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MpepgucnoBue

Llenu v npuHumnel cTaHgaptu3auun B Poccuiickoii defepauun yctaHoBNeHbl PegepanbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-9®3 «O TeXHMYECKOM perynpoBaHun», a npaBuaa NpUMEHEeHNs HauMoHanbHbIX
ctaHgapToB Poccuiickoit degepauun - TOCT P 1.0 - 2004 «CtaHpapTtu3auuns B Poccuiickoii ®epepauuu.
OCHOBHblE NOMIOXEHNA»

CBefeHNs 0 cTaHgapTe

1 PABPABOTAH CaHkT-lMeTepbyprckum cumnmnanom LleHTpanbHOro Hay4yHo-uccnepfoBaTesibCKOro WH-
CTUTYTa cBA3N «JleHuHrpagckoe otaeneHune» (ryn o UHNNC)

2 BHECEH TexHuyeckum komuteTom no ctaHgaptusaunmn Ne 480 «CBA3b»

3 YTBEPX/EH U BBEJEH B IENCTBUE Mpukasom degepasbHOro areHTcTBa No TeXHUYeckoMy pe-
rynmpoBaHuio n metponorun ot 20 HoA6ps 2012 r. Ns 940-cT

4 HacTtoAwwuii ctaHgapT paspaboTaH C y4eTOM OCHOBHbIX HOPMaTUBHbIX MOJIOXEHWUI MexAyHapoAHOro
ctaHgapTa MCO/M3K 14496-3:2009 VHdopmaLMoHHble TexHonornu. KoguposaHue ayanoBusyanbHbliX 06b-
ekToB. YacTtb 3. Ayano (MCOYM3OK14496-3:2009 Information technology - Coding of audio-visual objects -
Part 3: Audio) [1]

5 BBEJEH BMEPBbIE

MpaBuna NpuUMeHeHUs HacTosWwero crtaHgapTa yctaHoBneHol B TOCT P 1.0—2012 (pasagen 8).
MHopmaumna 06 naMeHeHNAX K Hacnwawemy ctaHgapTy ny6amkyeTcsa B exerogHom (Mo cocTossHUio Ha 1
AHBapsa Tekylw ero roga) WHpoOpMaLMOHHOM yka3aTene «HauuoHanbHble CTaHAapTbl», a oPULManbHbINA
TEeKCT U3MEHEeHMWI 1 NONPaBOK - B €XEeMeCAYHOM WHGOPMaLMOHHOM yKa3aTene «HauuoHaNbHble CTaH-
AapTbl». B cnyyaB nepecmoTpa (3amMeHbl) WIM OTMEHbl HacTofAWero ctaHjgaprta CoOoTBeTCTBYyK Ll ee
yBegoMneHne 6yaeTt onybaukoBaHo B G6nmxailiem Bbinycke MHOPMaLMOHHOM ykasatene «HauuoHanb-
Hble cTaHAapTbl». CooTBeTCTBYO LW asa nHdopmayms, yBeJOM/eHNe U TEKCThl pasmelw alnTca Takxe
B WHJOpMauMoHHOW cucTeme o6Wero MoAb3oBaHUA - Ha oduumanbHOM calite ®defepanbHOro
areHTCTBA NO TEXHUYECKOMY perynnpoBaHnio n metponorum B cetn MHTepHeT (gost.ru)
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HacTosiwmnii ctaHaapT He MOXeT 6biTb MOIHOCTLIO WM YACTUYHO BOCMNPOM3BEAEH, TUPAXMUPOBAH W
pacnpocTpaHeH B KauyecTBe ouyuManbHoOro usgaHus 6e3 paspelweHuss deaepasnbHOro areHTcTea no
TEXHWYECKOMY PEeryiMpoBaHuio 1 METPOIOTUN
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HALMWOHANDbHBINR CTAHALAPT POCCUMNCKOWN GELEPALUMN

3BYKOBOE BelaHue Lugposoe
KOAMPOBAHWE CUTHANOB 3BYKOBOIO BEWAHNA C COKPAWEHWNEM N3BbITOYHOCTU
Ana NEPEfAYN MO ULNOPOBBLIM KAHANAM CBA3N.
YACTb 3 (MPEG-4 AUDIO)

Obuwune TpeboBaHNA K KOAUPOBAHUIO

Digital sound broadcasting.Coding of sound broadcasting signals with redundancy reduction for transfer on digital
communication channels. Part Ill (MPEG-4 audio). General requirements for coding

[Jata BBegeHunsa - 2013-09-01

1 06nacTb NPpUMEHeHNs

[ONa [OCTUXEHUA Nyylero KkayecTBa 3ByYaHWss Ha HU3KUX CKOPOCTAX nepejauyn faHHbiX (MeHee 64
Kéut/c Ha kaHan) BBOAATCA TPU AOMNOMHUTEbHbIX YacToTbl guckpetnsaumm (Fs) -16 ky, 22.05 klMy n 24 kly,.
370 NO3BO/MIAET NOAAEPXMUBaTbL 3BYKOBbIE CUTHa/bl € nonocamu yactot 7,5 kly, 10.3 kl'y n 11,25 Ky cooT-
BETCTBEHHO. 1 obecneymBatb nepegadvy CUrHanoB 3BYKOBOrO BellaHws No cTaHfapTHbiM kaHanam (FTOCT P
52742-2007 n FOCT P 53537-2009).

