAFOIINX
CIIEKTPa MOTYT BBIOMPATHCS C BBICOKOH CTENIEHBIO CBOOO/BI, JUTSl TOTO YTOOBI 00ECTICYMBATh HAIITyYIIIee pa3pelieHue o
BpEMEHH M YacTOTe JUIs JAaHHOTO CErMEHTa BXOJHOro curHasia. OreHka ornoaroei oJDkHa YUUTHIBATh, YTO TIEPEXO-
HBIH TIpOIeCC B OPHUTHHANE, TJIABHBIM 00pa30oM PacIiofIO>KEHHBIH B 00JIaCTH BBICOKHX YacTOT (HarlpuMep, BHICOKUH BbI-
Opoc), OymeT MpHUCYTCTBOBATh B HE3HAYMTEILHOM CTereHr B copMmupoBaHHOH SBR monoce BBICOKMX 9acToT mepen
KOppEeKIer OrudaroIe, MOCKOIBbKY MOJI0ca BBICOKMX YACTOT B JEKO/EpEe OCHOBaHA HA ITOJIOCE HMB3KUX YacToT, ITIE
TIEPEXOHBIN TPOIIECC BEIPAKEH B TOPa3I0 MEHBINEH CTETIEHH 110 CPABHEHHIO C IOJIOCOH BBICOKHX YacTOT. DTOT acHeKT
HAKJIa/IbIBaCT MHBIC TPEOOBAHMS HA Pa3pellcHIe 110 BPEMEHH 1 YacTOTe JaHHBIX OrHOAfOIIeH CIIeKTpa 1Mo CPaBHEHHUIO C
TPaTUIIMOHHOM OTIEHKOH OTHOAIOIIEH CIIEKTPa, KaK UCTIOb3yeMast B APYTHX aJITOPUTMAX 3BYKOBOTO KOTUPOBAHKSL.

Kpome ormbarommed criekTpa, M3BIEKAIOTCS HECKOJBKO JOMOIHUTEIBHBIX MapaMeTpoOB, MPEACTaBIISMIOMINX
co00il cHeKTpaJbHBIE XapaKTEPUCTHKH BXOIHOTO CHUTHalla JUIsl pa3HbIX YacTOTHO-BpeMEHHBIX obOusacteif. Ilo-
CKOJIbKY KOJMPOBILMK €CTECTBEHHO UMEET JOCTYI K UCXOJHOMY CUTHAITY, a TaKkKe K MH(POPMaIMU O TOM, KaKUM
obpazom Gsiox SBR B nekonepe OyzneT co3naBaTh MMOJIOCY BEICOKHMX YacTOT, IPH YCIOBHHU OIPEEIICHHOTO Habo-
pa mapameTpoB YIpaBJCHHUS, MOXKHO, YTOOBI CHCTEMa CHPAaBIUIACH C CHTYAIIMsSIMH, TJe 1M0J0ca HU3KUX YacTOT
COCTAaBJISIET MOIIHBIH rapMOHMYECKHUH Psill, @ 0JI0Cca BBICOKHX YacTOT, KOTOpast I0JDKHA OBITH BOCCO3/1aHa, IIIaB-
HBIM 00pa30M COCTABIISIET CITyYaifHBIE COCTAaBIIAIONINE CHTHANA, a TAaK)KEe CUTYAIlWH, I/Ie MOIIHBIC TOHAJIHHBIE
COCTABIISIONIIE MPUCYTCTBYIOT B MCXOIHOMW TIOJIOCE BBICOKHX YAacTOT 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 YaCTOTHBIN AMAINa3oH OJDKEH
ObITh OxBaueH SBR B manubiii MoMmeHT BpeMeHHu. Jlanaple SBR pannoHansHO KOAMPYIOTCS TIEepen mepenadei
MOCPENICTBOM HCIOJIB30BAaHUS IHTPONHITHOTO KOIMPOBAHMSA, a TAaKXKE 3aBUCHMOCTEH KAaHAJIOB YIIPABIITIOLIIX
JIAHHBIX, B CIIy4ae CTEPeOPOHUIECKUX CUT'HAIIOB.

ANTOPUTMEI W3BJICYCHUS MApaMETPOB YIPABICHHUS TUIHYHO HEOOXOMUMO TINATEIHFHO HACTPAMBATH TOJ
JeXalui B OCHOBE KOJEK Ha 3aJJaHHOH CKOPOCTH Iepefaud OUTOB M 3aJaHHON YacTOTe JMUCKPETH3ALMH. DTO
MPOUCXOIUT BCJICACTBHE TOI'O 0OCTOSTENBCTBA, YTO OOJIee HU3Kasi CKOPOCTh epeadd OMTOB OOBIYHO IOJIaract-
csl Ha OoupImii rana3zoH SBR 1o cpaBHEHUIO ¢ BBICOKOI CKOPOCTBIO Mepeaayy OMTOB, U pa3HbIE YacTOTHI AHC-
KpETH3alni COOTBETCTBYIOT Pa3HBIM pa3pelIeHusIM 10 BpeMeHH kaapos SBR.

Jlexogep SBR TummuHO BKITIOYAET B ce0s1 HECKOJIBKO pa3HbIX yacTe. OH COMEPKUT MOAYIh JEKOIUPOBa-
HUsSL OUTOBOTO MOTOKA, MOAYJHh BOCCTaHOBIEHHS BBICOKHX dacToT (HFR), Moxyiie mOnmoIHUTENEHBIX BBICOKOYAC-
TOTHBIX COCTAaBJIIOIIMX U MOJIYJIb KOppeKTopa orubdaromeid. CrucreMa OCHOBaHa Ha rpeOeHKe (GHIBTPOB U3 KOM-
rrekcHo3HaYHBIX K3®. B Momyrne n3BnedeHuss OMTOBOrO TOTOKA, YIPABIIOIINE JaHHBIC CUUTBHIBAIOTCS W3 OH-
TOBOTO IOTOKA U JEKOTUPYIOTCS. BpeMs/qacToTHas ceTKa MOIydaeTcs A TEKYIIETo Kaapa repe] CYNTHIBaHHU-
€M JIaHHBIX OrubaroIieil U3 OUTOBOro MOTOKA. JleXkamuii B OCHOBE OCHOBHOW JIEKOAEP NEKOIUPYET 3BYKOBOM
CHTHAJ TEKYIIEro Kajapa (XoTs u ¢ Oojiee HU3KOW 4acTOTOM JUCKPETU3aLNH), I CO3/IaHHs OTCUETOB 3BYKOBOTO
CHTHaJa BO BpEMEHHOM 00acTh. Pe3ynpTupylomuii Kaap 3ByKOBBIX JaHHBIX HCIIOJIB3YETCS Ul PEKOHCTPYKIIUH
BBICOKHX 4acToT MoxyneM HFR. JlekonnpoBaHHBIH CHTHAI B T10JIOCE HU3KUX YacTOT 3aTEM IOJIBEpraeTcs pas-
JIO)KEHHIO CUTHAJla ¢ WCIIONIb30BaHNEM IpebeHkn (mibTpoB n3 K3®. PekoHCTpyKImMs BHICOKMX YacTOT M KOp-
pexnys orudaroIieit BIIoCIeJCTBUH BEIITOIHSAIOTCS Ha/l OTCYETaMH MOJINana3oHoB rpebeHkn puabTpoB 13 K3D.
Bricokne 9acTOThl PeKOHCTPYHUPYIOTCS M3 MOJIOCH HU3KMX YacTOT THOKMM 0Opa3oM Ha OCHOBAaHHMH 3aJaHHBIX
mapaMeTpoB yIpaBlieHUA. bojee Toro, peKOHCTpyHpOBaHHAS M0J0Ca BEICOKMX YaCTOT aJalTUBHO (QIIBTPYETCS
Ha OCHOBE KaHAJOB ITOJAHMAINla30HA COTIIACHO YIPABJIAIONUM JaHHBIM, YTOOB 00ECTICUUTh HAJUICXKAIINE CIICK-
TpaJIbHbIC XapaKTePUCTHKH JaHHOW YaCTOTHO/BPEMEHHOM 001acTH.

Bepxaum ypoBHeM OutoBoro motoka AAC MPEG-4 sBiseTcsl MOCienoBaTeIbHOCTh OJOKOB JNaHHBIX
(amemenToB "raw_data_block"), kaXkapIii U3 KOTOPBIX SBISAETCS CETMEHTOM JaHHBIX (B MaTepHanax HaCTOAMICH
3asBKH yIIOMUHaeMbIM Kak "block"), KOTOpBIN cONEepKUT B cebe 3BYKOBBIE AaHHbBIE (THITMYHO ISl IEpHOIa Bpe-
menu B 1024 wmm 960 oTcyeToB) U cBsi3aHHYIO HH(OpMaNMIO W/WIK Apyrue JaHHble. B Marepuanax HacTosmeH
3asBKH, MBI HCIOJIB3yeM TepMuH "Onok" 1t o0o3HaueHus: cermMenra ourosoro rnmoroka AAC MPEG-4, conep-
JKAIeTO 3BYKOBEIC NAaHHBIC (A COOTBETCTBYIOIIMX METAJaHHBIX H, 10 BBIOOPY, TAKXKE APYTUX CBA3aHHBIX JaH-
HBIX), KOTOpPBIE OIPENEISAIOT WINM SIBISIIOTCS YKa3blBAIOIIUMU OJWH (HO He Oojiee 4YeM OJMH) DIIEMEHT
"raw_data block".

Kaxnpiii 610k 6utoBoro nmotoka AAC MPEG-4 MoxkeT BKITIOYaTh B ce0s1 HEKOTOPOE KOJTMIECTBO CHHTAK-
CHYECKHX AJIEMEHTOB (KaXKABIN M3 KOTOPHIX TaKXKe MaTepHAIN30BaH B OMTOBOM IOTOKE B BHJAE CETMEHTA IaH-
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HBIX). CeMb THIIOB TaKUX CHHTAKCHYECKHX 3JIEMEHTOB ompezencHo B ctangapte AAC MPEG-4. Kaxnprit cun-
TAKCUYCCKUH DIIEMEHT HICHTU(DUIMPYETCS pa3HbIM 3HaueHHeM ieMeHTa "id_syn ele" manHbix. [IpumMeps! cuH-
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-
npuMep, 3HaYeHNEe OTMEUYEeHHOTO BHIIIe 1eMeHTa "id_syn ele"), conmpoBoknaeMblii TaHHBIMH, 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 cooTBeTCTBUM ¢ BapHaHTaMU OCYIIECTBICHHS y M300pPETCHUS, JAHHBIC 3allOJHCHUS MOTYT BKJIIOYATh B
ceOst oTHYy WK O0JIee MOJIC3HBIX HArPY30K PacIIUpEHUs], KOTOPBIC PACIIUPSIOT TUI JAaHHBIX (HapuMep, MeTa-
JIaHHBIC), TOMYCKAIOIINX TIepeady B ONTOBOM MOTOKe. Jlekoaep, KOTOPhIH MpUHUMAaET OUTOBBIC TOTOKH OYIyT C
JAHHBIMH 3aTI0JTHEHUS, COAEPKAIlNMHU B ce0e HOBBIM THIT TAHHBIX, IT0 BEIOOPY MOXKET MCIIONB30BaThCS YCTPOii-
CTBOM, NMPUHUMAOIIUM OUTOBBIM MOTOK (HAIIPUMEp, NEKOAECPOM) IS paciiupeHus (HyHKIMOHAIBHBIX BO3MOXK-
HOCTel ycTpoiicTBa. TakuM 006pa3oM, Kak MOKET OBITh IPHHATO BO BHUMAHHE CITEIIHAIMCTOM B JaHHOH 00JIacTH
TEXHUKH, IIEMEHTHI 3allOJTHEHHUS SBJIAIOTCS CHEIMAIbHBIM THIIOM CTPYKTYPBI JAHHBIX U OTJIMYAIOTCS OT CTPYK-
Typ AaHHBIX, THITMYHO UCTIONB3YEMBIX JUIS ITepeaad 3BYKOBBIX JaHHBIX (HAIIpUMeED, MOJIEe3HBIX HArpy30K 3BYKO-
BOT'O CHUTHAJIA, COACPIKAIINX B CeOs KaHAILHBIC TaHHBIC).

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS M300pPETCHUS, UACHTU(DHUKATOP, UCIOIB3YEMbIH I HACHTU(U-
Kalli{ 3JIEMEHTa 3allOJIHEHHS, MOXKET COCTOSATh M3 TPEXOMTHOro 0E33HaKOBOTO ILIEJIOr0 YHCIIa, IepeaBacMoro
crapmuM 6utom Brepen ("uimsbf"), umeromero 3HaueHne 0x6. B omHOM 0610Ke MOTYT MOSBISATHCS HECKOJIBKO
9K3EMIUIIPOB OJIHOTO U TOTO XK€ THIa CHHTAKCHYECKOT'o 3JIEMEHTa (HarpuMep, HECKOJIBKO JIEMEHTOB 3aIojHe-
HUS).

Emre ogHUM cTaHmapTOM ISl KOAUPOBAHHS 3BYKOBBIX OUTOBBIX ITOTOKOB SIBJISIETCS CTAHIAPT YHH(DUIUPO-
BaHHOTO KOJIupoBaHus peur U 3BykoBbIX curHanoB (USAC) MPEG (ISO/IEC 23003-3:2012). Crangapt USAC
MPEG omnucsIBaeT KOIUPOBAHHE U JEKOIUPOBAHHUE 3BYKOBOTO KOHTEHTA C MCIIOJIB30BAHNEM O00PaOOTKH PETrIH-
KaIlM{ TIOJIOC cTiekTpa (B ToM uuciie, oopadbotkn SBR, xak ommcannas B cranmapre AAC MPEG-4, u, x Tomy
Ke, BKITIOYAIONIYIO B ce0sl IpyTrHe YCOBEPIICHCTBOBAHHBIE (POPMBI 00paOOTKH PETUIMKAIIIH TI0JI0C CIIEKTpa). JTa
00paboTKa MpUMEHSET CPECTBA PEIUINKAIINY MOJIOC CTIEKTpa (MHOTIa B MaTepHajiax HACTOSIICH 3asBKU yIIOMH-
HaeMbIe Kak "'cpefcTBa ycoBepmeHcTBoBaHHONH SBR" mimn "cpenctBa eSBR") pacmmpeHHOro B yCOBEpIICHCTBO-
BaHHOTO BapuaHTa Habopa cpenctB SBR, onncannbix B crannapre AAC MPEG-4. Takum obpasom, eSBR (kax
omnpeznenenHas B crannapre USAC) siBisieTcs: ycoBepIIeHCTBOBaHHEM B oTHomeHun SBR (kak onpenenenHas B
crannapre AAC MPEG-4).

B marepunanax HacTosIei 3asiBKH, MBI HCTIOJIb3yeM BBIpaxkeHHe "00paboTka ycoBepieHcTBoBaHHOW SBR"
(umm "obOpabotka eSBR") s o6o3HaueHMs 00pabOTKM PEIUIMKAMU ITI0JIOC CIEKTPa C HMCHOJIb30BaHHUEM II0
MeHbIIeH Mepe omHOTOo cpencTBa eSBR (Hampumep, Mo MeHbIIeH Mepe onHoro cpeactea eSBR, kotopoe ommca-
HO mwiu ynomsiHyto B cranaapre USAC MPEG), xoTopoe He ommcaHo W He ymoMmsHyTo B cTanmapre AAC
MPEG-4. [Tpumepamu Takux cpenactB eSBR SBISIFOTCS rapMOHMYECKast TPAHCIIOZUINS U JOTIOJTHATENbHAS TTPE]-
BapuTelbHass 00paboTka BKIeHkH ¢ moMotibio K3® wim "nipenBaputensHoe BEIpaBHUBaHHE" .

TlapMoHMUecknii TpaHCTIO3Ep IETOYNCICHHOTO Topsiaka T 0ToOpaXkaeT CHHYCOUAY C YaCTOTOH CO B CHHY-
couny ¢ 9actotoi Tco, TeM BpeMEHEM COXPaHSs JIIUTEIBHOCTh CUTHaNa. Tpu mopsinka, T=2, 3, 4, TUHTUIHO HC-
MOJB3YIOTCS TOCIICAOBATEIBHO JUTS CO3aHMs KaXKIOW YaCTH JKEIATEIBHOTO BBIXOJHOTO YAaCTOTHOTO JHANa3oHa
C HCIOJIb30BaHMEM HAMMEHBILIETO BO3MOXKHOTO IOps/IKa TpaHCHO3WIMU. Ecim TpeGyeTcs BBIXOAHOW CHTHAN
BBIIIIC JTHAMa30HA TPAHCIO3HMIMU YCTBEPTOTO TOPSIKA, OH MOXKET (POPMHUPOBATHCS MOCPEICTBOM CIBUTOB IIO
yactote. Korna BO3MOKHO, IMOYTH KPUTHYECKH AMCKPETH3MPOBAHHBIC BPEMEHHBIC 00JIACTH OCHOBHOW MOJOCHI
CO3/1at0TCs I 00pabOTKH, YTOOBI MUHUMHU3UPOBATH BEIYUCIUTEIHHYIO CII0KHOCTb.

BbutoBslit moTok, copmupoBaHHblii B cooTBeTcTBUM co craHmaproM USAC MPEG (B marepuanax Ha-
CTOSIIIEH 3assBKM MHOTIa YIIOMHHAEMBIH Kak "O0uToBbIi moTok USAC"), BKiIIo9aeT B ce0s1 KOAMPOBAHHBINA 3BYKO-
BOM KOHTEHT W THIIMYHO BKJIIOYaeT B ceOs METaJaHHBIC, YKa3bIBAIONINE KaXKIBIH THIT 00paOOTKH PEINIHKAINN
TIOJIOC CIIEKTPa, KOTOpas TOJKHA MMPUMEHATHCS AEKOAEPOM UTA IEKOINPOBAHHS 3BYKOBOTO KOHTEHTa OMTOBOTO
notoka USAC, w/mim MeTagaHHbIe, KOTOPhIE YIPaBJISAIOT TaKOH 00pabOTKONM PEIUIMKAIMH ITOJIOC CIIEKTpa FITH
YKa3bIBaIOT TI0 MEHBIIICH Mepe OJHY XapaKTePHUCTUKY I TIapaMeTp Mo MEHBIIeH Mepe oaHoro cpenctsa SBR
w/unu cpencrsa eSBR, koTopoe M0DKHO MPUMEHSITHCS VIS IEKOAUPOBAHUS 3BYKOBOTO KOHTEHTa OUTOBOTO HO-
toka USAC.

B martepuanax HacTosILel 3asBKH HCIOJIB3YEM BBbIpa)K€HHE "MeTaJlaHHBIE ycOBeplleHCTBOBaHHOW SBR"
(mmu "metanmanabie eSBR") s 0003HAYEHUS METaJaHHBIX, YKA3BIBAIOIIUX KaXKIBIH THIT 00paOOTKH peruInKa-
IIUH TIOJIOC CIICKTPa, KOTOpas JOJDKHA MIPUMEHSTHCS JCKOJCPOM UTS JCKOTUPOBAHUS 3BYKOBOI'O KOHTEHTA KOJIH-
POBaHHOTO 3BYKOBOT'O OMTOBOTO TOTOKa (Hampumep, ouroBoro noroka USAC), n/umm KOTOpbIe YIPaBIsIOT Ta-
KO#1 00pabOTKOH pEeIuIMKaIly MOJIOC CIEKTPa 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 MetamanHbix eSBR 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, KOTOPBIE He ABISIOTCS 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 U300peTeHms, MeTamaHHble eSBR
(mampumep, crieruduunbie eSBR koH(UrypannoHHbIe TaHHBIE) (B COOTBETCTBUH C HACTOSIIUM H300pETCHUEM)
BKITIIOYCHHBIC B OUTOBBINA MOTOK AAC MPEG-4 (manmpumep, B KoHTeliHepe sbr_extension() B KOHIIE MOJC3HON
Harpy3ku SBR).

Brimonaenue 06padotkn eSBR Bo Bpems ekoaupoBaHUs KOJUPOBAHHOTO OMTOBOTO TOTOKA C UCIOJIB30-
BaHHeM cpenctBa eSBR (comepxkariero mo MeHsInei Mmepe ogHo cpenctBo eSBR), ycTaHOBIEHHOTO IEKOIEPOM,
BOCCTaHABIIMBACT IIOJIOCY BBICOKMX YAaCTOT 3BYKOBOI'O CHTHAaJa Ha OCHOBAHWHU PEIUIMKAIIMU MOCJIEJOBATEIBHO-
CTel TapMOHUK, KOTOpPbIE OBLIIM YCEUEHBI BO BpeMs koampoBaHus. Takas o6padorka eSBR TummuHO KOppeKTH-
pyeT oTubaronIyro crekTpa chOpMHUPOBAHHOM TOJIOCH BBICOKUX YaCTOT U MIPUMEHSET 00paTHYI0 (QHIIbTPAIHIO, U
J00ABIISIET IIYMOBBIC M CHHYCOMAAIbHBIE COCTABISIONINE, U TOTO YTOOBI BOCCO3/IaTh CIIEKTPAIFHBIE XapaKTe-
PHUCTHKH UCXOJHOT'O 3BYKOBOTO CHTHAJIA.

