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(57) PackpeIT croco6 st 1eKOAMPOBAaHKS KOAMPOBAHHOTO 3ByKOBOTO GUTOBOIO 1moToka. Criocob BKIO4aeT

B ce0s mpreM KOIMPOBAHHOTO 3BYKOBOTO OMTOBOTO IOTOKA M JCKOJHMPOBAHME 3BYKOBBIX TAHHBIX IUIS
(hopMIpOBaHUS EKOMTUPOBAHHOTO 3BYKOBOTO CHTHAJIA B ITOJIOCE HU3KUX YacTOT. Crioco0 JOMONMHUTETFHO
BKITIOUACT B CcOs M3BIICUCHHEC MCTAJAHHBIX PEKOHCTPYKIIMMA BBICOKMX YacTOT U (DHIBTPAILUIO
JEKOIMPOBAHHOTO 3BYKOBOTO CHTHajlla B IIOJIOCE HU3KHX YacCTOT TPEeOCHKOW (MIBTPOB pa3IOKeHHS
curHaia Uit (opMHpPOBaHUS (DMIBTPOBAHHOTO 3BYKOBOTO CHTHANIa B TMOJOCE HHM3KHX 4acToT. Criocod
TaKXKe BKJIFOYACT B ce0sl M3BIICUCHHE (PIIAKKOBOTO MPHU3HAKA, YKA3BIBAIOIIETO, JOJIKHBI JIU BBIMOIHATHCS
HaJ 3BYKOBBIMH JaHHBIMH CIIEKTPajJbHOE NPeoOpa3OBaHME WM TapMOHWYECKas TPAHCIO3WIUS, U
BOCCTAHOBIICHHE YaCTH BBICOKMX YaCTOT 3BYKOBOTO CHTHajlla C HCIIONB30BaHUEM (DHIBTPOBAHHOTO
3BYKOBOI'O CHTHaja B TOJIOCE HHU3KHUX YacTOT M METaJaHHBIX PEKOHCTPYKUHH BBICOKMX 4YacTOT B
COOTBETCTBHH C (pJIAKKOBBIM 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-
MMM TTOJIEPKUBACTCS TTOCPEACTBOM aJIalITUBHOI 00paTHON (HUIBTpALNH, a TaKKe HeoOsN3aTeIbHBIM 100aBe-
HHEM IIIyMa U CUHyCOMJaNnbHbIX curHanos. B crangapre AAC MPEG-4, cpeactso SBR BEIIONHAET CHEKTpaib-
HYIO BKJIEHKY (TakXke Ha3blBaeMOe JIMHEHHBIM IpeoOpa3oBaHUEM WM CIIEKTPAIBEHBIM NpeoOpa3oBaHueM), B KO-
TOPOM HEKOTOPOE KOJIMYECTBO CJIEIYIOMIMX APYT 33 IPYroM IMOJINana3oH0B KBaJpaTYPHBIX 3epKaIbHBIX (QHIIb-
tpoB (K3®, QMF) kommpyrores (nim "BkiIenBatoTcs") U3 NepelaHHON 9acTH MOJIOCHI HU3KUX 9aCTOT 3BYKOBOTO
CHTHaJa B YacTh IOJIOCH BBICOKMX YacTOT 3ByKOBOT'O CHTHAJNA, KoTopas popMupyeTcst B JeKoaepe.

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

Kparkoe onucanue BADHAHTOB OCYyIlleCTBIeHHs H300peTeHUs

PackpeITa nepBast rpynna BapHaHTOB OCYIIECTBICHHS, KOTOPas OTHOCHTCS K CIIOCO0y ISt AEKOIUPOBAHHSA
KOJIMPOBAaHHOT'O 3BYKOBOTO OMTOBOTrO 1moToka. Crioco0 BKIItO4aeT B ce0sl MpueM KOJMPOBAaHHOTO 3BYKOBOTO OH-
TOBOTO ITOTOKA U JIEKOUPOBAHHE 3BYKOBBIX JIaHHBIX JUI (POPMHUPOBAHUS JIEKOJUPOBAHHOTO 3BYKOBOT'O CHUTHAJIA
B I10JIOCE HU3KHX 9acTOT. CIOCO0 JOMOIHHUTEIHHO BKIIIOYAET B CeOsl M3BJICUEHHE METaJaHHBIX PEKOHCTPYKILIUH
BBICOKHX YacTOT M (WIBTPALHUIO JEKOAWPOBAHHOTO 3BYKOBOTO CHI'Hala B IOJOCE HM3KHMX YacCTOT I'PeOEHKOM
(UITBTPOB pa3NoKeHUsI CHTHANIA Uil (GOPMHUPOBaHMS (DHILTPOBAHHOTO 3BYKOBOTO CHTHajla B TI0JIOCE HU3KUX
yacToT. Croco0 JOMOIHNUTENBHO BKIIOYAET B ce0st M3BJIeUCHHE (DIIa)KKOBOTO NMPHU3HAKA, YKa3bIBAIOIIETO, TOJIK-
HBI JIU BBITIOJHATHCS HAJl 3BYKOBBIMH JaHHBIMH CIIEKTPalbHOE NPEeoOpa3oBaHUE MIIM TapMOHHUYECKAsk TPAHCIIO-
3UIMSL, ¥ BOCCTAHOBJICHNE YaCTH BBICOKHX YacCTOT 3BYKOBOT'O CHI'HAJIA C MCIONb30BaHUEM (DPHIIBTPOBAaHHOTO 3BY-
KOBOTO CHTHaJIa B I0JIOCE HU3KUX YacTOT U METAJAaHHBIX PEKOHCTPYKIHH BBICOKHMX YaCTOT B COOTBETCTBHU C
(bnmaxKoBBIM TIpH3HAKOM. B 3akirodenne, crocod BKIOYAET B ceOsi KOMOMHUpPOBaHUE (QUIBTPOBAHHOTO 3BYKO-
BOTO CHT'HaJa B MI0JIOCE HU3KHUX YacTOT M BOCCTAHOBJICHHOW YaCTH MOJIOCHI BBICOKUX YacTOT IJIst (JOPMHUPOBAHHSA
MINPOKOIOJIOCHOTO 3BYKOBOTO CUTHAIA.

Bropas rpynmna BapuaHTOB OCYIIECTBIEHUS OTHOCUTCS K 3ByKOBOMY JEKOJEPY A AEKOAUPOBAHUS KOIU-
POBaHHOTO 3BYKOBOT'O OMTOBOTO 1MoTOKa. J/lekozep BKiIIO4aeT B ceOsi BXOAHOW MHTEpdeiic I mprueMa KOoIupo-
BAaHHOTO 3BYKOBOTO OMTOBOTO IOTOKA, I'/Ie KOAWPOBAHHBIN 3BYKOBOH OMTOBBIN IOTOK BKIIIOYAET B ceOs 3BYKO-
BbIC JJaHHBIC, TIPEJCTABIISIONINE COO0I 4acTh HU3KHMX YacTOT 3BYKOBOTO CHTHaja, U OCHOBHOW JIeKOAep A Jie-
KOJIMPOBaHMS 3BYKOBBIX JAaHHBIX, YTOOBI ()OPMUPOBATH AEKOIUPOBAHHBIM 3BYKOBOW CHTHAI B IOJOCE HU3KUX
yacToT. Jlekonep Taxke BKIIIOYaeT B ce0sl NEeMYIbTUINICKCOD JUIS M3BJIEUCHUS! U3 KOAMPOBAHHOTO 3BYKOBOTO
OUTOBOTrO IOTOKA METANAaHHBIX PEKOHCTPYKIMH BBICOKHX YacTOT, TJI€ METaJaHHbIC PEKOHCTPYKIUHM BBICOKHX
YacTOT BKJIIOYAIOT B ceOst paboure mapaMeTpsl IS Tpoliecca PEKOHCTPYKIMH BBICOKHX YacTOT, KOTOPBIHA JH-
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HEHHO MpeoOpa3yeT HEKOTOPOe KOMUYSCTBO CICAYIOMIMX IPYT 3a APYroM MOJAMATIA30HOB M3 YaCTH ITOJIOCHI
HU3KHX YaCTOT 3BYKOBOT'O CHTHAJA B YACTh IOJIOCHI BBICOKHMX YaCTOT 3BYKOBOTO CHTHAJIA, ¥ TPEOCHKY (QHIBTPOB
pa3oXKeHus CUTHANA JUIsT QMIIBTPALlM JEKOJUPOBAHHOTO 3BYKOBOTO CHTHANA B ITOJIOCE HU3KUX YACTOT, YTOOBI
(hopmMupoBaTh (pUIETPOBAHHEBIN 3BYKOBOI CHTHAJ B MOJIOCE HU3KUX YacTOT. Jlekoaep HOTOIHUTENHHO BKIIFOYAaeT
B ce0s IeMyNBTUILICKCOP I M3BJICUCHUS M3 KOJUPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA (hIIasKKOBOTO TPH-
3HaKa, YKa3bIBAIOIIETO, JOJDKHBI JIM BBIOJIHATHCSA HaJ 3BYKOBBIMH JaHHBIMU JIMHEHHOE NpeoOpa3oBaHHE WIH
TapMOHWYECKasl TPAHCTIO3UINS, U BOCCTAHOBUTENHh BBICOKHX YACTOT JUISI BOCCTAHOBJICHHS YaCTH BBICOKHX Yac-
TOT 3BYKOBOTO CHTHAlIa C HCIIOJIB30BaHUEM (PHIBTPOBAHHOTO 3BYKOBOTO CHTHAJA B MOJIOCE HU3KHUX YaCTOT H
METaJJaHHBIX PEKOHCTPYKIUHU BBICOKAX YacTOT B COOTBETCTBHH C (PIIAKKOBBIM NPU3HAKOM. B 3akirodeHue, jae-
KOJIep BKJIFOYAeET B ceOsl TpeOeHKY (DUIBTPOB CHHTE3a CUTHANA Il KOMOMHHPOBAaHUS (PITBTPOBAHHOTO 3BYKOBO-
TO CHUTHAJA B MOJOCE HU3KUX YaCTOT M BOCCTAHOBIICHHOHN YaCTH TOJOCH BEICOKHAX YaCTOT, YTOOBI (hOPMHUPOBATH
MIMPOKOTIOIOCHBIHN 3BYKOBOY CHUTHAJL.

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

Kpartkoe onucanue uepre:xeit

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

@wur. 2 - CTpyKTypHas cxeMa KOIMPOBIIHKA, KOTOPBIH SBISETCS BApUAHTOM OCYIIECTBICHHUS 00J1agaoero
pu3HaKaMu U300peTeHust 0J10ka 00pabOTKK 3ByKOBOT'O CUTHAJIA.

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

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

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

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

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

Cucrema 0003Ha4YeHHii 1 TEPMHHOJIOTHS

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

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

Ha BceM MpOTSDKEHUM 3TOTO ONMHCAHWS HU300pPETEHUs, B TOM YHUCIE, B GOpMylie H300pETCHHS, TCPMUH
"mpucoenuHseTC" WK "MpUCOeTUHEH" UCTIONB3YETCs B IMMPOKOM CMBICIE, 9TOOBI 03HAYATh MPSIMOE HIIH OTIO-
cpenoBaHHOE coequHeHue. TakuM 00pa3oM, ecii MepBoe yCTPOHCTBO MPHUCOCTMHICTCS K BTOPOMY YCTPOHCTRY,
COEIMHEHNE MOXET MPOUCXOANTE Yepe3 MPsIMOe COSTMHEHNE WM Yepe3 OIMOCPETOBAHHOE COSANHEHHE C TIOMO-
MIBI0 IPYTHUX YCTPOWCTB M COCIOMHEHHH. bojee TOro, KOMIOHEHTHI, KOTOpble OOBEIUHEHBI B N C IPYTHMHU
KOMIIOHEHTaMH, TaK)Ke COeAMHEHBI IPYT C APYTOM.

IoapoOHoe onrcaHue BAPMAHTOB OCYIIeCTBIEHUS H300peTeHHs

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

SBR npeamnouTHTeNsHO UCHOIB3YETCsl B KAYECTBE CUCTEMBI C ABOMHON YaCTOTOW AUCKPETH3ALUH, IIPHUYEM,
JeKaIUiA B OCHOBE KOJIEK paboTaeT Ha IOJIOBMHE MCXOJIHOW YacTOTHl THCKpPETU3allid, B TO Bpems kak SBR
(GYHKIIMOHMPYET Ha UCXOMHON dacToTe Auckpernzanuu. Koauposmuk SBR paboraer mapamienbHo ¢ JekKamuMm
B OCHOBE OCHOBHBIM KOJIEKOM, XOTsI M Ha 00JIee BRICOKOW 4acToTe auckperusanuu. XoTs SBR rmaBHsM 0O6pazom
SBIISIETCA TOCTOOPAabOTKOW B JIEeKOnepe, Ba)KHBIC IMapaMeTphl W3BIEKAIOTCS B KOIMPOBIIHKE, IUISI TOTO YTOOBI
obecrieunBaTh HanOOJIEEe TOYHYIO PEKOHCTPYKIIMIO BRICOKHX YacTOT B jeKkojaepe. KomupoBImuk OleHHBaeT OTH-
Garorryro criekTpa nuamasona SBR, 9To kacaeTcs 4aCTOTHO-BPEMEHHOTO IHANa30Ha/pa3pemieHust 0 BpeMeH! 1
4acToTe, MOJXOMIIINX JUIS XapaKTePUCTHK TEKYIINX CErMEHTOB BXOAHOTO curHana. Orubaromias criekTpa ore-
HHUBAETCS IOCPEACTBOM Pa3I0KEHUS CUTHANIA ¢ MOMOIIBI0 KoMIuekcHbIX K3®d u nmocneayromero pacuera 3Hep-
run. Pa3penienns o BpeMeHH M 4acTOTe OrMOaloINX CHEKTPa MOTYT BHIONPATHCS C BBICOKOH CTENEHBIO CBOOO-
IbI, JUIsL TOTO 4TOOBI 00ecneyrBaTh HAWJIydllee paspellcHHe MO BPEMEHH W YacTOTe Ui JaHHOTO CEerMEeHTa
BXOAHOTO curHana. OmeHka orudaronel JOmKHA YYUTHIBATh, YTO MEPEXOIHBIA MPOIECC B OPUTHHATE, TIABHBIM
00pa3zoM pacIojI0KeHHBIH B 00J1aCTH BBICOKMX YacTOT (HalpHMep, BBICOKHI BBIOPOC), OyAeT NIPUCYTCTBOBAThH B
HE3HAYUTENILHOW CTereHn B copMupoBaHHOW SBR monoce BBICOKMX YACTOT mepea KOPPEKIUeH Oorudaromie,
MOCKOJIBKY TI0JI0Ca BBICOKHX YacTOT B JIEKOJepe OCHOBAaHA Ha IOJIOCE HU3KHUX YacTOT, TJe MEePEXOTHBIN IpoIecc
BBIpPA)XEH B TOPA3I0 MEHBIICH CTETIEHH M0 CPaBHEHHIO C ITOJIOCOI BBICOKMX YAaCTOT. DTOT acleKT HaKJIaJbIBaeT
WHBIE TPeOOBaHMS Ha pa3pelIeHue M0 BPEMEHH U YaCTOTE JaHHBIX OTHOAIOIIeH CIIEKTpa 0 CPaBHEHHIO C TPaIH-
IIMOHHOH OIEHKOW Oru0aromeli CreKTpa, Kak UCIoIb3yeMast B IPYTUX aTOPUTMaX 3BYKOBOTO KOJTUPOBAHHS.

Kpome ormbaromed criekTpa, M3BIEKAIOTCS HECKOJBKO JOMOTHUTEIBHBIX MapaMeTpOB, MPEACTaBIISMIOMINX
co00il creKTpajbHBIE XapaKTEPUCTHKH BXOJHOTO CHUTHalla JUIsl pa3HbIX YacTOTHO-BpeMeHHBIX obOusacteif. Ilo-
CKOJIbKY KOJMPOBILMK €CTECTBEHHO UMEET JOCTYI K UCXOJHOMY CUTHAITY, a TaKkKe K HH(POPMAIHU O TOM, KaKUM
obpazom Gsiox SBR B nekonepe OyzneT co3maBaTh MOJIOCY BEICOKHX YacTOT, PH YCIOBHHU OIPEEIICHHOTO Habo-
pa mapaMeTpoB YIpPaBICHHS, MOXKHO, YTOOBI CHCTEMa CIPABISUIACH C CUTYAIHSIMH, TIC IMOJIOCA HU3KUX YacTOT
COCTABJISICT MOIIIHBII TAPMOHUYECKHIN P, a MOJI0CA BBICOKUX YaCTOT, KOTOPas JOJDKHA OBITH BOCCO3/IaHa, TIaB-
HBIM 00pa30M COCTaBIISIET CITydaifHBIE COCTAaBIIAIONINE CHTHANA, a TAK)Ke CUTYaIlWH, IJIe MOIIHBIC TOHAJIHHBIE
COCTaBIIIONIIE MPUCYTCTBYIOT B MCXOIHOMW TIOJIOCE BBICOKHX YacTOT 0€3 aHaJoroB B TOJIOCE HU3KMX YacTOT, HA
KOTOpO¥ OCHOBaHa 00JIaCTh MOJIOCHI BBICOKUX YacTOT. bosee Toro, kogupoBumk SBR pabotaer B TeCHOM 3aBHU-
CHUMOCTH OT JIS)KAIIeTO B OCHOBE OCHOBHOTO KOJIEKa, YTOOBI OIIEHMBATh, KAKOH YaCTOTHBIN AMAINa3oH OJDKEH
ObITh OxBaueH SBR B manubiii MoMeHT BpeMeHu. Jlanaple SBR pannonansHO KOAMPYIOTCS TIepen mepenadei
MOCPENICTBOM HCIOJIB30BAaHUS IHTPONMHITHOTO KOMMPOBAHMSA, a TAKXKE 3aBUCHMOCTEH KAaHAJIOB YIIPABIITIOLIIX
JIAHHBIX, B CIIy4ae CTEPeOPOHUIECKUX CUT'HAIIOB.

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

Jlexogep SBR TummuHO BKITIOYAET B ce0s1 HECKOJIBKO pa3HbIX yacTe. OH CONMEPKUT MOAYIh JEKOIUPOBaA-
HUsI OUTOBOTO MTOTOKA, MOIYJh BOCCTaHOBIEHHS BBICOKHX dacToT (HFR), Moxyiie JONMOTHHUTENEHBIX BBICOKOYAC-
TOTHBIX COCTABJIIONIMX U MOJIYJIb KOppeKTopa orubdaromeid. CucreMa OCHOBaHa Ha TpeOeHKe (GHIBTPOB U3 KOM-
riekcHo3HaYHBIX K3®. B Momyne n3BnedeHuss OMTOBOIO TOTOKA, YIPABIIIOIINE JaHHBIC CUUTBHIBAIOTCS W3 OH-
TOBOTO ITOTOKA U JEKOTUPYIOTCS. BpeMs/gacToTHas ceTKa MOIydaeTcs A TEKYIIETo Kaapa repe] CYUTHIBaHHU-
€M JIaHHBIX Oorubaromiedl U3 OUTOBOrO MOTOKA. JleXkamuii B OCHOBE OCHOBHOW JIEKOAEP NEKOIUPYET 3BYKOBOM
CHTHAJ TEKYIIEro Kazapa (XoTs u ¢ Oojiee HU3KOW 4aCTOTOM JUCKPETU3alNH), I CO3/IaHHsI OTCUETOB 3BYKOBOTO
CUTHAJIa BO BPEMCHHOM 00sacTh. Pe3ymbTHPYOMNiA Kap 3BYKOBBIX JAHHBIX HCIIONB3YETCS VIS PEKOHCTPYKIIUU
BBICOKHX 4acToT MoxyneM HFR. JlekonnpoBaHHBIH CHTHAI B T10JI0OCE HU3KUX YacTOT 3aTEM IOJIBEpraeTcs pas-
JIO)KEHHIO CUTHAJla ¢ WCIIONIb30BaHHEM IpebeHkn (uibTpoB n3 K3®. PekoHCTpyKImMs BHICOKMX YacTOT M KOp-
peKnys orudaroIieit BIIoCIeICTBUH BEIITOIHSIOTCS HaJl OTCYETaMH MOJINana3oHoB rpebeHkn puabTpoB 13 K3D.
Bricokne 9acTOThl peKOHCTPYHUPYIOTCS M3 MOJOCH HU3KMX YacTOT THOKMM 0Opa3oM Ha OCHOBAaHHMH 3aJaHHBIX
mapaMeTpoB yIpaBlieHHUA. bojee Toro, peKOHCTpyHpOBaHHAS MOJ0CA BEICOKMX YaCTOT aJalTUBHO (IIBTPYETCS
Ha OCHOBE KaHAJOB ITOJAMANla30Ha COTJIACHO YIPABJIIIONIUM JaHHBIM, 9TOOB 00ECTICUYUTh HAJUICKAIINE CIICK-
TpaJbHbIC XapaKTePUCTHKH JaHHOW YaCTOTHO/BPEMEHHOM 001acTH.

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

Kaxnpiii 610k 6utoBoro motoka AAC MPEG-4 MoxkeT BKITIOYaTh B ce0s1 HEKOTOPOE KOJTMIECTBO CHHTAK-
CHYECKHX AJIEMEHTOB (KaXKABIN M3 KOTOPHIX TaKXKe MaTepHaTN30BaH B OMTOBOM TOTOKE B BHJAE CETMEHTA IaH-
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HBIX). CeMb THIIOB TaKUX CHHTAKCHYECKHX 3JIEMEHTOB ompezencHo B ctangapte AAC MPEG-4. Kaxnprit cun-
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" .

I'apMoHnYecKHid TpaHCTIO3ep LENIOYNCICHHOTo nopsiaka T oroOpaxkaeT CHHYCOUAY € YacTOTOH B CHHY-
couny ¢ yactoroit T, TeM BpeMeHeM coXpaHsis JIMTEIbHOCTh curHaia. Tpu nopsaka, T=2, 3, 4, THIUYHO HC-
TIOJIB3YIOTCS TIOCIIEAOBATENHHO U CO3MAHMS KaXKIOW YacTH JKEJIaTeIbHOTO BRIXOJHOTO YaCTOTHOTO AHMAana3oHa
C WCIIOJIb30BAaHMEM HAMMEHBIIETO BO3MOXKHOTO IMOpSAAKAa TpaHCHo3uunuu. Eciam TpeOyeTcss BBIXOTHON CHTHAI
BBIIIIE UAla30Ha TPAHCIO3UINK YETBEPTOTO TOPSIKA, OH MOXKET (POPMHUPOBATHCS MOCPEICTBOM CIBHUTOB IIO
yactote. Korga BO3MOXXHO, MOYTH KPUTHYECKU JTUCKPCTU3UPOBAHHBIC BPEMCHHBIC O0JIACTH OCHOBHOW TMOJIOCHI
CO3/1at0TCs I 00pabOTKH, YTOOBI MUHUMU3UPOBATH BEIYUCIUTEIHHYIO CII0KHOCTb.