CuHTakcuc, cemaHTuka n metofpl kognposanus FOCT P 54711-2011 coxpaHATCA B faHHOM cTaHaap-
Te. 3a UCK/IOYEeHNeM onpeaeneHns Nons 4acToTbl AUCKpeTM3auumn, Nona CKOpocTu nepegaynm u tabnuuy pac-
npepeneHns 6uT. HoBble 3HAYEHUS feCTBUTENbHbI, ecnun 6uT O B 3aronoeke TOCT P 54711-2011 paBHsieT-
cs Hyno. Ana nonyyeHusa nydweli Nnpon3BOAUTENLHOCTU 3BYKOBOI CUCTEMbI NapaMeTpbl NCUX0aKyCTUYOCKOM
MoZenu, UCNonb3yemoli B Kogepe, A0/MKHbl 6bITb N3MEHEHbI COOTBETCTBEHHO.

Bxop kofepa v BbIXof AeKkodepa COBMECTUMbI C CyL,ecTBYOWMMN cTaHgaptamu MKM. Takumu kak FOCT
27667-88. TOCT 28376-89.

Mokasatenu, onpegenerHHble HACTOAWMUM AOKYMEHTOM, ABASAOTCA 6a30BbIMU ANA nNpodheccuoHanbHom
1 6bITOBOI annapaTypbl - NpourpbiBaTeneli KOMNakT-4UCKOB, YCUNTENeR CUTHaNI0B 3BYKOBOI YacToThl U Apy-
roro obopygoBaHusa knacca Hi-Fi.

YHuBepcanbHas v coBMecTMMas MHOrokaHanbHasa 3BykoBas cuctema npumeHmMma Ans cnyTHUKOBOMO U
Ha3eMHOro TeNeBU3MOHHOIO BelaHus, LM poBOoro 3ByKOBOro BewaHnsa (Ha3eMHOro 1 CNyTHUKOBOTrO), Tak xe
KakK u gna opyrux Hocutenen, Hanpumep:

CATV KabenbHoe TeneBungeHue;

CDAD KabenbHoe undpoBoe 3ByKOBOE BeLLaHUE;

DAB LLnpokoBelwaTenbHasa nepefaya LMpoBOro 3ByKOBOro curHana;

DVD LincpoBolii yHnBEpCanbHbIi guck;

ENG O/1eKTPOHHbIE HOBOCTY (BK/1l0YAS HOBOCTMW NO CMYTHWUKY);

HDTV TenesuaeHne BbICOKO YETKOCTU:

IPC MexnnyHocTHoe obueHne (BuageokoHdepeHuns, BugeoTenedoH n . 4.):
ISM VIHTepakTuBHble HocuTenun (oNTuYeckme AUCKU U T. 4.).

2 HopmaTtuBHbIe CChl1KK

B HacToslemM cTaHfjapTe MCMoJb30BaHbl HOPMATUBHbIE CCbIZIKN Ha clefylolmne cTaHgapThbl:

FOCT P 54711-2011 3ByKkoBoe BeljaHue uudposoe. KoanposaHne CUrHanoB 3BYKOBOro BelaHus C CO-
KpawieHnem n3bbITOYHOCTUN ANA nepesayn no Mg poBbIM kaHanam ceAsn. MPEG-1 vactb ll (MPEG-1 audio)

FOCT P 54712-2011 3ByKkoBOe BelaHue uudposoe. KognpoBaHve CUrHanoB 3ByKOBOrO BellaHWs € CO-
KpalyeHnem n3bbITOYHOCTM ANA nepedayn no uudposbiM kaHanam cesasn. MPEG-2. yacTe Il (MPEG-2 audio)

M3aaHue ouymnansHoe
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FOCT P 54713-2011 3BykoBOe BelwaHue undposoe. KognposaHne CUrHanN0B 3BYKOBOIO BeLLaHUS C
cokpalieHneM n3bbITOYHOCTU AN Nepegayn no LM poBbIM kKaHanam cBasn. MPEG-2, yacTb VII. YcoBeplueH-
cTBOBaHHOe kogupoBaHue 3Byka (MPEG-2 AAC)