B cooTBeTCTBHU C TUITMYHBIMU BapUaHTAMHU OCYILICCTBICHUS H300peTeHUs, MeTaJaHHbie eSBR BKITIOUCHBI
(HampuMep, HEOOBIIOE KOJIMYECTBO YIPABISIOIIUX OUTOB, KOTOPHIC SIBISIOTCS MeTamaHHbIME eSBR, Bkiroue-
HO) B OJIMH WK 0OJiee CETMCHTOB METAJJaHHBIX KOAMPOBAHHOI'O 3BYKOBOTO OUTOBOTO MOTOKA (HAIpUMEp, OUTO-
Boro noroka AAC MPEG-4), koTopblif Takxke BKIIOYaeT B ce0sl KOJMPOBAaHHBIC 3BYKOBBIE NaHHBIE B APYTHX
CerMeHTax (CerMeHTax 3BYKOBBIX HaHHBIX). THIHMYHO, IO MEHBIIEH Mepe OAWH TaKOW CErMEHT METaJaHHbIX Ka-
JKIOT0 0JIoKa OMTOBOTO MOTOKA MPEACTABISAET COOOH (MM BKITIOYAET B CeOsI) DIIEMEHT 3aIOJTHEHUS (BKITFOYAL0-
mUid B ce0st MISHTU(HUKATOP, YKA3BIBAIONINH HAYAJIO dJIeMEHTA 3al0JHEHMS ), 1 MeTanaHHble eSBR BKIiItoueHb! B
3JIEMEHT 3aIlOJIHCHHUS Toclie uaeHTuukaropa. dur. 1 - cTpyKTypHas cxeMa MPUMEpPHOU Ienu 00pabOTKH 3BY-
KOBOTO CHTHaJIa (CHCTEMbI 00pa0OTKH 3BYKOBBIX JIAHHBIX), B KOTOPOHW OJNWH WK O0Jiee M3 3JIEMEHTOB CUCTEMBI
MOJKET OBITH BBHITIONIHEH B COOTBETCTBHH C BapHaHTOM OCYIIECTBICHHS HACTOSIMIEro m3o0pereHms. Cucrema
BKITIOYAET B CcOs CIIEIYIONINE 3JIEMEHTHI, COCIUHCHHEIC IPYT C PYTrOM, KaK IMMOKa3aHO: KOJUPOBIIUK 1, OCHC-
TeMy 2 TOCTaBKH, IeKoaep 3 U OJIoK 4 mocToOpaboTKH. B pasHOBHIHOCTAX MMOKa3aHHOM CHCTEMBI, HE BKITFOUCHBI
B COCTaB OJIMH WM OoOJiee 3JEMEHTOB, MU BKIIIOYCHBI B COCTAaB JOMOIHHUTEIBHEIC OJIOKH 00pabOTKH 3BYKOBBIX
JTAHHBIX.

B HEekoTOpBIX peanu3anusx, KOAUPOBIIUK | (KOTOPHIN 1O BEIOOPY BKIIOYAET B ceOs OJIOK MpeaBapUTEIIh-
HOW 00pabOTKH) BBIMOIHEH ¢ BO3MOXKHOCTBIO MPUHUMATh 0TcueThl PCM (BpeMeHHOM 0071acTh), coaepKalue
3BYKOBOW KOHTEHT, B KQUECTBE BXOJHOTO CHTHAJa M BHIAABATh KOJMPOBAHHBIA 3BYKOBOW OMTOBBIN IMOTOK (MMe-
foruit popMmart, KOTopbiii coBmecTrM co cTannapToM AAC MPEG-4), KOTOpbIi SBIIsIeTCS YKa3bIBAIOIIUM 3BYKO-
BOH KOHTEHT. J[aHHBIE OMUTOBOTO IOTOKA, KOTOPBIC YKa3bIBAIOT 3BYKOBOW KOHTEHT, B MaTepHallaX HACTOSIICH
3asBKH MHOT/IA YIIOMHHAIOTCS Kak "3BYKOBBIC NaHHBIC" WM "KOIWPOBAaHHBIE 3BYKOBBIE MaHHbBIE". Eciu komu-
POBIIHK BBHIIIOJTHEH B COOTBETCTBHHU C THIIMYHBIM BAPHAHTOM OCYIIECTBICHUS HACTOSIET0 H300pEeTeHHs, 3BYKO-
BOW OMTOBBII MOTOK, BBIIABAEMbIH M3 KOJMPOBIIMKA, BKIOYaeT B ceds MeranaHuele eSBR (1, k Tomy xe, Tu-
MUYHO JPYTUC METaJaHHEIC), @ TAKXKE 3BYKOBBIC JIAHHBIC.

OmuH win 6ojee KOAMPOBAHHBIX 3BYKOBBIX MOTOKOB, BBIJABACMBIX W3 KOJWPOBIIHMKA 1, MOTYT MpEIbsB-
JATBCS B MOJICUCTEMY 2 JOCTaBKH KOJUPOBAHHOTO 3BYKOBOTO curHaina. [logcucreMa 2 BBITIOJTHEHA C BO3MOXKHO-
CTBIO COXPAHSTH W/YJIN JOCTABIATH KaXKIbI KOAMPOBAHHBIA OUTOBBIN ITOTOK, BHIIABACMBIH U3 KOAUPOBIIHKA 1.
KomupoBaHHBII 3ByKOBOI OUTOBBIN MOTOK, BRIBEJACHHBIN M3 KOMUPOBINUKA |, MOKET COXPAHATHCS ITOICUCTEMOM
2 (mampumep, B Buae DVD wmn qucka Bluray) wim mepegaBaThest TOJCUCTEMON 2 (KOTOpask MOXKET PeaTn30BbI-
BaTh KaHAJ WIH CETh Mepeaaydn), MM MOXKET KaK COXPaHAThCS, TaK U IepelaBaThCs MOJCHUCTEMON 2.

Jlexonep 3 BBIMIOJIHEH ¢ BO3MOXKHOCTBIO JEKOAMPOBATh KOJUPOBAHHBIA 3BYKOBOW OWTOBBIM moTok AAC
MPEG-4 (chopmupoBaHHBIH KOAMPOBIIUKOM 1), KOTOPBIH OH MPHHUMAET Yepe3 MmoAcucTeMy 2. B HEKOTOpBIX
BapHaHTaxX OCYIIECTBIICHU, IeKOoAep 3 BBIIOJHEH C BO3MOXXHOCTBIO M3BJIEKaTh MeTaganHsle eSBR u3 xaxxmoro
0Joka OMTOBOTO TIOTOKA M JICKOJIUPOBATH OUTOBBIN IMOTOK (B TOM YHCIIE, IOCPEICTBOM BBITIOTHEHHS 00paboTKH
eSBR ¢ ucnonb3oBaHneM M3BICYEHHBIX MeTanaHHbIX eSBR) s hopmupoBaHns nekoIMpOBAaHHEIX 3BYKOBBIX
JAHHBIX (HApUMep, TOTOKOB JICKOIUPOBAHHBIX 3BYKOBBIX 0TcueToB PCM). B HEKOTOPBIX BapHaHTax OCYILECT-
BJICHUS, JCKOAEP 3 BBITIOIHEH C BO3MOXKHOCTBIO U3BJICKaTh MeTamaHHble SBR u3 OMTOBOTrO MOTOKA (HO HTHOPH-
poBath MeTanaHHble ¢SBR, BKIIIOYCHHBIC B OMTOBBIN MOTOK) M JCKOAMPOBATH OWTOBBIN MOTOK (B TOM YHCIIE,
MIOCPE/CTBOM BEINONHEHUS 00paboTkn SBR ¢ ncnonk3oBanneM u3BiedYeHHBIX MeTanaHHeIX SBR) mwis ¢popmu-
pOBaHUs JEKOJUPOBAHHBIX 3BYKOBBIX JAHHBIX (HAIPUMEP, TOTOKOB JCKOJUPOBAHHBIX OTCYCTOB 3BYKOBOTO CHT-
Hama PCM. Tumuaro, nekonep 3 BKIOYaeT B ceOs Oydep, KOTOphI XpaHuT (Hampumep, HeddeMepHbIM o0pa-
30M) CErMEHTHI KOJTMPOBAHHOTO 3BYKOBOT'O OMTOBOTO IMTOTOKA, IPHUHATOTO M3 TIOJCHCTEMBI 2.
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Brok 4 mocto6paboTky mo ¢ur. 1 BEITOIHEH ¢ BO3MOXXHOCTBIO IPUHUMATH MMOTOK JCKOIUPOBAHHBIX 3BY-
KOBBIX JIAaHHBIX U3 JIeKoJiepa 3 (HampuMep, OTCUETHl 3BYKOBOro curHaga PCM) u BBIMOJTHATH MOCTOOPaOOTKY
HaJx HUM. B0k 1ocToOpaboTKH TakKe MOXKET OBITH BBIITOTHEH C BO3MOXKHOCTBIO BOCIIPOM3BOIUTH ITOJBEPTHY-
TBI TTOCTOOPa0OTKE 3BYKOBOW KOHTEHT (WJIM 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 00pabOTKU 3BYKOBOTO cHrHaIa. JIFoOble M3 KOMITOHEHTOB WJIH dJie-
MeHTOB KonupoBmuka 100 MOryT OBITH peaTu30BaHbl B BHJIE OJHOTO WM 0OJiee MPOIEeCCOB W/WIA OJHON WIH
6ousiee cxem (HampuMmep, ASIC (crnennamu3MpoOBaHHBIX HHTETPAIBbHBIX cxeM), FPGA (mporpaMMupyeMBbIX IOJIb-
30BaTeNIeM BCHTHJIBHBIX MATPHII) WA JPYTUX HHTETPATBHBIX CXEM) B alllapaTHBIX CPEICTBAaX, MPOTPaMMHOM
00eCTieYeHUN Wi KOMOMHAIIMY allapaTHRIX CPEJCTB U mporpaMMHoro obecreuenus. Konuposmuk 100 BKITHO-
yaeT B ce0s konupoBumk 105, kackan 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 KackamoMm 107 B KOIUPOBAHHBIN OUTOBBIN MOTOK, TIOICKAIINA BRIBOY M3 KOJIHUPOB-
mmka 100.

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

Kackan 107 BbIIOJHEH C BO3MOXKHOCTBIO MYJIBTUIUIEKCUPOBATh KOAUPOBAHHBINA 3BYKOBOM CUTHAJN U3 KO-
nuposika 105 u Metanansele (B ToM yucie, Meraganusie eSBR u metanannsie SBR) u3 reneparopa 106 mis
(hopMuUpOBaHUS KOTUPOBAHHOTO OMTOBOTO IOTOKA, KOTOPBIN JTOJKEH BBIAABATHCS M3 Kackama 107, mpenmouTu-
TENBHO 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 w3 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 0OpadOTKH 3BYKOBOTO CHUTHaja M, IO BbI-
6opy, Taxxe noctapoueccop (300), mprcoeqMHEHHBIA K HeMy. JIF0ObIe M3 KOMIIOHCHTOB HJIM DJIEMCHTOB JICKO-
nepa 200 u noctporeccopa 300 MOTYT OBITH PeaTH30BaHbI B BUIC OJHOTO WM 0OJIee MPOLECCOB H/WIIH OTHOM
wm 6osiee cxeM (Hampumep, ASIC (crienmann3npoBaHHBIX WHTErpalbHEIX cxeM), FPGA (mporpaMMupyembIx
MOJIH30BATEJIEM BCHTHIIBHBIX MATPHII) WIH APYTHX HHTETPAIBHBIX CXEM) B alllapaTHBIX CPEICTBAX, MPOTPaMM-
HOM OOeCTeueHN Y MM KOMOMHAIINY aIllapaTHBIX CPEACTB M porpaMMHoro obecniedenus. Jlexomep 200 comep-
*)utT Oydepnyto mamsate 201, nepopmarep 205 (CMHTaKCHUYECKHN aHAJM3aTOP) TOJE3HOW 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 namsits 201 (Oydep) xpanuT (Hanpumep, HeaeMepHbIM 00pa3oM) 110 MEHBIIIEH Mepe OMH OJIOK KO/IH-
poBaHHOTO 3ByKOBOro OutoBoro noroka AAC MPEG-4, npunstoro nekoaepom 200. [Tpu skcrutyararm nexonepa 200,
MOCTICIOBATEIEHOCTD OJIOKOB OMTOBOTO MOTOKA MpebsiBisietcs u3 oOydepa 201 B nedpopmarep 205.

B pasnHoBuznHOCTH BapuaHTa ocymiecTtBieHus Ha ¢ur. 3, APU, KoTopslil He sIBiISeTCS eKoAepoM (Harpu-
mep, APU 500 mo ¢wur. 6) Bkiroyaer B cebs OydepHyro nmamsts (HanpuMep, OydepHyro namsarh, HASHTHYHYIO
O0ydepy 201), koTopast XpaHUT (HampuMmep, HedPeMepHBIM 00pa3oM) TI0 MEHBIIIEH Mepe OUH OJIOK KOJIHUPOBAH-
HOTO 3BYKOBOTO OHMTOBOTrO TMOTOKa (Hampumep, 3BykoBoro ourtooro nmoroka AAC MPEG-4) toro ke camoro
Tuma, npuHaToro oypepom 201 mo ¢wur. 3 win ¢ur. 4 (To €cTb, KOAUPOBAHHOTO 3BYKOBOTO OUTOBOTO TMOTOKA,
KOTOPBIH BKJIIOUaET B cebs MeTagannabie eSBR).

BHOBB co ccputkoii Ha ¢wur. 3, medhopmarep 205 MPUCOSIVMHEH W BHIIOTHEH C BO3MOXHOCTBIO IEMYIIBTHUII-
JIEKCHPOBATH KKIBIH OJOK OMTOBOTO MOTOKA JUIS M3BJICUCHUS MeTagaHHBIX SBR (B ToM umcine, nanHble KBaH-
TOBaHHOM orubaromiei) u MetagaHHBIX eSBR (M THITMYHO TakKe APYruX METaIaHHBIX) U3 HETO, TIPEIBIBIATH 110
MeHblIeil Mepe MeranaHHele eSBR u meramanneie SBR B kackan 203 oOpabotku eSBR m TummuHO Takke
NPEIbSBIATh JAPYTHE H3BJICUCHHBIC METalaHHBIC B mojacucteMy 202 nexomupoBaHus (U, IO BEIOOPY, TAKXKE B
renepatop 204 ynpasnstomux 6urtos). Jledopmatep 205 TakKe NMPUCOECIWHEH M BHIIOIHEH C BO3MOXHOCTBIO
U3BJICKATh 3BYKOBBIC JAaHHBIC U3 KaXKIOTo OJIOKa OMTOBOTO IOTOKA, M MPEIBSIBIATH H3BICUYCHHBIC 3BYKOBBIC
JaHHBIC B IojcucTeMy 202 nekoaupoBaHus (Kackaj NCKOIUPOBAHHS).

Cuctema o ¢wur. 3 o BeIOOpY Takke BKIo4YaeT B ceds moctnporeccop 300. IToctmporneccop 300 BKITIO-
qgaeT B cebs OydepHyro mamate 301 (Oydep) u nmpyrue snemeHTH 00pabOTKH (HE MOKa3aHbl), B TOM YHCIE, T0
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MEHBIIIEH Mepe OIHMH 3JIeMEeHT 00paboTkH, mpucoenuHeHHbl kK Oydepy 301. Bydep 301 xpanur (Harmpumep,
Hea(eMepHbIM 00pa3oM) M0 MEHbLIEH Mepe oAWH OJIOK (MM Kalp) JeKOAMPOBAHHBIX 3BYKOBBIX JAHHBIX, MPHU-
HATBIX mocTiporieccopom 300 u3 nexomepa 200. DieMeHTs 00padboTKK mocTiporieccopa 300 mprcoeMHEHBI U
BBITTOJTHEHBI ¢ BOBMOXKHOCTBIO IPHHUMATh M aJallTUBHO 00padaThIBaTh MOCIEAOBATEIFHOCT OJIOKOB (MM Kaj-
POB) NIEKOJAMPOBAHHOTO 3BYKOBOTO CHTHAla, BhIBeJeHHOTo M3 Oydepa 301, ¢ mcrmosbp30BaHWEM METaJaHHBIX,
BBIBEJICHHBIX U3 moacucTeMbl 202 nexonupoBanus (u/uimu nedopmarepa 205), /unm ynpasisiioliuX OUTOB, BBI-
BeJIeHHBIX 13 Kackana 204 nexoxepa 200.

IMoacucrema 202 mekoaupoBaHUs 3BYKOBOTO CUTHaja nekozepa 200 BBITOJIHEHA C BO3MOXKHOCTBIO JIEKO-
JMPOBATh 3BYKOBBIE JTaHHBIC, M3BJICUCHHBIE CHHTAKCHYECKUM aHanu3atopoM 205 (Takoe IEeKOIUPOBAHNE MOXKET
YIOMHHATBCS KaK Oomepaiysi "OCHOBHOTO" JEKOAUPOBAHHS), UIS (HPOPMUPOBAHUS JCKOJAUPOBAHHBIX 3BYKOBBIX
JAHHBIX U MIPEABSBIATH JIEKOANPOBaHHBIE 3BYKOBBIE JaHHBEIE B Kackan 203 obpaborku eSBR. [lexoanpoBanue
BBITIOJTHSCTCS. B YaCTOTHOM OOJIACTH M THIUYHO BKIIIOYAET B ce0s1 00pallleHHOE KBAHTOBaHHE, COMPOBOXKIAEMOE
CreKTpaibHON 00padoTkoi. TunmyHo, 3aBepmaroniuii kackax o0padotku B noacucreme 202 npuMeHseT npeoo-
pa3oBaHME M3 YaCTOTHOM 00JIaCTH BO BPEMEHHYIO 00JacTh K AEKOJMPOBAHHBIM 3BYKOBBIM JaHHBIM YacCTOTHOU
o0acTy, Tak 9TOOBI BRIXOAHBIMH JAaHHBIMH TOJICUCTEMBI OBUIH JEKOJHMPOBAHHBIC 3BYKOBBIE JAHHBIE BPEMEHHON
obnactu. Kackanm 203 BBIOHEH C BO3MOXKHOCTHIO TIpUMEHATH cpenctBa SBR m cpenctBa eSBR, ykazanHbie
MeTtagaHnHbeIMU SBR 1 meTananasivMu eSBR (M3BIeueHHBIME CHHTAaKCHYIECKUM aHanm3aTopoM 205), K 1eKoaupo-
BaHHBIM 3BYKOBBIM JTaHHBIM (T.€. BEIOJHATH 00paboTky SBR u eSBR Haj BEIXOAHBIMU NaHHBIMH TIOJCUCTEMBI
202 nexonupoBaHUs ¢ HCIONb30BaHueM MeTanaHHeIXx SBR 1 eSBR) miist popmMupoBaHus moHOCTIO AEKOIUPO-
BaHHBIX 3BYKOBBIX JIaHHBIX, KOTOPBIE BRIBOJATCS (Hampumep, B moctmporeccop 300) uz aexomepa 200. Tummd-
HO, nekozep 200 BkitodaeT B ceds maMsaTh (HocTynHyro n3 nojacuctemsl 202 u kackana 203), KoTopast XpaHUT
JnepopMaTUPOBaHHKIC 3BYKOBEIC TAHHBIC M METaaHHbIC, BBIIaHHKIC U3 nedopmarepa 205, a kackax 203 BBITION-
HCH C BO3MOKHOCTBIO OCYIIECTBIIATH TOCTYIT K 3BYKOBBIM JaHHBIM M MCTAJaHHBIM (B TOM YHCJIC, METaJaHHBIM
SBR u meraganasiM eSBR) 1o Mepe Hano6HOCTH BO BpeMmst oopadbotkn SBR n eSBR. O6padotka SBR u 06pa-
6oTka eSBR B kackazne 203 MOeT cUMTaThCS MOCTOOPAOOTKOM Ha BBIXOJE M3 MojcucTeMbl 202 0CHOBHOTO Je-
komupoBanus. [To BeIOOpY, Aekoaep 200 Takxke BKIIOYAET B CeOS MOACUCTEMY 3aBEPIIAIOIIETO MMOBBIMIAIONIETO
MUKIITUPOBaHUs (KOTOpasi MOKET MPUMEHSAThH CpeACTBa MapaMmerpudeckoii crepeodonuu ("PS"), onpenencHabie
B crangapre AAC MPEG-4, ¢ ucronb3oBanneM MeTanaHHBIX PS, u3BnedeHHbIX aedopmarepom 205, w/wmn
YIPaBISIOMUX OUTOB, chopMUpoBaHHBIX B TIofcucTeMe 204), KOTOpas MPUCOSANHEHA W BHITIOJHEHA C BO3MOXK-
HOCTBIO BBITIOHSTH TOBBINIAIOIIEE MUKIIMPOBAHUE HAJl BHIXOJHBIM CHUTHaloM Kackanga 203, uroObl hopMupo-
BaTh MOJHOCTHIO JCKOIMPOBAHHBIA ITOABEPTHYTHIA IOBBIIIAIONIEMY MHUKIIUPOBAHHUIO 3BYKOBOH CHTHAN, KOTO-
phlii BeIBoguTCs U3 aexonepa 200. B xauecTBe anbTepHaTUBEL, noctiporeccop 300 BEIMOIHEH ¢ BO3MOXHOCTBIO
BBITIOJTHATH TOBBIIIAIOIIEE MUKIIMPOBAHNE HAJl BBIXOIHBIM CHI'HaJoOM sekoaepa 200 (HampumMep, ¢ UCTIONB30Ba-
HUEM MeTamaHHbIX PS, m3BneueHHbIX aedopmatepom 205, w/win ynpaBISONMX OUTOB, cPOPMUPOBAHHEIX B
noacucteme 204).