BbuToBslit motok, copmupoBaHHblii B cooTBeTcTBUM co craHmaproM USAC MPEG (B marepuanax Ha-
CTOSIIIEH 3asBKM MHOTIa YIIOMHHAEeMBIH Kak "ouToBeiid notok USAC"), BKitodaeT B ce0sl KOJUPOBaHHBIN 3BYKO-
BOM KOHTCHT W THIIMYHO BKJIIOYACT B ccOs METaJaHHBIC, YKA3bIBAIONINE KaXKIBIH THI 00paOOTKU PEILIHKAIINN
MOJIOC CIIEKTPa, KOTOPAast MOJKHA MPUMEHATHCS ACKOACPOM JUIS ICKOINPOBAHKS 3BYKOBOTO KOHTEHTa OMTOBOTO
notoka USAC, w/wim MeTagaHHbIe, KOTOPhIE YIPaBISAIOT TaKOW 00paOOTKONW PEIUIMKAIMH ITOJIOC CIIEKTpa FITH
YKa3bIBalOT TI0 MEHBIIIEH Mepe OJHY XapaKTePHUCTUKY I TIapaMeTp Mo MEHBIIeH Mepe oaHoro cpenctsa SBR
n/mm cpenctea eSBR, koTopoe MOMMKHO MPUMEHSTHCS U AEKOAUPOBAHUS 3BYKOBOTO KOHTEHTa OUTOBOTO TO-
Toka USAC.

B Martepmanax HacTOsIIEH 3asgBKH HCIIOJB3yeM BBIpAKCHHE "MeTaqaHHBIE ycoBepleHCTBOBaHHONH SBR"
(mmu "metanmanabie eSBR") s 0003HAYEHUS METaJaHHBIX, YKA3BIBAIOIIUX KaXKIBIH THI 00pabOTKH peruinKa-
IIUH TIOJIOC CIICKTPa, KOTOpas JOJDKHA MIPUMEHSTHCS JCKOJCPOM LTS JCKOTUPOBAHUS 3BYKOBOI'O KOHTEHTA KOJIH-
POBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKa (Hampumep, outoBoro moroka USAC), W/wiu KOTOpHIC YIIPABISAIOT Ta-
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KO# 00pabOTKOH pEIUIMKAIIUK OJIOC CICKTPa W/WIIU YKa3bIBacT MO MCHBIICH Mepe OJIHY XapaKTEPUCTHKY WU
mapameTp Mo MEHbIIed Mepe omgHoro cpeactBa SBR w/mmm cpenctBa eSBR, mojuiexkaniero mpuMEeHESHHUIO IS
JIEKOTUPOBAHMS TAKOTO 3BYKOBOTO KOHTEHTA, HO KOTOPHIC HE OMMCAHBI W HE YMOMSHYTH B cTanmapte AAC
MPEG-4. Tlpumepom MetamanHbix eSBR sBisroTcst MeTagannabple (yKa3bIBAIONIUE WU TPEAHA3HAUYCHHBIC IS
yrpaBlieHUs] 00pa00TKON PETUIMKAIIMH TI0JI0C CIIEKTPa), KOTOPBIE OMUCAHBI MITH YIIOMSHYTH B cTanmapre USAC
MPEG, no ne B crangapre AAC MPEG-4. Takum o6pa3om, Metaganabie eSBR B MaTepmnanax HacTosmei 3asB-
Ki 0003HAYAIOT METalaHHbIe, KOTOPhIe He SABISIIOTCS MeTaganHbIMU SBR, a meramanneie SBR B maTepumamax
HACTOSIIEH 3as5BKH 0003HAYAIOT METAAaHHBIE, KOTOPBIE HE SBISAIOTCS MeTagaHHbIME eSBR.

Burossiit motok USAC MokeT BKITIoUaTh B ce0st kKak MeTaganHble SBR, Tak u Metagannbie eSBR. Tounee,
6utoBbii motok USAC MoxeT BKiIIOHaTh B ceds1 MeTananHble eSBR, KoTopele yrpaBisioT BeIIIOJIHEHHEM 00pa-
6otku eSBR nexonepom, u Meraganueie SBR, koTopsle ynpasisior BeioaHeHneM oopadbotku SBR nexonepom.
B cooTBeTCTBHM C TUIMYHBIMH BapHaHTAMH OCYIIECTBICHHUS HACTOSIIETO U300peTeHms, MeTamaHHble eSBR
(mampumep, crieruduunbie eSBR koHUrypannoHHbIe TaHHBIC) (B COOTBETCTBUH C HACTOSIIUM H300pETCHUEM)
BKITITOYCHHBIC B OUTOBBINA MOTOK AAC MPEG-4 (mampumep, B KoHTeliHepe sbr_extension() B KOHIIE MOJC3HON
Harpy3ku SBR).

Brimomnenue 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 YaCTOT 3BYKOBOI'O CHTHAaJa Ha OCHOBAHWHU PEIUIMKAIIMU MOCJIEJOBATEIBHO-
CTel TapMOHUK, KOTOpPBIE OBLITM YCEUEHBI BO BpeMs koaupoBaHus. Takas o6padorka eSBR TummuHO KOppeKTH-
pyeT oTHOaroNnIyIo crekTpa cOPMHUPOBAHHOM TOJIOCH BBICOKHUX YaCTOT U MIPUMEHSET 00paTHYIO0 (QHIIbTPAIHIO, U
JOOABIISICT IIIYMOBBIC ¥ CHHYCOUAATIBHEIC COCTABISIONINE, U TOTO YTOOBI BOCCO3MIaTh CIICKTPAILHBIC XapaKTe-
PHUCTHKH UCXOJIHOT'O 3BYKOBOTO CHTHAJIA.

B cooTBeTCTBHU ¢ TUITMYHBIMU BapUaHTAMHU OCYILICCTBICHUS H300peTeHUs, MeTaJaHHbie eSBR BKITIOUCHBI
(HampuMep, HEOONBIIOE KOTMYECTBO YIPABISIOIIUX OUTOB, KOTOPHIC SIBISIOTCS MeTamaHHeIME eSBR, Bkiroue-
HO) B OJIMH WM 0OJiee CETMCHTOB METAJJaHHBIX KOAMPOBAHHOI'O 3BYKOBOTO OUTOBOTO MOTOKA (HAIpUMEp, OUTO-
Boro nmotoka AAC MPEG-4), KoTOpsIii Takke BKIIOYaeT B ceOs KOJUPOBAHHBIE 3BYKOBBIE MAaHHBIE B JPYTHX
CerMeHTax (CerMeHTax 3BYKOBBIX HAHHBIX). THIHMYHO, IO MEHBIIEH Mepe OAWH TaKOW CErMEHT METaJaHHbIX Ka-
JKIOT0 0JIoKa OMTOBOTO MOTOKA MPEACTABISET COOOH (MM BKITIOYAET B CeOsI) DIIEMEHT 3aIOJTHEHUS (BKITFOYAL0-
A B ce0st MISHTU(HUKATOP, YKA3BIBAIOIUH HAYAJIO dJIeMEHTA 3all0JHEHMS ), 1 MeTanaHHble eSBR BKIItoueHb! B
3JIEMEHT 3aIlOJIHCHUS Toclie uaeHTuukaropa. dur. 1 - cTpyKTypHas cxeMa MPUMEPHOH Ienu 00pabOTKH 3BY-
KOBOTO CHTHaJIa (CHCTEMbI 00paO0OTKH 3BYKOBBIX JIAHHBIX), B KOTOPOW ONUH WK OoJiee M3 3JIEMEHTOB CUCTEMBI
MOJKET OBITH BBHITIOJIHEH B COOTBETCTBHUHU C BapUAHTOM OCYIICCTBICHHS HACTOSIIEr0 M300peTeHus. Cucrema
BKITIOYACT B CcOs CIEIYIONINE 3JIEMEHTHI, COCIMHCHHEIC IPYT C JPYTrOM, KaK IMMOKa3aHO: KOJUPOBIIHUK |, OICHC-
TeMy 2 TOCTaBKH, IeKoaep 3 U OJI0K 4 mocToOpaboTKH. B pasHOBHIHOCTAX MMOKa3aHHOM CHCTEMBI, HE BKIIFOUCHBI
B COCTaB OJIMH WM OoOJiee 3JEMEHTOB, MU BKIIIOYCHBI B COCTAaB JOMOIHUTEIBHEIC OJIOKH 00pabOTKH 3BYKOBBIX
JTAHHBIX.

B HEekoTOpBIX peanu3anusx, KOAUPOBIIUK | (KOTOPHIN MO BRIOOPY BKIIOYAET B ceOs OJIOK MpeaBapUTEITh-
HOW 00pabOTKM) BBIMMOJIHEH ¢ BO3MOXKHOCTHIO MPUHUMATEL OTcueThl PCM (BpeMeHHOH 00nacTH), comepikamue
3BYKOBOW KOHTEHT, B KQU€CTBE BXOJHOTO CHTHAJa M BBIAABATH KOJMPOBAHHBIA 3BYKOBOW OMTOBBIN IMOTOK (MMe-
foruit popMmart, KOTopbiii coBmecTrM co cTannapToM AAC MPEG-4), KOTOpbIi SBIsIeTCS YKa3bIBAIOIIUM 3BYKO-
BON KOHTEHT. J[aHHBIE OMUTOBOTO IOTOKA, KOTOPBIC YKa3bIBAIOT 3BYKOBON KOHTEHT, B MaTepHallaX HACTOSIICH
3asBKH MHOT/Ia YIIOMHHAIOTCS KaK "3BYKOBBIC NaHHBIC" WM "KOIWPOBAaHHBIE 3BYKOBBIE MaHHbBIE". Eciu komu-
POBIIUK BBITIOJIHCH B COOTBETCTBHH C TUITHYHBIM BapPUAHTOM OCYIICCTBICHHS HACTOSIIECTO U300PETEHUS, 3BYKO-
BOW OMTOBBII MOTOK, BBIIABAEMbIH M3 KOJMPOBIIMKA, BKIIOYaeT B ceds MeranaHuele eSBR (1, k Tomy xe, Tu-
MUYHO JPYTUC METaIaHHEIC), @ TAKXKE 3BYKOBBIC JIAHHBIC.

OmuH win 0ojee 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 MTOTOK, BHIIABACMBIH U3 KOAUPOBIIHKA 1.
KomupoBaHHBIN 3ByKOBOW OUTOBBIN MOTOK, BBIBEICHHBIN U3 KOJAUPOBIIUKA 1, MOKET COXPaHATHLCS MOICUCTEMON
2 (mampumep, B Buae DVD wmm qucka Bluray) wim mepemgaBaThbest TOJCUCTEMON 2 (KOTOpas MOXET PeaTi30BbI-
BaTh KaHAJ WIH CETh Mepeaaydn), MM MOXKET KaK COXPaHAThCS, TaK U IepelaBaThCs MOJCHCTEMON 2.

Jlekonep 3 BBIMIOJIHEH ¢ BO3MOXKHOCTBIO JEKOAMPOBATh KOJUPOBAHHBIA 3BYKOBOW OWTOBBIM moTok AAC
MPEG-4 (chopmupoBaHHBIH KOAMPOBIIUKOM 1), KOTOPBIH OH MPHHUMAET Yepe3 MmoAcucTeMy 2. B HEKOTOpBIX
BapHaHTaxX OCYIIECTBIICHU, IeKoAep 3 BBITOJHEH C BO3MOXXHOCTBIO U3BJIEKaTh MeTaganHsle eSBR u3 xaxmoro
O5oka OMTOBOTO MOTOKA U JACKOJMPOBATH OMUTOBBIN MOTOK (B TOM YHCIIE, TOCPESICTBOM BBITIOIHEHUS 00padOTKU
eSBR ¢ ucnonb3oBaHneM M3BICYEHHBIX MeTanaHHbIX eSBR) s hopmupoBaHns nekoIMpOBAaHHEIX 3BYKOBBIX
JAHHBIX (HApUMep, TOTOKOB JICKOIUPOBAHHBIX 3BYKOBBIX 0Tc4eToB PCM). B HEKOTOPBIX BapHaHTax OCYILECT-
BJICHUS, JCKOJAEP 3 BBITIOJIHEH C BO3MOXKHOCTBIO U3BJICKaTh MeTamaHHble SBR u3 OMTOBOTrO MOTOKA (HO HTHOPH-
poBath MeTananHble ¢SBR, BKIIIOYCHHBIC B OMTOBBIN MOTOK) M JCKOAMPOBATH OWTOBBIN MOTOK (B TOM YHCIIE,
MIOCPE/CTBOM BEINONHEHUS 00paboTkn SBR ¢ ncnonk3oBanneM u3BiIedYeHHBIX MeTanaHHbIX SBR) mis ¢popmu-
POBaHUS AEKOAMPOBAHHBIX 3BYKOBHIX JaHHBIX (HAIpHMeEp, IIOTOKOB AEKOAMPOBAHHBIX OTCUYETOB 3BYKOBOTO CHT-
Hama PCM. Tumnu4aro, nekonep 3 BKIOYaeT B ceOs Oydep, KOTOphI XpaHuT (Hampumep, HeddeMepHbIM o0pa-
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30M) CErMEHTHI KOJTUPOBAHHOTO 3BYKOBOT'O OMTOBOTO MOTOKA, IIPUHATOTO M3 TIOJCHCTEMBI 2.

Brok 4 mocto6paboTky mo ¢ur. 1 BEIMOIHEH ¢ BO3MOXXHOCTBIO IPUHIUMATH MMOTOK JCKOIMPOBAHHBIX 3BY-
KOBBIX JaHHBIX W3 JieKojaepa 3 (HampuMep, OTCUETHl 3ByKOBoro curHaja PCM) M BBIMIOTHATH MOCTOOPaOOTKY
HaJx HUM. B0k 1ocToOpaboTKH TakKe MOXKET OBITH BBIITOTHEH C BO3MOXKHOCTBIO BOCIIPOM3BOIUTH TTOJBEPTHY-
TBI TTOCTOOPa0OTKE 3BYKOBOW KOHTEHT (WJIM JEKOIMPOBAHHBIM 3BYKOBOHW CHTHAI, NMPUHATHIN M3 Aekonaepa 3)
JUTSL IPOUTPBIBAHMS OJHUM WIIH O0JIee TPOMKOTOBOPHTEIICH.

®ur. 2 - ctpykrypHas cxema komuposmuka (100), KOTOPBIN SBISETCS BapHAHTOM OCYIISCTBICHHS 00Ja-
JIAIONIETO MPU3HAKaMK M300peTeHust 0JI0ka 00pabOTKU 3BYKOBOTO cHrHaIa. JIFoOble M3 KOMITOHEHTOB WJIH dJIe-
MEHTOB KoaupoBInuKa 100 MOTYT OBITH pean30BaHBI B BHJC OJHOTO HIIM OOJice MPOIECCOB H/WIM OJHOW WA
6ousiee cxem (HampuMep, ASIC (crnenuamu3MpoOBaHHBIX HHTETPAIBbHBIX cxeM), FPGA (mporpaMMupyeMBbIX IOJIb-
30BaTelieM BEHTHIBHBIX MATPHII) WA JPYTUX HMHTETPATBHBIX CXEM) B alllapaTHBIX CPEICTBAaX, MPOTPaMMHOM
00eCTieYeHNN WM KOMOMHAIIMY alIapaTHRIX CPEJCTB U mporpaMMHoro obecreuenus. Konuposmuk 100 BrITHO-
yaeT B ce0s konupoBumk 105, kackan 107 3anoxautens/popmarepa, kackan 106 hopMupoBaHUS METaaHHBIX U
OydepHyro mamats 109, coennHeHHBIE Kak TIOKka3aHo. K ToMy ke, TunuaHo, koaupoBnuk 100 BriIrogaeT B ceOs
TIpyTrHue dJeMeHThl 00paboTku (He mokazanbl). Konuposmuk 100 BBITOJHEH ¢ BOBMOXHOCTBIO MPE0OPa30BLIBATH
BXOJTHOW 3ByKOBOW OMTOBBIN IMMOTOK B KOJMPOBAaHHKIHM BHIX0HOM OMTOBEIN oTok AAC MPEG-4.

I'enepaTop 106 MeTagaHHBIX MPUCOSINHEH W BBHIMOJIHEH C BO3MOXKHOCTHIO (POPMUPOBATH (M/MIIA TIPOITyC-
KaTh HackBO3b B kKackan 107) Meraganuabie (B ToM yucie, Merananuele eSBR u metanannsie SBR), xoTopsie
JIOJDKHBI OBITh BKITFOUEHBI KackagoMm 107 B KOMUPOBAHHBIN OUTOBBIN MOTOK, TIOJICKAIINA BEIBOY M3 KOJIHUPOB-
mmka 100.

Komuposmmk 105 nmpucoearHeH W BBIOJHEH ¢ BO3MOXXHOCTHIO KOJUPOBAThH (HAIIPUMEp, BBIMOIHSS CKa-
THC HaJl HIMH) BXOJHBIC 3BYKOBBIC JAHHBIC U MIPEIBSBIATH PE3yIbTHPYIONUIUI KOJHUPOBAHHBIA 3BYKOBOW CHUTHAI
B Kackaj 107 i BKIFOYCHUS B KOAUPOBAaHHBIN OUTOBBIA MOTOK, KOTOPHIH TOJKEH BBIIABaThCA U3 Kackana 107.

Kackan 107 BbIIOJHEH C BO3MOXKHOCTBIO MYJIBTUIUIEKCUPOBATh KOAUPOBAHHBINA 3BYKOBOM CUTHAJN U3 KO-
nuposuka 105 u metanansele (B ToMm yucie, Meraganusie eSBR u metanannsie SBR) u3 reneparopa 106 s
(hopMupoBaHHs KOTUPOBAHHOTO OMTOBOTO ITOTOKA, KOTOPHIN OJDKEH BBIAABATHCS M3 Kackama 107, mpenmouTH-
TEJNBHO TaK, YTOOBI KOAMPOBAHHBIA OUTOBBIA MOTOK MMeN GopMart, Kak 3aJaHHBIA OJHUM M3 BapPHAHTOB OCYIIE-
CTBJICHUS HACTOSIIETO M300pETCHHUS.

Bydepnas mamsare 109 BBIMONIHEHA C BO3MOXKHOCTBIO XpaHUThH (Hampumep, HedageMepHBIM 00pa3oM) IO
MEHBIIEH Mepe OTUH OJIOK KOJUPOBAHHOTO 3BYKOBOT'O OMTOBOTO TMOTOKA, BRIBEACHHOTO M3 Kackaxa 107, u mo-
CJIeIOBATEILHOCTh OJIOKOB KOIMPOBAHHOTO 3BYKOBOTO OHMTOBOTO IOTOKA 3aTeM MpembsBIsAeTCS u3 OydepHOH
namsTu 109 B kauecTBe BBIXOJHOTO CUTHaNA U3 koguposiuka 100 B cucteMy TOCTaBKH.

@ur. 3 - cTpyKTypHas cxemMa CHCTEMBI, BKIfouaroniei B ceds nexonep (200), KOTOPBIHA sABISIETCS BapHaH-
TOM OCYIIECTBICHHS O0JIATAOIIETO IPU3HAKAMHU U300peTeHUs 0Jioka 00pabOTKH 3BYKOBOTO CUTHAJIA H, IO BbI-
6opy, Taxxke noctapoueccop (300), mprcoeTMHEHHBINA K HeMy. JIF0ObIe W3 KOMIIOHCHTOB HJIM DJIEMCHTOB JICKO-
nepa 200 u noctrporeccopa 300 MOTYT OBITH PEaTH30BaHbI B BUIC OJHOTO WM 0OJIee MPOLECCOB /MM OTHOM
w 6osiee cxeM (Hampumep, ASIC (crienmann3npoBaHHBIX WHTErpalbHEIX cxeM), FPGA (mporpaMMupyembIx
MOJI30BATENIEM BEHTHJIBHBIX MATPHIl) WIH APYTHX MHTETPATBHBIX CXEM) B alllapaTHBIX CPEICTBAX, IPOTPaMM-
HOM OOeCTeYeHN Y WM KOMOMHAIINY aIllapaTHBIX CPEACTB M porpaMMHoro obecnieuenus. Jlexomep 200 conep-
*)uT Oydepryto mamate 201, nepopmarep 205 (CMHTaKCHUYECKHN aHAJM3aTOP) TOJE3HON HArpy3ku OHUTOBOTO
MoToKa, moacucteMy 202 neKoaUpOBaHMs 3BYKOBOTO CHTHaJIa (MHOTJa YIIOMHUHAEMYIO KakK Kackaj "0CHOBHOTO"
JIEKOAMPOBAHUS WM TIOJICUCTeMa "OCHOBHOTO" nexoampoBanms), kackan 203 obpadotkn eSBR u kackam 204
(hopMuUpOBaHUs YIPABISAIOIINX OUTOB, COCAMHEHHBIC KaK Mmoka3aHo. K ToMy xe, Tumudno, aekoaep 200 BKIO-
yaeT B ce0s1 pyrue 3J1eMeHTbl 00paboTKH (HE ITOKa3aHBbl).

Bydepnas mamsare 201 (Oydep) xpanur (Hanpumep, HedeMepHBIM 00pa3oM) MO MEHbIIEH Mepe OIUH
0JI0K KOIMPOBaHHOTO 3ByKoBOTO OMTOBOrO MoToka AAC MPEG-4, npunstoro nexonepom 200. I[Ipu skcrtyara-
n nexozaepa 200, mociaenoBaTenbHOCTh 0J10KOB OUTOBOTO MOTOKA NpeabsBisiercs: u3 Oygdepa 201 B nedopma-
Tep 205.

B pa3zHOBUAHOCTH BapuaHTa ocymiecTBieHus Ha ¢ur. 3, APU, KOoTOpbIil He ABIsSETCS NeKoaepoM (Hampu-
Mep, APU 500 mo ¢wur. 6) Brirodaer B ceds OydepHyro mamsaTh (Harpumep, 0ydhepHyro maMsTh, HASHTHIHYIO
O0ydepy 201), koTopast XxpaHUT (HampuMmep, HedPeMepHBIM 00pa30M) TI0 MEHBIIIEH Mepe OUH OJIOK KOJIHUPOBAH-
HOTO 3BYKOBOTO OHMTOBOTO TMOTOKa (Hampumep, 3BykoBoro ourtooro nmoroka AAC MPEG-4) toro ke camoro
Thma, npuHaToro 6ypepom 201 mo ¢wur. 3 win ¢ur. 4 (To ecTb, KOAUPOBAHHOTO 3BYKOBOTO OUTOBOTO IMOTOKA,
KOTOPBIN BKJIIOUaET B cebs MeTagannabie eSBR).