FOCT P 53556.0-2009 3ByKoBOe BelaHue undgposoe. KognposaHne CUrHanoB 3BYKOBOrO BeL4aHUs C
cokpauieHnemM M36bITOYHOCTM AN nepefayvn No UMdpoBbIM KaHanam cBsas3n. MPEG-4, yacTtb Il (MPEG-4
audio). OCHOBHble MON0XEHUSA

FOCT P 52742-2007 KaHanbl 1 TpakTbl 3ByKOBOroO BelaHus. TUMNoBble CTPYKTYpbl. OCHOBHblIE napame-
Tpbl KayecTBa. MeToabl U3MepeHuii

FOCT P 53537-2009 3BykoBoe Bel,aHne. OCHOBHble 3/IeKTPUYECKME NapaMeTpbl KaHas/ioB U TPaKTOB
cTyauniiHoro kavectea (¢ nosnocoit yactot 20 ...20000 u)

FOCT 27667-68 Cuctema uudpoBas 3BykoBass «Komnakr-guck». MapameTtpsbl

FOCT 28376-89 KomnakT-guck. NMapameTpbl 1 pasMmepsbl

MpumeuaHue - lNpu NOMbL30BAHUU HACTOSLLMM CTAHAAPTOM Liesiecoo6pasHo NPOBEPUTL AECTBME CChiNoY-
HbIX CTaHAAPTOB U KNaccurkaTopoB B MH(DOPMALMOHHON cUCTEME O6LLEro nosib30BaHus - Ha ohuLMasibHOM caiite
defiepasibHOTO areHTCTBa N0 TEXHUYECKOMY PerysIMpoBaHuio U MeTPOSIOrimn B CETU VIHTEPHET UM MO eXerofHo 13gaBae-
MOMY MHChOPMaLMOHHOMY yKasaTesito «HauuoHasibHble CTaH4apTbl», KOTOPbI OMy6/IMKOBaH MO COCTOSHWIO Ha 1 siHBaps
TeKyLLEero rosia, 1 no COOTBETCTBYIOLLMM EXEMECSAUHO U34ABAEMbIM MH(OPMALMOHHBLIM YKa3aTesisiM, ony6/IMKOBaHHbIM B
TekyLleM rogy. Ecnv cCblIoUHbIA JOKYMEHT 3aMEHEH (M3MEHEH), TO NMpU MNOJb30BaHUN HACTOSILLMM CTaHAApToOM creayet
PYKOBOZCTBOBATLCS 3aMEHEHHbIM (M3MEHEHHbIM) JOKYMEHTOM. EC/n CCbINIoYHbI JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO Mo-
JIOXEHVE. B KOTOPOM JaHa CChI/ika Ha HEro, NPUMEHSIETCS B YACTW, HE 3aTparvBatoLLell 3Ty CCbIKy.

3 TepMuHbI, onpefeneHns, CAMBOJ/Ibl U COKpalleHus

3.1 TepMuHbI 1 onpegeneHns

B HacTofAwWweM cTaHfapTe NPMMeEHeHbl TEPMUHbI ¥ COKPaLLEHNA C COOTBETCTBYIOLWMMN ONpeaeneHnamu,
no FOCT P 53556.0-2009, a Takxe cnegyrouiMe TEPMUHbI C COOTBETCTBYOLWUMN ONpeaeneHnsamu, He Boles-
Wne B yKasaHHbIi cTaHAapT:

3.1.1 6ycdhep: YCTpPOKCTBO NamaTy 60/bLIOK €MKOCTK, NO3BONSAKLLEE 3aNUCbIBATh U XPaHUTb GONbLLON
06beM AaHHbIX.

3.1.2 nporpamma AAC: OCHOBHble 3BYKOBbIE KaHa/ibl, CnapeHHble KaHasbl, kaHan Ife n ceasaHHble no-
TOKM JaHHbIX, KOTOpble A0/XKbl 6bITb A€KOAMPOBaHbI U BOCNPON3BEAEHbI OAHOBPEMEHHO. MNporpamMmma mMoxet
6bITb 3a4aHa No ymon4vaHuio nnm c nomowbto program_config_element (). AaHHbie single_channel_element().
channel_pair_element (). coupling_channel_element (), Ife_channel_element () nnn data_stream_element ()
MOFyT CONPOBOXAaTb 0AHY Unn 6onee nporpamm B N060M 3a4aHHOM NOTOKe.

3.1.3 3ByKOBOIi 610K gocTyna: YacTb 3BYKOBbIX flaHHbIX B Npejeniax 3/ieMeHTapHoro notoka ¢ BO3-
MOXHOCTbIO UHAMBMAYabHOTO AOCTyna.