B otBer Ha MerananHble, u3BNeueHHbIE nedopmarepom 205, reneparop 204 ynpapisIOnX OMTOB MOXET
(hopMUpOBATH YIPaBISIONINE JaHHBIC, U YIPABIAIOMIKAE JaHHBIC MOTYT HCIIOJIL30BAThCS B MpeaeliaX JeKoaepa
200 (manpuMep, B TOJCUCTEME 3aBEPIIAIONIECTO TOBBIMIAIONIETO MUKITUPOBAHNUS) W/HIIN MPEABIBISATHCS B Kade-
CTBE BBIXOJHOTO cuTHaNa nekozaepa 200 (mampumep, B moctmporneccop 300 i UCTIONB30BaHUS MPHU ITOCTOOpA-
0oTke). B oTBeT Ha MeTaJaHHbBIE, N3BJICUCHHBIC M3 BXOJHOT'0 OUTOBOTO MOTOKA (U, IO BEIOOPY, TAKXKE B OTBET Ha
YIpaBIISIONINE JTaHHbIE), kKackaa 204 MoxeT GopMUpOBaTh (M MPEABSIBIATH B moctiporeccop 300) ympasisito-
e OWTHI, YKa3bIBAIOIIUE, YTO JEKOJAMPOBAHHBIE 3BYKOBEIE JaHHBIC, BhIAaBacMble U3 Kackama 203 oOpaboTku
eSBR, OKHBI MOBEpraThcsi KOHKPETHOMY THITYy ITOCTOOPaOOTKH. B HEKOTOPHIX BapuaHTaX OCYLIECTBIICHHS,
nexoznep 200 BBIMOJNHEH C BO3MOXKHOCTBIO NPEABSABIATH METaJaHHBIC, M3BJIeUeHHBIE aedopmarepoMm 205 u3
BXOJIHOTO OMTOBOTO IOTOKA, B mocTrponeccop 300, a mocrinpoueccop 300 BEIMOIHEH C BO3MOXKHOCTBIO BBIIIOJI-
HATH IOCTOOPaOOTKY HaJ JEKOAMPOBAaHHBIMH 3BYKOBBIMHU JIaHHBIMH, BBIBEJICHHBIMH U3 Aekoepa 200, ¢ ucnons-
30BaHUEM METAaHHBIX.

@ur. 4 - ctpykTypHas cxema 6sioka (210) o6paboTtku 3BykoBoro curHaina ("APU"), KoTopslii sBIsieTcs ere
OJIHMM BapHaHTOM OCYIIECTBIIEHHUS 00JIaaroNIero Mpu3HaKaMu n300peTeHust 0J0ka 0OpaboTKH 3BYKOBOTO CHUT-
Hama. APU 210 sBnsieTcss yHacIeTOBaHHBIM JIEKOJEPOM, KOTOPHIH HE BBIMIOJTHEH ¢ BO3MOXHOCTBIO BBITIONHSTH
o6paboTtky eSBR. JIto0bie n3 KOMIOHEHTOB WK d5eMeHTOB APU 210 MoryT OBITH pealn30BaHbl B BHJIE OJHOTO
nm 6oJiee MPOIecCOB W/Wiii OaHOHN win Oonee cxem (Hanpumep, ASIC (crenuanu3upoBaHHBIX MHTETPATBHBIX
cxem), FPGA (mporpamMMupyeMBbIX MOJIb30BaTEIeM BEHTHJIBHBIX MATPHUIl) WIH APYTUX UHTETPATBHBIX CXEM) B
amnmapaTHBIX CPEICTBAX, IPOTPAMMHOM OOECIICYCHNH WM KOMOMHAIIMHU allapaTHBIX CPEICTB U MPOrPaMMHOTO
obecrieuennsi. APU 210 comepxur Oydepnyro mamsats 201, nedopmarep 215 (cMHTakCHUECKMH aHAIN3aTOP)
TMOJIE3HOW Harpy3ku OMTOBOTO MOTOKa, rmojcucteMy 202 IeKoAMpOBaHUS 3BYKOBOTO CHTHaja (MHOTAA YIIOMH-
HAaeMyI0 Kak Kackaj] "OCHOBHOTO" NEKOJWPOBAHUSA WJIM MOJCUCTeMa "OCHOBHOTO" JEKOTUPOBAHUS), U KacKaJ
213 ob6paboTtku SBR, coemuneHHbIe, Kak nokazaHo. K Tomy xe, tummaHo, APU 210 Bkimovaer B ce0s apyrue
a7eMeHTHI 00paboTky (He moka3ansl). APU 210, HanpuMep, MOXKET MPEACTaBIAT COO0H KOIUPOBIIUK, IEKOEP
WY TIEPEKOIMPOBIINK 3BYKOBOTO CUTHAIA.

Onementsl 201 1 202 APU 210 uaeHTHYHBI OJMHAKOBO MPOHYMEPOBAHHBIM dJleMeHTaM aekoepa 200 (mo
¢ur. 3), ¥ BBIIENPUBEICHHOE X OMHCaHUE MOBTOPSThCA He Oyaer. [Ipu sxcruryatammu APU 210, mocnenosa-
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TENBHOCTH OJIOKOB KOJMPOBAaHHOTO 3BYKOBOI'O OMTOBOTO moToka (butoBoro notoka AAC MPEG-4), npunnmae-
moro APU 210, npenpsasisiercst u3 Oydepa 201 B nepopmarep 215.

Jledhopmarep 215 nprucoenrHeH U BBITIOJHEH ¢ BO3MOXHOCTBIO IEMYJIbTUIIIICKCUPOBATH KKIBIH OJIOK OH-
TOBOTO ITOTOKA, YTOOBI M3BJIEKaTh MeTananubie SBR (B ToM uncie, JaHHbIE KBAHTOBAaHHOW OTHOAIOIIEH) U TaKKe
TUIAYHO IpYTHe METaJlaHHbIe U3 HEero, HO UTHOPUPOBATh MeTagaHHble eSBR, KoTopbie MOTYT OBITh BKIFOUEHBI
B OUTOBBIN MOTOK, B COOTBETCTBUH C JIFOOBIM BapHUAHTOM OCYIIECTBIICHHUS HacToOsIIero n3ooperenus. Jedhopma-
Tep 215 BBIOTHEH C BO3MOXKHOCTBIO TOOABIIATH 10 MEHbIIEH Mepe MeTananabie SBR B kackan 213 o6paboTku
SBR. JlepopmaTep 215 Taxke MPHUCOSAWHEH M BHITIOJHEH C BO3MOXKHOCTHIO M3BIIEKATh 3BYKOBBIC JTaHHBIE M3
Ka)XJToro 0JI0ka OMTOBOTO MOTOKA, ¥ MPEABABISTH H3BJICUCHHBIC 3BYKOBEIC JaHHBIC B oacuctemy 202 nexkom-
poBaHus (KacKaJ ICKOAUPOBAHUS).

[Moacucrema 202 nekoaupoBaHus 3Byka aekoaepa 200 BBIOJIHEHA C BO3MOXKHOCTBIO JI€KOIUPOBAThH 3BY-
KOBBIC JaHHBIC, U3BJIICUCHHBIC NeopmarepoM 215 (Takoe NEKOIUPOBAHHE MOXKET YIOMHHATHCSA KaK OIepallvs
"OCHOBHOT0" JICKOIMPOBaHUA), JIs (PopMUpOBaHHS ICKOIUPOBAHHBIX 3BYKOBBIX JAHHBIX M MPEIBSBIATH ACKO-
JMPOBaHHBIC 3BYKOBBIE MaHHBIC B Kackax 213 o6pabotku SBR. JlekoanpoBaHue BBHIIONHAETCS B YACTOTHOH 00-
nacTu. TUMMYIHO, 3aBEpIIAIONTNI Kackax o0paboTku B moacucteMe 202 mpuMeHseT peodpa3oBaHue U3 9acTOT-
HOM 00JIACTH BO BpEMEHHYIO 00JIacTh K JIEKOAMPOBAHHBIM 3BYKOBBIM JIaHHBIM YaCTOTHOW OOJIACTH, TaK YTOOBI
BBIXOJHBIMH JaHHBIMH IIOJICHCTEMBI OBUIM JIEKOAWPOBAaHHBIC 3BYKOBBIC NaHHBIE BpeMeHHOU obOmactu. Kackan
213 BBITIOJTHEH C BO3MOKHOCTBIO MPUMEHATH cpenctBa SBR (Ho He cpeactBa eSBR), ykazaHHble MeTagaHHBIMU
SBR (m3BneuenubiME nedopmarepom 215), K 1eKOAUPOBAHHBIM 3BYKOBBIM JaHHBIM (T.€. BBITIONHATL 00paboTKy
SBR Haz BBIXOJAHBIMHU JaHHBIMH MOACHCTEMBI 202 NEKOAUPOBAHUS C UCTIONb30BaHUEM MeTanaHHeIXx SBR) mist
(hopMUpPOBaHHUS TOJHOCTHIO IEKOJAUPOBAHHBIX 3BYKOBBIX JIAHHBIX, KOTOPBIC BBIBOAATCS (HAPUMEp, B MOCTIIPO-
neccop 300) u3 APU 210. Tunmuano, APU 210 Bxitouaer B ceOst maMsATh (TOCTYNHYIO M3 noacucteMsl 202 u
Kackaga 213), kotopas XpaHUT neopMaTHPOBAHHBIC 3BYKOBEIC MAHHBIC U MCTaJaHHBIC, BBIIAHHBIC U3 Jcdop-
MaTepa 215, a kackaa 213 BBIOJIHEH ¢ BO3MOKHOCTBHIO OCYIIIECTBIISATH TOCTYII K 3BYKOBBIM JaHHBIM U MCTaJ[aH-
HBIM (B TOM 4Hcie, MeTafanHbiM SBR) 1o mepe HagoOHOCTH BO BpeMst o0pabotku SBR. O6paborka SBR B kac-
Kaze 213 MOXKeT cUuTaThCs MOCHenyromIeld 00paboTKOW Ha BBIXOJE M3 MOACHCTEMBI 202 OCHOBHOTO JEKOIHUPO-
BaHus. [1o BeIOOpY, APU 210 Takxke BKJIIOUAET B ce0S MOJACHCTEMY 3aBEPIIAIOIIETO MOBBIMIAIOIIETO MUKIIIHPO-
BaHUs (KOTOpas MOXET NMPUMEHSATh CpeIcTBa MapaMerpudeckoit crepeodonnu ("PS"), onpenencHHble B CTaH-
napre AAC MPEG-4, ¢ ucnoyib30BanneM MeTafaHHBIX PS, m3BiedeHHbIX aedopmarepom 215), kotopas mpu-
COEIIIHEHA W BBHITIOJHEHA C BO3MOXKHOCTBIO BBIMTOJIHATH MOBHIIIAIONICE MUKITHPOBAHNE HAJl BRIXOIHBIM CHTHA-
noM Kackana 213, aTo0bl GOpMHPOBATH MOJHOCTHIO JEKOAMPOBAHHBIN IMOABEPTHYTHIN MOBBIMIAIONIEMY MHUKIIIH-
pOBaHUIO 3BYKOBOM cHUrHami, koTopeli BeiBoguTca U3 APU 210. B xauecTBe anbTepHATUBBI, IOCTIPOLECCOP BbI-
MOJTHEH C BO3MOKHOCTBIO BBITIONHSTH MOBBIIIAIOIICE MAKITUPOBAHUE HaJ BEIXOMHBIM curHaioMm APU 210 (ua-
TpUMEp, C UCIOIB30BAHUEM METadaHHBIX PS, m3BneueHHBIX nedopmarepoM 215, wW/mnm yrnpapisiommx OUTOB,
cpopmuposanubsix B APU 210).

Paznuunsle peanuzanuu koguposirka 100, nexoaepa 200 u APU 210 BBIOJHEHBI C BO3MOXHOCTBIO BBI-
TIOJHSITH Pa3HBIC BAPHAHTHI OCYIICCTBICHHS 00JIaJarOIIero MpU3HaKaMu H300peTeHHs CITocooa.

B cooTBeTCTBHE C HEKOTOPHIMH BapHaHTAMH OCYIIECTBIICHU:, MeTaganHble eSBR BKiIoueHs! (Hampumep,
HEeOOJIBIIIOe KOJIMYECTBO YIPABIIONINX OUTOB, KOTOPHIE SBIAIOTCS MeTagaHHBIMA eSBR, BKITIOUEHBI) B KOAHPO-
BaHHBIM 3BYKOBOW OHMTOBBINM MOTOK (Hampumep, OutoBblii moTok AAC MPEG-4), Tak 4T00BI YHacC/IeIOBaHHBIE
JeKoqepbl (KOTOpbIe HE BBIIIOIHEHBI C BO3MOXKHOCTBIO CHHTAKCHYECKH aHATW3MpOBaTh MeTanaHHble eSBR n
WCTIONB30BaTh Kakoe ObI To HU ObUTO cpencTBO eSBR, k koTopoMy oTHOCATCS MeTananHbie eSBR), MoryT urHo-
pupoBaTh MeTaganHbie eSBR, HO, TeM He MeHee, IeKOAUPOBaTh OUTOBEII MOTOK, HACKOJIIEKO BO3MOXKHO 0e3 uc-
MOJb30BaHUs MeTagaHHbIX eSBR wmu kakoro Obl To HE OBLIO cpencTBa eSBR, k KOTOpoMy OTHOCSATCS MeTaJaH-
Hble eSBR, TunmyHO 6e3 Kakoro Okl TO HH OBLIO 3HAYMTEBHOTO YXY/IICHUS KauyecTBa JCKOAHPOBAHHOTO 3BY-
KoBoro curHana. OmHako, aekojepsl ¢SBR, BEITIONHEHHBIC ¢ BO3MOXHOCTBIO CHHTAKCUYCCKU aHATM3HPOBATH
OWTOBBIN TOTOK U UACHTU(GUKAIMH MeTamaHHBIX ¢SBR W 1 ucmons30BaHUS MO MEHBIICH Mepe OTHOTO
cpenctBa eSBR B oTBeT Ha MeTanmanubie eSBR, OyayT o0mamate BeIroJaMu MCIIOJB30BaHMS MO0 MCHBIICH Mepe
onmHoro Takoro cpenctea eSBR. [loaTomy, BapHaHTHI OCYIIECTBICHUS H300PETEHUS MPEIyCMaTPUBAIOT CPECT-
BO ISl PalMOHAIBHON Tepenadyd YHpaBJIONINX JAaHHBIX YCOBEPIICHCTBOBAHHOM PEIUIMKALMHU IOJOC CHEKTpa
(eSBR) nim MeTagaHHBIX 00paTHO COBMECTHMBIM 00pa3oM.

Tunmano, Merananasle eSBR B OHTOBOM MOTOKE SBIAIOTCS YKa3bIBAIOIIMMH (HApUMEp CIyXaT IMpHU3Ha-
KOM TI0 MEHBIIEH Mepe OJHON XapaKTepHUCTHKH U MapaMeTpa) OJHOTO WiH Oojiee M3 CIEIYIOIINX CPEICTB
eSBR (kotopsie onmcanbl B ctannapre MPEG USAC, 1 koTopble MOTJIA OBITh WJIM MOTJIM HE OBITH IPUMEHEH-
HBIMH KOJUPOBIIUKOM BO BpeMs pOPMHUPOBaHUS OUTOBOI'O IOTOKA):

TapMOHHYECKasl TPAHCTIO3ZUIIHS U

JIOTIONTHUTEbHAS TIPEABApUTEIbHAS 00paboTKa BKIICHKOM ¢ moMoIbio K3® (mpenBapuTensHOE BRIPaBHU-
BaHHE).

Hanpumep, meragannsie eSBR, BKITTOUeHHBIC B OMTOBBIN MOTOK, MOTYT OBITh YKa3bIBAIOIIUMH 3HAYCHHUS
napameTpoB (onucanublX B crannapte USAC MPEG u B HacTosiieM H300peTeHNN):

sbrPatchingMode[ch], sbrOversamplingFlag[ch],

sbrPitchInBins[ch], sbrPitchInBins[ch] u bs_sbr preprocessing.
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B marepuanax Hactosieli 3asBku, o6o3HaueHue X[ch], rae X -HEKOTOpHIH mapamerp, 0003HAYAET, YTO
napaMeTp OTHOCHTCSl K kaHaiy ("ch") 3ByKOBOro KOHTEHTa KOAWPOBAHHOTO OMTOBOTO ITOTOKA, IOJUIE)KAIIETO
JIEKOTUPOBaHNIO. Pamy mpoCTOTHI, MBI HHOT/IA OITyCKaeM BBIpakeHHe [ch] i momyckaeM, 9TO COOTBETCTBYIOIITHIHA
mapamMeTp OTHOCHUTCA K KaHaITy 3ByKOBOTO KOHTEHTA.

B marepmanax Hacrosimei 3asBku, o0o3HaueHue X[ch][env], rae X - HEKOTOPHIH mapameTp, 0003HAYAET,
4TO mapameTp oTHocuTcs k orubaromei ("env'") SBR kanana ("ch") 3BykoBOro KOHTEHTa KOAMPOBAHHOTO OWTO-
BOTO TIOTOKA, TTOJJIEXKAIIETO JEKOAUPOBAHMIO. Pagy IPOCTOTHI, MBI HHOT 1A OITyCKaeM BhIpaxkeHus [env] u [ch], u
JIOTTyCKaeM, 4TO COOTBETCTBYIOIINH MTapaMeTp OTHOCUTCS K ornbaromei SBR kaHama 3ByKOBOTO KOHTEHTA.

Bo Bpems nexkonupoBaHHs KOIMPOBAHHOTO OMTOBOTO ITOTOKA, BHIMOJHEHHE 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]; sbrPitchInBinsFlag[ch] u sbrPitchInBins[ch].

3nauenue "sbrPatchingMode[ch]" ykaspiBaer THn ~TpaHcmo3epa, wHcmoib3yeMblii 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 omricano B pazgene 7.5.3 cranmapra USAC MPEG. 3T1oT ¢iaKKOBEIH MPU3HAK YIIPABISIET pa3MepoOM
JII®, xoTophle UCTIONB3YIOTCS B TpaHCIo3epe: | yKa3pIBaeT aKTHBHPOBAHHYIO aJalTHBHYIO IO OTHOIICHHIO K
CHTHAJIy NepeIUCKPETHU3aIMI0 YaCTOTHOH o0JsiacTy, Kak omnncano B paznene 7.5.3.1 craumapra USAC MPEG; 0
yKa3bIBaeT JICaKTHBUPOBAHHYIO aJalTHBHYIO 110 OTHOIICHHUIO K CHUTHAJY IEePeIUCKPETH3alNI0 YacTOTHOH obac-
TH, Kak onucaHo B pazjene 7.5.3.1 cranpapra USAC MPEG.

3nauenue "sbrPitchInBinsFlag[ch]" ympasnser nnrepnperanueil mapamerpa sbrPitchInBins[ch]: 1 yxa3bI-
BaeT, uro 3HaueHue B sbrPitchInBins[ch] meficTBuTensHo u Goxpre Hyis; 0 ykas3piBaeT, uTo 3HaueHue sbrPitch-
InBins[ch] ycTaHoBI€HO B HOJIB.

3nauenue "sbrPitchInBins[ch]" ynpaBnser no6aBieHHeM YIE€HOB BEKTOPHOTO MPOW3BEIEHUS B TapMOHH-
geckuil TpaHcmnozep SBR. 3nauenme sbrPitchinBins[ch] siBisieTcss memodnciIeHHBIM 3HaUY€HHEM B JHWAIa30HE
[0,127] u mpencTaBisieT cOOOW paccTOSHUE, U3MEPEHHOE B JJIEMEHTaxX pa3pemieHus] 1mo gactore mist 1536-
toueunoe 1D, aeiicTByrolee Ha YaCTOTE JUCKPETU3AIMH OCHOBHOTO KOZEpa.