BHOBB co ccbutkoit Ha ¢ur. 3, nepopmarep 205 MPUCOCTUHECH U BBHIIOIHEH C BO3MOXKHOCTBIO JIEMYJIBTHUII-
JICKCHPOBATh KAXIBIH OJIOK OMTOBOTO MOTOKA JUIS M3BJICUCHUS MeTaaaHHBIX SBR (B TOM umcne, naHHBIC KBaH-
TOBaHHOM orudatromiei) 1 MetaganHbIX eSBR (1 THITUYHO Takke MPYruX METaJIaHHBIX) U3 HETO, IPEABABIATE MO
MeHblIeil Mepe MeranaHHele eSBR u meramanneie SBR B kackan 203 oOpabotku eSBR m TummuHO Takke
NPEIbSBIATh JAPYTHE H3BJICUCHHBIC METalaHHBIC B mojacucteMy 202 nexomupoBaHus (U, O BEIOOPY, TAKXKE B
renepatop 204 ynpasnstomux 6urtos). Jledopmatep 205 TakKe NPHCOECIMHEH M BBIIOIHEH C BO3MOXHOCTBIO
M3BJICKATh 3BYKOBBIC JAaHHBIE W3 KaXKIOro OJIoka OMTOBOTO IOTOKA, M NMPEIBSBIATH M3BICUCHHBIC 3BYKOBBIC
JaHHBIC B TIosicucTeMy 202 TeKoaupoBaHus (Kackaj IeKOIUPOBAHUS).
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Cucrtema o ¢ur. 3 1o BeIOOpPY Takxke BKIOUaeT B cebs moctmporeccop 300. IToctnponeccop 300 BKIIrO-
yaeT B ce0s1 OydepHyto mamsars 301 (Oydep) u apyrue sneMeHTs 00pabOTKM (HE MOKa3aHBI), B TOM YHUCIE, TI0
MEHBIIIEH Mepe OJWH dJIeMEHT 00paboTkH, mpucoenuHeHHbId k Oydepy 301. bydpep 301 xpanut (Hampumep,
HeaeMEPHBIM 00pa30M) TI0 MEHBIIIEH Mepe OJWH OJIOK (WIIH Kajp) AEKOJUPOBAHHBIX 3BYKOBBIX JaHHBIX, TIPH-
HATBIX moctiporieccopom 300 u3 nexomepa 200. DeMeHTs 00padboTKK mocTiporieccopa 300 mprcoeMHEHBI U
BBITTOJIHEHBI ¢ BOBMOXKHOCTBHIO IPHHUMATh M aJallTUBHO 00padaThIBaTh IMOCIEAOBATEIFHOCTh OJIOKOB (MM Kaj-
POB) NIEKOJAMPOBAHHOTO 3BYKOBOTO CHTHAlA, BhIBeeHHOTOo M3 Oydepa 301, ¢ mCcrmosb30BaHWEM METaJaHHBIX,
BBIBEJICHHBIX U3 moacucTeMbl 202 nexonupoBanus (u/uimu nedopmarepa 205), u/unm yrnpasisiioliuxX OUTOB, BBI-
BeJIeHHBIX U3 Kackana 204 nexoxepa 200.

IMoacucrema 202 nekoaupoBaHUsl 3BYKOBOTO curHajia Jiekogepa 200 BBIIOJIHEHA C BO3MOXKHOCTBIO JI€KO-
JUPOBATh 3BYKOBBIC TAHHEIC, H3BJICYCHHBIC CHHTAKCHYCCKUM aHanu3atopoM 205 (Takoe JEKOIUPOBAHUE MOXKET
YIOMHHATBCS KaK Omepaiust "OCHOBHOTO" JEKOAUPOBaHHS), UIS (HPOPMUPOBAHUS JCKOJAUPOBAHHBIX 3BYKOBBIX
JAHHBIX U MIPEABSBISATH JEKOANPOBAHHBIE 3BYKOBBIE JaHHEIE B Kackax 203 obpaborku eSBR. [lexoanpoBanue
BBIMOJTHACTCS B YACTOTHOM OOJIACTH M THIIMYHO BKIFOYAET B ceOsl 0OpalleHHOe KBaHTOBAaHUE, COMPOBOKIACMOE
CIIEKTPaAIbHOM 00paboTKoi. TUITHYIHO, 3aBepIIArONINiA Kackas 00paboTky B moacucteme 202 mpuMeHseT mpeod-
pa3oBaHME W3 YACTOTHOI 00JacTH BO BPEMEHHYIO 00JaCTh K JEKOAWPOBAHHBIM 3BYKOBHIM JaHHBIM YaCTOTHOM
o0iacTy, Tak 9TOOBI BRIXOAHBIMH JaHHBIMH TOJICUCTEMBI OBUIH JEKOJMPOBAHHBIC 3BYKOBBIE JaHHBIE BPEMEHHON
obnmactu. Kackanm 203 BBIOTHEH C BO3MOXKHOCTHIO TIpUMEHATH cpenctBa SBR u cpenctBa eSBR, ykazanHbie
MeTtagaHHbIME SBR 1 meTananasivMu eSBR (M3BIeueHHBIMH CHHTaAaKCHYIECKUM aHanm3aTopoM 205), K 1eKoaupo-
BaHHBIM 3BYKOBBIM JaHHBIM (TO €CTh, BHITOIHATH 00padboTky SBR 1 eSBR Haj BHIXOIHBIMHU JaHHBIMU ITOJICHC-
Tembl 202 eKOAMPOBaHUS ¢ MCHONb30BaHneM MeTanaHHbIX SBR u eSBR) mis ¢opMupoBanust HonmHOCTBIO je-
KOJIMPOBaHHBIX 3BYKOBBIX JAHHBIX, KOTOpPBIE BBIBOISTCS (Hampumep, B noctrnpoueccop 300) u3 nexoxepa 200.
Tunmano, nexoxep 200 BkmovaeT B cedst maMsATh (IOoCTymHYI0 U3 moacucteMbl 202 u kackana 203), koTopas
XpaHUT JeopMaTUPOBAHHEIC 3BYKOBEIC TaHHBIC U METaJaHHbIC, BEIIAaHHBIC U3 Aedopmatepa 205, a kackan 203
BBIMOJTHEH C BO3MOYKHOCTBIO OCYIIECTBIIATEH JOCTYH K 3BYKOBBIM JAaHHBIM U METaJaHHBIM (B TOM YHCIE, METa-
nmaaaeiM SBR 1 meTamanaeiv eSBR) mo Mepe HamoOHOCTH BO Bpemst 00paboTku SBR u eSBR. O6paboTka SBR
1 oOpaboTka eSBR B kackame 203 MOKET CUMTATHCS MOCTOOPAOOTKON Ha BBIXOE M3 TOJACUCTEMBI 202 OCHOBHO-
ro aexomupoBanus. [To BeIOOpy, mekoaep 200 Taxke BKIIOYAET B ce0s IMOJACUCTEMY 3aBEPIIAIOIIETO MOBHIIIA0-
MIeTO MUKIIHPOBAHUS (KOTOpasi MOXET MPUMEHATH Cpe/CTBa MapaMeTpudeckoit crepeodponuu ("PS"), ompene-
nennsle B ctanmapre AAC MPEG-4, ¢ ucnonp3oBanueM MeTafgaHHbIX PS, m3pnedeHnbx aedopmarepom 205,
W/WIHM yIPaBISAIONIUX OUTOB, chOopMUpPOBaHHBIX B mojacucteMe 204), KoTopas MPUCOEIWHEHA W BBIMOJHEHA C
BO3MOKHOCTBIO BBHITIOJHATH ITOBBIIIAIONICE MUKIIMPOBAHUE HAJ BBIXOMHBIM CHTHAJIOM Kackama 203, uToObl
(hopMUpPOBATh MOTHOCTBIO JCKOIUPOBAHHBIN MOJBEPTHYTHIH MOBBIIIAIOIIEMY MHUKIIAPOBAHUIO 3BYKOBOW CHT-
HaJl, KOTOpBIN BeIBoAUTCA U3 Aekoaepa 200. B xauecTBe anprepHaTuBsl, nocriuponeccop 300 BEIIOIHEH C BO3-
MOJKHOCTBIO BEITIOJIHSATH MTOBBIMIAIOINICe MUKIIUPOBAHKIE HAJl BRIXOJHBIM CHTHaJIOM Jaekoxaepa 200 (Hampumep, ¢
UCIIOJIb30BaHUEM METafaHHBIX PS, m3pneueHHbIX aedopmatepom 205, W/imu ynpaBIstonmx OUTOB, CHOPMHUPO-
BaHHBIX B ojcucteme 204).

B oTBeT Ha MeTanmaHHBIe, U3BIeUYCHHBIE nedopMmaTepoM 205, rereparop 204 ynpaBiasiomuX OUTOB MOXKET
(hopMHUpOBATH YIPABIIONINE JaHHBIC, U YIPABIAIOMINE JaHHBIE MOTYT HCIIOJIB30BAThCA B IMpeaenax JeKoaepa
200 (manpuMep, B TOJCUCTEME 3aBEPIIAIONIECTO TMOBBIIIAIONIETO MUKITUPOBAHNS) W/HIIN MPEABIBIATHCSI B Kade-
CTBE BBIXOJHOTO cuTHaNa nekozaepa 200 (mampumep, B moctmporneccop 300 i UCTIONB30BaHUS TPHU MTOCTOOpa-
0oTke). B oTBeT Ha MeTaJJaHHbBIE, N3BJICUCHHBIC M3 BXOJHOT'O0 OUTOBOTO MOTOKA (U, IO BEIOOPY, TAKXKE B OTBET Ha
yIpaBJSIONIME TaHHbIE), Kackan 204 MoxkeT (popMUpoBaTh (M MPeABIBIATH B noctnponeccop 300) ynpasisio-
e OWTHI, YKa3bIBAIOIINE, YTO JACKOIMPOBAHHBIC 3BYKOBBIC JAaHHEIC, BhIIaBacMble U3 Kackana 203 oOpaboTku
eSBR, nOmKHBI OBEpraThcss KOHKPETHOMY THITYy MOCTOOPaOOTKHA. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHUS,
nexonep 200 BBIMONHEH ¢ BO3MOXHOCTBIO NPEIBSIBIATh METaJaHHBIC, H3BJICUCHHBIC nedopmarepoMm 205 w3
BXOJIHOTO OMTOBOTO IOTOKA, B mocTrporneccop 300, a mocrnpoueccop 300 BEIMOIHEH C BO3MOXKHOCTBIO BBITIOJI-
HATH MOCTOOPa0OTKY HaJ AEKOAMPOBAHHBIMH 3BYKOBBIMH JaHHBIMU, BRIBEACHHBIMU U3 Aekozaepa 200, ¢ ucmob-
30BaHHEM METaJaHHBIX.

®ur. 4 - ctpykTypHas cxema 6ioka (210) o6padboTtku 3BykoBoro curnaia ("APU"), KoTopbIii ABISETCS eme
OJIHAM BapHaHTOM OCYIIECTBIICHUS 00JIAaroNIero Mpu3HaKaMu n300peTeHust 0J0ka 0OpaboTKH 3BYKOBOTO CHT-
Hama. APU 210 sBnsieTcss yHacIeIOBaHHBIM JIEKOJEPOM, KOTOPHIH HE BBIMIOJTHEH ¢ BO3MOXHOCTBIO BBITIONHSTE
o6paboTtky eSBR. JIto0bie n3 koMIOHEHTOB WK d5ieMeHTOB APU 210 MoryT OBITh pealn30BaHbl B BHJIE OJHOTO
nm 6oJiee MPOIeCCOB W/Witi OHOHN win Oonee cxem (Hanmpumep, ASIC (crenuanu3upoBaHHBIX MHTETPATBHBIX
cxem), FPGA (mporpaMMHUpyeMbIX MOJIb30BaTEIeM BEHTHJIBHBIX MATPHIl) WIM IPYTHX HHTETPAIBHBIX CXEM) B
amnmapaTHbBIX CPEICTBAX, MPOTPAMMHOM OOCCIICYCHUHU WJIH KOMOWHAIIMU annapaTHBIX CPEICTB U MPOrPaMMHOTO
obecnieuennsi. APU 210 comepxur Oydepnyro mamsate 201, nedopmarep 215 (cMHTakCHUECKMH aHAIN3aTOP)
MOJIC3HON HArpy3Ku OWMTOBOTO MOTOKA, mojcucteMy 202 AeKOAMPOBaHUS 3BYKOBOTO CUTHANA (MHOTJA YIIOMH-
HAaeMyI0 Kak Kackaj] "OCHOBHOTO" NEKOJWPOBAHUSA WJIM MOJCUCTeMa "OCHOBHOTO" JEKOIUPOBAHUS), U KacKaJ
213 ob6paboTtku SBR, coemuneHHble, Kak nokazano. K Tomy ke, tunmmaHo, APU 210 Bkimovaer B ce0s apyrue
3JeMeHTHI 00padoTku (He moka3ansl). APU 210, Hampumep, MOXKET NMPEACTABIATE COO0H KOAMPOBIIHK, TEKOIED
WY TIEPEKOTUPOBINUK 3BYKOBOTO CHT'HAJIA.
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OnemenTsl 201 u 202 APU 210 naeHTHYHBI OAMHAKOBO MPOHYMEPOBAHHBIM 31eMeHTaM Aekonepa 200 (mo
¢wur. 3), 1 BEIIETIPUBEICHHOE MX ONMCAaHUE MOBTOPAThCA He Oyner. [Ipu skcrmyatanuu APU 210, mocnenosa-
TEJIHHOCTh OJIOKOB KOJIHWPOBAHHOTO 3BYKOBOTO OMTOBOTO MmoToka (butoBoro noroka AAC MPEG-4), mpuanmae-
moro APU 210, npenpssisiercs u3 6ydepa 201 B nedhopmarep 215.

Jledhopmarep 215 nprucoenrHeH U BBITIOIHEH ¢ BO3MOXHOCTBHIO IEMYJIbTUIIIICKCUPOBATH KKIBIH OJIOK OH-
TOBOTO ITOTOKA, YTOOBI M3BJIEKaTh MeTananHbie SBR (B ToM uncie, JaHHbIE KBAHTOBAaHHOW OTHOAIOIIEH) U TaKKe
TUIAYHO IpYyTHe MeTaJlaHHbIe W3 HEero, HO UTHOPUPOBATh MeTagaHHble eSBR, KoTopbie MOTYT OBITh BKIFOUEHBI
B OUTOBBIN IMOTOK, B COOTBETCTBUH C JIFOOBIM BapHUAHTOM OCYIIECTBIICHUS HAcTOsIIero n3odperenus. Jedhopma-
Tep 215 BBHINOIHEH C BO3MOKHOCTBIO JI0OABJIATH IO MeHbIIeH Mepe MeTananHble SBR B kackax 213 o6pabotku
SBR. [edopmarep 215 Takxke MPUCOCAMHEH W BEINOJHEH C BO3MOXKHOCTBIO M3BJICKATh 3BYKOBBIC JTaHHBIC W3
Ka)XJI0T0 0JI0Ka OMTOBOTO MOTOKA, W MPEABSIBISATh U3BJICUCHHBIE 3BYKOBBIC TaHHBIE B TojacucteMy 202 nexoau-
poBaHus (KacKaJ ICKOAUPOBAHUS).

[Moacucrema 202 nexkoaupoBaHus 3Byka aekoaepa 200 BBIOJIHEHA C BO3MOXKHOCTBIO JI€KOIUPOBAThH 3BY-
KOBBIE JJaHHBIE, N3BJIeYeHHbIe nedopmarepom 215 (Takoe AEKOJUPOBAHUE MOXKET YIIOMHMHATHCS KaK OTepaius
"OCHOBHOT0" NIEKOAMPOBAHUS), 1T (POPMHUPOBAHHS JEKOAUPOBAHHBIX 3BYKOBBIX MAaHHBIX M MPEIBSABIATH IEKO-
MpOBaHHbIE 3BYKOBBIC JaHHBIE B Kackan 213 oO6pabdotku SBR. JlekomupoBaHue BBITIONHSAETCS B YaCTOTHOW 00-
nacTu. TUIMHYIHO, 3aBEpIIAIONTNI Kackax o0paboTku B moacucteMe 202 mpuMeHseT peoOpa3oBaHue U3 9acTOT-
HOM 00JIACTH BO BpEMEHHYIO 00JIacTh K JIEKOAMPOBAHHBIM 3BYKOBBIM JIaHHBIM YaCTOTHOW OOJIACTH, TaK YTOOBI
BBIXOJHBIMH JAHHBIMH IIOJICHCTEMBI OBUIM JIEKOAWPOBAaHHBIC 3BYKOBBIC NaHHBIE BpeMeHHOW obOmactu. Kackan
213 BBITIOJTHEH C BO3MOKHOCTRIO MpUMeEHATH cpenctBa SBR (Ho He cpenactBa eSBR), ykazanHble MeTagaHHBIMU
SBR (u3BneueHHBIME AedopMaTepoM 215), K 1eKOIUPOBAaHHBIM 3BYKOBBIM JTaHHBIM (TO €CTb, BHIIIOJIHATH 00pa-
60Tky SBR Hazx BEIXOAHBIME JaHHBIME NoAcHCTEMBI 202 TEKOANPOBAHUS C UCTIOIb30BaHHEM MeTaqaHHbIX SBR)
JUtst (OopMUPOBaHUS TIOTHOCTBIO JIEKOJAUPOBAHHBIX 3BYKOBBIX AHHBIX, KOTOPEIC BBIBOAATCS (HAIpHMeEp, B MOCT-
npoueccop 300) n3 APU 210. Tunmuno, APU 210 BrirtodaeT B ce0st maMsTh (ZOCTYNHYIO U3 noacucteMsl 202 u
Kackaga 213), kotopas XpaHuT neopMaTHPOBAHHBIC 3BYKOBEIC MAHHBIC U METAJaHHBIC, BBITAHHKBIC U3 Jcdop-
Matepa 215, a kackazx 213 BBIITOJIHEH ¢ BO3MOKHOCTBIO OCYIIECTBIISATH TOCTYII K 3BYKOBBIM JAHHBIM U METaJaH-
HBIM (B TOM umcie, metaganasiM SBR) o Mepe HamoO6HOCTH BO BpeMs oOpaboTku SBR. O6padorka SBR B kac-
Kaze 213 MOXKeT cUuTaThCs MOCHenyromeld o0paboTKOW Ha BBIXOJE U3 MOACKCTEMBI 202 OCHOBHOTO JEKOIHUPO-
BaHus. [lo BeIOOpY, APU 210 Takke BKJIIOUAET B ce0S MOJACHCTEMY 3aBEPIIAIOIIETO MOBBIMAIOIIETO MUKIIIUPO-
BaHUs (KOTOpas MOXET NMPUMEHSATh CpPeICcTBa MapaMerpudeckoit crepeodonnu ("PS"), onpenencHHble B CTaH-
napre AAC MPEG-4, ¢ ucroyib30BaHneM MeTafaHHBIX PS, m3BiedeHHbIX aedopmarepom 215), kotopas mpu-
COCJIIHCHA W BBITIOJHEHA C BO3MOXKHOCTBIO BBIMTOJHATH MOBBIIIAIONICE MUKITHPOBAHUE HAJl BBIXOIHBIM CHUTHA-
JoM Kackana 213, 9To0sl GOpMHPOBATH MOTHOCTHIO JCKOIMPOBAHHBIN ITOJBEPTHYTHINA MOBBIIIAOIEMY MHKIIHU-
pOBaHUIO 3BYKOBOM cHUrHami, koTopeli BeiBoguTca U3 APU 210. B xauecTBe anbTepHATUBBI, IOCTIPOLECCOP BbI-
MOJTHEH C BO3MOKHOCTBIO BBITIONHSTH TOBBIIIAIOIICE MUKITUPOBaHUE HaJ BEIXOMHBIM curHaioMm APU 210 (wa-
IpUMEp, C UCIOIB30BAHUEM METadaHHBIX PS, m3BneueHHBIX nedopmarepoM 215, w/mimm yrnpapisionmx OUTOB,
copmuposanubsix B APU 210).

Pazmmunbie peanm3anuu koguposmpka 100, nexogepa 200 u APU 210 BBITOJHEHBI C BO3MOXHOCTBIO BBI-
TIOJHSTH Pa3HbIE BapHAHTHI OCYIIECTBICHHS 00IaJafomIero Mpru3HakaMu n300peTeHms crrocoba.

B cooTBeTCTBHE C HEKOTOPHIMH BapHaHTAMH OCYIIECTBIICHUS, MeTaganHble eSBR BKiIOUeHs! (Hampumep,
HEeOOJIBIIIOEe KOJIMYECTBO YIPABIIONINX OUTOB, KOTOPHIE SBIAIOTCS MeTagaHHBIMA eSBR, BKITIOUEHBI) B KOIHPO-
BaHHBIM 3BYKOBOW OHMTOBBINA MOTOK (Hampumep, OutoBblii MoTok AAC MPEG-4), Tak 4T0OBI YHACIEeIOBaHHBIE
JIeKoiepbl (KOTOpBIE HE BBHIIOJIHEHBI C BO3MOKHOCTHIO CHHTAKCHUECKH aHaJIM3MpoBaTh MeTananHsle eSBR u
UCIIOJIb30BaTh Kakoe Obl To HU ObIIO cpeacTBo eSBR, k koTopomy oTHOcsTes MeTanaHuble eSBR), MoryT urHo-
pupoBaTh MeTananusle eSBR, HO, TeM He MeHee, AeKOTUPOBaTh OUTOBBII ITOTOK, HACKOJIBKO BO3MOXKHO 0e3 Hc-
NoJb30BaHus MeTanaHHbIX eSBR nm kakoro 061 To HE ObLIO cpencTBa eSBR, k KoTopoMy oTHOCATCS MeTanaH-
Hble eSBR, THnmuHO 6e3 Kakoro Obl TO HH OBIJIO 3HAYNUTEIHHOTO YXYHAIICHHS KauecTBa JEKOAMPOBAHHOTO 3BY-
KoBoro curHaia. OmHako, nexozepsl eSBR, BBINOJIHEHHBIE C BO3MOXKHOCTBIO CHHTAKCHYECKH aHAJIM3UPOBATH
OWTOBBIN TOTOK IS HIASHTHU(GUKAIUKA MeTaaaHHbIX eSBR W s wcmonb30BaHus MO MEHBIIEH Mepe OJHOTO
cpenctBa eSBR B oTBeT Ha MeTamanHbie eSBR, OyayT o0ianaTh BHITOJaMH HCIIOJIB30BAHMSI 1T0 MEHBINEH Mepe
onmHOrO Takoro cpenctea eSBR. TloaTomy, BapHaHTHI OCYIIECTBICHUS H300PETEHUS MPEIyCMaTPUBAIOT CPECT-
BO ISl PalMOHAIBHON Tepenadyd YHpaBJIONINX JAaHHBIX YCOBEPIICHCTBOBAHHOM PEIUIMKALIMH IOJOC CHEKTpa
(eSBR) nin MeTagaHHBIX 00paTHO COBMECTHMBIM 00pa3oM.

Tunmano, Merananasle eSBR B OHTOBOM MOTOKE SBIAIOTCS YKa3hIBAIOIIMME (HAIPUMEpP CIyXaT IpHU3Ha-
KOM I10 MEHBILICH Mepe OJHOW XapaKTepUCTUKH WM IapaMeTpa) OJHOTO WM OoJiee M3 CIEIYIONIUX CPENCTB
eSBR (xoropsie onucansl B crangapre MPEG USAC, u xoTopble MOTJIH OBITh MM MOTJIH HE OBITH IPHUMEHEH-
HBIMH KOJMPOBIIMKOM BO BpeMsi popMHpOBaHMsI OUTOBOTO ITOTOKA):

TrapMOHHYECKasl TPAHCIIO3UIIHST, U

JIOTIOJTHUTENbHAS NpeABapuTeNbHast 00padoTka BKIeiiKkol ¢ moMomnsio K3® (nmpenBapurenbHOe BEIpaBHU-
BaHHE).