3.1.4 3ByKOBO KOMNO3UTHbIW 610K: YacTb BbIXOAHbIX f@aHHbIX, KOTOPYIO 3BYKOBOI fekodep Npon3Bo-
OUT U3 3BYKOBbIX 6/10KOB AocTyna.

3.1.5 abconwTHOe BpeMs: Bpems, KOTOpOMY COOTBETCTBYeT TOT WM WHOW 3BYK; peasibHOe BpeMms.
Bpems B naptutype.

3.1.6 hakTMuecknii napameTp: MapameTp KOMaHAbl.

3.1.7 agantuBHasa kogoBasa kHura: Cnocob KogMpoBaHUA 4INTENbHON NePUOANMYHOCTY curHana. Bxog-
HbIMW NapameTpamMy KOLOBO KHUTW ABNAIOTCA NepekpbliBalLWMecs CerMeHTbl NPOLLbIX BO36YXAEHWNNA.

3.1.8 API: UHTepdheiic npuknagHoro nporpaMMmnupoBaHums.

3.1.9 macwTtabupyemocTb NOMOCH MPONYCKaHWNA: BO3MOXHOCTb MEHATb NOM0CY MPONYCKaHUA CUTHa-
na BO Bpems nepepavu.

3.1.10 ELD: PacwupeHHasa HM3Kaa 3ajepxka.

3.1.11 EP: 3awuta oT OWNBGOK.

3.1.12 R: Cnoco6HOCTb CUCTEMbl MPOTUBOCTOATb OLWINGKAM.

3.1.13 B0o36yXxaeHue: CurHan Bo3byxaeHnsa npegcrasnset Bxog mogynsa LPC.

3.1.14 mexdpoiimoBoe npeackasaHue: Metog npegckasaHns 3HavyeHuii B Tekylem dpeiime no 3Ha-
YyeHnAM B npeablaywnx gpeimax. Micnonb3yetcs B VQ LSP.

3.1.15 LTP-. JonrocpoyHoe npejackasaHue.

3.1.16 ocHOBHble 3BYKOBble KaHanbl: Becb single_channel_elements nnn channel_pair_elements B
0fHOli Nnporpamme.

2
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3.1.17 MIDI: CTtaHgapT undpoBOro nHtepgeiica My3sbikaabHblIX MHCTPYMEHTOB.

3.1.18 cmewaHHbIn ronocoBoi hpelim: PeyeBoli cerMeHT, B KOTOPOM MPUCYTCTBYHOT Kak ronocoBble,
TakK U HEro/10CoBble KOMMNOHEHTbI.

3.1.19 PS: MNapameTpuyeckoe cTepeo.

3.1.20 TTSI: NHTepdelic npeobpa3oBaHns TeKCTa B peyb.

3.1.21 VQ: BeKTOpHOE KBaHTOBaHWe.

3.1.22 VXC: BekTOopHOe kofupoBaHune Bo3byxaeHnss. CuHoHum CELP.

3.2 CumMBOblI N COKpaw,eHuns
3.2.1 MaTemaTtunyeckmne onepatopsbl

MaTemaTtnyeckme onepaTopbl, UCMNOMb3yeMble B HACTOALLEM cTaHAapTe, aHaNorMyHbl UCNONb3yeMbIM
B A3blke nporpammuposaHua C. OfHaKO LEe/fIoYNCIEHHOe ile/IeHNe C YCeYEeHUEM U OKpYr/ieHne onpepeneHsl
0co6bIM 06pa3om. NMobuTHLIE onepaTopbl ONPeAensATCA C y4eTOM NPeAcTaB/eHNS YNCeN B LONONHUTENBHOM
Koge. Hymepauus n cHeTUYUKN LUMKNOB 06bIYHO HAUYMHAKTCA C HYNS.

+ CnoxeHue.

- BbluntaHue (kak 6UHapHbIi onepartop) unm oTpuuaHne (Kak yHapHblii onepartop).

++ VIHKpeMeHT.

- - lexpemeHT.

*  YMHOXeHue.

A Bo3BepgeHue B CTeMeHb.

|/ LlenoumcneHHoe gefneHne ¢ OKPyrl1eHMeM K MeHblleMy no moayniw uenomy. Hanpumep, 7/4 v -7/4
OKPYTNATCA A0 OAHOrO, a -7/4 n 7/-4 oKpyrnswTCSA A0 MUHYC OLHOrO.

/I LlenouncneHHoe geneHne c OKpyrneHnem K 6nwxanwemy uenomy ymcny. Monyuenbie yncna okpy-
rNATCA B CTOPOHY 6mxaiiwero 60nbWwero no Moy io Yncna, ecam He ykasaHo gpyroe. Hanpumep 3//2 okpy-
rnsetcs A0 AByX, a -3//2 okpyrnsetca 0 MUHYC ABYX.