B cnyuae, ecniu 6utoBsiil motok AAC MPEG-4 yka3wsiBaet mapy kananoB SBR, 4bu kaHabl HE COSAMHEHbI
(BMecTo oguHOYHOTO KaHaya SBR), GUTOBBIH MOTOK SBIISIETCS! YKA3bIBAIOIIMM JIBa HK3EMILISIpa BHIICTIPHBECH-
HOTO CHHTaKcuca (IJIi TapMOHMYECKON WIJIM HETapMOHHMYECKOW TPaHCIIO3HWLMH), OJWH JUIS Ka)KJOro KaHaja
sbr_channel pair element().

I'apmoHnueckas TpaHcno3uus cpeactBa eSBR THIIMYHO yiydInaeT KayecTBO JEKOJMPOBAHHBIX MY3bI-
KaJIBHBIX CHUTHAJIOB C OTHOCHTEIBHO HMU3KMMHM 4YacTOTaMy pasnelieHus. HerapMonndeckas Tpancnosumus (T.e.
yHacJieIoBaHHasl CIIEKTpalibHas BKJEHKA) THUIWYHO yJydllaeT pedeBble cUrHaibl. OTCIOAa, OTIpaBHas TOYKa
NpY TPUHATHH PEIICHWS B OTHOWICHWHM TOTO, KaKOM THN TPAHCIIO3UIIMH MPEAIOYTHUTENICH ISl KOJHUPOBAHHUS
KOHKPETHOTO 3BYKOBOTO KOHTEHTA, COCTOMT B TOM, YTOOBI BBIOMpATh CIIOCOO TPAHCHO3UIIMU B 3aBUCHMOCTH OT
BBISIBIICHHSI PEYN/MY3bIKH, IPUYEM, TAPMOHWYECKAs TPAHCIIO3UIIMS BBIITOJHACTCS HAJl MY3BIKAJFHBIM KOHTCH-
TOM, ¥ CIIEKTpabHas BKJICHKA Ha/J PEUCBHIM KOHTCHTOM.

BeImosHeHve TpeIBapUTENTHFHOTO BEIPABHUBAHKS BO BpeMs 00paboTku eSBR yrpasisieTcs: 3Ha4eHneM 0THOOMTHOTO
napamertpa MeTaiaHHbIX eSBR, m3BecTHOTO Kak "bs sbr preprocessing”, B TOM CMBICIE, UTO NPEABAPUTEIEHOE BHIPABHUBA-
HYE BBINOJHACTCS WM HE BHIIOJIHSAETCS B 3aBHCHMOCTH OT 3HAYEHHs 9TOT0 OJJMHOYHOro 6uta. Korma ucrons3yercs anro-
pur™ BiIeliku ¢ nomouisio K3® SBR, kak ommcannslii B pasaene 4.6.18.6.3 crangapra AAC MPEG-4, stan npeasapu-
TEJILHOTO BBIPABHUBAHMS MOYKET BBITIONHATHCS (KOT/Ia yKasaH rapameTrpoM "bs sbr preprocessing') B MOIBITKE M30€XkKaTh
OTCYTCTBHS HETIPEPBIBHOCTH MPO(IUIS OrHOAIOIIEH CrieKTpa BRICOKOYaCTOTHOIO CUTHANA, TTO/IaBAEMOT0 B TIOCIICTYFOIIMN
KOPPEKTOp orudaroieii (KoppeKTop Orudaromieii urpacT polb eme ofaHou cramuu oOpadotkn eSBR). TIpensapurensHoe
BBIPABHMBAHNE THUITMYHO YITydIIIaeT JEHCTBHE TOCIIEAYIONIEro Kackaia KOPPEKIMY Oruoaromieii, 1aBas B pe3yibTaTe CHr-
HaJI B TIOJIOCE BBICOKHX YacTOT, KOTOPBIH BOCTIPHHUMAETCSI 00JIee yCTONIMBBIM.

Oxupaercs, yTo obIiee TpeOoBaHME K CKOPOCTH Tiepenayn B OUTax Uil BKIIOUSHHUS B MeTajanHble eSBR
ouroBoro noroka AAC MPEG-4, yka3siBaromue yrmoMsHyThIE BhIie cpencTBa eSBR (rapMoHmueckyio TpaHc-
MIO3WIIMIO U TIPeBapUTEIFHOE BEIpaBHIBAaHKE) OyIeT MOPsIIKa HECKOIBKUX COTEH OWT B CEKYHIY, TaK KaK TOJb-
KO OTJIIMIHUTEIBbHBIC YIPABIAIONINE JTaHHBIE, HEOOXOAUMBIC I BBHITIONHEHUs 00paboTku eSBR, mepenatorcs B
COOTBETCTBHH C HEKOTOPHIMH BapHaHTaMH OCYILIECTBIICHHS W300pETEHUs. YHacJeJOBaHHBIC NEKOAEPhI MOTYT
UTHOPHPOBATH 3Ty HH(OPMALIMIO, TAK KAK OHA BKJIIOYEHA 00pPaTHO COBMECTUMBIM 00pa3oM (Kak OyZIeT MOsICHEHO
nozxe). [ToaTomy, marybHoe BIMsSHHE Ha CKOPOCTH Iiepeiaun OUTOB, CBSI3aHHYIO C BKJIIOYEHHEM B COCTAB MeETa-
JnaHHBIX eSBR, HE3HAUUTENBHO 110 Py PUYHH, B TOM YHCJIIE, CICIYIOIINM:

YXyIIICHHE CKOPOCTH Tepeadr OMToB (00yCIIOBICHHOE BKIIIOUCHHEM B cOCTaB MeTalaHHBIX eSBR) siBits-
eTcsl BechbMa HeOOJIbIION Noel MOTHOW CKOPOCTH Iepefayn OUTOB, TaK Kak MepearoTcsl TOJIbKO OTIMYHTEINb-
HBIE YIIPABJIAIOIINE TaHHBIC, HEOOXOMUMBIE 7S BRIOMHEHM 00padoTkn eSBR (a He omHOBpeMeHHas Tepeaada
ynpaBisitomux faHaex SBR); n
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HacTpoiika cBs3aHHOM ¢ SBR ympasisronielt nHpopManny THIIMYHO HE 3aBUCHT OT MOJpoOHOCTEH TpaHc-
TIO3UIIHH.

Takum 06pa3om, BapHaHTHI OCYIIECTBICHUS H300PETEHNUS IIPEAYCMaTPHUBAIOT CPEACTBO IS PAlHOHATBHON
nepeayn yIpaBIAIONNX JaHHBIX YCOBEPIICHCTBOBAHHON peTnIiKanny noioc crekrpa (eSBR) nimm metaganHbIx
oOpaTHO coBMecTUMBIM 00pa3oM. ParmonanpHas mepemada ynpaBisitomuX JaHHBIX eSBR ymensiraer tpeboBa-
HUS K TaMATH B JIEKOJepaxX, KOJMPOBIIUKAX U TEPEKOTUPOBIIUKAX, TPUMEHSIOMINX aCTIEKThl H300PETEHUS, TEM
BpPEMEHEM HE IOJIBEPTrasiCh OIIyTHMOMY HeOIaronpusTHOMY BO3IEHCTBHIO HAa CKOPOCTH Iepenayun outos. bomee
TOTO, CJIIOKHOCTh U TpeboBaHUs K 00paboTke, CBA3aHHbBIE ¢ BBIMTOJHEHHEM eSBR B COOTBETCTBUY ¢ BapuaHTaMH
OCYIIECTBIICHHS] N300PETEHNsI, TAK)KEe YMEHBIIAIOTCS, Tak Kak JaHHble SBR HeoOXoauMo oO6pabaThiBaTh TOJIBKO
OJIVH pa3, U HET OJJHOBPEMEHHOH nepenadu, Kotopas uMena Obl MecTo, eciu 061 eSBR oOpabatsiBaiicst B BUE
MOJIHOCTBIO oTAenbHoro tuna oosekra B AAC MPEG-4 BmecTo BetpanBanus B konek AAC MPEG-4 oGpatHo
COBMECTHUMBIM 00pa3oM.

3areM, co cChUIKOW Ha ¢ur. 7, ommineMm 31eMeHTH Onoka ("raw_data block") ouroBoro moroka AAC
MPEG-4, B koTopoMm MeTaganHble eSBR BKIIIOU€HBI B COCTaB B COOTBETCTBUH C HEKOTOPHIMH BapUaHTAMU OCY-
IIECTBJICHUS Hacrosmero mizooperenus. @ur. 7 - cxema Omoka ("raw_data block") GuroBoro moroxka AAC
MPEG-4, nmoka3bIBaromias HSKOTOPBIE €T0 CETMEHTHI.

Bbiox 6uroBoro nmotoka AAC MPEG-4 MokeT BKItoYaTh B ce0s Mo MeHbIel Mepe onuH "single channel
element()" (HanmpuMmep, dJIEMEHT OJMHOYHOTO KaHaja, MOKa3aHHbIM Ha (ur. 7), W/WIM IO MEHBIIEH Mepe OIuH
"channel pair element()" (oco060 He MOKa3aHHKIN Ha QUT. 7, XOTS OH MOXKET MPUCYTCTBOBATH), B TOM YHCIIE, 3BY-
KOBBIC JaHHBIC JJIS 3BYKOBOM IMporpamMmbl. BIOK Takke MOXET BKIIOYaTh B ce0sl HEKOTOPOE KOJHMYECTBO
"fill_elements" (Hampumep, 31eMeHT 1 3amoJHEHUs W/WIN SJIEMEHT 2 3aloiHeHHs Mo ¢ur. 7), BKIIOYAIOUIUX B
ceOs pmaHHBle (HampUMep, MeETaJaHHbIe), WMEIOIIMEe OTHOIIEeHWe K mporpamme. Kaxnmeiii  "sin-
gle channel element()" BxmouaeT B ce0st naentudukarop (Hanpumep, "ID1" mo ¢wur. 7), ykazpiBaromuii Havano
9JIEMEHTa OJMHOYHOTO KaHaja, ¥ MOXKET BKJIIOYaTh B ceOs 3BYKOBBIE JaHHbBIC, YKA3bIBaIOIIME APYroil KaHai
MHOTOKaHaJIbHOH 3ByKOBOW mporpaMmsbl. Kaxaprid "channel pair element” BkiItowaeT B ce0st MICHTU(PHUKATOD
(He mokazaH Ha ¢ur. 7), yKa3bIBAIOIIWK HAYAI0 JIEMEHTA Mapbl KAaHAJIOB, 1 MOXET BKIIIOYATh B Ce0s 3BYKOBBIE
JAaHHBIC, YKa3bIBAIOIINE IBa KaHAJIA POTPAMMEL.

fill element (B MaTepranax HACTOSIIEH 3asBKU YIIOMHUHACMBIN KaK 3JIEMEHT 3aIOJTHEHHUS ) OUTOBOTO MTOTOKA
AAC MPEG-4 Bkimouaet B ce0s uaentupuxarop ("ID2" no ¢ur. 7), ykazpIBalonyii Hauajao dJeMEeHTa 3aroTHe-
HUS, W JIaHHBIC 3alOJTHeHUs Tocie uaeHTudukatopa. Uneatudukarop D2 MOXKET COCTOSITh U3 TPEXOUTHOTO
0€33HAKOBOTO IEJIOTO YHCIIA, IepeaBaeMoro crapmuM ourom Brepex ("uimsbf"), mmeromero 3nadenue 0x6.
JlaHHBIEC 3aTIOJHEHUSI MOTYT BKJIIOUATh B ceOs 31eMeHT extension payload() (vHOTZIA B MaTepHaiax HACTOAIICH
3asBKH YIIOMHHAEMbIM KaK IMOJIE3HAs Harpy3Ka pacIiIupeHus), 4el CHHTaKCHC ToKa3aH B Tabmn. 4.57 cTanmapta
AAC MPEG-4. Heckonbko THIIOB IMOJIE3HOM Harpy3KH pacUIMpEHUs CYIIECTBYIOT U WAECHTH(OUIMPYIOTCS IO-
CpeACTBOM mapamerpa "extension type", KOTOPBI SIBISIETCSI YETHIPEXOUTHBIM O€33HAKOBBIM LIEJIBIM YHUCIIOM,
nepenaBaeMbIM crapiiuM ouroM Brepen ("uimsbf™).

JlaHHBIE 3amomHEeHus (HarpuMep, UX MoJie3Hasl Harpy3Ka paclIipeHus) MOTYT BKIIFOYaTh B ce0s 3ar0JI0BOK
WM uJIeHTUdUKaTOp (Harpumep, "3aroyioBok 1" mo ¢ur. 7), KOTOPHII yKa3bIBaeT CETMEHT AaHHBIX 3aMOHEHHMS,
KOTOpBIE SBITIOTCS YKa3bIBalOIUMHU 00heKT SBR (T.€. 3aromoBokx nHUIMAIU3UpyeT TN "0o0bekTa SBR", yka3si-
BaeMBIil CchUTKOM Kak sbr extension data() B ctanmapre AAC MPEG-4). Hanpumep, mone3nast Harpyska pac-
mUpeHus perumkanuu monoc crekrpa (SBR) mnentudumupyercs 3nadenvem '1101" wmm '1110', uro kacaercs
moJist extension_type B 3arojoBke, mpudeM, '1101' uneHTHQHUINPYET MONE3HYI0 HATpy3Ky PacIIMpEeHHs C JaH-
HeiME SBR, a '1110' uneHTHOUITUPYET W TTOJIE3HYI0 HATPY3Ky paclIupeHus ¢ JaHHbIMH SBR ¢ muximmdaeckum
n306IToUHBIM K010M (CRC) 11 TpoBepKH MPaBMIILHOCTH JaHHBIX SBR.

Korpma 3aronoBok (Hampumep, mose extension type) MHHIMaIH3UpyeT THI oObekra SBR, MeramanHble
SBR (mHOrma ymoMuHaeMble Kak '"JaHHBIE pEIUIMKAllMM IOJOC CIEKTpa"' U YKa3bIBA€MBIE CCBUIKOM Kak
sbr_data() B cranmapre AAC MPEG-4) crienyror 3a 3arojloBKOM, U 110 MEHBIIECH Mepe OAWH 3JIEMEHT pacIinpe-
HUS PEIUIMKALUY TI0JIOC CHEeKTpa (HampuMmep, "aneMeHT pacmupenus SBR" anementa 1 3anonnenus mo ¢ur. 7)
MOXET cJeI0BaTh 3a MeTajaHHBIMU SBR. Takoil a1eMeHT paciIipeHus peliMKaliy MoJjJoC CHeKTpa (CerMeHT
OMTOBOIO MOTOKA) YKa3bIBACTCS CCBUIKOM Kak KoHTeiHep "sbr extension()" B cranmapre AAC MPEG-4. Dre-
MEHT PACITUPEHUS PETUTUKAIINH TTOJIOC CIIEKTPA TI0 BEIOOPY BKIIIOUAET B ce0s 3ar0JI0BOK (HAIIPUMeEp, "3aroJI0BOK
pactmpenus SBR" anemenTa 1 3amonaenus no ¢ur. 7).

Craagapt AAC MPEG-4 npennonaraer, 94To 3J€MEHT PACIIUPEHHS PEIUTUKAIIUU TOJIOC CIEKTPa MOXKET
BKIIIOUaTh B ce0s maHHBIe PS (mapamerpudeckoi ctepeodoHNN) sl 3BYKOBBIX JaHHBIX MporpaMMbl. CTaHIapT
AAC MPEG-4 nipeanonaraer, 4To, KOTa 3aroJIOBOK JIEMEHTa 3all0JIHeHHUs (HampruMep, ero MoJIe3HON Harpy3Ku
pacimpeHus) HHANuanu3upyeT Tiin oobekra SBR (kak 3to gemaer "headerl" mo dwur. 7), u 3MeMeHT paciupe-
HUS PEIUTMKAalMH MOJIOC CIIEKTpa dJIEMEHTa 3all0JIHeHUs BKIIIOYAeT B cels naHHbIe PS, anemeHT 3amoiHeHUs
(HanpuMep, ero mosie3Has Harpy3ka paclInpeHHs) BKIIoYaeT B ceOsl JaHHbBIC PEIUIMKALUH TTOJIOC CIIEKTpa, | Ia-
pametp "bs extension id", ube 3HaueHue (T.e. bs_extension id=2) ykaspiBaeT, uTo AaHHbIe PS BKIIOYEHBI B
9JIEMEHT PaCHINPEHHs PEIUTUKALNH MOJI0C CHEKTPa 3JIEMEHTa 3aIl0THEHUSL.

B cooTBeTCTBHM € HEKOTOPHIMH BapHaHTAMH OCYIIECTBIICHHUS HACTOSIIEr0 M300pETEeHHs, METaJIaHHbIE
eSBR (manpumep, ¢raKKoBbIi MPU3HAK, YKA3BIBAIOIIWH, TOJDKHA JTH 00paboTKa yCOBEPIICHCTBOBAHHON PETUIH-
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Kaluy 1ojioc crekrpa (eSBR) BRIMONHATHCS Ha/ 3BYKOBBIM KOHTEHTOM OJioka). Hampumep, Takoi ¢uiaskkoBbIH
NPU3HAK YKa3bIBAaeTCs B dJIeMeHTe | 3amosiHeHus 1o ¢ur. 7, rae (GaakKoBeI MPU3HAK BCTpeYaeTcs Mocie 3aro-
noBka ("3aronoBka pacmmpenust SBR" anemenra 1 3anomaenus) "snementa pacmmpenus SBR" anemenTa 1 3a-
nosHeHus. [1o BBIOOpPY, Tako# (IaKKOBBIM MPU3HAK M JOTIOJHUTENbHBIC NaHHbie eSBR BKIIIOUYEHBI B dJIEMEHT
pacIImpeHust PeIUINKAIUY TOJIO0C CTIEKTPa MOCIE 3ar0JI0BKa 3JIEMEHTAa PACIIUPEHUS PETUTUKAIIIH MTOJIOC CTIEKTPa

(mampumep, B dnemeHT pacmupennss SBR anemenTta 1 3anmonHeHus Ha Gur. 7, mocie 3arojioBKa paciimpe-
Hust SBR). B cooTBeTcTBHM ¢ HEKOTOPHIMH BapHaHTAM{ OCYIIECTBICHUS HACTOSIIET0 W300pPETEHUs, SJIEMEHT
3aT0JHEHMSI, KOTOPBIM BKIIOYaeT B ceOs MeramanHsle eSBR, Takke BrimodaeTr B cebs  mapameTp
"bs_extension id", ube 3HaueHue (HampuMep, bs extension id=3) ykasbiBaeT, uro MeTanaHHble eSBR Bkiroue-
HBI B 3JIEMEHT 3arlojHeHUs, 1 4To 00paboTka eSBR nomkHa OBITH BEINOJIHEHA HaJl 3BYKOBBIM KOHTEHTOM yMe-
CTHOTO OJI0Ka.