Hampumep, metananasie eSBR, BKIFOUeHHBIE B OMTOBBIN MOTOK, MOTYT OBITh YKa3bIBAIOIIUMHU 3HAYCHUS
napameTpoB (onrcanHbIxX B ctagaapte USAC MPEG u B HacTosIIeM N300peTeHIH ):
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sbrPatchingMode[ch], sbrOversamplingFlag[ch], sbrPitchInBins[ch], sbrPitchInBins[ch] u
bs_sbr_preprocessing.

B Martepmanax Hacrtosiei 3asBku, obo3HadeHue X[ch], rme X -HEKOTOPHIH mapameTp, 0003HAYAET, UTO
napameTp oTHocutcs K kaHaiy ("ch") 3ByKoBOTO KOHTEHTa KOJUPOBAHHOTO OMTOBOTO TOTOKA, IMOJJICKAIIETO
JEKOTUPOBaHNIO. Pamy mpoCTOTHI, MBI HHOT/IAa 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 orubaromeit ("env'") SBR kanana ("ch") 3BykoBOro KOHTEHTa KOAMPOBAHHOTO OWUTO-
BOTO TIOTOKa, TOJIEKAIIETO IEKOJMPOBAHMIO. Pamy mpocTOTHI, MBI HHOTIa OITyCKaeM BbIpakeHus [env] u [ch], n
JIOIyCKaeM, 4TO COOTBETCTBYIOLIHMI ITapaMeTp OTHOCHUTCS K ornbaromeit SBR kaHaaa 3ByKOBOro KOHTEHTA.

Bo Bpems nexkonupoBaHHs KOIMPOBAHHOTO OMTOBOTO ITOTOKA, BHINOJHEHHE TapMOHHYECKOIH TpaHCHO3H-
IIUM BO BpeMsi cTaauu o0pabotku eSBR nexonupoBanus (s Kaxaoro kaHaia, "ch", 3BykoBoro KOHTEHTa, yKa-
3aHHOTO OWTOBBIM IIOTOKOM), YIpPaBISETCS CIEAYIOIMMH MapameTrpamu MeramaHHbix eSBR: sbrPatching-
Mode[ch]: sbrOversamplingFlag[ch]; sbrPitchInBinsFlag[ch]; u sbrPitchInBins[ch].

3nauenune  "sbrPatchingMode[ch]" yka3siBaeT THO ~ TpaHCIO3epa, HCHoib3yeMbli B eSBR:
sbrPatchingMode[ch]=1 yka3pIBaeT HErapMOHHYECKYIO BKJIEHKY, Kak OmMcaHo B pasnene 4.6.18.6.3 cranmapra
AAC MPEG-4; sbrPatchingMode[ch]=0 yka3piBaeT rapmoHndeckyro Bkieliky SBR, kak yka3zaHHas B pazfeine
7.5.3 umu 7.5.4 crangapra USAC MPEG USAC.

3nagenue "sbrOversamplingFlag[ch]" yka3piBaeT UCTIOIB30BaHUE AJANITUBHOM MO OTHOIICHHIO K CHTHATY
TIepEeTMCKPETU3AIMN YaCTOTHOH oOacTti B eSBR B komOuHaimu ocHoBanHoH Ha J[I1® rapMoHnUyeckoit BKICHKH
SBR, kak omucano B pazaene 7.5.3 cranmapra USAC MPEG. DToT (1aXKOBBIN MPHU3HAK YIPABISLCT pa3MepoM
JI1®, xoTopble HCTIONIB3YIOTCS B TpaHcmo3epe: | yKa3bIBaeT aKTUBHPOBAHHYIO aalNTHBHYIO 10 OTHOLICHUIO K
CHTHAJy NepeIUCKPETH3aIMI0 YaCTOTHON obsiacTy, Kak onncano B paznene 7.5.3.1 craumapra USAC MPEG; 0
yKa3bIBaeT JICaKTHBUPOBAHHYIO aJalTHBHYIO 110 OTHOIICHHUIO K CUTHAJY IEePEIUCKPETH3alNI0 YacTOTHOH obac-
TH, Kak onucaHo B pazjene 7.5.3.1 cranpapra USAC MPEG.

3nauenue "sbrPitchInBinsFlag[ch]" ympaBnseT uaTepnperanueii mapamerpa sbrPitchInBins[ch]: 1 yka3sI-
BaeT, 4To 3HadeHue B sbrPitchInBins[ch] aelicTBurensHO 1 Gombine Hymns; 0 yka3bIBaeT, 9To 3HaYeHHE sbrPitch-
InBins[ch] ycTaHoBI€HO B HOJIB.

3nauenue "sbrPitchInBins[ch]" ynpaBnser no6aBieHHeM YIeHOB BEKTOPHOTO MPOW3BEIEHUS B TapMOHH-
geckuil TpaHcmnozep SBR. 3nauenme sbrPitchinBins[ch] siBiseTcss memodnciIeHHBIM 3HaUY€HHEM B IHWAIa30HE
[0,127] u mpencTaBisieT coOOW paccTOSHUE, U3MEPEHHOE B JJIEMEHTaxX pa3pemieHust 1mo gactore mist 1536-
toyeynoe J{I1D, neiicTByroriee Ha YacTOTe JUCKPETU3AINH OCHOBHOTO KOJEpa.

B ciryqae, eciin OutoBslit morok AAC MPEG-4 ykaseiBaet napy kaHaiaoB SBR, ubn kaHanbl He COeMHEHEI
(BMecTo oguHOYHOTO KaHayia SBR), GUTOBBIH MOTOK SBIISIETCS! YKA3bIBAIOIINM JIBa HK3EMILISIpa BHILICTIPHBE/CH-
HOTO CHHTaKcuca (U1l TapMOHMYECKOH WIJIM HETapMOHHWYECKOW TPaHCIIO3WLMH), OJWH JUIS Ka)KJOro KaHaja
sbr_channel pair element().

I'apmoHnueckas TpaHcno3unus cpeactBa eSBR THIIMYHO yiydInaeT KayecTBO JEKOJMPOBAHHBIX MY3bI-
KaJbHBIX CHTHAJIOB C OTHOCHUTEIIFHO HU3KMMH YaCTOTaMH pasjeneHus. Herapmonmueckas TpaHCIO3HUIHA (TO
€CTh, YHACJCIOBAHHAS CHEKTpalbHAs BKIICIHKA) THIIMYHO YIydIIaeT pedeBble cUrHaimbl. OTCroma, OTIpaBHAs
TOYKa MPH NPUHSATHH PEIICHUS B OTHOLICHUU TOTO, KAaKOW THIT TPAHCIIO3HUIIMU TIPEIMOYTHTEICH I KOIUPOBa-
HUSI KOHKPETHOTO 3BYKOBOT'O KOHTEHTA, COCTOUT B TOM, YTOOBI BEIOMPATh CIIOCOO TPAaHCIIO3UITNH B 3aBUCHMOCTH
OT BBISIBIICHHSI PEUN/MY3bIKH, IIPHYEM, TApMOHUYECKAs TPAHCIO3HIINS BBIMOTHACTCS Ha/l My3bIKaIbHBIM KOHTCH-
TOM, U CIIEKTpaJIbHasl BKJICIKa HaJl peUeBBIM KOHTECHTOM.

BrinonHeHue npeaBapuTeNbHOTO BBIpaBHUBAHKS BO BpeMsi 00padoTku eSBR ympasisiercst 3Ha4eHUEM 01
HOOWTHOTO MapameTpa MeTanaHHbiXx eSBR, m3BectHOro Kak "bs sbr preprocessing", B TOM cMbICIe, 4TO Tpel-
BapUTEIbHOE BHIPABHUBAHUE BBITIOJIHACTCS MJIM HE BBITIOJIHSACTCS B 3aBUCHMOCTH OT 3HAYECHUS 3TOTO OJMHOYHO-
ro 6ura. Koraa ncnone3yercst anroputM BiiIeiku ¢ momoinsio K3® SBR, kak onucannsiii B paszaene 4.6.18.6.3
crannapra AAC MPEG-4, sran npeaBapHUTeIbHOTO BEIPABHUBAHMST MOXKET BBIITOJHSTHCS (KOT/Ia yKa3zaH Iapa-
MeTpoM "bs_sbr preprocessing') B IOIBITKE M30€KaTh OTCYTCTBUS HENIPEPHIBHOCTH MPOQUIIST OrHOAroIIei Criek-
Tpa BBICOKOYACTOTHOTO CHTHAJIA, TIOAaBaeMOTO B IOCIEAYIOMNN KOPPEKTOp orubaromieil (KoppekTop orudaro-
el urpaet poJib eime ogHoi craguu oopadoTkn eSBR). [IpenBaputebsHOe BEIpaBHUBAHUE THITMYHO YTy4IlIaeT
JIeCTBHE TIOCIIEAYIONIETO Kackaia KOPPEKIMY OTHOAIOIeH, JaBas B pe3yIbTaTe CUTHAN B II0JIOCE BHICOKHX Yac-
TOT, KOTOPBIF BOCIIPHHUMAETCS 00JIee YCTOWIUBBIM.

Oxupaercs, yTo oOIee TpeOoBaHME K CKOPOCTH Tiepenayn B OUTax Ui BKIIOUSHHUS B MeTajanHble eSBR
6urtoBoro notroka AAC MPEG-4, ykaspiBaronye ynoMsiHyThIe Bblie cpeactBa eSBR (rapmonndeckyio TpaHc-
TIO3UIIMIO U TIPE/IBAPUTEIbHOE BEIPAaBHUBAHNE) OY/ET IMOPsAKA HECKOJIBKUX COTEH OHMT B CEKYHJy, TaK Kak TOJIb-
KO OTJIMYHUTENILHBIE YIPaBISIONINE JaHHbIE, HEOOXOAUMBIE /IS BHITTOJMHEHUs 00paboTku eSBR, mepenatorcs B
COOTBETCTBHH C HEKOTOPHIMH BapHaHTaMH OCYILIECTBIICHUS W300peTEeHUs. YHacJeJOBaHHBIE NEKOAEPbl MOTYT
UTHOPHPOBATH 3Ty HH(OPMALIMIO, TAK KaK OHA BKJIIOYEHA 00pPaTHO COBMECTUMBIM 00pa3oM (Kak OyZIeT MOsICHEHO
nozxe). [ToaTomy, maryOHoe BIMsSHHE Ha CKOPOCTH Iiepeiaun OUTOB, CBI3aHHYIO C BKJIIOYEHHEM B COCTaB MeETa-
IaHHBIX eSBR, He3HAUUTENBHO 10 PSAAY MPUYHH, B TOM YHCIIE, CICTYIOIIIM:

YXYZIIIEHHE CKOPOCTH Tepenadu ONTOB (00YCIIOBICHHOE BKIIFOUEHUEM B COCTaB MeTanaHHbIX eSBR) sBiist-
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eTcsl BechbMa HeOOJIbIION Noel MOJTHOM CKOPOCTH INepeiadyn OUTOB, TaK Kak MepearoTcsl TOJIbKO OTIMYHTEINb-
HbIE YIPaBISIOIIUE JaHHBIE, HEOOXOMMBIE IS BBIOIHEHNST 00paboTkn eSBR (a He omHOBpeMeHHas nepenaya
ynpaBisitomyx faHaex SBR); n

HacTpoiika cBs3aHHO#M ¢ SBR ympasmstomnieit nHbopManuy TUMAIHO HE 3aBHCHT OT MOAPOOHOCTEH TpaHC-
TIO3HIINN.

Takum 06pa3om, BapHaHTHI OCYIIECTBICHHU H300PETEHNUS IIPEAYCMaTPHUBAIOT CPEACTBO IS PALlMOHATBHON
nepeaayn yIpaBIAIONNX JaHHBIX YCOBEPIICHCTBOBAHHON pernInKanyy noioc crekrpa (eSBR) nimm metaganabIx
oOpaTHO coBMeCcTUMBIM 00pa3oM. ParnmonanpHas mepemada ynpaBisitomuX JaHHBIX eSBR ymensmraer tpeboBa-
HUS K TaMSTH B JIeKOJiepax, KOJUPOBIINKAX U MEPEKOJUPOBIINKAX, IPUMEHSIONINX ACTIEKTH N300pETEeHUs, TeM
BpPEMEHEM HE MOBEPTasiCh OLTYTHMOMY HEOJIaronpHsITHOMY BO3/ICHCTBUIO HA CKOPOCTh Nepenauu OutoB. boee
TOTO, CJIOXKHOCTb M TpeOoBaHMs K 00paboTKe, CBsI3aHHBIE ¢ BhINONHEHHEM eSBR B cooTBeTcTBHN € BapHaHTaMu
OCYIIECTBIICHHSI N300PETEHNs, TAaK)Ke YMEHBIIAIOTCS, Tak Kak naHHble SBR HeoOXoquMo oOpabaThiBaTh TOJIBKO
OJIVH pa3, U HET OJJHOBPEMEHHOH Iepenadu, Kotopas uMena Obl MecTo, eciu 061 eSBR oOpabaTsiBaiicst B BUE
MOJHOCTBIO oTAenbHoro tuna oosekra B AAC MPEG-4 BMecTo BetpanBanus B konek AAC MPEG-4 oGpatHo
COBMECTHMBIM 00Pa3oM.

3arem, co ccpUIKON Ha ¢ur. 7, ommmmeM 3meMeHTH Onoka ("raw_data block") 6mroBoro moroxa AAC
MPEG-4, B koTopoMm MeTaganHbie eSBR BKIIIOUEHBI B COCTaB B COOTBETCTBHY C HEKOTOPHIMH BapHaHTAMHU OCY-
IIECTBJICHUS Hacrtosmero mizooperenus. @ur. 7 - cxema Omoka ("raw_data block") 6uroBoro moroxka AAC
MPEG-4, nmoka3bIBaromnias HEKOTOPBIE €T0 CETMEHTHI.

brox OutoBoro mortoka AAC MPEG-4 moxer BKkimodaTh B ceOs MO MeHbIIEH Mepe oamH '"sin-
gle channel element()" (Hampumep, 3TEMEHT OIMHOYHOTO KaHAJa, TOKA3aHHBIA Ha (ur. 7), W/HIH 0 MEHBIICH
Mmepe oauH "channel pair element()" (ocobo He rmokazaHHBIH Ha (UT. 7, XOTSI OH MOXKET IPUCYTCTBOBATH), B TOM
YHcIle, 3ByKOBBIC JaHHbIE JUIS 3BYKOBOH NMPOTrpaMMbl. BIIOK Takyke MOXKET BKIIIOYAThH B ce0s1 HEKOTOPOE KoJn4e-
crBo "fill elements" (Hampumep, meMeHT | 3arOIHEHHS W/ BJIEMEHT 2 3alojHEHHs 1o ¢ur. 7), BKIOYaIo-
mux B ce0s JaHHBIe (HampUMep, METaJlaHHbBIE), WMEIOIIME OTHONIeHWEe K mporpamme. Kaxapri "sin-
gle channel element()" Bkirouaet B ce0s uaeHTnukatop (Hanpumep, "ID1" mo ¢ur. 7), yka3sIBaromuii Ha4aIo
3JIeMEHTa OJUHOYHOTO KaHala, M MOKET BKIIOYAaTh B ce0s 3BYKOBBIC JAaHHBIC, YKA3bIBAIOIIHE APYTOM KaHAI
MHOT'OKaHaJIbHOW 3BYKOBOH mporpammbl. Kaxmeri "channel pair element" Bkmowaer B cebs mueHTH(HUKATOP
(He mokazaH Ha ¢Gur. 7), YKa3bIBAOIIUK HAYAIO JIEMEHTA Mapbl KaHAJIOB, 1 MOXET BKIJIIOYATh B Ce0S 3BYKOBBIE
JAaHHBIC, YKa3bIBAIOIINE IBAa KaHAJIA IPOTPAMMEL.

fill_element (B MaTepnanax HacTOsIIEH 3aBKH YIOMUHACMEBIH KaK 3JI€MEHT 3aIllOJHEHHs1) OUTOBOTO MOTO-
ka AAC MPEG-4 Britouaet B ceds unentuduxarop ("ID2" mo ¢ur. 7), ykaspIBaroniuii Hayajao 3jeMeHTa 3a-
TIOJIHEHHMS], U JaHHBIE 3allOJIHEHMs rocie uaeHTudukatopa. aenrndpukarop ID2 MoxkeT cocTosATh U3 TPEeXOHT-
HOTO 0€33HaKOBOTO LIEJIOTO YHCIIa, IepeJaBaeMoro crapmum outom Brepen ("uimsbf"), uMmeromero 3HayeHue
0x6. JlaHHBIC 3aMOTHEHHUS MOTYT BKJIIOYATh B ceOsl dneMeHT extension payload() (nHOTHA B Marepuanax Ha-
CTOSIIIEH 3asBKM YIOMHMHAEMBI KaK ITOJIe3Hasi Harpy3ka pacIIMpeHHs), Yeil CHHTAaKCUC ToKa3aH B TaOim. 4.57
crangapta AAC MPEG-4. HeckoibKo THITOB TIOJIC3HOH HATPY3KU PACIIMPCHUS CYIICCTBYIOT U UACHTUDUIHPY-
IOTCSI TIOCPEJICTBOM Tapamerpa "extension type", KOTOpPBIH SIBJISETCS UYETHIPEXOUTHBIM O€33HAKOBBIM IEIBIM
YUCJIOM, TIepeaaBaeMbIM cTapiiuM Outom Brepen ("uimsbf™).

JlannbIe 3amonHeHNs (HampuMep, UX MOoJIe3Has Harpy3Ka pacIIipeHus) MOTYT BKIIOYATh B CE0S 3aT0JIOBOK
WM UICHTU(GUKATOP (HAarpuMep, "3arojgoBok 1" mo ¢ur. 7), KOTOPBIH yKa3bIBAET CETMEHT JAHHBIX 3aIlOJTHSHUS,
KOTOpBIE SIBJSIFOTCS yKa3bIBatomMMHu 00BeKT SBR (To ecTh, 3aroioBok MHUNMAIM3UpYET THI "o0bekTa SBR",
yKa3bIBaeMBIN CCBUTKOI Kak sbr extension data() B cranmapre AAC MPEG-4). Hanpumep, mosnie3Hast Harpy3ka
pacmmpeHus perutnkanuu mojoc crekrpa (SBR) naenrudummpyercs 3navernnem '1101" wmm '1110', gaTo xacaer-
cs1 oJisl extension_type B 3aroyioBke, npudeM, '1101" uaeHTHQHUIMPYET MONe3HYI0 Harpy3Ky pacluIMpeHus ¢ JaH-
HeiMH SBR, a '1110' npeHTndUIMpyeT 1M HONE3HYI0 HArpy3Ky pacmmpeHus ¢ qaHHbIME SBR ¢ nmknmmueckum
n366rTouHbIM KostoM (CRC) 11 mpoBepku paBHIIbHOCTH JaHHBIX SBR.

Korpma 3aronoBok (Hampumep, mose extension type) MHMIUMaIH3UpyeT THN oObekra SBR, MeramanHble
SBR (mHOrma ymoMuHaeMble Kak '"JaHHBIE pPEIUIMKAllMM IOJOC CIEKTpa"' U YKa3bIBA€MBIE CCBUIKOM Kak
sbr_data() B cranmapre AAC MPEG-4) crienyror 3a 3arojloBKOM, U 110 MEHBIIEH Mepe OAWH 3JIEMEHT pacIinpe-
HUS pETUTHKAITIY TI0JIOC criekTpa (Hampumep, "snemenT pacmupenus SBR" anemenTa 1 3anmonaenus no ¢wur. 7)
MOJXKET cienoBaTh 3a MeTagaHHbIMU SBR. Takoif 37eMeHT paciiMpeHus PerTUKaIiy MoJI0C CIeKTpa (CeTMEHT
OWTOBOTO MOTOKA) YKAa3BIBAETCS CCHUTKOM Kak KoHTeitHep "sbr extension()" B cranmapre AAC MPEG-4. Dixe-
MEHT PACITUPEHUS PETUTUKAIINH TTOJIOC CIIEKTPA TI0 BEIOOPY BKIIIOUAET B ce0s 3ar0JI0BOK (HAIIpUMep, "3aroJI0BOK
pactmpenus SBR" anemenTa 1 3amonsaenus no dur. 7).

Cranpapr AAC MPEG-4 mpeanonaraet, 4To 3J€MEHT PacIIUpPEHHs PEIUIMKALUH T0JI0C CIEKTpa MOXKET
BKJIIOYaTh B ceOst naHHble PS (mapamerpudeckoil ctepeooHnn) 11 3BYKOBBIX JTaHHBIX HporpamMMbl. CTaHgapT
AAC MPEG-4 npeanonaraert, 4To, KOTJa 3aroJOBOK 3JIEMEHTA 3alOTHEHUs (HalpuMep, ero Moje3HO! Harpy3ku
pacimpenus) HHANuanu3upyeT Tin oobekra SBR (kak 310 gemaer "headerl" mo dwur. 7), u 3IeMeHT pacimupe-
HUS PEIUTMKAalUK TMOJIOC CIIEKTpa dJIEMEHTa 3all0JIHeHUs BKIIIOYaeT B cels naHHbIe PS, snemeHT 3amoiHeHUs
(HanpuMep, ero mosie3Has Harpy3ka paclinpeHus) BKIIoYaeT B ceOsl JaHHbBIE PEIUIMKALIUH MTOJIOC CIIEKTpa, | Ia-
pametp "bs_extension id", ure 3HaueHHUe (TO ecTh, bs extension id=2) ykaspiBaeTt, yTO naHHBIC PS BKIIIOYCHEI B
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9JIEMEHT PaCHINPEHHs PEIUTUKALUH MOJI0C CHEKTPa 3JIEMEHTa 3aIl0THEHUSL.