DIV LlenouncneHHoe pasgeneHne c okpyrneHnem pesysnbtara B CTOPOHY -* .

11 A6contoTHOe 3HayeHue. | x \ - X, korga x > 0;

|x |= 0, korga x == 0;

|X | =-x, korga x < 0.
% [leneHune c octatkom. Onepauyua onpegeneHa TONbKO A8 NONOXKUTENbHBIX Ynces.
Sign () MpuHumaeT cnepyloline 3Ha4eHUs: Sign (x) = 1. Korga x > 0;

Sign (x) =0, korpga x = 0:
Sign (x) =-1, korgax <0.
NINT () Okpyrnenve go 6nuxaiiwero uyenoro. BosspauwaeTt camoe 6/13Koe K BELW,ECTBEHHOMY apry-
MEHTY LiefiouyncneHHoe 3HadeHue. Monyuensie yncna oKPyrnaTCa B CTOPOHY OT HyNS,

sin CuHyc,

cos KocuHyc,

exp OKCNoHeHTa.

\ KBagpaTtHblii KOPEHb.

log10 Norapudm no ocHosaHuto 10.
loge HaTtypanbHblii norapudm.
log2 Jlorapum no oCHOBaHUio 2.

3.2.2 Tornyeckune onepartopsbl

Il Nornyeckoe UNJIN.
&& Jlornyeckoe W.
! Nornyeckoe HE.

3.2.3 OnepaTopbl cCpaBHEHUA

> Bonbuwe.

> = Bonbwe nnu pasHo.
< MeHbLwe.

<= MeHblle nau paBHoO.
== PaBHoO.

= He paBHo.
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max [.....] MakcumanbHoe 3HayeHue.

min [.....]

MwuHnManbHOe 3HayeHue.

3.2.4 TTo6MTHbIE onepaTopbl

Mcnonb3oBaHve No6UTHLIX onepauuii nogpasyMmeBaeT npeAcTaBieHre Yucen B JONONHUTENBHOM Koje.
& TMobutHoe W.
| MobutHoe UN.

»

«

Cpasur Bnpaso.
CaBur BNneso.

3.2.5 Onepartop NnpucBOeHUA

= OnepaTtop NPUCBOEHUS.

3.2.6 MHEMOHUKN

Cnepywouwme MHEMOHUKN noAsiexaT onpefeneHnto 418 onucaHusa pasfiMyHblX TUNOB AAHHbIX, UCMO/Ib-
3yeMbIX B KOAUPOBAHHOM NoToke 6uTtoe.

bslbf

L. C. R. LS. RS
rpchof

uimsbf
vidbf

window

ButoBasi cTpoka, Mnafwuii 6UT cneea, B COOTBETCTBUM C HACTOSLWMUM cTaHAapToM. Buto-
Bble CTPOKM MULLYTCSH, Kak CTpoka eAUHUL, U Hynell BHYTPWM OAMHApPHbLIX KaBblyek, Hanpu-
Mep. '1000 0001'. Mpo6enbl BHYTpYU GUTOBOI CTPOKM BBOAATCA A5 YAOOCTBA YTEHUA U HE
MMET HUKAKOTO 3HAUYEHNS.

JleBbliA, LeHTpanbHblii, NpaBblii, NeBbI OKPYXXEHWS 1 NPaBblii OKPYXXEHNS 3BYKOBble KaHa-
Nbl 06bEMHOIO 3BYYaHUS.

KoathuumneHTbl ocTaTka OT AefleHns Ha NopoXjallnii NoANHOM, cHavana cnegyeT Ko-
3thpurumeHT BbICWIEro NOpAAKa.

Lienoe yucno 6e3 3Haka, cTaplmnit 6UT NepBblii.

KoA ¢ nepemMeHHO 4ANHOI cnoBa, NeBbli GUT NepBbIA, TAe «1eBbli» OTHOCUTCS K MOPSAKY,
B KOTOPOM MULLYTCA KOAbl C NEPEMEHHON ANNHOMN.

Homep Tekyuiero BpemMeHHOro nHTepsana B cnydae block_type == 2. 0 < window < 2.

B MHOro6aiToBbIX cnoBax cTaplunii 6ainT ABNSETCA NepBbIM.

3.2.7 KOHCTaHThI

n 3,14159265358...
e 2,71828182845...

3.3 MeTo4 OnucaHna cCMHTakcmca notoka 6MToB

Lna BblpaXeHWs YyCNOBWIA NPUCYTCTBUA 3/1EMEHTOB AaHHbIX UCNONbL3YIOTCA Cneayloline KOHCTPYKL UK,
yKa3aHHble 06blYHbIM WpPUpTOM:

while (condition) { Ecnn «nctmHa», TOo rpynna 3/1€EMEHTOB AaHHbIX NOSIBASETCA B NOTOKE AaHHbIX.
data_eloment 370 NMoBTOPSETCH, NOKa YC/TIOBUE HE «I0XKb».