B cooTBeTcTBHM ¢ HEKOTOPBHIMH BapHaHTaMH OCYLIECTBIICHHSI H300peTeHus], MeTafannsle, eSBR Brimoue-
HBI B DJIEMEHT 3allOJHEHUs! (HarmpuMmep, 3JeMeHT 2 3aroyiHeHus no ¢wur. 7) outoBoro notoka AAC MPEG-4,
WHBIE YeM B JJIEMEHTE PacUIMPEHUS PEIUIMKALMK I0JIoC CreKTpa (3neMenTte pacmupenns SBR) anemenra 3a-
nonHeHus. [IpuanHa B TOM, 9TO JIEMEHTHI 3allOJHEHHUs, cofepkamme B cebe extension payload() ¢ maHHBIMH
SBR wnmm nannasie SBR ¢ CRC, He comepxar B cebe HUKAaKOW Ipyroi MOJIe3HON HArpy3KH paclIupeHus JF000ro
JIpyroro THma pacmmpeHus. [1oaTomMy, B BapuaHTax OCYIIECTBICHUS, TIe MeTagaHHbple eSBR xpaHsarcs cBoei
COOCTBEHHOW TOJIE3HOW HATPY3KOM paCIIMPEHUs, OTACIBbHBIN DJIEMEHT 3aIlOJIHCHUS, UCTIONB3YETCS AJIT XpaHe-
Husl MeTanaHHeiXx eSBR. Takoif aeMeHT 3armoiHeHnsT BKIIIoYaeT B cebst mueHTudukarop (Hanpumep, "ID2" no
¢ur. 7), yka3pIBaIOMKN HadaIo >JIEMEeHTA 3aIl0THEHNS, U JaHHBIC 3aMIOTHEHHS Mocie HaeHTuuKaTopa. JlanHbe
3aIl0JHEHHs MOTYT BKIIIOYaTh B cebs anmeMeHT extension payload() (MHOrza B Marepuanax HACTOSIIECH 3asSBKU
YIIOMHUHAEMBIH Kak I0JIe3Hasl Harpy3ka paclIMpeHHs), Yeil CMHTaKcuC mokasaH B Tabu. 4.57 cranmapra AAC
MPEG-4. [lannble 3anoiHeHus (HaIpuUMep, UX ToJie3Has Harpy3ka paclIMpeHUs) BKIIOYAaeT B ceOsl 3aroJIOBOK
(manpumep, "header2" snemenrta 2 3amosiHeHust mo ¢ur. 7), KOTOPBIN SABISETCS yKa3bIBAOIMM 00BbeKT eSBR
(T.e. 3aroJIOBOK MHHUIMAIN3UPYET TUI 00BEKTa YCOBEPIICHCTBOBAHHOM perutikanuy nonoc crexrpa (eSBR)), u
JTAaHHBIC 3aTOJHEHMs (HampuMep, ero ToJe3Has Harpy3ka pacluIMpeHHs) BKIIIOUYaloT B ceds MertamanHble eSBR
rmocJie 3aroyioBka. Hampumep, anemenT 2 3anongHeHUs 1Mo (uUT. 7 BKITIOYaeT B ce0s Takoi 3aroyoBok ("header2")
Y TaKkKe BKJIIOYAeT B ceds, Mmociie 3aroyioBka, Meraganisie eSBR (T.e. "¢daaxxkoBbIil mpu3Hak" B ayeMeHTe 2 3a-
TIOJTHEHHUS, KOTOPBIA yKa3bIBaeT, JOJDKHA JIM 00pabOoTKa yCOBEPIICHCTBOBAHHON PEIUIMKAIIMH IIOJIOC CIIEKTpa
(eSBR) BBITIONHATBCS HAJ 3BYKOBBIM KOHTEHTOM OJyioka). ITo BBIOOpY, MOTOTHHUTENbHBIE MeTamaHHble eSBR
TaKKe BKIIOYCHBI B JaHHBIC 3aIIOJHEHHUS dJIEMEHTa 2 3amoyiHeHus o ¢ur. 7 mocnie 3aronoBka 2. B BapmanTax
OCYIIECTBIICHHUS, OTIMCHIBACMBIM B HAaCTOSIIEM Iaparpade, 3arojJoBoK (HapuMep, 3arojIoBoK 2 nmo ¢ur. 7) uMeer
UeHTU(HUKAMOHHOE 3HAaUYeHHE, KOTOPOE HE SIBISETCS OJHUM M3 TPAJAWIMOHHBIX 3HAUCHHH, 3aJJaHHBIX B TaOJI.
4.57 cranpapra AAC MPEG-4, 1, B3aMeH, ABIseTCd yKa3bIBalOIUM IOJE3HYI0 Harpy3ky pacmupeHus eSBR
(Tak 4TO MoOJIE extension_type yKa3bIBacT, YTO JAHHBIC 3aIIOJHEHUs BKIIOYAIOT B ceOs MeTanaHHble eSBR).

B nepBoii rpyrmne BapuaHTOB OCYIIECTBIICHUS, H300pETEHNE SABISICTCS OJIOKOM 00pabOTKH 3BYKOBOT'O CHT-
HaJla (Hanmpumep, AeKOJIEpOM), COIEpIKaIIiM

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

nedopmarep IMoJIe3HON Harpy3Ku OMTOBOTO MOTOKA (HampuMmep, aneMeHT 205 mo ¢ur. 3 nau smemeHt 215
mo ¢wur. 4), IPHUCOETUHEHHBIH K MAaMITH U BBITIOJHEHHBIA C BO3MOXKHOCTBIO JIEMYJIBTHIDICKCHPOBATH 0 MEHB-
1Ieif Mepe OIHy JacTh YHOMSHYTOTo 0J1I0Ka OUTOBOTO ITOTOKA; 1

MOJICKCTEMY JIEKOMUpOoBaHus (Hampumep, snemeHTsl 202 u 203 mo ¢wur. 3 win 3nements 202 u 213 mo
¢wur. 4), IPUCOCTMHEHHYIO M BBIIOJIHEHHYIO C BO3MOXXHOCTBIO JICKOJMPOBATH 1O MEHbIIEH Mepe OIHY 4acTb
3BYKOBOT'O KOHTEHTa YIMOMSHYTOTO 0JI0OKa OMTOBOTO MOTOKA, IPU 3TOM OJIOK BKJIIOYAET B Ce0s DJIEMEHT 3aIoll-
HEHUS, BKIIIOYAIOMINI B ce0s1 MICHTU(HUKATOD, YKa3bIBAIOIINHA HAYaI0 3JIEMEHTa 3alloJIHeHMs (HanpuMep, HieH-
tudukatop "id_syn_ele", umerormmii 3Hauenne 0x6, mo tabdin. 4.85 crangapra AAC MPEG-4), u nanHbIe 3amoi-
HEHUs T0cie WACHTH(HUKATOpa, NPU STOM JAHHBIE 3allOJIHEHMs BKJIIOYAIOT B ce0sl M0 MEHbLIEH Mepe OIUH
(hmaXXKOBBII NPHU3HAK, HACHTHOUIMPYIOIIHUHA, J0OJDKHA JT 00pabOoTKa yCOBEPIICHCTBOBAHHON PEIUIMKAIIUH MOJIOC
criektpa (eSBR) BRIMOTHITHCS HAl 3BYyKOBBIM KOHTEHTOM OJIOKa (HampuMep, ¢ UCTIOJL30BaHNEM JaHHBIX PETUIH-
KaIlM{ TI0JIOC CIIeKTpa 1 MeTagaHHbIX eSBR, BKIIIOUeHHBIX B OJI0K).

@®naXKOBBIM TIPU3HAKOM SIBIISIIOTCA MeTanaHHble eSBR, u mpumepoM (ia’kkoBOro mpu3HaKa SBISCTCA
(dnaxkoBeiit ipu3Hak sbrPatchingMode. Eme ogamm nmpumepoM (iakkoBOTO NMpHU3HAKA SBISETCS (HIKKOBBIN
npu3Hak rapmormdeckoii SBR. O6a 3tux (pirakkoBBIX TIPHU3HAKA YKa3bIBAIOT, 0a30Bas (opMa peruTuKaIdy 1o-
JIOC CIIEKTpa WJIM YCOBEpIICHCTBOBaHHAs (hOpMa PEIUIMKAIMU CIIEKTPa JOJDKHA BBITIONHATHCS HaJl 3BYKOBBIMHU
JaHHBIME OJyoka. bazoBoil opMoli perMKanyy CreKTpa SIBISETCS CIIeKTpaibHas BKIIEHKa, a yCOBEPILECHCTBO-
BaHHOW ()OPMOH PEIUTHKALIMH MOJIOC CIEKTPa SBJISIETCSI TapMOHMYECKask TPAHCTIO3ULINS.

B HekoTOpBIX BapnaHTaX OCYIIECTBIICHUS, JaHHbIEC 3aII0THEHNS TAK)Ke BKIIIOYAIOT B Ce0s OTIOTHUTENBHEIC
MeTanannabie eSBR (T.e. Metaganubie eSBR, wHBIC YeM (1a)XKKOBEIH MIPU3HAK).

[MamsTs MoxxeT ObITE OydepHOI TamsAThIO (HanpuMep, peanmsanueii Oydepa 201 no ¢ur. 4), kotopast XpaHur (Ha-
TpuMep, HedpeMepHbIM 00pa3oM) TI0 MEHBIIIEH Mepe OJIiH OJIOK KOJAMPOBAHHOTO 3ByKOBOTO OMTOBOTO MOTOKA.
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OreHUBaETCs, YTO CIO0KHOCTD BBITIOTHEHUS 00paboTku eSBR (¢ Mcnonp30BaHHEM rapMOHHYECKON TPaHC-
MO3WIIMU | TIPEABAPUTEIBHOTO BhIpaBHUBaHHS ¢SBR) mocpenctBom aekonepa eSBR Bo Bpems gekoaupoBaHus
ouroBoro motoka AAC MPEG-4, xoTopsiii BKITtodaeT B ceds Metamganable eSBR (yka3pIBaromuye 3TH CpecTBa
eSBR), Ob1a ObI crieayromei (sl THTHIHOTO JEKOAUPOBAHMS ¢ YKA3aHHBIMH ITapaMeTpaMu):

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

Ha ocHoBaHuU J[I1D: 3,68 WMOPS (B3BenmeHHBIX MHJUTHOHOB OTeparuii B 1 ¢);

Ha ocHoBanuu K3®d: 0,98 WMOPS;

TpeBapuTeNIbHas 00paboTka BiiIeHkH ¢ momompbio K3® (mpensapurenpHoe BhIpaBHUBaHue): 0,1
WMOPS. U3BectHO, uTo ocHOBaHHas Ha JII1dD Tpancnosuims THOMYHO paboTaer Jrydile, YeM OCHOBaHHas Ha
K3® tpaHcno3unus, MpUMEHUTEIHHO K IIEPEXOTHBIM IIPOLIECCaM.

B cooTBeTCTBHY ¢ HEKOTOPBHIMHU BapHaHTaAMH OCYIIECTBICHHS HACTOSIIETO M300PETCHUS, FIEMEHT 3amod-
HeHHs (KOJAMPOBAaHHOTO 3BYKOBOTO OMTOBOTO MOTOKA), KOTOPEIA BKJIIOUACT B ceOs meramanHsie eSBR, Takke
BKJIIOYaeT B ce0s mapamerp (Hanpumep, mapamerp "bs extension id"), ube 3HadeHue (Hampumep,
bs_extension id=3) curHanu3mpyeT, 4TO MeTagaHHbIle eSBR BKIIFOUEHBI B 27IEMEHT 3alOJIHCHUS, U YTO 00padoT-
ka eSBR moimkHa OBITH BBITIOJNHEHA HAJl 3BYKOBBIM KOHTEHTOM YMECTHOTO OJIOKa, W/WiIH mapamerp (Harmpumep,
TOT XK€ caMblif mapametp "bs_extension id", upe 3HaueHne (HampuMmep, bs_extension id=2) curHaIM3UpyeT, 4TO
KOoHTelHep sbr extension() 3JeMeHTa 3amoHEHHs BKIOYaeT B ceOs manusle PS. Hampumep, kak ykazaHo B
Tabn. 1, mpuBeneHHON HIDKE, TaKOi mapaMmeTp, MMEIOIni 3HaueHue bs extension id=2, MOXXeT CHTHAJIU3UPO-
BaTh, YTO KOHTeHHep sbr extension() smeMeHTa 3amoHEHHs BKITIOYaeT B ce0s maHHble PS, m Takoil mapamertp,
uMeromuii 3HadeHue bs_extension id=3, MOXeT cHTHAJIM3MPOBATh, YTO KOHTEHHEp sbr extension () siemMeHTa
3aIoJIHCHHS BKITFOYAeT B ce0st MeTananHbie eSBR.

Tabnumna 1
bs_extension_id BHaueHne
0 Bapes3epBUPOBAHO
1 Bapes3epBUPOBAHO
2 EXTENSION ID PS
3 EXTENSION ID ESBR

B coOoTBETCTBUY ¢ HEKOTOPHIMH BapHAHTAMHU OCYIIECCTBICHHS H300PETEHUS, CHHTAKCHC Ka)XIOTO JIEMEHTA
pACIIUPEHUS PEIUTHKALIMHU TOJIOC CIEKTPa, KOTOPHINA BKIIFOYAaeT B ce0s MeTagannbie eSBR w/unu nanneie PS sB-
JSIETCSl TAKMM, KaK yKa3aHo B TaOJl. 2, MpUBEICHHON BbIIe (B KOTOpOi "sbr extension()" o0o3HauaeT KOHTEH-
Hep, KOTOPBIN SIBIISICTCS AIIEMEHTOM PACIIMPEHHS PEIUTMKALMH IMOJIoC CTeKTpa, "bs extension id" sBnsercs ta-
KHM, Kak onmcaHo B Tabi. 1, mpuBeneHHo# BeIme, "ps_data" ob6o3nauaet manaeie PS, a "esbr data" obo3nauaer
MeTtananabie eSBR).

Tab6muma 2
sbr extension (bs extension id, num bits left)
{
switch (bs_extension id) {
case EXTENSION ID PS:
num bits left -= ps dataf(); IpuMmeuaHue 1
break;
case EXTENSION ID ESBR:
num bits left -= esbr data(); [lpuMeyaHKe 2
break;
default:

bs_fill bits;

num bits left=0;

break;
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}
}

lIpumeuanne 1: ps data() BosBpamaeT KOJMUICCTBO

CUMTaHHEX OUT.

Mpumeuanre 2: esbr data() Bo3BpamaeT KOJMUSCTBO

CUMTaHHHEX OUT.

B nmpumepHOM BapmanTe ocymecTBieHus, esbr data(), ymoMsaHyTHIi B TabJ. 2, MPUBEICHHON BHIIIE, SBIIS-
€TCsI YKa3bIBAIOINM 3HAUCHHUS CIICAYIOMNX TapaMeTPOB METalaHHbBIX:

1. omHOOHUTHBIN apaMeTp MeTalaHHBIX, "bs sbr preprocessing”;

2. s kaxaoro kaHana ("ch") 3BykoBOro KOHTEHTa KOJUPOBAHHOTO OUTOBOTO TIOTOKA, ITOJICKAIIETO JIe-
KOJMPOBAHMUIO, KaxIbli u3 OMHCaHHBIX BBIIIE apaMeTpoB: "sbrPatchingMode[ch]";
"sbrOversamplingFlag[ch]"; "sbrPitchInBinsFlag[ch]"; u "sbrPitchInBins[ch]".

Hanpumep, B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHU, esbr_data() MOXXeT UMETh CHHTAKCHC, YKa3aHHBIN B
Tabm. 3, VI yKa3aHUS 3TUX MMApPaMETPOB METaIaHHBIX.

Tabnwuna 3
CuHTakcuc KommmuecTBO OMTOB

esbr data(id aac, bs coupling)
{

bs sbr preprocessing; 1

if (id _aac == ID SCE) {

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag([0] ;

if (sbrPitchInBinsFlag[O])

ST Y

sbrPitchInBins[0];

else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

sbrPitchInBins[0]=0;
}
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} else if (id_aac == ID CPE) {

If (bs _coupling) {

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

sbrOversamplingFlag[0,1];

if (sbrPitchInBinsFlag[O0,1])

PG Y (Y

sbrPitchInBins[0,1];

else

sbrPitchInBins[0,1]1=0;

} else {

sbrOversamplingFlag[0,1]1=0;

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

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag[0] ;

if (sbrPitchInBinsFlag[O0])

RG] Y Y Y

sbrPitchInBins[0];

else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

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

sbrOversamplingFlag([1l];

if (sbrPitchInBinsFlag[l])

B Y Y

sbrPitchInBins[1l];

else

sbrPitchInBins[1]=0;

} else {

sbrOversamplingFlag[1]1=0;

sbrPitchInBins[1]=0;
}
}
}
}

[lpuMeuaHue: Dbs sbr preprocessing omnpepmesieH, KakK ONMCaHO B

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

sbrOversamplingFlag[chl], sbrPitchInBinsFlagl[ch] n
sbrPitchInBins[ch] oIpeneJieHsl, Kak OIMCcaHO B pasgeye 7.5

ISO/IEC 23003-3:2012.

[IpuBeeHHBIN BbIllIE CUHTAKCUC AA€T BO3MOXKHOCTH PallMOHAIBHON pealn3alliid YCOBEPIIEHCTBOBAHHOMN
(hOpMBI peIUTMKAITNH TOJIOC CIIEKTPa, TAKOW KaKk TrapMOHHWYECKasi TPAHCIIO3UINS, B KaUeCTBE PaCIIMPEHUs yHac-
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JeJOBaHHOTO Aekonepa. bomee TouHo, nannsie eSBR u3 Tadun. 3 BkiIroyarot B ce0st TOJIBKO T€ MapaMeTphl, HE00-
XOAUMBIE JUTSI BHIIIOJIHEHUST YCOBEPIICHCTBOBAHHON (DOPMBI PEIUTHKALIMH IT0JIOC CHEKTPa, KOTOPHIE ellle He Mo
JIEPKUBAIOTCSA B OMTOBOM MOTOKE M HE SIBISIIOTCS BBIBOJMMBIMH HETIOCPEICTBEHHO M3 MAapaMeTpOB, yXKe TOA-
JIep’)KMBaeMbIX B OMTOBOM IMOTOKe. Bee npyrue mapamerpsl U JaHHBIE 00paOOTKH, HEOOXOAMMBIE ISl BBITIOTHE-
HUS YCOBEPIIIEHCTBOBAHHON (POPMBI PEIUIMKAIINH MOJIOC CIIEKTPa M3BJICKAIOTCS W3 CYIIECTBYIOIINX paHee mapa-
METPOB B YK€ ONPEICICHHBIX PACIOI0KEHUAX B ONTOBOM ITIOTOKE.

Hampumep, coBmectumbliii ¢ HE-AAC MPEG-4 wim ¢ HE-AAC v2 nexopep MOKeT ObITh pacuIupeH, 9To-
OBl BKJTIOUATh B ce€0sl yCOBEPIIEHCTBOBAHHYIO (OPMY PEIUIMKALINH TIOJIOC CIEKTPa, TaKyl0 KaK FapMOHHYECKas
TPaHCIIO3HUIUSL. JTa YCOBEPIICHCTBOBAaHHAs (hOpMa PEILTUKALINH IT0JIOC CIIEKTpa SBIISIETCS JOTIOJIHEHHEM K 6a30-
BOM (hopMe peIuIMKaIMKU HOJIOC CIIEKTPa, yKe IOIepKIBaeMoi ekoepoM. B koHTekere coBmecTnmoro ¢ HE-
AAC nmn HE-AAC v2 MPEG-4 nexozepa, 3Ta 06a30Bast popMa peruimKayu Mojloc CHEeKTpa SBISETCS] CPecT-
BoM SBR cnexTpansHo# Bkieiiku ¢ momomisio K3®, xak onpeneneHo B paszaene 4.6.18 crannapra AAC MPEG-
4.

[Tpn BBIMONHEHWN YCOBEPUIEHCTBOBAHHON ()OPMBI PEILIMKAIMK MOJIOC CHEKTPa, JEKOAEP PacIIMpPEeHHOTO
HE-AAC M0eT MOBTOPHO HMCIIOJIE30BaTh MHOTHE MapaMeTphl OUTOBOTO IMOTOKA, YKe BKIIOUCHHBIE B MOJIE3HYIO
Harpy3ky pacmupenus SBR 6uroBoro notoka. KoHkpeTHbIe TapaMeTpsl, KOTOPBIE MOTYT IIOBTOPHO HCIOJIB30-
BaThCS, HAPHMEP, BKIIOYAIOT B CE0S pa3iIMYHBIC MapaMeTphl, KOTOPhIC ONPENEeNAIOT CBOJHYIO TaOIHIy MOJIOC
4acTOT. DTH MapaMeTphl BKIIOYAIOT B ceOs bs_start freq (mapamerp, KOTOPBIA ompenessieT Hadaio Imapamerpa
CBOJTHOHN TaONHUIIBI 9acToT), bs_stop freq (mapamerp, KOTOpEIA ompenenseT OKOHUYAaHHE CBOJHOW TaOIHIBI Yac-
TOT), bs_freq scale (mapameTp, KOTOPBI ompenenseT KOJIMYECTBO ITOJIOC YacTOT HA OKTaBy) m bs_alter scale
(mapameTp, KOTOpBIH U3MEHSET HIKaJly Mojoc yactot). [lapamMeTpbl, KOTOpbIe MOTYT TOBTOPHO HCIIOJIB30BAThHCS,
TaKKe BKIIIOYAIOT B ceOs mapaMeTphl, KOTOPHIE ONMPEACISIOT TabiuIy IyMoBBIX Tostoc (bs noise bands) u ma-
pameTpsl TabnuIpl orpaHMYMTENbHBIX nosoc (bs limiter bands). CooTBEeTCTBEHHO, B pa3MYHBIX BapHaHTaX
OCYIIECTBIICHHUS, TT10 MEHBIIIEH Mepe HEKOTOPBIC M3 SKBUBAJICHTHBIX MTApaMeTpOB, 3a1aHHbIX B crannapte USAC,
He BKJIIOUCHBI B ONTOBBIN MIOTOK, TEM CaMbIM, COKpAIlasi CIIy>KeOHbIE CUTHAIIBI M JAaHHBIE YIIPABICHUS B OMTOBOM
moTtoke. THITMYIHO, B TEX CIydasx, KOraa mapamerp, 3afaHHblii B ctannapre AAC, uMeeT SKBUBAJICHTHBIA Tapa-
MeTp, 3agannbiii B USAC, skBUBaJICHTHBINH mapameTp, 3aaannbiii B USAC, nMeeT Takoe e HauMeHOBaHHE, KaK
napameTp, 3afaHHblid B cranaapTe AAC, HanpuMep, MacITaOHbIH K03 duuuenT orndaromei, Eorigvapped. ONHA-
KO, DKBUBAJICHTHBIM TapaMmeTp, 3agaHHbd B cTaHmapTe USAC, TUIMYHO MMEET Npyroe 3HA4YeHHE, KOTOpOe
"mpucnocobneHo" ckopee mius oOpaboTku ycoBepuieHcTBoBaHHOW SBR, ompenenennoit B cranmapre USAC,
Hesxenu st o0paboTkn SBR, onpenenennoit B cranmapre AAC.