B cooTBeTCTBMM C HEKOTOPHIMH BapHaHTAMH OCYIIECTBIICHHUS HACTOSIIEr0 M300pETEeHHs, METaIaHHbIE
eSBR (manpumep, ¢GraKKoBbIi MPU3HAK, YKA3bIBAIOIIWM, TOJDKHA JTH 00paboTKa yCOBEPIICHCTBOBAHHON PETUIH-
Karuu nojoc crektpa (eSBR) BEIMOMHATECS HaJ 3ByKOBBIM KOHTEHTOM 0j10ka). Hampumep, Takoit (haaskkoBBIH
MPU3HAK YKa3bIBaeTCs B 3JeMeHTe | 3amosHeHus 1o ¢ur. 7, rae GprakKoBEIH MPU3HAK BCTPEYAETCS MOCIIE 3aro-
noBka ("3aronoBka pacmmpenust SBR" anemenra 1 3anomaenus) "snementa pacumpenus SBR" anemenTa 1 3a-
nosHeHus. [1o BBIOOPY, Tako# (IaKKOBBIN MPU3HAK M JOTOJHUTENbHBIC NaHHbIe eSBR BKIIIOUYEHBI B dJIEMEHT
pacIIpeHust peruInKaIiuy T0J0C CIEKTpa MOCIe 3arojIoBKa AJIEMEHTa PACIIMPEHHS PETUTUKAINH TI0JIOC CTIEKTpa
(manpumep, B aieMeHT paciiupennss SBR anemenra 1 3amonnenus Ha ¢ur. 7, mociie 3arojioBka paclinpeHus
SBR). B cooTBeTcTBIM ¢ HEKOTOPHIMU BapHaHTaMH OCYIIECTBIICHHUS HACTOSIIETO H300PETEHUS, JIICMEHT 3a11oJl-
HCHHS, KOTOPBIM BKJIIOUaeT B ceOs MetamaHHeie eSBR, Taxke Bitoyaet B ceOs mapamerp "bs extension id",
Yybe 3HaUeHHE (HanmpumMep, bs_extension id=3) ykasbIBaeT, 4To MeTasaHHble eSBR BKIIIOYEHBI B 3IEMEHT 3a110J1-
HEHUs, ¥ 4To 00paboTka eSBR 1oykHa OBITH BBITIOIHEHA HAJl 3BYKOBBEIM KOHTEHTOM YMECTHOTO OJI0Ka.

B cooTBeTcTBHM ¢ HEKOTOPBHIMH BapHaHTaMH OCYLIECTBIICHHSI N300peTeHus], MeTafannble, eSBR Brimoue-
HBI B DJIEMEHT 3aloJHEHUS (Hampumep, dJeMeHT 2 3amoyiHeHus mo ¢ur. 7) outoBoro noroka AAC MPEG-4,
MHBIC YeM B 3JIEMEHTE PACIIMPCHHUS PEIUIHKAIMH TI0JIoC cTieKTpa (dnmemenTte pacumpenus SBR) amemenra 3a-
nonHeHus. [IpuanHa B TOM, 9TO JIEMEHTHI 3allOJHEHHUs, cofepkamme B cebe extension payload() ¢ maHHBIMHU
SBR wnmm nannasie SBR ¢ CRC, He comepxar B cebe HUKaKOW Ipyroi MOJIe3HON Harpy3KH pacluIupeHus JF000ro
JIpyroro THma pacmmpeHus. [loaTomMy, B BapuaHTax OCYIIECTBICHUS, Te MeTagaHHple eSBR xpaHsarcs cBoei
COOCTBEHHOW TOJIE3HOW HATPY3KOM paCIIMPEHUs, OTACIBHBIN DJIEMEHT 3allOJIHEHUS, UCTIONB3YETCS JJIT XpaHe-
HUs MeTanaHHbX eSBR. Takoii ameMeHT 3amoaHEeHUsT BKIIIOYAeT B ceOst uacHTuukaTop (Hanpumep, "ID2" mo
¢ur. 7), yka3pIBaIOMIUI HAYAIO 3JICMCHTA 3aII0OTHCHUS, U JJAHHBIC 3aMMOTHCHHUS Mocie uacHTuuKaTopa. JlaHHbIe
3aIl0JHEHHUS MOTYT BKIIIOYaTh B cebs anmeMeHT extension payload() (MHOTrzIa B Marepuanax HACTOSIIECH 3asSBKU
YIIOMHUHAaEMBIH Kak I0JIe3Hasi Harpy3ka paclIMpeHHs), Yeil CMHTaKcuc mokasaH B Tabi. 4.57 cranmapra AAC
MPEG-4. [lannble 3anoiHeHus (HaIpUMep, UX ToJie3Has Harpy3ka paclIMpeHUs) BKIIOYAaeT B ceds 3aroJIOBOK
(manpumep, "header2" smemenTa 2 3anoiaHeHHs 10 (HUT. 7), KOTOPHIH ABISETCS yKa3bIBarOIMM 00beKT eSBR (TO
€CTh, 3ar'0JIOBOK MHHUIIMAIU3UPYET THUIT 00BEKTa YCOBEPIICHCTBOBAHHON peTuIMKauy mojioc crekrpa (eSBR)),
JTAaHHBIC 3aTOJHEHMs (HampuMep, ero ToJe3Has Harpy3ka pacluIMpeHHs) BKIIIOUYaloT B ceds mertamanHble eSBR
rmocJie 3aroyioBka. Hampumep, snemenT 2 3anonqHeHUs 1Mo (ur. 7 BKITIOYaeT B ce0s Takoi 3arosioBok ("header2")
1 TaKKe BKIIOYaeT B cebsl, mocie 3arooBka, Meraganasie eSBR (To ecTh, "(uraxkoBbIi Mpu3HaK" B dJIeMEHTE 2
3aI0JTHEHHS, KOTOPBIA YKa3bIBaeT, TOJDKHA I 00pabOTKa yCOBEPIICHCTBOBAHHOW PEIIIMKAIMU TOJOC CIIEKTpa
(eSBR) BBIIONHATHCS HAJ 3BYKOBBIM KOHTEHTOM Oiioka). [lo BeIOOpY, nomonHuTenbHble MeTanaHHele eSBR
TaKXKe BKIIOYCHHI B JaHHBIC 3alIOJHEHUS 3JIEMEHTa 2 3amoyiHeHus mo ¢ur. 7 mocie 3aroyioBka 2. B BapmanTax
OCYIIECTBIICHHUS, OTIMCHIBACMBIM B HAaCTOSAIIEM Iaparpade, 3arojJoBoK (HapuMep, 3arojIoBoK 2 mo ¢ur. 7) uMeer
UICHTU(HUKAIIMOHHOE 3HAYCHHE, KOTOPOE HE SIBIACTCS OJHUM W3 TPAIUIMOHHBIX 3HAYCHUH, 3aJaHHBIX B TaOJI.
4.57 cranpapra AAC MPEG-4, 1, B3aMeH, ABIseTCd yKa3bIBalOIUM IOJE3HYIO0 Harpy3ky pacmupeHus eSBR
(Tak 4TO MOJIE extension_type yKa3bIBacT, YTO JAHHBIC 3alI0JHEHUs BKIIOYAlOT B ceOs MeTanaHHble eSBR).

B mepBoii rpyrine BapuaHTOB OCYIIECTBICHHS, H300peTeHHE ABISAETCS OJIOKOM 00paObOTKH 3BYKOBOTO CHT-
Haya (HampuMep, IEKOJIEPOM), CONIEPIKAIIIM:

namsATh (Harpumep, oydep 201 no ¢wur. 3 wiu 4), BHITOTHSHHYIO ¢ BO3MOXKHOCTBIO XPaHUTh 110 MEHBIIEH
Mepe 0JIMH OJIOK KOJAWPOBAHHOTO 3BYKOBOT'O OMTOBOTO MOTOKA (HAIpHMeEp, 10 MEHBIIIeH Mepe OuH OJOK OUTO-
Boro notoka AAC MPEG-4);

nedopmarep MOJIE3HON Harpy3ku OMTOBOTO MOTOKa (Hampumep, 3neMeHT 205 no ¢ur. 3 wiu amemeHt 215
o ¢wur. 4), IPUCOCTUHCHHBIH K MAMITH U BBITIOJHCHHBIA C BO3MOXKHOCTBIO JIEMYJIbTHILICKCHPOBAThH IO MCHB-
IIeii Mepe OIHy YacTh YIOMSHYTOTo 0JI0Ka OUTOBOTO IOTOKA; 1

MOJICKCTEMY JIEKOIUpOoBaHus (Hampumep, snemMeHTsl 202 u 203 mo ¢wur. 3 win 3nements 202 u 213 mo
¢wur. 4), IPUCOCTMHEHHYIO ¥ BBIIIOJIHEHHYIO C BO3MOXXHOCTBIO JICKOJMPOBATH 1O MEHbIIEH Mepe OIHY 4acTb
3BYKOBOT'O KOHTEHTA YIIOMSHYTOTO OJIOKa OUTOBOTO TIOTOKA, IPH 3TOM, OJIOK BKJIIOYAET B ceOsl:

JJIEMEHT 3aIlOJTHEHHS, BKIIOYAIONTHA B ce0 WACHTU(DHUKATOP, YKA3BIBAIOMIMNA HAYaIO JIEMEHTA 3aIloJIHe-
Hug (Hanpumep, uaeHtudukarop "id syn ele", mmeromuii 3Hauenue 0x6, mo Ttabm. 4.85 crammapra AAC
MPEG-4), u nanHbIe 3aI0THeHUS MTOCIe WACHTU(UKATOPA, TTPH OTOM, JaHHBIE 3aMIOJHEHHUS BKIIOYAIOT B CeOs:

0 MEHBIIIeH Mepe OAWH (IIAKKOBBIN PU3HAK, WACHTH(DHUIMPYIOMNN, TOIHKHA JIM 00paboTKa yCOBEPIIEH-
CTBOBAaHHOMU peIIIMKAIUH IMoJIoC criekTpa (€SBR) BBIMOMHATHCS HAJl 3BYKOBBIM KOHTEHTOM OJloKa (Hampumep, ¢
HCIIOJIb30BaHUEM JaHHBIX PEIUTMKAIIIH ITOJIOC CIIEKTpa U MeTagaHHbIX eSBR, BKIIOUEHHBIX B OJI0K).

@®naXKOBBIM TIPU3HAKOM SIBIISIIOTCA MeTamaHHble eSBR, u mpumepoM (ia’kxkoBOro mpu3HaKa SBISCTCA
¢maxkxoBbIit pusHak sbrPatchingMode. Eme ogauM npuMepoM ¢iakkoBOro HMpU3HAKa SBISETCS (IIaKKOBBIH
npu3HaK rapmonuueckoir SBR. O0a 31X (hmaxkoBBIX MpH3HAKA YKa3bIBAIOT, 0a30Bast (JopMa peruIuKaIie Mo-
JIOC CHEKTpa WM YCOBEPIICHCTBOBaHHAS (hopMa PEIUIMKALUU CICKTpa JOJDKHA BBIMOTHATHCS HAJ 3BYKOBBIMH
JMaHHBIME Oytoka. ba3oBoii (hopMoii peruMKanuu CIeKTpa SBISCTCS CHCKTPaNbHAS BKJICHKA, a YCOBEPIICHCTBO-
BaHHOW ()OPMOH PEILTHKALIMH MOJIOC CIEKTpPa SBJISIETCSI FTapMOHMYECKask TPAHCTIO3ULINS.

B HeKOTOpHIX BapHaHTaX OCYIICCTBIICHUS, JAHHBIC 3aTIOTHCHUS TAK)KE BKITFOYAIOT B CeOSI TOMTOTHUTEIBHEIC
Metanannabie eSBR (1o ecTh, MeTananabie eSBR, nHbIC yeM (1a)KKOBBIN MPU3HAK).
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[MamsaTte MoxeT ObITH Oy(hepHOl mamsaThIO (HanpuMep, peanuzanueii Oydepa 201 o ¢wur. 4), koTopas xpa-
HUT (HampuMep, HeaeMepHBIM 00pa3oM) MO MEHBIIEH Mepe OAnH OJIOK KOAWPOBAHHOTO 3BYKOBOT'O OMTOBOTO
MIOTOKA.

OrneHuBaeTCs, 9TO CIOKHOCTD BBITOJIHEHUST 00paboTku eSBR (¢ ucTonp30BaHHEM TapMOHHYECKOH TpaHC-
TIO3UITMHU | TIpeBapUTEILHOTO BhIpaBHUBaHUSA eSBR) mocpenctBom nekonepa eSBR Bo Bpems nekoaupoBaHus
outoBoro nmotoka AAC MPEG-4, xoTopsiii BKITtodaeT B cebs Metamanablie eSBR (ykas3pIBaromuye 3TH CpecTBa
eSBR), 6b11a ObI crieayromeit (UIsi THTHIHOTO JEKOAUPOBAHMS ¢ YKA3aHHBIMH ITapaMeTpaMu):

rapMoHudeckasi Tpancno3umus (16 k6ut/c, 14400/28800 I'm) Ha ocHoBanuu JIID: 3,68 WMOPS (B3Be-
IIEHHBIX MUJIJTMOHOB OTIEPAINH B CEKYHY);

Ha ocHoBanuu K3®: 0,98 WMOPS;

npeaBapuTenbHas o0paboTka Bkielikn ¢ momomipio K3® (mpexBaputensHoe BelpaBHuBaHuWe): 0,1
WMOPS. U3BectHO, uTo ocHOBaHHAs Ha JII1d Tpancnosuims THOHMYHO paboTaer Jrydile, YeM OCHOBaHHas Ha
K3® Tpancnosunys, MpUMEHUTEIBHO K IEPEXOAHBIM TIPOIECCaM.

B cooTBeTcTBHN ¢ HEKOTOPHIMH BapHaHTaM{ OCYIIECTBICHHUS HACTOSIIETO N300pETEHUs, JIEMEHT 3arloJl-
HeHUs (KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO IOTOKA), KOTOPHIH BKIIOUaeT B ceOst MeTamanHble eSBR, Takke
BKIIIOWaeT B cebs mapameTrp (Hampumep, napamerp 'bs extension id"), upe 3HaueHme (Hampumep,
bs_extension id=3) curnanmmpyert, yTo MeTagaHHble €SBR BKIIIOUEHBI B 371eMEHT 3alOHEHHS, U 9YTO 00paboT-
ka eSBR moimkHa OBITH BBITIOJNHEHA HAJl 3BYKOBBIM KOHTEHTOM YMECTHOTO OJIOKa, W/WiH mapamerp (Harmpumep,
TOT K€ caMblif mapametp "bs_extension id", upe 3HaueHne (HampuMmep, bs_extension id=2) curHaIM3UpyeT, 4TO
KOoHTelHep sbr extension() 3JeMeHTa 3amoOHEHHs BKIOYaeT B ceOs manusle PS. Hampumep, kak ykazaHo B
Tabn. 1, mMpUBENEHHON HMXKE, TAaKOW MapaMmeTp, UMEroNnii 3HaueHne bs extension id=2, MOXXET CHUTHAIU3HPO-
BaTh, YTO KOHTEHHep sbr extension() sieMeHTa 3alOJIHEHUS BKIIOYaeT B ceOst nanHble PS, u Takoil mapamerp,
uMeromuil 3HaueHne bs extension 1d=3, MOKeT CHrHaNIM3UpPOBATh, YTO KOHTeWHep sbr extension() amemeHTa
3aroJIHCHHS BKITFOYAeT B ce0st MeTananHbie eSBR:

Tabmuna 1
bs_extension_id BunaueHue
0 3ape3epBUPOBAHO
1 Bape3epBUPOBAHO
2 EXTENSION_ID PS
3 EXTENSION ID ESBR

B cOOTBETCTBHH C HEKOTOPHIMH BapUAHTAMU OCYIIECTBICHUS M300PETEHMUS, CHHTAKCHC KaXKIOTO JIEMEHTa
pacIMpeHus PeIuTUKaIliy TMOJIOC CIIEKTPa, KOTOPHIH BKIIOUaeT B cebs meramanable eSBR w/wnmn nanusie PS sB-
JSeTCS TaKUM, KaK yKa3aHO B TaOx. 2, mpuBeACHHON BhIIIE (B KOTOpOi "sbr extension()" o0o3HawaeT KOHTEH-
Hep, KOTOPBIN SIBIISIETCS AIIEMEHTOM PACIIMPEHHS PEIUTMKALH IOJIoC CTeKTpa, "bs extension id" sBnsercs ta-
KUM, KaK OIMcaHo B Tabi. 1, npuBeneHHol Beimie, "ps data" o0o3Hauaer nanuble PS, a "esbr data" o6o3Hauaer
MeTananubie eSBR):

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

bs fill bits;

num bits left=0;

break;
}
}

pumeuanre 1: ps data() Bo3BpamaeT KOJMUECTBO

CUMTAHHEX OUT.

NpumMeuanme 2: esbr data() Bo3BpamaeT KOJMUECTBO

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

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

2) mis kaxmaoro kaHana ("ch') 3ByKOBOro KOHTEHTa KOJUPOBAHHOTO OUTOBOTO TIOTOKA, ITOJICKAIIETO JIe-

KOJIMPOBAHUIO, KaXKIbIH u3

OIIMCAaHHBIX BBIIIC

apaMeTpoB: "sbrPatchingMode[ch]";

"sbrOversamplingFlag[ch]"; "sbrPitchInBinsFlag[ch]"; u "sbrPitchInBins[ch]".
Hanpumep, B HEKOTOPBIX BapHaHTaxX OCyIIECTBIICHU, esbr data() MOXKeT UMETh CHHTAKCHC, YKa3aHHBIN B

TabJI. 3, I yKa3aHUs dTUX MapaMeTPOB METaJaHHbBIX:

Tabmuma 3

CHMHTakKcuc

KonyuecTBO OUTOB

esbr _data(id_aac, bs_coupling)

{

bs_sbr_preprocessing;

if (id_aac == ID SCE) {

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag[0];

if (sbrPitchInBinsFlag[0])

sbrPitchInBins[0];

NN

else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

sbrPitchInBins [0]=0;

}

} else if (id_aac == ID CPE) {

If (bs_coupling) {

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

sbrOversamplingFlag[0,1];

if (sbrPitchInBinsFlag[O,1])

sbrPitchInBins[0,1];

EXT Y Y

else

sbrPitchInBins ([0, 1]=0;

} else |

sbrOversamplingFlag[0,1]=0;

sbrPitchInBins[0,11=0;

}

} else { /* bs_coupling == 0 */

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag[0];

if (sbrPitchInBinsFlag[O0])

sbrPitchInBins[0];

b R R R

else

sbrPitchInBins[0]=0;

} else |

sbrOversamplingFlag[0]=0;

sbrPitchInBins[0]=0;

}

if (sbrPatchingMode[l] == 0) {

sbrOversamplingFlag[1l];

if (sbrPitchInBinsFlag[1l])

N R R e

sbrPitchInBins[1];

else

sbrPitchInBins[1]1=0;

} else {

sbrOversamplingFlag[1]1=0;

sbrPitchInBins[1]=0;

}

}

}

}

sbrOversamplingFlag([ch],
sbrPitchInBins[ch] onpeneJsieHH, Kak

ISO/IEC 23003-3:2012.

Npumeuanne: Dbs sbr preprocessing ompemesieH, Kak ONMCAHO B
pasnene 6.2.12 ISO/IEC 23003-3:2012.
sbrPitchInBinsFlag[ch] n

ONMCAaHO B pasnele 7.5

sbrPatchingMode [ch],
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[TpuBeneHHBIN BBINIE CHHTAKCHC JaeT BO3MOXKHOCTh PallMOHAJIBHOM pean3alii YCOBEPIICHCTBOBAHHOM
(hOpMBI pEIUTMKALNK TOJIOC CIIEKTPa, TAKOH KaK rapMOHMYECKasl TPAHCIIO3UIHS, B KaueCTBE PaclIMpeHHs yHac-
JIeIOBaHHOTO Jekojiepa. bonee TouHo, nanabie eSBR u3 Tabi. 3 BKIIOYAIOT B ce0s TOIBKO Te TapaMeTphl, He0O-
XOAUMBIE TSI BBITIOJIHEHNS YCOBEPIICHCTBOBAHHON (DOPMBI PEIUTHKALUH IT0JIOC CIEKTPa, KOTOPBIE €I HE MOl
JEP)KUBAIOTCSI B OMTOBOM ITOTOKE M HE SIBJISIOTCS BBIBOAMMBIMH HETOCPEICTBEHHO U3 MApaMeTpoOB, yXKe MOJ-
JIep’KMBaeMbIX B OMTOBOM IMOTOKe. Bee napyrue mapamerpsl U JaHHBIE 00paOOTKH, HEOOXOAMMBIE ISl BBITIOTHE-
HHSl YCOBEPIIEHCTBOBAHHOH ()OPMBI PETIIIMKAIMH TTOJIOC CIIEKTPa M3BIIEKAIOTCS M3 CYIIECTBYIOLINX PaHee mapa-
METPOB B YK€ ONPECICHHBIX PACIIOJIOKECHUSIX B OMTOBOM MOTOKE.

Hanpumep, coBmectumerit ¢ HE-AAC MPEG-4 win ¢ HE-AAC v2 nekoaep MOXeT OBITh PAacIIMPEH, YTO-
OBl BKITIOYATh B ce0sl YCOBEPIICHCTBOBAHHYIO (DOPMY PEIUIMKALMK IOJOC CHEKTPa, TAKyl0 Kak IapMOHHYECKAs
TPaHCIIO3HUIUSL. JTa YCOBEPIICHCTBOBAaHHAs (hOpMa PEILTUKALINH IT0JIOC CIIEKTpa SBISIETCS JOTIOJIHEHHEM K 6a30-
BOM (hopMe peIuIMKaIMK OJIOC CIIEKTPa, yKe IOIEepKIBaeMoi 1ekoepoM. B koHTekcTe coBmecTnmoro ¢ HE-
AAC nmn HE-AAC v2 MPEG-4 nexozepa, 5Ta 6a3oBast popMa peruimKaluu Mojloc CHEeKTpa SBISIETCS] CPecT-
BoM SBR cnexTpansHo# Bkieiiku ¢ momombsio K3®, kak onpeneneHo B paszaene 4.6.18 crannapra AAC MPEG-
4.

ITpu BBIMONHEHUN YCOBEPUIEHCTBOBAHHON (DOPMBI PEIUIMKAIIMK MOJIOC CHEKTPa, JEKOAEP PacIIMPEHHOTO
HE-AAC M0eT MOBTOPHO HCIIOJIE30BaTh MHOTHE IapaMeTphl OUTOBOTO IMOTOKA, YKe BKIIOUCHHBIE B MOJIE3HYIO
Harpy3ky pacumpenust SBR ourosoro moroka. KoHkpeTHbIE TapaMeTphl, KOTOPbIE MOTYT MOBTOPHO HCIIOJB30-
BaTbCsl, HAIPUMED, BKIIOYAIOT B ce€0s Pa3IMIHBIE MapaMETPBl, KOTOPBIE ONPENEISIIOT CBOAHYIO TaOIHIly IOJIOC
4acTOT. DTH MapaMeTphl BKIIOYAIOT B ceOs bs_start freq (mapamerp, KOTOPBIA ompenessieT Hadaio mapamerpa
CBOJIHOW TaOJIMIIBI 4acToT), bs stop freq (mapamerp, KOTOpHIi onpenessieT OKOHYaHUE CBOIHOW TaOJIUIBI Yac-
ToT), bs freq scale (mapamerp, KOTOPBII ONpeesieT KOJMYECTBO MOJIOC YacTOT Ha OKTaBy) u bs_alter scale (ma-
pameTp, KOTOpBIH M3MEHSET MIKAIy I0J0oC 4acToT). [lapameTprl, KOTOpbIE MOTYT IOBTOPHO HCIIOJIBL30BATHCS,
TaKKe BKIIIOYAIOT B ceOs MapamMeTphl, KOTOPHIE ONMPEACISIIOT TabiuIy IIyMoBBIX Tostoc (bs_noise bands) u ma-
pameTpsl TabnuIBl orpaHMYMTENBHBIX nosoc (bs limiter bands). CooTBEeTCTBEHHO, B pa3iMYHBIX BapHaHTaX
OCYIIECTBIICHHUS, 110 MEHBIIIEH MEpe HEKOTOPBIC U3 SKBUBAJICHTHBIX TApaMETPOB, 3a1aHHbIX B cTannapte USAC,
HE BKIIFOUCHBI B ONTOBBIN MOTOK, TEM CaMbIM, COKpAILasi CITy>KCOHBIC CUTHAIIBI M JAHHBIC YIIPABICHUS B ONTOBOM
nmoTtoke. THITMYHO, B TEX CIydasx, KOraa mapamerp, 3afaHHblii B ctannapre AAC, uMeeT SKBUBAJICHTHBIN Tapa-
MeTp, 3agannabiii B USAC, skBUBaJICHTHBINH mapameTp, 3aaannbiii B USAC, nMeeT Takoe e HauMEHOBaHHE, KaK
napameTp, 3afaHHblid B cranaapTe AAC, HanpuMep, MacITaOHbIH K03 duuuenT orndaromeit, Eorigvapped. ONHA-
KO, DKBUBAJICHTHBIM TapaMmeTp, 3amaHHbi B cTaHmapTe USAC, TUIHUYHO MMEET Ipyroe 3HA4YeHHE, KOTOpOe
"mpucniocodieHo" ckopee it 00paboTku ycoBepiieHcTBoBaHHOH SBR, ompenenenHo#t B cranmapre USAC,
Hexenu 1u1st 00padoTku SBR, onpenenennoii B crangapre AAC.