}

do { 3neMeHT AaHHbIX Bcerga nosiBaseTcs, no kpaiHeit mepe, oAUH pas.

data_element ONeMeHT JaHHbIX NOBTOPSAETCH, MOKa YC/IOBUE HE «10XKb>».

} while (condition)

if ( condition) {

Ecnv ycnoBue siBASIETCA «MCTUHOI», TO nMepBas rpynna 3/1eMeHTOB JaHHbIX MO-

data_eloment SABNSIETCS B MOTOKE [JaHHbIX.

olso {

Ecnu ycnoBue He SIBASETCS «UCTUHOW», TO BTOpas rpynna 31eMeHTOB AaHHbIX

data_eloment noABNAeTCcA B NOTOKe AaHHbIX.
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for (exp/l; exp/2; expT3){ Exprl aBnaeTca nHNuManm3npywwWwmm BolpaxeHnem uukna. O6bIYHO OHO onpe-
data_clemert [ensieT HavyallbHOe COCTOsiHME cyeTyuka. Expr2 ssnaetcsa ycnosuem, onpeje-
NAWUM NPOBEpPKY Nepef Kaxaoin nrtepaunein umkna. Linkn 3aBepliaeTtcs, Kor-
} [la ycrnoBue He ABMAETCA «UCTUHOWN». EXpr3 siBNseTcs BblpaXeHneM, KOTopoe
BbIMOJIHAETCA B KOHLE KaxAoih utepaynm uukna, o6bl14HO OHO UHKPEMEHTUPYET

cyeTUmK.

pynna 3neMeHTOB AaHHbIX MOXET cofepXXaTb B/IOXKEHHbIE YC/IOBHbI€ KOHCTPYKUUK. [N KOMNakTHOCTHU
ckob6ku 0 MoryT 6bITb onyuieHbl, Korga cneayet TOJIbKO OAWH 31E€MEHT AaHHbIX.

data_element[] data_element[] sBnsieTca maccuBom faHHbIX.
Konnuectso aneMeHTOB MaccmBa 3aBUCUT OT KOHTEKCTa.

data_element [n] data_element [n] aBnaetca (N+1)-bIM 31€MEHTOM MaccuBa faHHbIX.

data_element [m] [n] data_element [n?] [n] aBnseTca anemeHTOM (T+1)-0# cTpoku (n+1)-ro ctonéua
ABYXMEPHOro Maccua AaHHbIX.

data_element [/] [rn] (n] data_element (/] [m] [n] sBnsetca (/+1). (T+ 1). (n+1)-bIM 3N1€MEHTOM TPEXMEPHO-
ro MaccvBa AaHHbIX.

data_element[T...1] data_element[T...n] cogepxunTt 6uTbl MaccuBa data_elementc T no s BKAKOYKN-
TeNbHO.

3.4 ApucdmeTnyeckne TUNblI AaHHbIX

INT32 32-61UTHOE 3HAKOBOE Liefloe C AO0MOMIHEHUEM K HY/HO.
INT64 64-6MTHOE 3HAKOBOE Liesioe C 4ONOIHEHNEM K HY/IO.

3.5 TexHuyecknit 0630p

3.5.1 Twunbl 3ByKOBbIX 06bekTOB MPEG-4

3511 OnpegeneHvie TUNOB 3BYKOBbIX 06bEKTOB NpuBeAeHO B Tabnvue 1.
Ta6nuuya 1- OnpegeneHvie TUMOB 3BYKOBbIX 06BHEKTOB HA OCHOBE UHCTPYMEHTOB/MOAY el

o

Tun o6bexTa Audio B >
c AN
Ee 3 n : 5
3 -bsl*C_. r %'C ,[;_’r 9 % q&o
' e o ! \ r
; B et Vos
LTV e ol f"i%(r- 3 . f a
: ARSI T TR I
9 E)-<]-_£3l -——>b<a ’Z.Grﬁ-:‘r!vTa%V &lg%%.'kqﬁl c C
0 Null
1 AAC main XX X X XX>XX X 2
2 AACLC XX X X XX XX X
3 AAC SSR Xx X XX xX XX X
4 AAC LTP x X X x Xx X Xx X 2
5 SBR X
6 AAC Scalable x X X x Xx XXX XXX G
7 TwinVO xX X xX X X
8 CELP X
9 HVXC X
10 (3ape3epBupoBaHo)
1 (3ape3epBupoBaHo)
12 TTSI X
13 Main synthetic x XX 3
14 Wavetable synthesis XX 4
15 General MIDI X
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OkoHuaHue Tabnuubl 1

) c 0
Tvin o6bekTa Audio - v
- 5 k4 .