B nomosHeHMe K MHOTOYHCIICHHBIM NTapaMeTpaMm, APYTUe 3JIEMEHTHI JaHHBIX TakKe MOTYT ITOBTOPHO HC-
MOJIB30BaThCs JiekoaepoM pacimrpenHoro HE-AAC npu BBIOIHEHHN YCOBEPLIIEHCTBOBAHHON ()OPMBI pETUIHKA-
IIMH TI0JIOC CTIEKTPa B COOTBETCTBHHM C BapHaHTaMM OCYyIIeCTBIEHHs n3odperenus. Hanpumep, nanueie ornbato-
IIei ¥ JaHHbIE YPOBHSI COOCTBEHHBIX IIYMOB TAaK)KE MOTYT M3BJIEKAaThCS M3 JAAaHHBIX bs data env (MacmTaOHBIX
k03¢ ¢unnenTos ornbdatomeii) u bs noise env (MacmTaOHBIX KOI(GPHUIUCHTOB YPOBHSI COOCTBEHHBIX IIYMOB) H
HCIIOJIb30BAThCSl BO BPEMsI yCOBEPIICHCTBOBAHHON (POPMBI PEITMKALIMH TIOJIOC CIIEKTPA.

ITo cyTn, 3T BapHaHTBHI OCYIIECTBIICHHUS HCIOJIB3YIOT KOH(PHUTYpallMOHHBIE MapaMeTphl M JaHHBIC OTH-
Oaromieid, yxe moanepkuBaeMbie yHaciaenoBanHbiM aekonepoM HE-AAC wim HE-AAC v2 B mosie3HON Harpys-
ke pacmupenust SBR, 94To0bI cienaTts BO3MOXKHON YCOBEPIICHCTBOBAHHYIO (OPMY PEIUIMKAINHU ITOJIOC CIIEKTPA,
TpeOys KaK MOXKHO MEHBIIIET0 KOJINIECTBA JOTIOTHATENBHBIX IIepelaBaeMbIX JaHHBIX. MeTalaHHbIe H3HAYAIBHO
ObLTH IpucTIOCcOOIeHBI T 6a3oBoit popmer HFR (manpumep, criekrpanpHoii Bkieliku SBR), HO, B cooTBeTCT-
BUM C BapHaHTaMH OCYLIECTBJICHHS, HCIOJIb3YyeTCs sl ycoBepiueHcTBoBaHHOH (opmbl HFR (mampumep, rap-
MoHmn4eckoi Tpancnosuimu eSBR). Kak o0cyxneHno panee, MeTajlaHHbIE KaK IPaBHJIO IMPEICTABISIOT COOOM
paboune mapamerpbl (HanmpuMmep MaciuTaOHble KO3(GHUIMEHTH ormoaroieif, MacmTaOHbIe KOA(QHUIUCHTH
YPOBHSI COOCTBEHHBIX LIYMOB, MapaMeTPbl BPEMs/4aCTOTHOW CETKH, MHYOPMALIMIO O CHHYCOUAAIBHOM JOIIOJI-
HEHUH, IIEPEMEHHYIO YacTOTY/TIOJIOCY pa3fielieHHs, peKUM o0paTHON (uibTpanyu, pa3pemieHue orudaromen,
PESXUM CIIIaKUBAHUS, PEKUM YacTOTHOM MHTEPIIOIISILMN). IPUCIIOCOOICHHBIE U MpeJHa3HAUYCHHBIE ISl UCTIONb-
3oBanus ¢ 6azoBoi ¢popmoit HFR (Hampumep, muHEHHBIM TipeoOpazoBanueM). OqHaKo, STH MeTaJaHHbIE, KOM-
OMHUpPOBaHHBIC C JIOTIOJHUTEIHHBIMH ITapaMeTpaMU METaJaHHBIX, CICHU(PHIHBIMU YCOBEPIICHCTBOBAHHON
dbopme HFR (HampumMep, TapMOHHYECKOH TPAHCIIO3UIINH), MOTYT HCIIOJIB30BATHCS IS PAllMOHATIBLHONW U 3P dek-
THBHOM 00pabOTKH 3BYKOBBIX JIAHHBIX C HCIIOJI30BAaHUEM YCOBepIIeHCTBOBaHHOH Gopmbr HFR.

CoOTBETCTBEHHO, pacIIUpEHHBIE JIEKOIEPhI, KOTOPHIE TIOAIEPKIUBAIOT YCOBEPIICHCTBOBAHHYIO (GOPMY pe-
TUTHKAITIH TI0JIOC CTIEKTPa, MOTYT OBITh CO3J]aHbl OYeHb 3P (GEKTUBHBIM 00pa3oM, ToJIarasch Ha yXKe OmpeesieH-
HBIE 3JIEMEHTHI OUTOBOTO MOTOKA (HampHMep, TAaKOBBIE B IOJIE3HOI Harpyske pacmmpeHus SBR) n noGasisis
TOJIBKO T€ IapaMeTphl, KOTOPblE HEOOXOIMMBI ISl TOAICPKKH YCOBEPIIEHCTBOBAHHON (OPMBI pEIUIMKANU
TIOJIOC CHEKTpa (B MOJIE3HON HAarpy3Ke pacIIMpeHHs 3JIEMEHTA 3aIl0JHEeHHUs ). DTOT IPU3HAK COKPAILICHUS JaHHBIX
B KOMOMHAIMK C pa3MEIIeHHEM BHOBb JOOABICHHBIX NapaMETPOB B 3ape3epBUPOBAHHBIX MOJIAX JAAHHBIX, TAKUX
KaK KOHTECWHep pacUIMpeHUs, CYIIECTBEHHO YMEHbIIAeT O0apbephbl K CO3JaHUI0 JEKOAEpa, KOTOPbIH MOAIEepIKHU-
BaeT YCOBEPIICHCTBOBAHHYIO PEIUIMKAIMIO TIOJIOC CIIEKTPa, TapaHTUPYsl, YTO OUTOBBIM MOTOK 0OpaTHO COBMEC-
THM C yHACJIeIOBAaHHBIM JEKOACPOM, HE MOANCPKUBAIONTIM YCOBEPIICHCTBOBAHHYIO ()OPMY PEIUIUKAIMH MTOJIOC
CIIEKTpa.
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B Tabn. 3, HoMep B mpaBoM CTOJIOLE YKa3bIBaET KOJIMYECTBO OMTOB COOTBETCTBYIOIIETO ITapaMeTpa B Jie-
BOM CTOJIOIIE.

B HEKkoTOpHIX BapuaHTax ocymiecTBieHus, TUI o0bekTa SBR, onpenenennsiii B AAC MPEG-4, oGHOBIIEH,
9TOOBI coZiepkaTh B cebe cpeactBo SBR wim acriektsl cpenctBa ycoepmeHcTBoBanHoi SBR (eSBR), 4to cur-
Hanmsupyertcs B anemente pacmupenus SBR (bs_extension id== EXTENSION ID ESBR).

B HexoTOphIX BapuaHTax OCYIIECTBICHUS, H300pETEHUE SBIIETCS CIIOCOOOM, BKITIOYAIONINM B Ce0s ATl
KOJMPOBAHMS 3BYKOBBIX JAHHBIX U (POPMHUPOBAHMS KOAWPOBAHHOTO OMTOBOTO MOTOKA (HampuMmep, OMTOBOTO
notoka AAC MPEG-4), B ToM 4ucie, TOCpeICTBOM BKJIIOUCHHS MeTaJaHHbIX eSBR B 1o MeHbIeH Mepe onuH
CETrMEHT I10 MEHBIIIEH Mepe OJHOro OJ0Ka KOAWPOBAHHOTO OMTOBOTO NMOTOKA M 3BYKOBBIX JIAaHHBIX B MO MEHbB-
el Mepe OJMH APYroil cerMeHT OJoka. B THNMYHBIX BapHaHTax OCYIIECTBIICHHUS, CIOcO0 BKIIOYAET B ceOds
9TaIl MYJIbTUIICKCHPOBAHUS 3BYKOBBIX JIaHHBIX C MeTalaHHBIMU eSBR B kaxoM Oj10Ke KOAMPOBaHHOTO OHUTO-
BOro nortoka. [Ipyn THITMYHOM AEKOIMPOBAaHMM KOAMPOBAHHOTO OMTOBOTO MOTOKA B jekonepe eSBR, nexonep
u3BIekaeT MetaganHele eSBR n3 OuToBOro moroxa (B TOM YHCIE, TOCPEICTBOM CHHTAKCHYECKOTO pa3dopa H
JeMyJIbTUIUICKCUPOBaHMs MeTalaHHBIX eSBR 1 3BYKOBBIX JaHHBIX) U HCIOJIB3YyeT MeTananuble eSBR miist oOpa-
OOTKM 3BYKOBBIX TaHHBIX, YTOOBI (HOPMHUPOBATH OTOK JEKOTUPOBAHHBIX 3BYKOBBIX JTaHHBIX.

Eme omaum acriektroM m300peTeHus sABiseTcs Ackonep eSBR, BBIMOMHEHHBIH ¢ BO3MOKHOCTHIO BBITIOJ-
HATH 00paboTky eSBR (Hampumep, ¢ HCIONB30BaHUEM TI0 MEHBIIEH Mepe OaHOTO U3 cpeacTB eSBR, m3BecTHBIX
KaK TapMOHMYECKas TPAHCIO3WIIUS IUTH IPEABAPUTEIFHOE BHIPABHUBAHIE) BO BPeMsl IEKOAWPOBAHUS KOIMPO-
BaHHOTO 3BYKOBOTO IMOTOKa (Hampumep, outooro motoka AAC MPEG-4), koTopblii He BKIIIOYaeT B ceOs MeTa-
nauabie eSBR. TIpumep Takoro aexomepa OyIeT ONMucaH co CChIIKOM Ha ur. 5.

Jexonep (400) eSBR mo ¢wur. 5 Bxiaroyaer B cedst Oydepnyro mamars 201 (koTopas HOSHTHYHA MTAMSITH
201 o ¢wur. 3 u 4), nedopmatep 215 mosne3Hoi Harpy3KH OMTOBOTO MOTOKA (KOTOPBIH MAECHTHYEH JieopMaTepy
215 no ¢wur. 4), nogcucremy 202 nekoanpoBaHUs 3ByKOBOTO CHUTHaJA (MHOT/IAa YIIOMMHAEMYIO KakK Kackax "oc-
HOBHOTO" JICKOJIMPOBAHUS MJIM IOJICHCTEMa "OCHOBHOTO" JEKOAMPOBAHUS, U KOTOpas WACHTHYHA MOACUCTEME
202 ocHOBHOTO JIexoaupoBaHus 1o ¢ur. 3), moncuctemy 401 dhopmupoBanus ynpapisronx naHHeIX eSBR u
kackan 203 ob6pabotku eSBR (koTopslit naeHTHYeH Kackaay 203 o ¢wur. 3, coennHeHHBIe Kak moka3aHo. K To-
MYy JKe, THITHIHO, Aekoaep 400 BktoyaeT B ce0s1 Apyrue dJeMeHThl 00paboTKH (HE TOKa3aHbl).

[Ipu sxcruryatanum nekonepa 400, mociea0BaTeNbHOCTh OJIOKOB KOAUPOBAHHOTO 3BYKOBOTO OUTOBOTO TIO-
toka (6butoBoro moroka AAC MPEG-4), mpuanmaemoro nekoaepom 400, npenabssisercs u3 oydepa 201 B me-
dhopmarep 215.

Jledopmarep 215 nprucoenrHeH U BBITIOJHEH ¢ BO3MOXHOCTBIO IEMYJIBTUIIIICKCUPOBATH KKIBIH OJIOK OH-
TOBOTO ITOTOKA JUIS M3BJIeUeHNs] MeTafaHHbIX SBR (B TOM 4rciie KBaHTOBAaHHBIX JaHHBIX OTHOArOIICH) U TakKe
TUIINYHO JPYTUX METaJaHHBIX U3 Hero. Jledopmatep 215 BBHINOIHEH ¢ BO3MOXKHOCTBIO J00ABISATH 10 MEHBIICH
mepe Merananuble SBR B kackan 203 o6paborkn eSBR. Jledopmarep 215 Taxke mpucoeMHEH U BBINOJIHEH C
BO3MOKHOCTBIO U3BJICKaTh 3BYKOBBIC JAHHBIE M3 KaXKIOTO OJIOKa OMTOBOTO MOTOKA, M MPEIBSBIISATh N3BICUCH-
HbIE 3BYKOBBIE JIaHHBIE B mojicucteMy 202 nekoaupoBaHus (Kackaja AeKOIUPOBAHMS).

IMoacucrema 202 nekoaupoBaHus 3Byka aekoaepa 400 BBIOJIHEHA C BO3MOXKHOCTBIO JI€KOIUPOBAThH 3BY-
KOBBIC JaHHBIC, H3BJICUCHHBIE AedopmarepoM 215 (Takoe IeKOIMpOBaHHE MOXKET YIOMHHATHCSA KaK OIepamus
"OCHOBHOTO" NIEKOAMPOBAHUS), 1T (POPMHUPOBAHMS JEKOAUPOBAHHBIX 3BYKOBBIX JAaHHBIX M MPEIBABIATH EKO-
MpOBaHHbIE 3BYKOBBIE NMaHHBIE B Kackan 203 ob6paborku eSBR. JlekoaupoBaHWe BBITIONHSIETCS B YaCTOTHOM
obnactu. TunmyaHo, 3aBepIiarommii kackaa oopadboTku B moacucteMe 202 mpuMeHseT peoOpa3oBaHue U3 Yac-
TOTHOW 00JIaCTH BO BPEMEHHYIO 00IAaCTh K IEKOJAWPOBAHHBIM 3BYKOBBIM JaHHBIM YaCTOTHOH 00JAaCTH, TaK 4TO-
OBl BEIXOJHBIMU JJTAHHBIMH MOJICHCTEMBI OBIIH AEKOIMPOBAaHHbIC 3BYKOBBIC JaHHBIE BpeMeHHOI oOnacth. Kackan
203 BBIIIOJIHEH ¢ BO3MOKHOCTEIO IpUMEHITh cpenctBa SBR (u cpenctBa eSBR), ykazannsie MmetaganasiMu SBR
(u3BneuennsiMu Jedopmarepom 215) n meraganusiMu eSBR, chopmupoBannsiMu B oacucreme 401, k nexo-
JMPOBAHHBIM 3BYKOBBIM JaHHBIM (T.€. BBIIONHATH 00padoTKy SBR 1 eSBR Haj BBIXOIHBIMH JaHHBIMH ITOJICHC-
Tembl 202 eKOAMPOBaHUS C MCHONb30BaHneM MeTanaHHbIX SBR u eSBR) mis ¢opMupoBanust HomHOCTBIO je-
KOJMPOBAaHHBIX 3BYKOBBIX JTAHHBIX, KOTOpbIe BhIBOAATCA U3 Aekoaepa 400. Tunuuno, gexonep 400 BkiIovaer B
ce0s maMsITh (HocTynHyIo U3 moacucteMsl 202 u kackana 203), koTopas XpaHuT AeGopMaTHPOBAHHBIC 3BYKOBBIE
JIaHHBIC U METaJaHHbIe, BRIaHHBIE U3 nedopmarepa 215 (1, mo BeIOOpPY, Takxke moacuctemsl 401), a kackan 203
BBITTOJTHEH C BO3MOXKHOCTBIO OCYIIIECTBIISATE IOCTYII K 3BYKOBBIM JIaHHBIM M METaIaHHBIM 10 Mepe HE0OX0aUMO-
ctu Bo Bpems oOpabotku SBR u eSBR. O6padoTtka SBR B kackane 203 MOKET CUUTATHCS TMOCIEIYIONIeH o0pa-
00TKO# Ha BbIXoje U3 mojcucTeMbl 202 oCHOBHOTO AekonupoBanus. [1o BeiOopy, nexonep 400 Takke BKIIOYAST
B ce0sl MOJICHCTEMY 3aBEPIIAIONIETO MOBBIMIAIOIIEI0 MUKITHPOBAHUS (KOTOpasi MOXKET IIPHMEHSATHh CPEACTBa Ia-
pamerpuueckoii crepeodonun ("PS"), onpenenennsie B crannaptre AAC MPEG-4, ¢ ncriosis3oBanneM MeTaiaH-
HBIX PS, m3BiedeHHbIx aedopmarepoM 215), KoTopas MPHCOEIMHEHA W BBITIOJIHEHA ¢ BO3MOXKHOCTBIO BBIIOJI-
HATH TOBBIIIAIOIIEE MUKIIMPOBAHUE HAJ BBIXOAHBIM CHUTHAJIOM Kackana 203, 94To0bl pOpMHUPOBATH MOIHOCTHIO
JIEKOAMPOBAHHBII TTOJIBEPTHYTHIN MOBBHIIAIONIEMY MUKIIMPOBAHUIO 3BYKOBOIM CHUTHAJ, KOTOPBIA BBIBOIUTCS M3
APU 210.

IMoncucrema 401 ¢opmupoBaHus yHpaBISIOMNX JaHHBIX MO (GUr. 5 TIpHCOEIUHEHa U BHITIOJIHEHA C BO3-
MOJKHOCTBIO BBISBIISATH TI0 MEHBINIEH Mepe OJHO CBOMCTBO KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA, MOJIE-
JKaIero JeKOANPOBaHHIO, M (OpMHUPOBATH yIpasJsitonue qaHHaple eSBR (koTopblie MOTYT OBITH WM BKJIIOYATH B
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ce0s1 merazannbpie eSBR 1100010 U3 THIOB, BKIIOYEHHBIX B KOAMPOBAHHBIC 3BYKOBBIC OMTOBBIE IOTOKHU, B COOT-
BETCTBHH C JIPYTHMH BapHaHTaMH OCYIIECTBICHHS N300pETCHUs) B OTBET Ha 110 MEHbBIIEH Mepe OJWH pe3yIbTaT
JTamna BBIABICHUS. Ynpasistomue nanHsle eSBR go6asistores B kackan 203, 9ToObI IPUBOIUTE B JACHCTBHE
MIPUMEHEHNE OTIEIbHBIX cpencTB eSBR wim komOuHammu cpeacts eSBR npu BEISBICHIH KOHKPETHOTO CBOMCT-
Ba (MM KOMOHMHAIIMM CBOWCTB) OMTOBOT'O TIOTOKA W/MIIM YIPAaBIATH MpUMEHEHHEeM TakuX cpenctB eSBR. Ha-
TIPUMeEp, JJIST TOTO YTOOBI KOHTPOJIMPOBATh BBHIMTOIHEHHE 00paboTkn eSBR ¢ mcmoib30BanneM rapMOHHUYECKON
TPAHCIO3WUIINH, HEKOTOPbIC BaPHAHTHI OCyIIecTBICHH moiciucTeMsl 401 hopMupoBaHUs yIPABISIONINX TaHHBIX
BKITIOYAJH OBl B ceOs: AETEKTOp MY3BIKH (HAallpUMeEp, YIPOIIEHHBIH BapHaHT TPAJUIIMOHHOTO JETEKTOpa MY3bI-
KH) JUI1 yCTaHOBKHM mapamerpa sbrPatchingMode[ch] (v mpenbsiBieHNs yCTaHOBJIEHHOTO IapamMerpa B KacKaj
203) B OTBET Ha BBISIBICHUE, YTO OMTOBBINA MOTOK SIBJISIETCS] MITM HE SBIISIETCS YKA3bIBAIOIINM MY3BIKY; AETEKTOD
MepEXOHBIX MPOLECCOB U ycTaHOBKHM IapaMeTpa sbrOversamplingFlag[ch] (v npenbsBieHus ycTaHOBICHHO-
ro napamerpa B kackaj 203) B OTBET Ha BBISIBICHHE HAJIMYUS WM OTCYTCTBUS TIEPEXOIHBIX MTPOIIECCOB B 3BYKO-
BOM KOHTEHTE, YKa3bIBAEMOM OWTOBBIM IIOTOKOM; W/HJIH JIETEKTOP OCHOBHOT'O TOHA JISl YCTAHOBKH ITapaMeTpPOB
sbrPitchInBinsFlag[ch] u sbrPitchInBins[ch] (i npeaspsBiIcHUS YCTaHOBICHHBIX MapameTpoB B kKackan 203) B
OTBET Ha BBISBJIICHHE OCHOBHOTO TOHA 3BYKOBOT'O KOHTEHTA, YKa3bIBAEMOTO OMTOBBIM OTOKOM. J[pyruMu acrek-
TaMH HU300peTeHUs ABISIOTCS CHOCOOBI AEKOAMPOBAHUS 3BYKOBOTO OWTOBOTO IOTOKA, BBIOJIHSIEMBIE JIOOBIM
BapHaHTOM OCYILIECTBIICHHS 00JIaAaonero Npru3HaKaMy H300peTeHUs JeKOIepOM, OIMCAaHHBIM B ATOM Iaparpa-
(e u mpenpiaymeM naparpade.