B nomosHeHMe K MHOTOYHCIICHHBIM NTapaMeTpaMm, APYTUe 3JIEMEHTHI JaHHBIX TakKe MOTYT ITOBTOPHO HC-
MOJIB30BaThCs JiekoaepoM pacimrpenHoro HE-AAC npu BBIOIHEHHN YCOBEPUIEHCTBOBAHHON ()OPMBI pETUIHKA-
IIMH TI0JIOC CTIEKTPa B COOTBETCTBHHM C BapHaHTaMHM OCYIIEeCTBIEHHs n3obperenus. HanpuMep, nanueie ornbato-
IIei ¥ IaHHbIE YPOBHSI COOCTBEHHBIX IIYMOB TAaK)KE MOTYT M3BJIEKAaThCS M3 JAAaHHBIX bs data env (MacmTaOHBIX
ko3 dunneHToB ornbdaromeil) u bs_noise_env (MacmTaOHBIX K03()(UITMEHTOB YPOBHA COOCTBEHHBIX IIIyMOB) U
HCIIONIB30BAThCS BO BPEMSI yCOBEPIICHCTBOBAHHON (DOPMBI PEIIIMKALIMH TIOJIOC CIIEKTPA.

ITo cyTtu, 3TH BapHaHTBl OCYIIECTBICHUS HCIIOJB3YIOT KOH(GHUIYPAI[MHOHHBIE MapaMeTpbl U JJaHHBIE OTHU-
Oaromieid, yxe moanepkuBaeMblie yHaciaenoBanHbiM aekonepoM HE-AAC wm HE-AAC v2 B mosie3HON Harpys-
ke pacmupenns SBR, 4To0bI caenaTh BO3MOXHONM yCOBEPIIEHCTBOBAaHHYIO ()OPMY PEIIMKAIINH MOJIOC CIIEKTPa,
TpeOyst Kak MO’KHO MEHBILIETO KOJIMUECTBA JOTOJHUTENBHBIX TIepejaBaeMbIX JaHHbIX. MeTagaHHble H3HAYaIbHO
Ob1TH TIpucTiocoOens! i 6a3oBoit popmel HFR (Hanpumep, cnexrpanbHoii Bkieiiku SBR), Ho, B cooTBeTCT-
BUM C BapHaHTaMH OCYLIECTBJICHHS, HCIOJIb3YyeTCs Il ycoBepiueHcTBoBaHHOH (opmbl HFR (mampumep, rap-
MoHmn4eckoi Tpancnosuimu eSBR). Kak o0cyxneHno panee, MeTajlaHHbIE KaK IPaBHJIO MPEICTaBISIOT COOOM
paboune mapamerpbl (HanmpuMmep MaciuTaOHble KOI((HIMEHTH ormoaroiieif, MacmTaOHbIe KOd(QHUIUCHTH
YPOBHSI COOCTBEHHBIX LIYMOB, NapaMeTPbl BPEMs/4aCTOTHOW CETKH, MHYOPMALIMIO O CHHYCOUAAIBHOM JOIIOJI-
HEHUH, TIEPEMEHHYIO YacTOTY/TIOJIOCY Pa3felieHus, PeXUM 0OpaTHOW (UIBTPAIlUH, pa3pelieHne OruOaroIeH,
PEKHUM CTIaXHUBAHUS, PEKHUM JaCTOTHOW WHTEPIOJISIINK). IPUCTIOCOOIEHHBIE U MIPEAHA3HAYCHHBIC TSI HCIIONb-
3oBanus ¢ 6a3oBoi ¢popmoit HFR (Hampumep, muHEHHBIM TipeoOpazoBanueM). OqHaKo, STH MeTaJaHHbIE, KOM-
OMHHPOBAaHHBIE C JIOMOJHUTEIBHBIMU IapaMETPaMU METaJaHHBIX, CIEHU(DUYHBIMH YCOBEPIIEHCTBOBAHHOM
dbopme HFR (HampumMep, TapMOHHUYECKOH TPAHCIIO3UIINH), MOTYT HCIIOJIB30BATHCS IS pallMOHATBLHONU 1 3P dek-
THBHOM 00pabOTKH 3BYKOBBIX JIAHHBIX C HCIIOJI30BAaHUEM yCOBepIIeHCTBOBaHHOH Gopmbr HFR.

COOTBETCTBEHHO, PACIIMPEHHBIE JEKOAEPhI, KOTOPhIE MOAEPKMBAIOT YCOBEPIICHCTBOBAHHYIO (OpPMY pe-
TUTMKAIH TI0JIOC CHIEKTPa, MOTYT OBITh CO31aHBl OUeHb H(PPEKTUBHEIM 00pa3oM, I0Jarasch Ha y>Ke OIpeeseH-
HBIE 3JIEMEHTHI OUTOBOTO MOTOKA (HampHMep, TAaKOBBIE B IOJIE3HOI Harpyske pacmmpeHus SBR) n noGasmsis
TOJIBKO T€ INapaMeTphl, KOTOPbIE HEOOXOIMMBI ISl TOAICPKKH YCOBEPIIEHCTBOBAHHON (OPMBI pEIUIMKANU
TMIOJIOC CHEKTpa (B MOJIE3HON HAarpy3Ke pacIIMpeHHs 3JIEMEHTA 3aIl0JHEeHUs ). DTOT IPU3HAK COKPAILIEHUs JTaHHBIX
B KOMOMHAIIMK C pa3MEIIeHHEM BHOBb JOOABICHHBIX ApaMETPOB B 3ape3epBUPOBAHHBIX MOJIAX JAAHHBIX, TAKUX
KaKk KOHTEHHEp pacUIMpEHUs], CYIIECTBEHHO YMEHbIIAET Oapbephl K CO3JaHUIO JEKOAEPa, KOTOPHIH MOALEPKHU-
BAcT YCOBEPIICHCTBOBAHHYIO PEIUIMKAIMIO TIOJIOC CIIEKTPa, TapaHTUPYsI, 9TO OUTOBBIM MOTOK OOpaTHO COBMEC-

-14 -



038268

THM C yHaCJIeIOBaHHBIM JIEKOAEPOM, HE TOAECPKUBAIOIINM YCOBEPIICHCTBOBAHHYIO ()OPMY PETIIMKAIIMH MOJI0C
CIIEKTpa.

B tabu. 3, HOMep B mpaBoM CTOJIOIE YKa3bIBA€T KOJIMYECTBO OMTOB COOTBETCTBYIOIIETO IMapameTpa B Jie-
BOM CTOJIOIIE.

B HEKoTOpBIX BapuaHTax ocymiecTBieHus, TUI o0bekTa SBR, onpenenennsiii B AAC MPEG-4, oGHOBIIEH,
9TOOBI coiepkaTh B cebe cpeactBo SBR wim acriektsl cpenctBa ycoepmeHcTBoBanHOH SBR (eSBR), 4to cur-
Hanu3upyertcs B anemente pacmupeHus SBR (bs_extension id=EXTENSION ID ESBR).

B HexoTOphIX BapuaHTax OCYIIECTBICHUS, H300pETEHUE SBIIETCS CIIOCOOOM, BKITIOYAIONINM B ceOs ATl
KOJIMPOBaHMS 3BYKOBBIX NaHHBIX 111 OPMHUPOBaHMS KOJMPOBAHHOTO OMTOBOTO MOTOKA (HAmpuMep, OUTOBOTO
notoka AAC MPEG-4), B ToM umciie, oCpeaCcTBOM BKIIOUEHHST MeTaaanHbIX eSBR B 1o MeHbIIeH Mepe onuH
CETrMEHT I10 MEHBIIEH Mepe OJHOTro OJ0Ka KOAWPOBAHHOTO OMTOBOTO IMOTOKA M 3BYKOBBIX JAHHBIX B MO MEHbB-
el Mepe OIMH APYroil cerMeHT OJoka. B THNMYHBIX BapHaHTax OCYIIECTBIICHHUS, CIOcO0 BKIIOYAET B ceOs
9TaIl MYJIbTUILICKCHPOBAHUS 3BYKOBBIX JIaHHBIX C MeTalaHHBIMU eSBR B kax1oM Oj10Ke KOAMPOBaHHOTO OHTO-
BOro nortoka. [Ipyn THITMYHOM AEKOIMPOBAaHMM KOAWPOBAHHOTO OMTOBOTO MOTOKa B jekonepe eSBR, nexonep
n3BIekaeT MetaganHple eSBR w3 GuTOBOTrO MOTOKA (B TOM HHCIE, MTOCPEACTBOM CHHTAKCHYECKOTO pasdopa u
JIeMYIbTHUIUIEKCUPOBaHMA MeTaaHHBIX eSBR 1 3ByKOBBIX TaHHBIX) M HCIONB3yeT MeTaganHeie eSBR st o6pa-
OOTKM 3BYKOBBIX TaHHBIX, YTOOBI (HOPMHUPOBATH OTOK JEKOTUPOBAHHBIX 3BYKOBBIX JTaHHBIX.

Eme omaum acriektroM m300peTeHus sABiseTcs Aekonep eSBR, BBIMOJHEHHBIH ¢ BO3MOKHOCTHIO BBITIOJ-
HATH 00paboTky eSBR (Hampumep, ¢ HCIONB30BaHUEM TI0 MEHBIIEH Mepe OaHOTO U3 cpeacTB eSBR, m3BecTHBIX
KaK TapMOHMYECKas TPAHCIO3WIUS U IpEABAPUTEIFHOE BHIPABHUBAHIE) BO BPeMsl IEKOAWPOBAHUS KOIHPO-
BaHHOTO 3BYKOBOTO IoToKa (Harpumep, ouroBoro noroka AAC MPEG-4), koTopslil He BKiItoyaeT B ce0sl MeTa-
nannble eSBR. [Ipumep Takoro pexonepa OyAeT onmcaH co CChIIKOM Ha ¢ur. 5.

Jexonep (400) eSBR mo ¢wur. 5 Bxiaroyaer B cedst Oydepnyro mamars 201 (koTopast HOCHTHYHA MTAMSITH
201 o ¢wur. 3 u 4), nedopmatep 215 mone3Hoi Harpy3KH OMTOBOTO MTOTOKA (KOTOPBIH MAECHTHYEH JieopMaTepy
215 no ¢wur. 4), mogcucremy 202 nekoaAMpoBaHUs 3ByKOBOTO CHUTHaJA (MHOT/IAa YIIOMMHAEMYIO KakK Kackax "oc-
HOBHOTO" JIEKOJMPOBAHMS WM TOACHCTEMa "OCHOBHOTO" NEKOAUPOBAHUS, U KOTOpas HISCHTHYHA ITOJCHCTEME
202 ocHOBHOTO nekomupoBaHus mo ¢ur. 3), moxcuctemy 401 bopmupoBanus ynpaBisomyX AaHHBIX eSBR u
kackan 203 o6pabotku eSBR (koTopslit naeHTHYeH Kackaay 203 mo ¢wur. 3, coennHeHHBIe Kak 1moka3aHo. K To-
MYy JKe, THITHIHO, Aekoaep 400 BktoyaeT B ce0s1 Apyrue dJeMeHThl 00paboTKH (HE ITOKa3aHbl).

[Ipu sxcruryatanum nekonepa 400, mociea0BaTeIbHOCTh OJIOKOB KOAUPOBAHHOTO 3BYKOBOTO OUTOBOTO TI0-
toka (6utoBoro moroka AAC MPEG-4), mpuanmaemoro nekoaepom 400, npenabssisercs u3 Oydepa 201 B me-
¢dopmarep 215.

Jedopmarep 215 mprucoenHEH U BBIOJIHEH ¢ BO3MOXKHOCTBIO JIEMYJIbTUINIEKCHPOBATh KaXK/bIil OJI0K Ou-
TOBOTO ITOTOKA JUIS M3BJIeYeHNsI MeTafaHHbIX SBR (B TOM urciie KBAaHTOBAaHHBIX JaHHBIX OTHOArOIICH) U TakKe
TUIIMYHO JPYTUX METaJaHHBIX U3 Hero. Jledopmatep 215 BHINOIHEH ¢ BO3MOXKHOCTBIO JO0ABISATH 10 MEHBIICH
mepe Merananable SBR B kackan 203 o6paborku eSBR. Jledopmarep 215 Taxke mpucoeNHEH U BBINOJIHEH C
BO3MOJKHOCTBIO U3BJICKaTh 3BYKOBBIC JAHHBIE M3 KaXKIOTO OJIOKa OMTOBOTO IMOTOKA, M MPEIBSBIISATh N3BJICUCH-
HbIE 3BYKOBBIE JIaHHBIC B ocucTeMy 202 nexonupoBanus (KackaJl ISKOIUPOBAHHUSA).

IMoacucrema 202 mexkomaupoBaHus 3Byka nekoaepa 400 BBIMTOJIHEHA C BO3MOXKHOCTBIO JIGKOJUPOBAThH 3BY-
KOBBIC JaHHBIC, M3BJICUCHHBIE AedopmarepoM 215 (Takoe IEeKOIMPOBAaHHE MOXKET YIOMHHATHCSA KaK OIepamus
"OCHOBHOT0" NEKOAMPOBAHUSA), 1T (POPMHUPOBAHMS JEKOTUPOBAHHBIX 3BYKOBBIX MAaHHBIX M MPEIBSABIATH EKO-
MpOBaHHbIE 3BYKOBBIE NMaHHBIE B Kackan 203 ob6paborku eSBR. JlekoaupoBaHWe BBITIONHSIETCS B YaCTOTHOM
obnactu. TunuuHo, 3aBepmiaromuii kackax oopadoTku B moxacucreme 202 nmpuMeHseT npeodpa3oBaHue U3 dac-
TOTHOI1 00J1aCTH BO BPEMEHHYIO 00JIaCTh K JIEKOAMPOBAHHBIM 3BYKOBBIM JaHHBIM YaCTOTHOW 00JIacTH, Tak 4To-
OBl BEIXOJHBIMU JJAHHBIMU MOJICHCTEMBI OBIIH AEKOIMPOBAaHHbIC 3BYKOBBIC TaHHBIE BpeMeHHOI oOnacTh. Kackan
203 BBIIIOJIHEH ¢ BO3MOKHOCTBIO IPUMEHITh cpenctBa SBR (u cpenctBa eSBR), ykazannsie MmetaganasiMu SBR
(u3BneuennsiMu Jedopmarepom 215) n meraganusiMu eSBR, chopmupoBannsiMu B oacucreme 401, k nexo-
JUPOBAHHBIM 3BYKOBBIM JTaHHBIM (TO €CTbh, BBIMOJHATE 00paboTky SBR m eSBR Haj BBIXOTHBIMU TaHHBIMH
noacucteMbl 202 JeKOIUPOBAHMSI ¢ WCTIONb30BaHeM MeTanaHHeIx SBR u eSBR) mns hopmmpoBanus moaHO-
CTBIO JIEKOJMPOBAHHBIX 3BYKOBBIX IaHHBIX, KOTOpBIE BBIBOAATCS W3 jaekonepa 400. Tummano, nexoxep 400
BKITIOUaET B ce0s maMsTh (IOCTYMHYIO U3 moacucteMbl 202 u kackaga 203), koTopas XpaHuT IedhOpMaTHPOBAH-
HbIC 3BYKOBBHIC JTaHHBIC M METaJaHHbBIC, BBIIaHHBIE W3 Aedopmarepa 215 (1, Mo BEIOODPY, TaKKe TMOIACHUCTEMBI
401), a xackan 203 BBITIOJHEH C BO3MOXKHOCTBIO OCYIIECTBIIATH IOCTYI K 3BYKOBBIM JIAHHBIM U METaJIaHHBIM TIO
Mepe HeoOXoauMocTH Bo BpeMsi o0padoTtkn SBR u eSBR. O6paborka SBR B kackage 203 MOXET CUMTATHCS
nocienyromeit 00padboTkoil Ha BeIxoAe u3 mojacuctemMbl 202 ocHOBHOTO AekoaupoBanus. [1o BEIOOpY, Aekonep
400 Tarke BKIIOYAET B ceOs IOJCHCTEMY 3aBEpIIAIOIIETO IMOBBIIAIONIETO0 MHUKIIMPOBAHHUS (KOTOpas MOXET
NPUMEHSTH CpelcTBa mapamerpuieckoi crepeodonun ("PS"), onpenenennsie B cranmapre AAC MPEG-4, c
UCIIOJIb30BaHUEM MeTanaHHbIX PS, n3BiedeHHbIX nedopmarepom 215), KoTopast MpUcoeMHEHa 1 BBITIOJIHEHA C
BO3MOJKHOCTBIO BBITIOJIHATH IOBBIIIAIONIEE MHUKIIMPOBAHWE HAJ BBIXOMHBIM CHTHaJIoOM Kackaza 203, yToObI
(hopMHpPOBAThH TOJHOCTHIO JIEKOJUPOBAHHBIN ITOJBEPIHYTHIN ITOBBIIIAIOIIEMY MHUKIINPOBAHUIO 3BYKOBOHW CHT-
HaJ1, KOTOpHhIiA BeiBoaAUTCS 13 APU 210.

IMoacucrema 401 dhopMupoBaHUS YIPABISIOMNX JaHHBIX MO (UT. 5 MPHCOEIWHEHA W BBITIOJNHEHA C BO3-
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MOJKHOCTBIO BBISBIISITH IO MEHBIIICH Mepe OJHO CBOHCTBO KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO MOTOKA, MOJIC-
JKAIIEro ICKOIUPOBAHUIO, U (JOPMHUPOBATH YIpaBJstomue naHueie eSBR (koTopble MOTYT OBITH HITH BKIIIOYATH B
ce0s meTamanabie eSBR 1100010 M3 THUIOB, BKIIOYEHHBIX B KOJUPOBAaHHBIC 3BYKOBBIC OMTOBBIC TIOTOKH, B COOT-
BETCTBHH C APYTUMH BapHaHTAaMH OCYIIECTBICHUSA N300peTEeHNs) B OTBET HA IO MEHBIIIEH Mepe OIUH pe3yabTaT
JTamna BBIABICHU. Ynpasisomue nanHsle eSBR go6asistorcs B kackam 203, 9ToObI IPUBOIUTE B JCHCTBHE
MIPUMEHEHNE OTIEIbHBIX cpencTB eSBR mim komOuHammu cpeacts eSBR npyu BEISBICHIH KOHKPETHOTO CBOMCT-
Ba (MM KOMOHMHAIIMKM CBOWCTB) OMTOBOT'O TIOTOKA W/MIIM YIPAaBIATH MpUMEHEHHEM TakuX cpenctB eSBR. Ha-
TIPUMeEp, JJIST TOTO YTOOBI KOHTPOJIMPOBATh BBHIMTOIHEHHE 00paboTkn eSBR ¢ mcmonb30BanneM rapMOHHUYECKON
TPAHCIO3HUIIUHU, HEKOTOPHIC BAPHAHTHI OCYIIECTBICHUS moicucTeMbl 401 GhopMUpOBaHHS yIIPABIISIONINX JaHHBIX
BKITIOYAJH OBl B CeOS: AETCKTOP MY3BIKH (HAIIPUMED, YIPOIICHHEIN BapHaHT TPAJUIIMOHHOTO JETEKTOPa MY3bI-
KH) JUIs1 yCTaHOBKHM mapamerpa sbrPatchingMode[ch] (v mpenbsiBieHHs yCTaHOBJIEHHOTO IapamMerpa B KacKaj
203) B OTBET Ha BBISBIICHHE, YTO OMTOBBIN MMOTOK SBISCTCS FUIH HE SIBJISCTCS YKA3BIBAIOUINM MY3BIKY; IETCKTOP
MIEPEXOIHBIX MPOIIECCOB s ycTaHOBKH mapamerpa sbrOversamplingFlag[ch] (u nmpenbsiBieHus ycTaHOBICHHO-
ro mapaMetpa B kackan 203) B OTBET Ha BBIABICHUC HAMYHS WM OTCYTCTBUS MEPEXOIHBIX MPOIECCOB B 3BYKO-
BOM KOHTEHTE, YKa3bIBaeMOM OMTOBBIM ITOTOKOM; M/HMJIH IETEKTOP OCHOBHOTO TOHA JJISI YCTAaHOBKH ITapaMeTPOB
sbrPitchinBinsFlag[ch] u sbrPitchInBins[ch] (1 mpenbsBieHNsT YCTAaHOBIEHHBIX TapaMeTpoB B Kackan 203) B
OTBET Ha BBISBJICEHHE OCHOBHOTO TOHA 3BYKOBOT'O KOHTEHTA, YKa3bIBAEMOTO OMTOBBIM MOTOKOM. J[pyruMu acrek-
TaMH HU300peTeHUs ABISIOTCS CHOCOOBI AEKOAMPOBAHUS 3BYKOBOTO OWTOBOTO ITOTOKA, BBIMOJIHSIEMBIE JIOOBIM
BapHaHTOM OCYILIECTBIICHHS 00JIaAaonero Mpru3HaKaMy H300peTeHUs JeKOIepOM, OIMCAaHHBIM B ATOM Iaparpa-
(e u mpenpiaymemM naparpade.