|/|'V(I: < " 1 » ‘ ?
N ql-t 1 :.L n b g
b KN SR S

\Y] R 0 t— 5 ]

4 1.6 Yax ns? y E

<4z * c a b Ej”v m ", om
5 y % §q%\)¢a§)?1. o@Sqrion |%3.39®'21K-5 JM' ¢
9 B Og3Y>53 1§1€§~6-q.}ﬁn w WA NS X 1 ¢
16 Algorithmic Synthe- X

sis and AudioFX

17 ERAACLC Xx X X X XX X XXX
18 (3ape3epBupoBaHo)
19 ERAAC LTP XX X XXX XX X XXX 5
20 ERAAC scalable XX X X X XXXX0X XxX 6
21 ER TivinvVQ XX X X X X XX
22 ER BSAC XX1 X X X XX X XX
23 ERAACLD X X XXX XX X XXX
24 ERCELP XX XX
25 ER HVXC XX XX
26 ERHILN XX X
27 ER Parametric XX XX X
28 SSC XX
29 PS X X

30 MPEG Surround
31 (escape)

32 Layer-1 X

33 Layer-2 X

34 Layer-3 X

35 DST X

36 ALS X

37 SLS .
38 SLS non-core XX
39 ERAAC ELD XX X X XX X XXX X

40 SMR Simple
41 SMR Main
42-95 (3ape3epBupoBaHo)
MpumevaHunsa
1 dyHKLMA GUTOBOrO Novcka oba3atensHa ans aekogepa. OaHako yHKUUN 0BHaAPYXEHNA U UCNPaBIEHNS OLWMGOK
ABNAIOTCA Heobs13aTe/TbHbIMM.
2 Copepxut AAC LC.
3 CofepxvT TabMYHO-BO/THOBOV CUHTE3, a/ITOPUTMUYECKUI CUHTE3 1 3BYKOBbIE 30DCHEKTBI.
4 Copepxut cneuundmkaumio General MIDI.
5 Cogepxut ER AAC LC.
6 VIHCTpyMeHT nepegyckpeTmsaumy TpebyeTcs ToNbKO B KOMBUHALMW C OCHOBHBLIM KOAEPOM.

3.5.1.2 OnucaHue

3.5.1.2.1 Tun ob6bekTa NULL

O6bekT NULL o6ecneumBaeT BO3MOXHOCTb nogaTb HeobpaboTaHHble KM oTcueTbl HenocpeacTBEHHO
B 3BYKOBOWi npoueccop. [lekogupoBaHne He NPUMEHsIeTCs, 04HaKo AeCKPUMTOP 3BYKOBbIX 06bEKTOB MCMOJIb-
3yeTca ANa onpefeneHnsa 4yactoTbl AUCKPeTU3aLum 1 KoHurypaLum 3ByKOBbIX KaHanos.

3.5.1.2.2 Tun o6bekta AAC - Main

O61bekt AAC Main o4yeHb cxox ¢ npodunem AAC Main. OgHako, AONOMHUTENbHO AOCTYNEH WHCTPY-
MeHT PNS. OrpaHuyeHuns npocuns AAC Main OTHOCUTENbLHO Pa3IMyHbIX NPOrpaMm U 31EMEHTOB CBeAEeHNS

6
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TakKxe oTHocATcA K Tuny ob6bekta AAC Main. Bce mHOorokaHasbHble BO3MOXHOCT AAC MPEG-2 AOCTYNHbI.
Lekoaep, cnocobHbIi fekoanpoBaTh NOTOK OCHOBHOTO 06bekta MPEG-4. Takke B COCTOSSHUM aHannm3npoBaTth
1 fekogmpoBaTb NOTOK Heo6paboTaHHbIX gaHHbIX AAC MPEG-2. C gpyroii CTOPOHbI, HE CMOTPS Ha TO. YTO
kogep AAC MPEG-2 moxeT aHannsnposaTb nosie3Hblii notok 6utoB AAC MPEG-4 Main, BO3MOXHa olwunbka
feKkoanpoBaHuA 13-3a ucnosib3oBaHus PNS.

3.5.1.2.3 Tun o6bekta AAC - Low Complexity (LC)

Tun o6bekta AAC MPEG-4 Low Complexity sBnsetcs konuein nponas noHMxXeHHoW cnoxHoctn AAC
MPEG-2 c TeMu Xxe orpaHuyeHnsiMmmn, kak n ansa tuna o6bvekta AAC Main.

3.5.1.2.4 Tun o6bekta AAC—Scalable Sampling Rate (SSR)

Tun o6bekTa AAC MPEG-4 Scalable Sampling Rate sBnsietcsa konuei npouns macwtabupyemoi va-
cToTbl AnckpeTnsaumn AAC MPEG-2 ¢ TEMU e orpaHuYeHnsaMu, Kak n ansa tuna obvekta AAC Main.