ACTEKTHI N300pEeTEeHNs BKIIIOYAIOT B ce0s cIT0co0 KOIMUPOBAHMS MM EKOTUPOBAHMS THIIA, KOTOPHIH JIIO-
00lf BapruaHT OCYIIECTBICHHS 00IaaloNIuX Mpru3HakaMu n3ooperenust APU, cucTeMbl Wil yCTpONWCTBA BBITIOJI-
HEH C BO3MOXXHOCTBIO (MJTM 3alIpOrpPaMMHUPOBAH) BBIIONHSATE. JIpyrue acneKkThl H300peTeH s BKIIIOYAIOT B cels
CHCTEMY MJIM YCTPOWCTBO BBINOJHEHHBIE C BO3MOYKHOCTBIO (HAlpHMeEp, 3alporpaMMHPOBAaHHEIE) BBIIOIHSTH
Mr000H BapuaHT OCYLIECTBICHHS 0O0JaJalolero Nnpu3HakaMu H300peTeHHs crocoda, W MaIllMHHO-YUTaeMBbIH
HOCHTEJNb (HampuMep, JHUCK), KOTOPBIH XpaHUT MAIIMHHYIO IpOrpaMmy (Hampumep, HeadeMepHBIM 00pa3om)
JUISL pean3ayy Jro00ro BapuaHTa OCYLIECTBICHHS 00J1a1aionero Npu3HakaMu n300peTeHust crocoda Wik ero
sranoB. Hampumep, oGmamaronias mpru3HaKaMu H300pPETEHUs CUCTEMa MOXET OBITh WIJIM BKJIFOYATh B CEOsI MPO-
TpaMMHUPYEMBIH TpOIIeccCop 0O0IIero MpUMEHEHUs, HH(POBON CHUTHAIBHBIA IPOLECCOP WM MHKpPOIPOIECCOp,
3aMporpaMMHUPOBAHHBIN MIPOTPAMMHBIM OOECIIEYeHHUEM TN MHUKPOIPOTPAMMHBIM 00ECIIeUeHHEM W/WIH WHBIM
00pa30M BBITOITHEHHBIH ¢ BO3MOYKHOCTBIO BBITIOJIHATH JTIOOBIE U3 MHOT000pa3usl oneparyii HaJ JaHHBIMH, B TOM
YHclie, BAPHAHT OCYIIECTBICHUS O0Iajaromero mpu3HakaMu HW300peTeHHs crocoda FIIM ero 3TamoB. Takoi
mporieccop o0IIero MpUMEHEHNS MOXKET OBITh MIIM BKIIOYATh B €€0sI KOMIIBIOTEPHYIO CHCTEMY, BKJIIOYAIONIYIO B
ce0s1 yCTpOHCTBO BBOJIA, ITaMsATh, CXeMy 00pabOTKH, 3alpOorpaMMHUPOBaHHYIO (M/MIM UHBIM 00pa3oM BEITTOJTHEH-
HYIO C BO3MO>KHOCTBIO) BBITIOJIHATH BApPUAHT OCYIIECTBICHHMS 00J1aIaloIIero Mpu3HaKaMy N300peTeHus criocoda
(vm ero ATanoB) B OTBET HA JAaHHEIC, IPEIbSIBICHHEBIC EMY.

BapuaHTh! ocymiecTBIEHHS HACTOSIIETO N300PETEHUsI MOTYT OBITH PEaM30BaHBI B allllapaTHBIX CPEICT-
BaX, MUKPOIIPOTPAMMHOM OOECIIEYeHNH WIIM MIPOTPaMMHOM 00ecIedeHuH, TM00 KOMOWHANMEH TOro U APYroro
(HanpuMep, B BUzE NMPOTPaMMHPYEMOIl JTornueckoi MaTpuisl). Ecin He yka3zaH MHOH croco0 neicTBHid, anro-
PUTMBI U TIPOIECCHI, BKIIOUYEHHBIC B COCTaB B Ka4eCTBE YaCTH M300pETeHHUs, II0 CBOCH MPUPOJE, HE UMEIOT OT-
HOIICHHS K KaKOMy OBl TO HU OBUIO KOHKPETHOMY KOMIIBIOTEPY WM APYrOMYy YCTPOUCTBY. B wacTHOCTH, pasz-
JIMYHBIE MAIIUHBI OOIIEro MPUMEHEHHS MOTYT UCIIOIB30BATHCS C IIPOTpaMMaMH, HAITMCAHHBIMU B COOTBETCTBHH
C DOKTpHWHAMH, MIPUBEICHHBIMHA B MaTepuaiax HACTOSIICH 3asBKH, WM MOXXET OBITH Oojiee YAOOHBIM CKOHCT-
pyupoBaTh 0ojee CrennalIn3upOBaHHOE YCTPOUCTBO (HAIIpUMeEp, MHTETPAIbHBIE CXEMBI) JUIS BBIIIOJHECHUS Tpe-
OyeMbIX 3TanoB crocoba. TakuM oOpa3oM, H300peTeHUE MOXKET OBITh PEANM30BAHO B OJHOW WM Oojice KOM-
IBIOTEPHBIX TIPOTPaMM, HUCIIONHSAIOIINXCS B OHOW MM OoJiee IMpOrpaMMHUPYEMbIX KOMITBIOTEPHBIX CUCTEM (Ha-
NpUMep, peai3aluy JII000ro U3 3JeMeHToB no ¢ur. 1 win koxuposmuka 100 mo ¢ur. 2 (nmm ero sneMeHTa),
w aexonepa 200 o ¢ur. 3 (mm ero snemenTa), win nexozepa 210 no ¢ur. 4 (Mu ero 31eMeHTa) WK JeKo-
nepa 400 no dur. 5 (W ero saeMenTa)), KaxKaast U3 KOTOPBIX COAEPKHT 110 MEHbLIEH Mepe OJIUH IIPOLEccop, TI0
MEHBIIIEH Mepe OIHY CHCTEMY XpaHEHHS JaHHBIX (B TOM YHCJE, SHEPro3aBUCHMBIC MM YHEPrOHE3aBHCUMBIC
3JIEMEHTHI TaMATH W/WIH 3alIOMHUHAIOIINE 3JIEMEHTHI), IT0 MEHBINEH Mepe OJHO YCTPOHCTBO MM IOPT BBOJA H
M0 MEHBIIEH Mepe OJHO YCTPOHCTBO WIJIM MOPT BHIBOJA. YTIPABISIOIIAsl MIPOrpaMMa MPUMEHSIETCS K BXOIHBIM
JAHHBIM JUTS BBITIOJHEHUS (YHKIWH, ONMMCAHHBIX B MaTepuanax HACTOAIICH 3aiBKH, U (OPMHUPYET BHIXOTHYIO
nHpopManrio. BerxomaHas nHpopManys HampaBseTcs B OJHO WK 0oJiee YCTPOHCTB BBIBOJA M3BECTHBIM 00pa-
30M.

Kaxmas Takas mporpamMMa MoOKeT OBITH peaji30BaHa Ha JIIOOOM JKEJaTeTbHOM KOMITBIOTEPHOM SI3BIKE
(BIOYasi MalIMHHBIC, KOMIIOHOBOYHBIE MJIM BBICOKOYPOBHEBBIC IPOLEAYpPHBIE, JIOTHYECKHE WM OOBEKTHO-
OPHEHTHPOBAaHHbBIC S3BIKH IIPOIPaMMHUPOBaHMs) JJIsl 0OOMeHa HH(OpMaluel ¢ KOMIBIOTEpHOH crcTeMoi. B ito-
60M citydae, SI3bIK MOKET OBITH KOMITHIIMPYEMBIM WJIM HHTEPIIPETHPYEMBIM SI3BIKOM.

Hanpumep, xorna peaansyloTcs NOC/IeI0BaTeILHOCTSIMI KOMaH I KOMITBIOTEPHOTO ITPOTpaMMHOTO obecrie-
YeHUsl, pa3iIMyHble (PYHKIUH U ATAIbl BAPHAHTOB OCYIIECTBICHUS H300PETECHNSI MOTYT PEan30BhIBATHCS MTOCTIE-
JIOBATEIBHOCTSIMHA KOMaHJI MHOTOITIOTOYHOT'O ITPOTPaMMHOT0 o0ecIieueHus1, pabOTaroIMMHU Ha IIPUTOIHBIX allra-
paTHBIX cpeAcTBax MUGPOBOH 0OpPabOTKH CUTHAJIOB, B KAKOM CIllydae, pa3IMIHbIE YCTPOUCTBA, 3TAIbl U (PYHK-
IIUM BapHAHTOB OCYIIECTBIICHUS] MOTYT COOTBETCTBOBATH IIOPLIHAM KOMAaHA IPOTPAMMHOTO 00ECTICUCHHS.
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Kaxxmast Takasi KOMIOBIOTEpHAS MPOrpaMMa MPEIOYTUTEIIEHO XPAHUTCS HA WM 3arpyKaeTcs Ha 3aIlOMU-
HAIOIMC HOCHUTENU WM B YCTPOMCTBO (HAampuMep, TBEPAOTCIbHYIO MAMSATh WM HOCUTCIH, JIMOO MarHUTHBIC
WA ONTHYECKHE HOCHUTENH), YUTaeMble NMPOTPAMMHPYEMBIM KOMITBIOTEPOM OOIIEro NMPHMEHEHHS M CIIEIH-
AIBHOTO HAa3HAYCHUS, MV KOHQUTYPUPOBAHUS M YIPABICHHS KOMITBIOTEPOM, KOTAa 3alIOMUHAIOIINE HOCHTEIN
WIIA YCTPOMCTBO CUUTHIBAIOTCS KOMITBIOTEPHOW CHCTEMOM, YTOOBI BBIIOJIHATH HPOLEAYPHI, ONMCAHHBIC B MaTe-
puanax Hactosmei 3asBku. OOnmamaromas Mpu3HaKaMu U300pEeTEHUsT CHCTEMa TaKKe MOXKET OBITh pean3oBaHa
B BHJIE MaIllIMHHO-YUTAEMOT0 3aIIOMHHAIONIETO HOCUTENS, CKOH(QUTYPHPOBAHHOTO KOMITBIOTEPHON MPOTPaMMOi
(T.e. XpaHSAIIEro KOMITBIOTEPHYIO MPOTPaMMYy), TA€ 3alOMHHAIOMNK HOCHTENb, CKOH(OUTYPUPOBAHHBIN TaKUM
00pazoM, molykJaeT KOMIBIOTEPHYIO CUCTEMY JIeHCTBOBAaTh KOHKPETHBIM M MPEAONPEACICHHBIM 00pa3oM s
BBIMOJTHEHUS (DYHKIIMIA, OMTMCAHHBIX B MaTepHaliaX HACTOSIICH 3asiBKH.

Bbu1o ommcaHo HEKOTOPOE KOJMYECTBO BAPHAHTOB OCYLIECTBICHMS M300peTeHus. Tem He MeHee, Oyner
MOHSATHO, YTO PAa3JIMYHBIC MOIU(BHUKAIIMHA MOTYT OBITh IPOU3BEICHBI, HE BRIXOJS U3 CYITHOCTH U 00beMa u3o0pe-
TeHUs.. MHOTHE MOTU(DUKAIIMHE ¥ PAa3HOBUIHOCTH HACTOSIIECTO M300PETCHUS BO3MOXKHBI B CBETC BHINICIPUBE-
JICHHBIX JOKTpWH. Hampumep, Ui TOro 4roObl coneiicTBoBaTh 3 (HEeKTUBHBIM peanu3anusM, (ha3oBble CIBUTH
MOTYT HCIIOJIb30BaThCS B KOMOMHAIIMEH ¢ rpe0eHKaMy (DHITBTPOB PA3JIOKEHHSI CUTHAJIA M CHHTE3a CHI'HAJIa KOM-
miekcHbIM K3®. I'pebenka GUIbTPOB pa3ioKeHHUs CUTHAJa OTBETCTBEHHA 3a (MIIBTPAIUIO CHUTHAJNIA B IOJIOCE
HU3KHAX 9acTOT BPEMEHHON 00JIacTH, COPMHUPOBAHHOTO OCHOBHBIM JEKOJEPOM, B MHOXKECTBO ITOJIMANIa30HOB
(manpumep, nogauana3zonoB K3®). 'pedbenka GuiabTpoB pa3ioKeHHs CUTHAJIA OTBETCTBEHHA 3a KOMOWHUPOBa-
HUE BOCCTAHOBJICHHOM ITOJIOCHI BBICOKHX YaCTOT, CO3JJaHHON MOCPENCTBOM BhIOpaHHO# TexHosornn HFR (koTo-
past ykazaHa NMpHUHITBIM mapameTpoM sbrPatchingMode), ¢ mexoaupoBaHHOW TMOJOCOH HU3KUX YacTOT, YTOOBI
CHUHTE3UPOBATh IIUPOKOIIOIOCHBIA BBIXOJHON 3BYKOBOH curHai. JlaHHas peanu3anus rpeOeHKU (QHIBTPOB, pa-
OoTaromasi B ONpPEACICHHOM PEKUME YacTOTHI BEIOOPKH, HAIPUMEP, PEKUME HOPMAILHOW PabOTHI HAa YIBOCH-
HoW yacToTte mwin SBR ¢ moHmxkaromie quckpeTusanueii, 0THaKo, He JOJDKHA HMETh (Pa30BBIX CIIBUTOB, KOTOPBIC
3aBUCAT OT OuToBOrO NMoToka. I'pedbenku K3d, ncrons3yemsie B SBR aBisiroTcst pacmpeHneM CII0KHOH 9KCIo-
HCHIMAIBHOW (PYHKINH MO0 Teopuu rpeOCHOK GHUIBTPOB ¢ KOCHHYCOUAAIBHON MOAysanueii. MoxeT OBITh TIOKa-
3aHO, YTO OTPAHWYCHUS MOJABIICHUS MAPa3UTHBIX CHUTHAJIOB CTAHOBSTCA YCTapEBIIUMH IPH PACIIHPEHUH Tpe-
OcHKU (UIBTPOB C KOCHHOCYHIATHHOW MOAYJISAIMEH KOMIUIEKCHON 3KCTIOHEHIIMAIbHONW Momynsmued. Takum
obpazom, uro kacaercs rpedeHok n3 K3® SBR, kak ¢GunbTphl pa3nokenus curHana, hy(n), Tak ¥ GUIBTPHI CHH-
Te3a curHana, fi(n), MOTYT OBIThH OIIpeneIeHBI TOCPEICTBOM

h(n) = f1(n) = pe(n) exp{i;(k + %)(n - 2’)}
, OEnSN;OSI’C(M(l)

rzie po(n) - BEMIECTBEHHO3HAYHBIN CUMMETPHYHBIH MM HECUMMETPHYHBIA TPOTOTHITHBIN QUIBTP (TUITHY-
HO, TIPOTOTHITHBII (UIBTP HIKHHUX YacToT), M 0003Ha4YaeT KOJIMYECTBO KaHAJOB, a N - MOPSI0K MPOTOTHITHOTO
¢unpTpa. KolndecTBO KaHAIOB, HCIOJNB3YEMBIX B TPeOCHKE (QHIBTPOB Pa3lOKEHUS CHUTHAIA, MOXKET OBITh
WHBIM, Y€M KOJHMYECTBO KaHAJIOB, HCIIOJIb3YeMbIX B IpebeHKe (DHUIIbTPOB CHHTe3a curHana. Hanpumep, rpedeHka
(GUITBTPOB pa3oKEeHNS CUTHATIA MOYKET UMETh 32 KaHala, a Tpe0eHKa QUIbTPOB CHHTE3a CUTHANIA MOKET UMETh
64 xanama. [Ipu sxcrutyaranuu rpeOeHKH (GUIHTPOB CHHTE3a CUTHAJIOB B PEXKUME C TIOHHKAIOIICH AUCKPETH3a-
e, rpedeHKa GUIBTPOB CHHTE3a CHTHAJIA MOXKET UMETh TOJBKO 32 KaHaia. [I0CKOIBKY OTCUETHI MO IHATIa30-
HOB W3 TPeOCHKU (DMIBTPOB SBISIOTCS KOMIUIEKCHO3HAYHBIMU, CTYICHb QJITUTHBHOTO BO3MOXXHO KaHAJIO3aBH-
CcUMOTO (pa30BOTO CIBHra MOXKET OBITh J0OaBICHA K TpeOCHKE (PHIBTPOB Pa3IIOKEHUS CUTHANA. DTH JAOMOTHH-
TeNbHBIC ()a30BBIC CIBUTH HEOOXOIUMO KOMIICHCHPOBATH JO IpeOCHKH (DMIBTPOB CHHTE3a curHanma. HecMoTps
Ha TO, YTO 3JCMEHTHI (pa30BOTO CIBUTA B MPHUHIIMIIC MOTYT OBITH MPOHM3BOJIBHBEIMY 3HAYCHUSMU, HE HAPYIIIA0-
IIMMHU paboTy ICTIOYKH PA3JIOKCHHS/CUHTE3a CUTHaANA ¢ moMonibio K3®, oHn Takke MOTYT OBITH OTpaHHYCHBI
OTIpEe/ICTICHHBIMH 3HAYCHUSMH Il KOHTpOsi cooTBeTcTBHs. CurHan SBR Oyzer HaXOIUTHCS MO BIHSIHUEM
BbIOOpa (ha30BBIX MHOKHUTEINEH, B TO BpeMsl KaK CUTHAJI HIDKHHUX YacTOT, NPUXO/SIIHIA U3 OCHOBHOTO JEKO/epa,
He Oyzet. KauecTBo 3ByKa BBIXOJHOTO CHI'HajIa HE HAPYIIASTCs.

KoadhdunmenTsr mpoToTUITHOTO GMITETPA, Po(N), MOTYT OBITH OTpaHmUYeHbI HIHHON, L B 640, Kak moka3aHo
B TaOJI. 4, IpUBEICHHON HIKE.
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Tabiuma 4

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

0 0,0000000000 214 0,0019765601 428 0,0117623832
1 -0,0005525286 |[215 |-0,0032086896 |[429 |0,0163701258
2 -0,0005617692 216 -0,0085711749 430 0,0207997072
3 -0,0004947518 217 -0,0141288827 431 0,0250307561
4 -0,0004875227 218 -0,0198834129 432 0,0290824006
5 -0,0004893791 219 -0,0258227288 433 0,0329583930
6 -0,0005040714 220 -0,0319531274 434 0,0366418116
7 -0,0005226564 221 -0,0382776572 435 0,0401458278
8 -0,0005466565 222 -0,0447806821 436 0,0434768782
9 -0,0005677802 223 -0,0514804176 437 0,0466303305
10 -0,0005870930 224 -0,0583705326 438 0,0495978676
11 -0,0006132747 225 -0,0654409853 439 0,0524093821
12 -0,0006312493 |[226 |[-0,0726943300 |440 |0,0550460034
13 -0,0006540333 227 -0,0801372934 441 0,0575152691
14 -0,0006777690 228 -0,0877547536 442 0,0598166570
15 -0,0006941614 229 -0,0955533352 443 0,0619602779
16 -0,0007157736 230 -0,1035329531 444 0,0639444805
17 -0,0007255043 231 -0,1116826931 445 0,0657690668
18 -0,0007440941 232 -0,1200077984 446 0,0674525021
19 -0,0007490598 233 -0,1285002850 447 0,0689664013
20 -0,0007681371 234 -0,1371551761 448 0,0703533073
21 -0,0007724848 235 -0,1459766491 449 0,07158263064
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 -0,0005%9406118 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 0,3723795546 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

-20 -




044947

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 0,00354012406 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 0,00524061166
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
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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 -0,3611589903 598 -0,0001446380
171 0,0717002673 385 -0,3499914122 599 -0,0002098337
172 0,0725682583 386 -0,3388722693 600 -0,0002896981
173 0,0733620255 387 -0,3278113727 601 -0,0003501175
174 0,0741003642 388 -0,3168278913 602 -0,0004095121
175 0,0747452558 389 -0,30592098575 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 -0,0005%9406118
179 0,0764992170 393 -0,2631053299 607 -0,0006341594
180 0,0767093490 394 -0,25264803009 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
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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 -0,00069410614
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 -0,0000132747
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 0,0290824000 422 -0,0198834129 636 -0,0004875227
209 0,0250307561 423 -0,0141288827 637 -0,0004947518
210 0,0207997072 424 -0,0085711749 638 -0,0005617692
211 0,0163701258 425 -0,0032086896 639 -0,0005525280
212 0,0117623832 426 0,0019765601

213 0,0069636862 427 0,0069636862

[poToTurnaei BT, po(1), TAKKE MOXKET OBITh BRIBEICH U3 Ta0M. 4 MOCPEACTBOM OJTHOM HITH OOJIee MaTeMaTH-
YECKHUX OTIepalvii, TAKUX KaK OKPYTJICHHE, IOHIKAIOIIAs TUCKPETU3ALKsL, UHTEPIIOJISIINS WITH TPOPEKBAHUE.