ACTIeKTBI H300pETCHHS BKITFOYAIOT B ce0s CIOCO0 KOAWPOBAHUS WM JCKOJAUPOBAHUS THIIA, KOTOPBIN JIFO-
00l BapHaHT OCYIIECTBICHHS O0JIATAIONINX MpH3HakaMu n300peTeHnss APU, cucTeMBl WM YCTPOMCTBA BEITION-
HCH C BO3MOXKHOCTBIO (WJIH 3aIpOTPaMMHUPOBAH) BBHITIOIHATE. [pyrue acrieKThl H300PETCHUS BKIIIOYAIOT B CeOs
CUCTEMY WJIM YCTPOWCTBO BBIMIOJHEHHBIC C BO3MOXHOCTBIO (HAIPUMEp, 3alpOTrPaMMHUPOBAHHEIC) BEBITIONHATH
000 BapHWaHT OCYIIECTBICHHS OOJIAAIONIETO MpPU3HAKAMH W300peTeHUs crocoba, ¥ MaIlMHHO-YUTACMBIH
HOCHTENh (HaIpUMep, JNUCK), KOTOPBIA XpaHUT MAIIMHHYIO TMporpamMmy (Hampumep, HeddeMepHBIM 00pa3oM)
JUTSL pealTi3ainy Jito00To BapruaHTa OCYIIECTBICHUS 00 alonero Mpru3HakaMHu U300pETeHHsI CITocoda Uil ero
sranoB. Hampumep, oGmamaronias mpru3HaKaMu H300pPETEHUs CUCTEMa MOXET OBITh WIJIM BKJIFOYATh B CEOsI MPO-
TpaMMHUPYEMBIH TpOoIIeccop 0O0IIero MpUMEHEeHUs, HH(POBON CHUTHAIBHBIA IPOLECCOP WIM MHKpPOIPOIECCOp,
3aMporpaMMHUPOBAHHBIN MIPOTPAMMHEIM OOECIIEYeHHUEM I MHUKPOIPOTPAMMHBIM 00ECIIeUeHHEM W/WIH WHBIM
00pa30M BBITOTTHEHHBIH ¢ BO3SMOYKHOCTBIO BBITIOJHATH JTIOOBIE U3 MHOT000pa3usl onepariii HaJ JaHHBIMH, B TOM
YHCIIe, BAPUAHT OCYIIECTBICHUS O0Iaarollero mpu3HaKaMu W300peTeHHs Crocoda WM ero 3TamoB. Takoi
mporieccop oOIIero MPUMEHEHUS MOXKET OBITh WIIHM BKIIOYATh B €0l KOMIBIOTCPHYIO CUCTEMY, BKIIFOYAIOIIYIO B
ce0st yCTPOHCTBO BBOJIA, MAMSITh, CXEMY 00pabOTKH, 3alporpaMMHPOBAHHYIO (M/WIIH UHBIM 00pa30M BBIITOTHCH-
HYIO C BOBMOXKHOCTBIO) BBIITOJHATH BAPHUAHT OCYIIECCTBICHUS 00JIAAafOIET0 IpU3HAKaMU H300peTeHHS Ccrioco0a
(1! ero ATaroB) B OTBET HA aHHBIC, IPEIBSIBICHHEIC EMY.

BapuaHTBI OCYIIIECTBIICHUST HACTOSINEIO W300pPETEHUS] MOTYT OBITh PEANM30BaHBI B aMapaTHBIX CPEHCT-
Bax, MUKPOTIPOTPaMMHOM O0OECIIEUCHUH WJIH MIPOTPaMMHOM O0ecCTiedeHUH, 100 KOMOWHAITUEH TOTO W APYTOro
(Hampumep, B BUIE MPOTPaMMHUPYEMON JIOTHIECKOH MaTpuibl). Ecim He yka3aH WHO#M crmoco0 JelcTBUM, alro-
PUTMBI U TIPOIECCHI, BKIIOUYEHHBIC B COCTaB B Ka4eCTBE YaCTH M300pPETeHHUs, IT0 CBOCH MPUpPOJE, HE UMEIOT OT-
HOIICHHS K KaKOMY OBl TO HU OBUIO KOHKPETHOMY KOMIIBIOTEPY WM APYrOMYy YCTPOUCTBY. B wacTHOCTH, pasz-
JIMYHBIE MAIIUHBI OOIIEro MPUMEHEHHS MOTYT UCIIOIB30BATECS C IIPOTpaMMaMH, HAITMCAHHBIMU B COOTBETCTBHH
C JOKTPUHAMH, MPHUBEJICHHBIMHA B MaTCpUaIaX HACTOSIICH 3asBKH, WM MOXXET OBITH Oolice YIAOOHBIM CKOHCT-
pyHupoBaTh 0oJice CHCIHATH3UPOBAHHOE YCTPOUCTBO (HAPUMEpP, HHTETPATBHBIC CXEMBI) JUTS BBIIOJIHCHUS Tpe-
OyeMbIX 3TanoB crocoba. TakuM oOpa3oM, M300peTeHUE MOXKET OBITh PEANM30BAHO B OJHOW WM Oojice KOM-
MOBIOTEPHBIX MPOTPAMM, UCTIOTHSIONUXCS B OJTHOU MM O0Jiee MPOrpaMMHUPYEMBIX KOMIBIOTCPHBIX CHCTEM (Ha-
NpUMep, peali3aluy JII000ro U3 3JeMeHToB no ¢ur. 1 win koxuposimuka 100 mo ¢ur. 2 (nmm ero sneMeHTa),
w aexonepa 200 o ¢ur. 3 (wm ero snemenTa), win nexozepa 210 no ¢wur. 4 (Mu ero 31eMeHTa) WiIK JeKo-
nepa 400 o dur. 5 (W ero dIeMeHTa)), Kakaas U3 KOTOPBIX COJEPIKUT IO MEHBIIIEH Mepe OJUH MPOIIeccop, Mo
MEHBIIEH Mepe OJHy CHUCTEMY XpaHEHHWS MaHHBIX (B TOM dYHCJE, SHEPro3aBHCHMBIC WM HHEPTOHE3aBHCHUMBIC
3JIEMEHTHI TaMATH W/WIH 3allOMHUHAIOIINE 3JIEMEHTHI), IT0 MEHBIEH Mepe OJHO YCTPOHCTBO M IOPT BBOJA H
[0 MEHBIIIEH Mepe OJHO YCTPOHCTBO WIJIM MOPT BHIBOJA. YIIPABISIOIIAs MIPOrpaMMa MPUMEHSIETCS K BXOIHBIM
JAHHBIM JUTS BBITIOJHEHUS (YHKIWH, ONMMCAHHBIX B MaTepranax HACTOAIICH 3asBKH, U (OPMHUPYET BHIXOTHYIO
nHpopManrto. BerxomaHas nHpopManus HampaBsaeTcs B OJHO WK 0oJiee YCTPOHCTB BBIBOJA M3BECTHBIM 00pa-
30M.

Kaxmass Takas mporpamMMa MOXKET OBITH pPEaM30BaHA Ha JIFOOOM JKEIATCIHHOM KOMITBIOTEPHOM SI3BIKE
(BKJIFOUAsT MalIMHHBIC, KOMIIOHOBOYHBIC WM BBICOKOYPOBHEBBIC MPOLCAYPHBIC, JIOTHYCCKUEC WIH OOBEKTHO-
OPUCHTHUPOBAHHBIC A3bIKU MPOTPAMMHUPOBAHMS) JUIS 0OMEeHa HH(pOpMAIHEel ¢ KOMITBIOTEPHOU cucTeMoi. B imro-
00M ciry4ae, I3bIK MOXKET OBITh KOMITHIHPYEMBIM HIIH HHTEPIIPETUPYEMBIM SI3BIKOM.

Hanpumep, xoraa peanu3yroTcs MOCiIeI0OBATEIEHOCTAMU KOMaH KOMITBIOTEPHOTO MIPOTPAaMMHOTO o0ecIie-
YeHHWs, pa3TUYHbIe (YHKIMH U ATAIBl BAPHAHTOB OCYIIECTBICHUS N300pETEHISI MOTYT PEaTi30BBIBATHCS TTOCTIC-
JIOBAaTEIFHOCTSIMHI KOMaH MHOTOIIOTOYHOTO IPOTPaMMHOT0 00eCTIedeHNs, pabOTAIOIMMH Ha IIPUTOJHBIX alla-
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PAaTHBIX CpeAcTBax NUGPOBOH 00pabOTKU CHTHAIIOB, B KAKOM CIlly4yae, pa3lMYHbIC YCTPOICTBa, 3Tanbl U (QyHK-
[IUHM BAPHAHTOB OCYILIECCTBICHUS MOTYT COOTBETCTBOBATH MOPIKAM KOMAaH/ IPOTPAMMHOTO 00CCTICUCHHS.

Kaxxmast Takast KOMIOBIOTepHAs IporpaMMa MPEeINOYTHTEIIFHO XPAHUTCS Ha WM 3arpyKaeTcs Ha 3allOMU-
HAIOIIMEe HOCHUTENN WM B YCTPOMCTBO (HAampuMep, TBEPAOTEIBHYIO MAMATh WM HOCHUTENH, OO MarHUTHBIC
WIA ONTHYECKHE HOCHUTEIH), YUTaeMble NPOTPAMMHUPYEMBIM KOMITBIOTEPOM OOIIEro NMPUMEHEHHS N CIIEIH-
AIBHOTO HAa3HAYCHUS, IS KOHQUTYPUPOBAHUS W YIPABICHHS KOMITBIOTEPOM, KOTAa 3alIOMUHAIOIINE HOCHTEIN
WA YCTPOMCTBO CUUTHIBAIOTCS KOMITBIOTEPHOW CHCTEMOM, YTOOBI BBIIOJIHATH IPOLEAYPHI, ONMCAHHBIC B MaTe-
puanax Hactosmei 3asBku. ObOnmamaromas Mpu3HaKaMu U300pETEHUsT CHCTEMa TaKKe MOXKET OBITh pean3oBaHa
B BHJIC MAallIMHHO-YMTACMOT0 3aIIOMHHAIONIECTO HOCUTENS, CKOH(QUTYPHPOBAHHOTO KOMITBIOTEPHOU MPOTPaMMOM
(TO ecTh, XpaHSAIIEr0 KOMIBIOTEPHYIO IPOrpaMMy), T/Ie 3alIOMHHAIOIINN HOCHTENb, CKOH(QHUIYPHUPOBAHHBIN Ta-
KUM 00pa3oM, NOOYKAaeT KOMIIBIOTEPHYIO CUCTEMY JEHCTBOBATh KOHKPETHBIM M NPEIONpeIelICHHBIM 00pa3oM
JUTSL BBITTONTHEHHS ()YHKIIHIA, OMTUCAHHBIX B MaTepHallaX HACTOSIICH 3asBKH.

B0 ommcano HEKOTOpOE KOJIMYECTBO BAPHAHTOB OCYLIECTBICHMS M300peTeHus. Tem He MeHee, Oyner
MOHSATHO, YTO PAa3JINYHBIC MOIU(BUKAIIMHA MOTYT OBITh IPOU3BEICHBI, HE BRIXOJS U3 CYITHOCTH U 00beMa u3o0pe-
TeHUs.. MHOTHE MOTU(UKAIINHE ¥ PAa3HOBUIHOCTH HACTOSIIETO M300pETCHHS BO3MOXKHBI B CBETE BBHIIICIIPHBE-
JIEHHBIX TOKTpuH. Hampumep, s Toro 4to0sl coneiicTBoBaTh 3 (HEeKTHBHBIM peaan3anusiM, (a3oBbIE CIBUTH
MOTYT HCIIOJIb30BaThCS B KOMOMHAIIMEH ¢ rpe0eHKaMy (DHIIBTPOB PA3JIOKEHHSI CHTHAJIA M CHHTE3a CHI'HAJIa KOM-
miekcHpIM K3®. I'peberka GUIBTPOB pa3ioeHHs CUTHAJa OTBETCTBEHHA 3a (MIIBTPAIUIO CHUTHAJNIA B IOJIOCE
HU3KHAX 9acTOT BPEMEHHON 00JacTH, COPMHPOBAHHOTO OCHOBHBIM JIEKOJEPOM, B MHOXKECTBO ITOIMANIa30HOB
(manpumep, nogauanazonoB K3®). I'pedbenka GuiabTpoB pa3ioKeHHs CUTHAJIA OTBETCTBEHHA 3a KOMOWHUPOBa-
HHUE BOCCTAHOBIICHHOH MOJOCHI BRICOKHAX YaCTOT, CO3AaHHOW MOCPEICTBOM BhIOpaHHOM TexHomoruu HFR (koto-
past ykazaHa NpHHATHIM HapameTpoM sbrPatchingMode), ¢ pexonuMpoBaHHON MMOJIOCONW HU3KUX YAacCTOT, YTOOBI
CHUHTE3MPOBATh IIUPOKOIIOIOCHBIA BBIXOJHON 3BYKOBOH curHai. JlaHHas peanu3anus rpeOeHKU (QUIBTPOB, pa-
OoTaromasi B ONpeACIICHHOM PEKUME YacTOTHI BEIOOPKH, HAIPUMEp, PEKUME HOPMAILHOW PabOTHI HAa YIBOCH-
HoW yacToTe mwin SBR ¢ moHmxkaromie quckpeTusanuei, 0THaKo, He JOJDKHA HMETh (Pa30BBIX CIIBUTOB, KOTOPBIC
3aBUCAT OT OUTOBOTO MOTOKA. ['pebenku K3®d, ncmons3yembie B SBR ABISAIOTCS paciMpeHHEM CIIOKHON DKCITO-
HEHITMATLHON (QYHKITUH TI0 TEOPHUU I'PeOSHOK (PHUIBTPOB C KOCUHYCOUIATHHOW MOAYJIIHEeH. MoXkeT OBITh IOKa-
3aHO, YTO OTPAHWYCHUS MOJABIICHUS MAPa3UTHBIX CHUTHAJIOB CTAHOBITCA YCTApEBIIUMHE IPH PACIIMPEHUH Tpe-
OcHKH (UIBTPOB C KOCHHOCYHIATHHOW MOAYJISAIMEH KOMIUIEKCHOH 3KCTIOHEHIIMANbHONH Momynsmued. Takum
obpazom, uro kacaercs rpedeHok u3 K3® SBR, kak GunbTphl pa3nokenus curHana, hy(n), Tak ¥ GUIBTPHI CHH-
Te3a curHana, fi(n), MOTYT OBITh OITpeNeIeHBI TOCPEICTBOM:

. T 1
() = £, (n) = po(n) exp{iﬁ(k + E)(n - 5)}
, OSnSN;OSk<M<1)

r1e po(n) - BENIECTBEHHO3HAYHBIH CUMMETPHYHBIH MM HECUMMETPHYHBIA IPOTOTHITHBIN QUIBTP (THITHY-
HO, IPOTOTHITHBIA (DPUIBTP HIDKHHUX 4acTOT), M 0003HaYaeT KOJIMYCCTBO KaHAJOB, a N - MOPSIOK MPOTOTUITHOTO
¢unpTpa. KonndecTBO KaHAIOB, HCIOJNB3YEMBIX B TPeOCHKE (QHIBTPOB Pa3lOKEHHUS CHUTHAIA, MOXKET OBITh
WHBIM, YeM KOJIMYEeCTBO KaHAJIOB, NCTIONB3YEMBIX B TpeOeHKe (GMIbTpoB CHHTE3a curHaia. Hampumep, rpebenka
(GUITBTPOB pa3IoKEeHNS CUTHATIA MOXKET UMETh 32 KaHala, a TpeOeHKa QUIbTPOB CHHTE3a CUTHANIA MOKET UMETh
64 xanama. [Ipu sxcruryaranuu rpeOeHK (GUIHTPOB CHHTE3a CUTHAJIOB B PEXKUME C TIOHHKAIOIICH AUCKPETH3a-
1uel, rpebeHka GUIIbTPOB CHHTE3a CUT'HAJIA MOYKET UMETh TOJbKO 32 kKaHamna. [[oCKOIbKY OTCYETHI IO AHaIa3o-
HOB M3 TPeOEHKH (IIBTPOB SABISAIOTCA KOMIUIEKCHO3HAYHBIMH, CTYNIEHb aJTUTHBHOTO BO3MOXXHO KaHAJIO3aBH-
cUMOTro (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 MPUHIIMIIC MOTYT OBITH MPOHM3BOJIBHBEIMY 3HAYCHUSMU, HE HAPYIIIAK0-
NIMMHU paboTy ICTIOYKH PA3JIOKCHIS/CUHTE3a CUTHaANA ¢ moMonnbio K3®, oHn Takke MOTyT OBITH OTpaHHYCHBI
OTIpENICIICHHBIMU 3HAUCHISIMU 1 KOHTPOJs cooTBeTcTBUA. CurHanm SBR Oyner HaXOAWThCS MOJA BIHSHHAEM
BbIOOpa (ha30BBIX MHOXKHUTENCH, B TO BpeMs KaK CUTHAJI HUKHHUX YacTOT, IPUXOISAIINNA U3 OCHOBHOTO JICKOJIEPa,
He Oynet. KagecTBo 3Byka BEIXOJHOTO CHT'HAJIa HE HAPYIIAeTCs.

KoadhdunmeHnTsr mpoToTHITHOTO GMITETPa, Po(Nn), MOTYT OBITH OTpaHmdYeHbI HIHHON, L B 640, Kak moka3aHo
B TaOJI. 4, IpUBEICHHON HIKE.
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Tabnuma 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 |O0,0466303305
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 |O0,0550460034
13 -0,0006540333 |227 |-0,0801372934 |441 |0,0575152691
14 -0,0006777690 |228 |-0,0877547536 | 442 |0,0598166570
15 -0,0006941614 |229 |-0,0955533352 | 443 |0,0619602779
16 -0,0007157736 |230 |-0,1035329531 | 444 |0,0639444805
17 -0,0007255043 |[231 |-0,1116826931 |445 |0,0657690668
18 -0,0007440941 |232 |-0,1200077984 |446 |0,0674525021
19 -0,0007490598 |233 |-0,1285002850 | 447 |0,0689664013
20 -0,0007681371 |234 |-0,1371551761 | 448 |0,0703533073
21 -0,0007724848 |235 |-0,1459766491 |449 |0,0715826364
22 -0,0007834332 |236 |-0,1549607071 |450 |0,0726774642
23 -0,0007779869 |237 |-0,1640958855 |451 |0,0736406005
24 -0,0007803664 |238 |-0,1733808172 |452 |0,0744664394
25 -0,0007801449 |239 |-0,1828172548 |453 |0,0751576255
26 -0,0007757977 | 240 |-0,1923966745 |454 |0,0757305756
27 -0,0007630793 | 241 |-0,2021250176 |455 |0,0761748321
28 -0,0007530001 |242 |-0,2119735853 |456 |0,0765050718
29 -0,0007319357 |243 |-0,2219652696 |457 |0,0767204924
30 -0,0007215391 |244 |-0,2320690870 |458 |0,0768230011
31 -0,0006917937 |245 |-0,2423016884 |459 |0,0768173975
32 -0,0006650415 |246 |-0,2526480309 |460 |0,0767093490
33 -0,0006341594 | 247 |-0,2631053299 |461 |0,0764992170
34 -0,0005946118 |248 |-0,2736634040 |462 |0,0761992479
35 -0,0005564576 |249 |-0,2843214189 |463 |0,0758008358
36 -0,0005145572 | 250 |[-0,2950716717 |464 |0,0753137336
37 -0,0004606325 |251 |-0,3059098575 |465 |0,0747452558
38 -0,0004095121 |252 |-0,3168278913 |466 |0,0741003642
39 -0,0003501175 |253 |-0,3278113727 |467 |0,0733620255
40 -0,0002896981 |254 |-0,3388722693 |468 |0,0725682583
41 -0,0002098337 | 255 |-0,3499914122 |469 |0,0717002673
42 -0,0001446380 |256 |0,3611589903 470 [0,0707628710
43 -0,0000617334 | 257 |0,3723795546 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 0,0012577684 269 |0,5079817500 483 | 0,0542452768
56 0,0013902494 270 |0,5191234970 484 | 0,0527630746
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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 2717 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
91 0,0056266114 305 0,8185776004 519 -0,0063792293
92 0,0055917128 306 0,8230419890 520 -0,0055337211
93 0,0055404363 307 0,8272275347 521 -0,0047222596
94 0,0054753783 308 0,8311038457 522 -0,0039401124
95 0,0053838975 309 0,8346937361 523 -0,0031933778
96 0,0052715758 310 0,8379717337 524 -0,0024826723
97 0,0051382275 311 0,8409541392 525 -0,0018039472
98 0,0049839687 312 0,8436238281 526 -0,0011568135
99 0,0048109469 313 0,8459818469 527 -0,0005464280
100 0,0046039530 314 0,8480315777 528 0,0000276045
101 0,0043801861 315 0,8497805198 529 0,0005832264
102 0,0041251642 316 0,8511971524 530 0,0010902329
103 0,0038456408 317 0,8523047035 531 0,0015784682
104 0,0035401246 318 0,8531020949 532 0,0020274176
105 0,0032091885 319 0,8535720573 533 0,0024508540
106 0,0028446757 320 0,8537385600 534 0,0028446757
107 0,0024508540 321 0,8535720573 535 0,0032091885
108 0,0020274176 322 0,8531020949 536 0,0035401246
109 0,0015784682 323 0,8523047035 537 0,0038456408
110 0,0010902329 324 0,8511971524 538 0,0041251642
111 0,0005832264 325 0,8497805198 539 0,0043801861
112 0,0000276045 326 0,8480315777 540 0,0046039530
113 -0,0005464280 327 0,8459818469 541 0,0048109469
114 -0,0011568135 328 0,8436238281 542 0,0049839687
115 -0,0018039472 329 0,8409541392 543 0,0051382275
116 -0,0024826723 330 0,8379717337 544 0,0052715758
117 -0,0031933778 331 0,8346937361 545 0,0053838975
118 -0,0039401124 332 0,8311038457 546 0,0054753783
119 -0,0047222596 333 0,8272275347 547 0,0055404363
120 -0,0055337211 334 0,8230419890 548 0,0055917128
121 -0,0063792293 335 0,8185776004 549 0,0056266114
122 -0,0072615816 336 0,8138191270 550 0,0056389199
123 -0,0081798233 337 0,8087695004 551 0,0056455196
124 -0,0091325329 338 0,8034485751 552 0,0056220643
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125 -0,0101150215 339 0,7978466413 553 0,0055938023
126 -0,0111315548 340 0,7919735841 554 0,0055475714
127 -0,0121849995 341 0,7858353120 555 0,0054876040
128 0,0132718220 342 0,7794287519 556 0,0054196775
129 0,0143904666 343 0,7727780881 557 0,0053471681
130 0,0155405553 344 0,7658674865 558 0,0052461166
131 0,0167324712 345 0,7587080760 559 0,0051407353
132 0,0179433381 346 0,7513137456 560 0,0050393022
133 0,0191872431 347 0,7436827863 561 0,0049137603
134 0,0204531793 348 0,7358211758 562 0,0047932560
135 0,0217467550 349 0,7277448900 563 0,0046606460
136 0,0230680169 350 0,7194462634 564 0,0045209852
137 0,0244160992 351 0,7109410426 565 0,0043730719
138 0,0257875847 352 0,7022388719 566 0,0042264269
139 0,0271859429 353 0,6933282376 567 0,0040819753
140 0,0286072173 354 0,6842353293 568 0,0039207432
141 0,0300502657 355 0,6749663190 569 0,0037603922
142 0,0315017608 356 0,6655139880 570 0,0036008268
143 0,0329754081 357 0,6559016302 571 0,0034418874
144 0,0344620948 358 0,6461269695 572 0,0032739613
145 0,0359697560 359 0,6361980107 573 0,0031125420
146 0,0374812850 360 0,6261242695 574 0,0029469447
147 0,0390053679 361 0,6159109932 575 0,0027870464
148 0,0405349170 362 0,6055783538 576 0,0026201758
149 0,0420649094 363 0,5951123086 577 0,0024625616
150 0,0436097542 364 0,5845403235 578 0,0023017254
151 0,0451488405 365 0,5738524131 579 0,0021461583
152 0,0466843027 366 0,5630789140 580 0,0019841140
153 0,0482165720 367 0,5522051258 581 0,0018348265
154 0,0497385755 368 0,5412553448 582 0,0016868083
155 0,0512556155 369 0,5302240895 583 0,0015443219
156 0,0527630746 370 0,5191234970 584 0,0013902494
157 0,0542452768 371 0,5079817500 585 0,0012577884
158 0,0557173648 372 0,4967708254 586 0,0011250155
159 0,0571616450 373 0,4855253091 587 0,0009885988
160 0,0585915683 374 0,4742453214 588 0,0008608443
161 0,0599837480 375 0,4629308085 589 0,0007458025
162 0,0613455171 376 0,4515996535 590 0,0006239376
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 -0,3059098575 603 -0,0004606325
176 0,0753137336 390 -0,2950716717 604 -0,0005145572
177 0,0758008358 391 -0,2843214189 605 -0,0005564576
178 0,0761992479 392 -0,2736634040 606 -0,0005946118
179 0,0764992170 393 -0,2631053299 607 -0,0006341594
180 0,0767093490 394 -0,2526480309 608 -0,0006650415
181 0,0768173975 395 -0,2423016884 609 -0,0006917937
182 0,0768230011 396 -0,2320690870 610 -0,0007215391
183 0,0767204924 397 -0,2219652696 611 -0,0007319357
184 0,0765050718 398 -0,2119735853 612 -0,0007530001
185 0,0761748321 399 -0,2021250176 613 -0,0007630793
186 0,0757305756 400 -0,1923966745 614 -0,0007757977
187 0,0751576255 401 -0,1828172548 615 -0,0007801449
188 0,0744664394 402 -0,1733808172 616 -0,0007803664
189 0,0736406005 403 -0,1640958855 617 -0,0007779869
190 0,0726774642 404 -0,1549607071 618 -0,0007834332
191 0,0715826364 405 -0,1459766491 619 -0,0007724848
192 0,0703533073 406 -0,1371551761 620 -0,0007681371
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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 -0,0006941614

198 0,0598166570 412 -0,0877547536 626 -0,0006777690

199 0,0575152691 413 -0,0801372934 627 -0,0006540333
200 0,0550460034 414 -0,0726943300 628 -0,0006312493
201 0,0524093821 415 -0,0654409853 629 -0,0006132747

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

203 0,0466303305 417 -0,0514804176 631 -0,0005677802

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

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

206 0,0366418116 420 -0,0319531274 634 -0,0005040714

207 0,0329583930 421 -0,0258227288 635 -0,0004893791

208 0,0290824006 422 -0,0198834129 636 -0,0004875227

209 0,0250307561 423 -0,0141288827 637 -0,0004947518

210 0,0207997072 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

[poTtoTunHelii GUIBTP, po(n), TAKKE MOKET OBITH BBIBEJCH U3 Ta0JI. 4 MOCPEICTBOM OJHOU WK Oojee Ma-
TEMATUICCKHUX OTCPALNi, TAKUX KaK OKPYTJICHUE, TOHMKAIOIIAs TUCKPETU3AIMS, HHTCPIOJSIIHS HITH POPEIKHU-
BaHUC.