IonsTHO, YTO, B TIpeenax o0beMa mpriaraeMoi (hJopMyITbl U300pETCHIS, H300PETCHUE MOXKET OBITh OCYILICCTB-
JICHO Ha TIPAKTUKE UHBIM 00Pa30M, YeM KOHKPETHO OIMCAHHEIH B MaTepUaiaX HACTOSIIICH 3asBKH. JIFoObie HoMepa CChI-
JIOK, COJICpIKAIMecs B HIDKECTIEAYIOMmeH (popMysie n300peTeHs, MpeTHAa3HAueHBI TOJIBKO I WUTFOCTPATHBHBIX LieTeit
¥ HIKOMM 00pa30M He JIOJDKHBI HCTIONIB30BATHCS [T TOJIKOBAHNS MJTH OTPAHIICHIS (hOPMYJIBI H300pETSHIIS.

DOOPMYVYIJIA N30BPETEHUA

1. Cnocob [u1st IeKoMpOBaHUs KOJMPOBAHHOTO 3BYKOBOT'O OMTOBOTO ITOTOKA, CIIOCO0 COAEPIKHT ITAllbl, Ha
KOTOPBIX

NIPUHUMAIOT KOJUPOBAHHBIA 3BYKOBOH OMTOBBIH ITOTOK, KOJUPOBAaHHBIH 3BYKOBOWH OMTOBBIM IMOTOK BKIIIO-
yaeT B ce0s1 3BYKOBbIE JaHHbIE, IIPEICTABIAIONNE COOOH YacTh IMOJOCH HU3KHX YaCTOT 3BYKOBOT'O CHT'HAJIA;

JIEKOAMPYIOT 3BYKOBBIEC TaHHBIC ISl ()OPMUPOBAHUS IEKOJMPOBAHHOTO 3BYKOBOTO CHTHAJIA B MOJOCE HU3-
KHX 4acTOT;

W3BJIEKAIOT U3 KOAWPOBAHHOTO 3BYKOBOI'O OMTOBOTO MOTOKA METaJlaHHBIE PEKOHCTPYKIMHU BBICOKHX 4Yac-
TOT, METaJaHHBIC PEKOHCTPYKIMH BBICOKHX YacTOT BKIIOYAIOT B ceOs paboume mapaMeTpsl JUId Ipouecca pe-
KOHCTPYKLIMH BBICOKHX YacTOT, KOTOPBII IpeoOpa3yeT HEKOTOPOE KOJIMYECTBO MOAJHANIA30HOB U3 YacTH MOJIO0-
CBl HU3KHX 9aCTOT 3BYKOBOTO CHI'HaJIa B YaCTh IOJIOCHI BBICOKMX YaCTOT 3BYKOBOTO CUTHAJIA;

M3BJIEKAIOT U3 KOJMPOBAHHOTO 3BYKOBOT'O OMTOBOTO IOTOKA MapaMeTp, YKa3bIBAIOIINI HUCIIOIb30BaTh HIIH
HET aJalTUBHYIO 110 OTHOIICHHIO K CHTHATY NepeIUCKPETU3aIMY YaCTOTHYIO 00J1acTh;

(GUIBTPYIOT AEKOIUPOBAHHEIM 3BYKOBOM CHT'HAN B TI0JIOCE HU3KUX YaCTOT TPeOCHKON (PHUIBTPOB pazioke-
HUS CUT'HAJIa st GOPMHUPOBaHUS (PUIBTPOBAHHOTO 3BYKOBOTO CUTHAJIA B TI0JIOCE HU3KUX YaCTOT;

W3BJIEKAIOT M3 KOJIMPOBAHHOTO 3BYKOBOI'O OWTOBOTO IOTOKa (DJIAYKKOBBIM YKa3aTenlb, yKa3bIBArOLIHH,
JIOJDKHBI JIM BBITIOJIHATHCS HaJl 3BYKOBBIMHU JTAHHBIMHM JIMHEIHOE NMpeoOpa3oBaHUe WM rapMOHHYECKas! TPaHCIIO-
3UIHS;

BOCCTAHABJIMBAIOT YACTh IOJIOCHI BEICOKHX YacTOT 3BYKOBOT'O CHUTHAJIA C MCIONb30BAaHUEM (PUIBTPOBAHHO-
TO 3BYKOBOTO CHTHaJa B IOJIOCE HU3KHX YaCTOT U METAJAHHBIX PEKOHCTPYKILHUH BBICOKHX YaCTOT B COOTBETCT-
BUH C (pIIaXKKOBBIM yKa3aTelIeM U

KOMOMHHUPYIOT (PUIBTPOBAHHBIN 3BYKOBOW CHUTHAN B IOJIOCE HU3KHUX YacTOT M BOCCTAHOBJICHHYIO JacTb
MOJIOCHI BBICOKMX YacTOT A ()OPMUPOBAHUS IIUPOKOIOJIOCHOTO 3BYKOBOTO CHTHAlA, MCIONB3YS TPEeOCHKY
(UIBTPOB CHHTE3a CUI'HAA,
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IIPU 3TOM TpeOeHKa (HUILTPOB PA3IOKEHUS! CUTHANa BKIIOYaeT B ceOsi (GUIBTPHI Pas3ioXeHHs CHUTHAIA,
hy(n), KOTOpPBIE ABIAIOTCS MOAYINPOBAHHBIMH BapHaHTaMH MPOTOTHITHOTO (DHIIBTPa, Po(N), COTIACHO

() = po(n) exp{i%{k + %)(n - 2)}
, 0=nsN;0<k<M

1€ po(N) - BEIIECTBEHHO3HAYHBIH CUMMETPHYHBIA MM HECUMMETPUYHBIA NPOTOTUIHBINA QmibTp; M - Ko-
JIMYECTBO KaHAJIOB B TPeOCHKE (PIIBTPOB Pa3IOKEHUS CUTHANA; & N - TOPSIOK MPOTOTUITHOTO (PHIBTPA, U

IIPU 3TOM KOJHYECTBO KAHAJIOB B IPeOCHKE (DMIBTPOB PA3IOKCHHS CHTHANA OTIMYACTCS OT KOJHYCCTBA
KaHAJIOB B TpeOCHKE (DMIIBTPOB CHHTE3a CHT'HAJIA.

2. Cnoco6 1o 1.1, B KOTOPOM KOJAMPOBAaHHBIN 3BYKOBOW OMTOBBIN ITOTOK TAKXKE BKIIFOYACT B CEOS DIIEMEHT
3aMOJIHCHHS ¢ UICHTH(OUKATOPOM, YKA3hIBAIOIIUM HAYaJlo JJIEMCHTA 3allOJHCHHUS, U JAHHBIMU 3aIOJHEHUS I10-
cie uneHTu(GuKaTopa, pyu TOM JTaHHBIEC 3aITOTHEHHUS BKIFOYAIOT B ce0s1 (PI1akKKOBBIA yKa3aTeb.

3. Cnoco0 1o 1.2, B KOTOPOM HACHTU(HUKATOD SIBJISIECTCS TPEXOUTHBIM O€33HAKOBBIM IIEJIBIM YUCIIOM, TIepe-
JlaBaeMbIM CTapIINM OUTOM BIlepes M UMeIoIMM 3HaueHue 0x6.

4. Cnoco6 1o 1.2, B KOTOPOM JaHHBIE 3allOJTHEHHUS BKIIIOUAIOT B ce0s TOJIE3HYIO HArpy3Ky paclIupeHus,
ToJie3Hast Harpy3ka pacIIupeHHs BKIIOYaeT B ce0s JaHHBIC PACIINPEHUs PEIUIMKALNN [TOJIOC CTIEKTPa, U MOJIe3-
Hasl Harpy3Ka pacIIupeHus HACHTHPUINPYETCS YeTHIPEeXONTHBIM 0€33HAKOBBIM LIEJIBIM YHCIIOM, IIepeIaBaeMbIM
crapmuM Outom Briepe u nMeromuM 3Haderne "1101" wmu "1110", 1, o BEIOODY,

IIPH 3TOM JTAaHHBIC PACIIMPCHHS PEIUTHKAIIMH IT0JIOC CIICKTPa BKITFOYAIOT B Ce0st

HEO0O0s3aTEeBHBIN 3ar0JI0OBOK PEIUTHKALIUNY ITOJIOC CIICKTPa,

JTAaHHBIC PEILTHKAIIMY TI0JIOC CIIEKTPa MOCIIE 3ar0JIOBKA,

AJIEMEHT PACHIMPEHHS PEIUIMKAIIMK TI0JOC CIEKTPa MOCIE MAHHBIX PEIUIMKALUU TI0JIOC CIICKTPa, W IMPH
9TOM ()TaXKKOBBIH yKa3aTellb BKIFOUCH B AJIEMEHT PACIIMPCHUS PEIUIMKAIIAH TTOJIOC CIICKTPA.

5. Cnoco6 mo sobomy ogHOMy U3 miLl-4, B KOTOPOM MeTafaHHBIE PEKOHCTPYKIHMH BBICOKHX YacTOT
BKITIOUAIOT B ceOsi pabouunii mapameTp, BEIOpAaHHBIA M3 TPYMIIBI, COCTOSIICH M3 MacmTaOHBIX KOd(h(OHUIIMEHTOB
orubarorniei, MacmTaOHBIX KOA(P(GUIIMEHTOB YPOBHS COOCTBEHHBIX IIYMOB, WH(POPMAIIUA O CHHYCOHUIATHHOM
TTOTIOTHEHHUH, HH(POPMAIIUK O BPEMEHHON/9aCTOTHON CETKE, YaCTOTY pa3leNIeHUus U peKuMa 00paTHOW GribTpa-
A,

6. Crioco6 1o JrobomMy ogHOMY U3 TII.1-4, B KOTOPOM TIPOTOTUITHBIA (GHUIBTP, Po(n), BEIBOAUTCS U3 KO-
(unmenToB 1o Tabm. 4.

7. Crioco0 1o mo6oMy ogHOMY 13 M. 1-4, B KOTOPOM NMPOTOTUIHEIH QHUIBTP, Po(1), BBIBOIUTCS U3 KO-
¢unueHToB Mo Taba. 4 MOCPEACTBOM OJHOHM WM 0O0Jee MAaTeMaTHYEeCKUX OINEpaluii, BRIOPAHHBIX W3 TPYIIIIHL,
COCTOSIICH U3 OKPYTIICHUS, MOHMKAIOMICH TUCKPETH3AINY, HHTSPITIOJSIINH WA TPOPES)KUBAHUSL.

8. Crioco6 no mroboMy omgHOMY U3 miL.1-4, B KOTOpoM (ha30BBIH CABUT N10OaBIseTCSl B (DPUIIBTPOBAHHBIH
3BYKOBOW CHTHAJI B TIOJIOCE HU3KHUX YaCTOT MOcie (QUIBTPAUU ¥ KOMIICHCUPYETCS TIepel KOMOMHUPOBAHUEM.

9. JoAroBpeMEHHBIA MAIIMHHO-YUTACMBIN HOCHTENb, CONCPKAIINN KOMAHIbI, KOTOPhIC, KOTJa MCIIOJHSI-
FOTCS TTPOLIECCOPOM, TTOOYITAFOT €T0 BEIOIHATH CII0co0 10 1. 1.

10. Jlexonep st 1eKOANPOBAHUS KOAUPOBAHHOTO 3BYKOBOTO OUTOBOTO MTOTOKA, JEKOJAEP CONCPIKUT

BXOJIHOHM mHTepdeic s mpruemMa KOANPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA, KOJWPOBAHHBIN 3BYKOBOMH
OWTOBBIN MOTOK BKIIFOYAET B ce0sl 3BYKOBBIC JaHHBIE, TPEACTABIIONINE COO0I 9acTh MOJOCH HU3KHX YacTOT
3BYKOBOTO CHTHAJIa;

OCHOBHOH JICKOJIEp IUTS ICKOJAUPOBAHUS 3BYKOBBIX JaHHBIX I (OPMUPOBAHUS JICKOAUPOBAHHOTO 3BYKO-
BOTO CHUTHAJA B TIOJIOCE HU3KHUX YaCTOT;

CHHTAKCHYCCKHUI aHATU3aTOpP Ui U3BJICUCHHS W3 KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA METaJIaH-
HBIX PEKOHCTPYKIIMY BBICOKHX YACTOT W IapaMeTp, YKa3bIBAIOIIUN HCIIOIB30BAaTh WIH HET aJallTUBHYIO MO OT-
HOIIICHUIO K CUTHATY TEePEIUCKPETU3AINHI YaCTOTHYIO 00JIaCTh, METaIaHHBIC PEKOHCTPYKIIMM BBICOKUX YaCTOT
BKITIOYAOT B ceOs paboyre mapaMeTphl i Mpolecca PEKOHCTPYKIIMH BBICOKHX YacTOT, KOTOPBIXA Mpeodpasyer
HEKOTOPOE KOJIMYECTBO IMOJAMANA30HOB M3 YaCTH MOJOCH HU3KUX YaCTOT 3BYKOBOTO CHT'HAJa B YAaCTh IOJIOCHI
BBICOKMX 9aCTOT 3BYKOBOTO CHI'HAJIA;

rpebeHKy (QUIBTPOB Pa3l0oKeHUS CHTHaNa U (GHIBTPAlUK JAEKOAMPOBAHHOTO 3BYKOBOTO CHTHAja B IIO-
JI0Ce HU3KHX YacTOT, YTOOBI (hopMUpOBaTh (PHIETPOBAHHBIIM 3BYKOBOHM CHTHAN B TIOJIOCE HU3KHX YacTOT;

CHHTAKCHYCCKUN aHAJIN3aTOP JUI M3BIICYCHUS U3 KOAMPOBAHHOTO 3BYKOBOTO OHMTOBOTO MOTOKA (hIa’kKKO-
BOTO yKa3aTels, YKa3bIBAIOIIETO, JOJDKHEI JIM BBHIITOMHATHCS HAJ 3BYKOBBIMH JaHHBIMHU JIMHEHHOE Ipeobpa3oBa-
HUE WM TAPMOHUYCCKAsT TPAHCIIO3UIIHS,

BOCCTAHOBHTEIb BRICOKHX YaCTOT JUI BOCCTAHOBJICHUS YaCTH MOJIOCHI BBICOKHX YacTOT 3BYKOBOTO CUTHA-
Jla ¢ WCIOJIb30BaHUEM (PIITBTPOBAHHOTO 3BYKOBOTO CHTHAJIA B MOJOCE HU3KMX YACTOT U METaIaHHBIX PEKOHCT-
PYKIIHH BBICOKUX YaCTOT B COOTBETCTBUU C (DIaKKOBBIM yKa3aTeneM; U

rpeOCHKY (QIIBTPOB CHHTE3a CHTHAJA JUIT KOMOMHUPOBaHUS (DMIBTPOBAHHOTO 3BYKOBOTO CHTHAJIA B ITOJIO-
C€ HU3KHUX 9acTOT M BOCCTAHOBJICHHOW YACTH MOJOCHI BBICOKMX YacTOT Il (POPMHUPOBAHUS IIMPOKOIIOIOCHOTO
3BYKOBOTO CHTHAJI,
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IIPU 3TOM TpeOeHKa (HUILTPOB PA3IOKEHUS! CUTHANa BKIIOYaeT B ceOsi (GUIBTPHI Pas3ioXeHHs CHUTHAIA,
hy(n), KOTOpPBIE ABIAIOTCS MOAYJINPOBAHHBIMH BapHaHTaMH MPOTOTHITHOTO (DHIIBTPa, Po(N), COTIIACHO

T 1 N
hy(n) = poln) exp{iM(k + E)(n - 2)}
, 0=snsN,0<sk<M

T2Ie Po(N) - BEIIECTBEHHO3HAYHBIH CUMMETPHYHBIA MM HECUMMETPUYHBIH NPOTOTUIHBINA QmiibTp; M - Ko-
JMYECTBO KaHAJIOB B TpeOCHKE (HIBTPOB Pa3sIoKEeHHUs CUrHaia; a N - HOpSJOK IPOTOTHITHOTO HIIBTPa, U

IIPY ATOM KOJIMYECTBO KaHAJOB B IpeOeHKe (PHIBTPOB pa3IoKeHUs] CHTHAJa OTIMYAETCsl OT KOJMYEeCTBa
KaHaJIOB B rpeOeHKe (DMIIBTPOB CHHTE3a CUT'HAA.

11. Jlekonep o 1m.10, B KOTOPOM KOAWPOBAHHBIN 3BYKOBOW OWTOBBIM MOTOK TAaK)Ke BKIIOUAET B ceOs diie-
MEHT 3aIl0JTHECHHS ¢ HACHTU(PHUKATOPOM, YKA3bIBAIOIINM HAYAJIO 3JIEMEHTA 3aIl0IHEHIS, ¥ JAHHBIMU 3aTIOJTHEHUS
TocJe WACHTU(PHUKATOPA, TIPH STOM JaHHBIE 3aII0THEHHS BKIIIOYAIOT B ce0s (hI1a)KKOBBIN yKa3aTelb.

12. Hdexoxep mo m.11, B KOTOPOM HIEHTU(PHUKATOP SBIACTCA TPEXOUTHBHIM O€33HAKOBBIM IIEIBIM UHCIIOM,
nepelaBaeMbIM CTapIIUM OMTOM BIIEPEA U UMeroHM 3HaueHue 0x6.

13. Hdexonmep mo 1m.11, B KOTOPOM JaHHBIE 3aIlOJIHEHUS BKIIIOYAIOT B ce0s TOJIE3HYIO HArpy3Ky pacuiupe-
HUS, TIOJIE3HAs] Harpy3Ka pacIIMpeHUs BKIIOYAeT B ceOsl JaHHBIC PACIIMPEHHS PEIUTUKAINH IT0JIOC CIIEKTpa, U
TMOJIe3Hasl Harpy3Ka pacIIMpeHUs] NICHTUQHUIUPYETCS YeTHIPEXOMTHBIM O€33HAKOBBIM IIENBIM YHUCIIOM, Iepena-
BacMBIM CTapIIUM OUTOM Briepen U uMmeromuM 3HadeHue "1101" wmm "1110", u, mo BeIOGODY,

IIPY 5TOM JIaHHBIE PACHIMPEHHsI PETUINKAIIY [T0JIOC CIIEKTPa BKIIOYAIOT B ce0s

Heo0s13aTeNbHBIN 3ar0JI0BOK PETUIMKALIMH TTOJIOC CIIEKTPa,

JTaHHBIE PEIUIMKAINH TI0JIOC CIIEKTPa I0CyIe 3arojIoBKa,

9JIEMEHT PACIINPEHHs PEIUIMKAWK I0J0C CHEKTpa IMOCNE JAHHBIX PEIUIMKAIMU ITI0JIOC CIIEKTpPa, U TPH
3TOM (DITaXKKOBBIHM yKa3aTeNb BKIIOYCH B AIEMEHT PACHIMPEHUS PEIUIMKALINH TI0JIOC CIIEKTPa.

14. Jlexonep 1o irob6omMy ogaoMy u3 mi1.10-13, B KOTOpOM MeTaJaHHbIE PEKOHCTPYKIIMU BBICOKUX YacTOT
BKITIOUAIOT B ceOsi pabouunii mapameTp, BEIOpAaHHBIA M3 TPYIIBI, COCTOSIICH M3 MacmTaOHBIX KOd(h(HUIIMEHTOB
orubarormiei, MacmTaOHBIX KOA(P(GUIIMEHTOB YPOBHS COOCTBEHHBIX IIYMOB, WH(POPMAIIUH O CHHYCOHUIATLHOM
JTOTIOTHEHHUH, HH(POPMAIIUK O BPEMEHHON/9aCTOTHON CETKE, YaCTOTY pa3leNIeHUus U peKuMa 00paTHOW GriibTpa-
A,

15. dexonep no modomy ogaomy u3 1.10-13, B KOTOPOM MPOTOTHHHEIH GUILTP, Po(1), BEIBOIUTCS U3 KO-
3¢ ¢unmeHToB 1o Tadi. 4.

16. [lexonep no mobomy ogaomy u3 1.10-13, B KOTOPOM MPOTOTUHHEIH GUIBTP, Po(1), BEIBOIUTCS U3 KO-
3¢ PUIMEHTOB 10 TabJ. 4 NOCPEACTBOM OJHOM MM Oojlee MaTeMaTHYECKHUX Olepanyuii, BRIOPaHHBIX U3 IPYIIIIH,
COCTOSIILCH U3 OKPYTJICHHS, TOHMKAIOIIEH TUCKPETH3alNH, HHTEPIOISLIUN WITH ITPOPEKUBAHUSL.

17. dexonep 1o modomy oxHOMy 13 m.10-13, B koTopoMm (a3oBEIi cBUT 100aBiseTcsl B GUIBTPOBAHHBIH
3BYKOBOW CHTHAJI B TIOJIOCE HU3KHX YacTOT Mocie GUIbTpaii M KOMIICHCUPYETCs Tiepel KOMOWHIUPOBAHNEM.
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