[onsaTHO, YTO B mpeaenax oObeMa mpuiaracMoi (popMyibl H300pETCHUs N300PETCHHE MOXKET OBITh OCY-
LIECTBIICHO HA MPAKTUKE MHBIM 00pa30M, 4eM KOHKPETHO ONMCAHHBII B MaTepuaiax HacTosIeil 3asBku. JIroObie
HOMEpa CCHUIOK, COZICPIKAIIMECS B HIDKECIeAyolel hopMmylie H300peTeH s, peIHa3HaYeHbl TONbKO JUIS WII-
JFOCTPATHBHBIX LIeNieil ¥ HUKOUM 00pa3oM He HOJIKHBI HCIIOJIb30BATHCS ISl TOJKOBAHUSI MJIM OTPaHHYCHUS
(hopmyIbl U300pETCHHS.

DOOPMYVYIJIA N30BPETEHUA

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

NIPUHUMAIOT KOJUPOBAHHBIA 3BYKOBOH OMTOBBIH ITOTOK, KOJUPOBAaHHBIH 3BYKOBOW OMTOBBIM MOTOK BKIIIO-
4aeT B ce0s1 3BYKOBbIC JaHHbIE, IIPEICTABIIAIOMINE COOOH YacTh MOJOCH HU3KHX 9aCTOT 3BYKOBOTO CHT'HAJIA;

JIEKOAMPYIOT 3BYKOBBIE JJaHHBIC IJIs1 ()OPMUPOBAHUS IEKOJUPOBAHHOTO 3BYKOBOTO CHUTHAJIA B MOJOCE HU3-
KHX 9acTOT;

W3BJIEKAIOT U3 KOAWPOBAHHOTO 3BYKOBOT'O OMTOBOTO MOTOKa METaJaHHbIE PEKOHCTPYKIMHU BBICOKHX Yac-
TOT, METaJaHHBIC PEKOHCTPYKIMH BBICOKHX YacTOT BKIIOYAIOT B ceOs paboume mapaMeTpsl JUId Ipouecca pe-
KOHCTPYKIIMU BBICOKHX YacTOT, KOTOPBIH IpeoOpa3yeT HEKOTOPOe KOJIMYECTBO MOJIUANa30HOB M3 YacTH I10JI0-
CBbI HU3KUX 9aCTOT 3BYKOBOT'O CUTHAJIa B 4YaCTh MOJOCH! BBICOKUX YacCTOT 3ByKOBOT'O CUTHAJA;

W3BJICKAIOT M3 KOJMPOBAHHOTO 3BYKOBOT'O OMTOBOTO IIOTOKA MapaMeTp, YKa3bIBAIOIINI HCIIOIb30BaTh HIIH
HET aIallTUBHYIO 110 OTHOIICHHIO K CHUT'HATY NEPEANCKPETH3ANH YaCTOTHYIO 00JIacTh;

(GUIBTPYIOT AEKOIUPOBAHHEIM 3BYKOBOM CHT'HAN B TIOJIOCE HU3KUX YaCTOT TPeOCHKOM (PHUIBTPOB pasioxe-
HUSI CUTHaja 111 GOPMHUPOBaHUS (PUIBTPOBAHHOTO 3BYKOBOT'O CUTHAJIA B TI0JIOCE HU3KUX YaCTOT;

W3BJICKAIOT M3 KOJIMPOBAHHOTO 3BYKOBOI'O OWTOBOTO TOTOKA (DIIAKKOBBIM YKa3aTenlb, yKa3bIBAIOLIWH,
JOJDKHBI JI BBITIOJHATHCS HaJl 3BYKOBBIMHU JAHHBIMHM JIMHEITHOE MpeoOpa3oBaHUe WM FapMOHHYECKas TPaHCIO-
3HIHS;

BOCCTAHABJIMBAIOT YACTh IOJIOCHI BEICOKHX YacTOT 3BYKOBOT'O CHUTHAJIA C MCIONb30BAaHUEM (PUIBTPOBAHHO-
TO 3BYKOBOTO CHTHaja B IOJIOCE HU3KHX YaCTOT U METAJaHHBIX PEKOHCTPYKIMH BBICOKHUX YacCTOT B COOTBETCT-
BUH C (pIIaXKKOBBIM yKa3aTeJIeM; ’

KOMOMHHUPYIOT (pHIBTPOBAHHBIN 3BYKOBOW CHTHAN B IOJIOCE HU3KHUX YacTOT M BOCCTAHOBJICHHYIO YacCTb
TIOJIOCHI BBICOKHX YacTOT JUIsl ()OPMUPOBAHUS IINPOKOIOIOCHOTO 3ByKOBOTO CUTHAJIA,

IIPU 3TOM TpeOeHKa (QUIBTPOB Pa3JIOKECHUS CHUTHAJA BKIIOYACT B ceOsl (pUIBTPBI pasiioKeHHs CHUTHaja
hy(n), KOTOpPBIE ABIAIOTCS MOAYINPOBAHHBIMH BapHaHTaMH MPOTOTHITHOTO (DHIIBTPa Py(n) COTIaCHO
Iy (n) = po(n) exp i%(k + ;)(n - IZ)

, 0=ns=N,0<sk<M

1€ po(n) - BEIIECTBEHHO3HAYHBIH CUMMETPHYHBIA MM HECUMMETPHYHBIA MPOTOTUIHEIA GuiibTp, M - Ko-
JIMYECTBO KaHAJIOB B TpeOCHKE (DMIIBTPOB Pa3JIOKECHHUS CUTHaNA, a N - TIOPSAO0K IMPOTOTHITHOTO (pHIIBTpa.

2. Cnoco6 1o 1.1, B KOTOPOM KOJMPOBAHHBIH 3BYKOBOW OMTOBBIN MOTOK JOTIOJHUTEIHFHO BKIIIOYAET B ce0s
9JIEMEHT 3aIlOoJHEHHs ¢ MICHTU(PHUKATOPOM, YKA3bIBAIOIINM HAYaAJIO JJIEMEHTA 3allOJHEHHS, U JaHHBIMH 3aI0JI-
HEHMS T0cyie WASHTU(HUKATOPa, IPH 3TOM JaHHbIEC 3aMI0OTHEHHS BKIIIOYAIOT B ce0s (JIasKKOBBIH yKa3aTelb.

3. Cnoco0 1o 1.2, B KOTOPOM HICHTU(HUKATOP SIBISIETCSI TPEXOUTHBIM 0€33HaKOBBIM IIEJIBIM YHCIIOM, Iiepe-
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JTaBa€MbIM CTapIIUM OWTOM BIIEpE]l M IMEIOINUM 3HaueHue 0x6.

4. Cnocob no 1.2, B KOTOPOM JaHHBIE 3allOJHEHHS BKIIOYAIOT B ce0sl MOJE3HYI0 HAarpy3Ky pacIIUpeHHs,
THOJIe3Hasl Harpy3Ka pacIIUpeHHs BKIIIOYACT B ceOs NaHHBIE pacIIMPEHUs PEIUIMKAIUH M0JI0C CIEKTPa M I0Jie3-
Hasl Harpy3ka pacIlupeHHs] HACHTH(OUINUPYETCS YETHIPEXOUTHBIM 0€33HaKOBBIM IIEJIBIM YHCIIOM, TepeIaBacMbIM
cTapmuM OuToM Briepes u uMeromuM 3Haderue '1101" o '1110', 1, o BEIOODY,

IIPY ATOM JTaHHBIC PACIIHPEHHS PEIUTHKAIINH IT0JIOC CIIEKTPa BKIIOYAIOT B ce0st

HEOoO0s3aTeBHBIN 3ar0JI0OBOK PEIUIMKAIIMH ITOJIOC CIEKTpa, JaHHBIE PEIUTMKAIMH TI0JIOC CIEKTpa IoCIe 3a-
TOJIOBKA, 3JIEMEHT PACHIMPEHHS PEIUIMKAILIMH IOJIOC CTIEKTPa MOCie AaHHBIX PEIUIMKALUH IIOJIOC CIIEKTpa U MpH
3TOM (DITaXKKOBBIH yKa3aTeNb BKIIOYCH B AIEMEHT PACHIMPEHUS PEIUIMKALINH TI0JIOC CIIEKTPa.

5. Croco6 mo rob6oMy OIHOMY M3 MIL.1-4, B KOTOPOM MeETaJaHHBbIE PEKOHCTPYKIUU BBICOKAX YacTOT
BKJIIOYAIOT B ceOsi pabounii mapamerp, BHIOPAHHBIM W3 TPYIIIBI, COCTOSMICH M3 MacIITaOHBIX KO3()(HUINEHTOB
orubaronield, MacIITaOHBIX KOA(QQUIMEHTOB YPOBHS COOCTBEHHBIX IIyMOB, MH(OPMALUH O CHHYCOMIAIHHOM
JIOTIOJTHEHHUH, HH(OpMannK 0 BPeMs1/9aCTOTHON CETKE, YaCTOTHI Pa3JIeNIeHNs U peXkuMa 00paTHOH (HIIbTPALIUH.

6. Cnocob6 no 1ro00oMy ofHOMY U3 NI 1-4, B KOTOPOM NPOTOTHITHBIN QHIBTP po(n) BEIBOANTCS N3 K03 hu-
LHUEHTOB I10 Ta0II. 4.

7. Cnoco6 1o 1r000My 0THOMY U3 Tl 1-4, B KOTOPOM MPOTOTUITHEIN QHIIETP Po(n) BEIBOAUTCS U3 KOIPPHu-
IIUEHTOB MO0 TabJ. 4 MOCPEJCTBOM OAHON WIIM OoJiee MAaTEeMAaTHYECKUX OIEPAIMid, BEIOPAHHBIX U3 TPYMIIHBI, CO-
CTOSAIICH M3 OKPYTJICHHSI, HOHWKAIOMIEH UCKPETH3ANN, HHTSPIOJISIINH WIIH TPOPEKUBAHISL.

8. Croco6 mo moboMy ogHOMY W3 Til.1-4, B KOTOpOM (a30BBINH CABHT JTOOABISIETCS B (QHILTPOBAHHBIN
3BYKOBOW CHTHAJI B TIOJIOCE HU3KHUX YacTOT Mocie GUIbTpalii M KOMIICHCUPYETCs Tiepel KOMOUHUPOBAHNEM.

9. JlonroBpeMeHHBI MAINTUHHO-YUTAEMbIN HOCHUTENb, COJAEPKAIIMA KOMaH]IbI, KOTOPHIE, KOTJa MCIIOJHS-
I0TCS TIPOLIECCOPOM, TOOYKIAIOT €T0 BBIIOJIHSTE ONlepanny cnocoba mo 1. 1.

10. [lexonep Aist AEKOIMPOBAHHSI KOJUPOBAHHOTO 3BYKOBOTO OUTOBOTO ITOTOKA, IEKOJEP COJCPKUT

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

OCHOBHOH JIEKO/IEp JUI IEKOAMPOBAHMUS 3BYKOBBIX JaHHBIX Ul (POPMHUPOBAHHUS JIEKOAUPOBAHHOTO 3BYKO-
BOTO CHTHAJA B TIOJOCE HU3KHUX JacTOT;

CHHTAKCHYICCKUN aHAJU3aTOpP VIS U3BJICUCHHS W3 KOAMPOBAHHOTO 3BYKOBOTO OMTOBOTO MTOTOKA METa/aH-
HBIX PEKOHCTPYKIWH BBICOKHX YacTOT M IapaMeTpa, yKa3bIBAIOIIETO HCIIONIH30BATh FUIM HET aJalTHBHYIO II0
OTHOIICHHIO K CHTHAJY NEepeANCKPETH3alNN YaCTOTHYIO O0NacTh, IPH STOM METaJaHHBIC PEKOHCTPYKIIMH BBI-
COKHX YaCTOT BKIIIOYAIOT B ce0s paboune mapaMeTpsl IS MPoLiecca PEKOHCTPYKIIMH BEICOKHX YacTOT, KOTOPBIN
npeobpasyeT HEKOTOPOe KOJIMYECTBO ITOJAMANa30HOB M3 YACTH ITOJIOCHI HU3KHMX YaCTOT 3BYKOBOTO CHTHAja B
YacTh MOJOCHI BEICOKMX YaCTOT 3BYKOBOTO CHTHAJIA;

rpeOeHKY (QHUIBTPOB Pa3sIoKEHUSI CUTHANA JUIsl QUIBTPALUH AEKOJANPOBAHHOTO 3BYKOBOTO CHTHaja B IO-
JI0CEe HU3KHX YacTOT, YT00BI OPMUPOBATH (PMIIBTPOBAHHEINH 3ByKOBOW CHUTHAII B ITOJIOCE HU3KUX YacTOT;

CHUHTaKCHYECKUI aHAIU3aTop U W3BJICUYEHUS U3 KOJMPOBAHHOTO 3BYKOBOTO OMTOBOTO ITOTOKA (hIIAXKKO-
BOTO yKa3aTelis, yKa3bIBaIOIIETo, JOJDKHBI JIM BHITTOIHATHCS HaJl 3ByKOBBIMH JIaHHBIMH JIMHEWHOE NpeoOpa3oBa-
HHUE WIN TApMOHUYECKas TPAHCIIO3UIIHS;

BOCCTAHOBHTEIb BHICOKHX YaCTOT JUII BOCCTAHOBIICHHUS YaCTH MOJIOCH BBICOKHMX YacTOT 3BYKOBOTO CHTHa-
Jla ¢ MCIIOJIF30BaHUEM (IIIBTPOBAHHOTO 3BYKOBOTO CHT'HAJIa B MOJIOCE HU3KUX YaCTOT W METAIaHHBIX PEKOHCT-
PYKIHHU BBICOKHX YaCTOT B COOTBETCTBHUH C (hIIaXKKOBBIM YKazaTelleM; ’

rpe0eHKY (QHIBTPOB CHHTE3a CHTHANIA JUISI KOMOWHUPOBAaHUS (PHIILTPOBAaHHOTO 3BYKOBOTO CHTHAJA B TIOJIO-
C€ HU3KHUX 9aCTOT M BOCCTAHOBJICHHOW YACTH MOJOCHI BBICOKMX YacTOT I (POPMHUPOBAHUS IMIMPOKOIIOIOCHOTO
3BYKOBOT'O CHI'HaJIa,

IIpU 3TOM TpeOeHKa (QUIBTPOB Pa3JIOKECHUSI CHUTHAJA BKIIOYACT B ceOs (pUIBTPHI pasioKeHHs CHUrHaja
hy(n), KOTOpPBIE ABIAIOTCS MOAYJIMPOBAHHBIMH BapHaHTaMH MPOTOTHITHOTO (DHIIbTpa Py(n) COrIacHO

T 1 N
hy(n) = po(n) exp iﬁ(k + E)(n 2)
, 0<nsN;0<k<M

r7ie po(n) - BeMECTBEHHO3HAYHBI CUMMETPUIHBINA MITH HECUMMETPUIHBIA TIPOTOTUITHBIA GHILTP, M - KO-
JIMYECTBO KaHAJIOB B TpeOeHKe (GIIBTPOB Pa3IoKeHUsI CUTHAMA, a N - MOPAA0K MPOTOTHITHOTO (PriIbTpa.

11. exonep 1o 1m.10, B KOTOPOM KOJAMPOBAHHBIN 3BYKOBOW OMTOBBII IMOTOK MOTIOTHUTEIHHO BKIIIOYAET B
ceOs DIIEMEHT 3alOHEHUS C MACHTU(UKATOPOM, YKA3bIBAIOIIUM HAYaJO JJIEMEHTA 3allOJHEHUS, W JaHHBIMH
3aIOJIHCHHS TIOCTIC UACHTU(PUKATOPA, TIPU STOM JaHHBIC 3aTI0JHECHUS BKIIIOYAIOT B ce0s (hIa)KKOBBIN yKa3aTelb.

12. lekomep mo m.11, B KOTOPOM HACHTU(PHUKATOP SBISCTCS TPEXOUTHBIM OC33HAKOBBIM IICTBIM YHCIIOM,
nepenaBaeMbIM CTapIIUM OUTOM BITEpE]l U IMEIOIINM 3HadeHue 0x6.

13. Jlexomep mo m.12, B KOTOPOM JaHHBIC 3aIOJIHCHUS BKIIFOYAIOT B ce0sl MOJIC3HYI0 HATPY3KY pacIiupe-
HUS, TIOJNIe3HAs HArpy3Ka pacIIUpeHUs BKIIOYACT B ceOs JaHHBIC PACIIMPCHUS PEIUTHKAIMU ITOJIOC CIIEKTpa U
MOJIC3HAsI Harpy3Ka PaCIIMPCHUS WACHTUPUIUPYCSTCS YCTHIPEXOUTHBIM O€33HAKOBBIM ILICJIBIM YHCIIOM, Mepesa-
BacMBIM CTapIIUM OMTOM Briepen U uMmeromuM 3HaueHue '1101" wau '1110', u, mo BeIGODY,
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IIPY 5TOM JTaHHBIE PACUIMPEHHsI PEIUINKAIIY [T0JIOC CIIEKTPa BKIIOYAIOT B ce0s

HeoOs13aTeNbHBIN 3aroJIOBOK PEIUIMKAIMH T0JIOC CIIEKTPa, JaHHbIE PETUIMKALUK TOJIOC CIIEKTpa Mocie 3a-
TOJIOBKA, 3JIEMEHT PACHUIMPEHHS PEILTHKALUK TOJIOC CIIEKTpa MOCHe JaHHBIX PEIUTMKAILUH TI0JIOC CIIEKTpa U IpHU
9TOM (DJIaXKKOBBIN yKa3aTeib BKIIOYCH B AJIEMEHT PACUIMPEHHsI PEIUIMKAIINH MTOJIOC CIICKTPA.

14. Jlexonep 1o iro6omMy ogaoMy u3 mi.10-13, B KOTOpOM MeTaJaHHbIE PEKOHCTPYKIIUU BBICOKUX YacTOT
BKITIOUAIOT B ceOsi pabouunii mapameTp, BEIOpaHHBIA M3 TPYIIBI, COCTOSIICH W3 MacmTaOHBIX KOd(h(HUIIMEHTOB
orubarorniei, MacmTabHBIX KOA(P(GUIIMEHTOB YPOBHS COOCTBEHHBIX IIYMOB, WH(POPMAIIUH O CHHYCOHUIATHHOM
JTOTIOTHEHHUH, HHPOPMAITUU O BPEMSI/IaCTOTHON CETKE, YaCTOTHI pa3/IeICHHs U peKuMa 00OpaTHON (QHIIbTpaITHH.

15. lexonep no modomy oxHOMY 13 mi.10-13, B KOTOPOM IPOTOTHITHEIN GHUIBTP Po(n) BEIBOAUTCS U3 KO-
3¢ ¢unmeHToB 1o Tadi. 4.

16. Jlexonep no imodomy oxHOMY 13 mi1.10-13, B KOTOPOM IPOTOTHITHEIN GHUIBTP po(n) BEIBOAUTCS U3 KO-
3¢ GUIMEHTOB 10 TabJ. 4 NOCPEACTBOM OJHOW MM Oojlee MaTeMaTHYECKHUX Olepanuii, BRIOpaHHBIX U3 IPYIIIIH,
COCTOSIILEH U3 OKPYTJICHHS, IOHMKAIOIIEH TUCKPETH3alnH, HHTEPIOISLIUH WU ITPOPEKUBAHUSL.

17. dexonep no modomy oxHOMy 13 . 10-13, B koTopoMm (a3oBEIi caBUT 100aBiseTcsl B GMIIBTPOBAHHBIH
3BYKOBO¥ CHI'HAJI B TI0JIOCE HU3KUX YaCTOT MOCJE (GUIBTPAIIMK U KOMIICHCUPYETCS Nepe]l KOMOMHUPOBAHUEM.
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