3.5.1.2.5 Tun obbekta AAC- Long Term Predictor (LTP)

Tun o6bekta AAC MPEG-4 LTP nopo6eH Tuny ob6bekta AAC Main, ogHako, npepckasartesnb
AAC MPEG-2 3ameHeH J0/TOBpeMeHHbIM npeackasatenem. LTP gocTuraet cxoxero ycuneHus agek-
TUBHOCTU KOLMPOBAHMA, HO TpebyeT 3HauYUTeNbHO 60/Mee HU3KOW CNOXHOCTU peanusauuun. MNosnesHblit no-
ToK 6uT npoduns AAC MPEG-2 LC moxeT 6bITb fekoauposaH gekogepom obbekta LTP AAC MPEG-4
6e3 orpaHuyYeHunit.

3.5.1.2.6 Tun o6bekTa SBR

O61BbekT SBR cogepXnT MHCTPYMEHT SBR n mMoxeT 6biTb 06beAUHEH C TMUNaMy 3BYKOBbIX 0O6BHEKTOB,
0603Ha4YeHHbIMKN B Tabnuue 2.

Tabnuuya 2- Tunbl 3ByKOBbIX 0OGEKTOB, KOTOPbIE MOTYT 6bITb 06BEANHEHBI C MHCTPYMEHTOM SBR

Tvn 3BYKOBOrO 06bEKTA 10 Tvina o6bekTa
AAC main 1
AACLC 2
AAC SSR 3
AAC LTP 4
AAC Scalable 6
ERAAC LC 17
ERAAC LTP 19
ERAAC Scalable 20
ER BSAC 22

3.5.1.2.7 Tun o6bekta AAC Scalable

O6bekT AAC Scalable nucnonbsyeT pasnnyHblil CUHTAKCUC NONE3HOr0 NOTOKa 6UT AN peanusaymm mac-
WTabnupyeMocT CKOPOCTU nepejayn u nonocbl nponyckaHus. JOCTynHO 60/bLIOe KOIMYEeCTBO MacliTabu-
pyembix KOM6VHaLWA, BKIOYas KOMOGUHaunM ¢ MHCTpymeHTamn TwinVQ n CELP. OgHako, nogaepxusalTcs
TO/IbKO MOHO W/N 2-KaHa/lbHble CTepeo 06beKThl.

3.5.1.2.8 Tun o6bekTa TwinVQ

O6bekT TwinVQ npuHagnexuT cxeme koguposaHus G A peanusyloweil KBaHTOBaHne KO3 (PULNEHTOB
MJKT. 3Ta cxema KoAnpOBaHWA OCHOBaHa Ha BEKTOPHOM KBAHTOBaHUMN C (OMKCMPOBAHHOI CKOPOCTbIO BMECTO
koga XadcpmaHa B AAC.

[oCTyNHbI HU3KME CKOPOCTK Nepejayn A4/i1 MOHO 1 cTepeo. Cxembl MaclTabrpyembix CKOPOCTel Takke
[ocTynHbl B npodune Scalable Audio, 06beanHeHHOM ¢ Tunom o6bekTa AAC Scalable.

3.5.1.2.9 Tun obbekta CELP

O6bekT CELP noggepxusaetcsa MHCTpyMeHTaMn koguposaHus peun CELP. koTopble o6ecneynBatoT KO-
AVpoBaHMe Ha yactoTax auckpetusaumm 8 kl'y, 1 16 kL, Npy CKOPOCTAX Nepegayn AaHHbIX B Ananas3oHe 4-24
K6uT/Cc. lONONHUTENBLHO JOCTYMHbLI MaclTabupyemMoCTb CKOPOCTU Nepejayn 1 Nosocsl nponyckaHus ans obe-
cneyeHns macwTtabupyemoro gekoauposaHus notokos CELP. O6bekt CELP Bcerga cogepXuT TO/bKO OAUH
MOHO cUrHasn.

3.5.1.2.10 Tun o6bekTa HVXC

O6bekt HVXC nogaepxusaeTca MHCTPYMEHTaMU napameTpuyeckoro koguposaHusa peyun {HVXC), koto-
pble o6ecneynBaldT pexnMbl KOAUPOBAHNS C (PUKCUPOBAHHON CKOPOCTbLIO NepeAayn AaHHbix (2.0 - 4.0 k6uT/C)
B MacwTabupyemoi n HemaclwTabupyemoi cxeme, pexummMm c MepeMeHHOR CKOPOCTbI0 nepegayn gaHHbix (<2.0
KO6UT/C) N DYHKLUU U3MEHEHUA BbICOTHI U CKOPOCTU BOCNpousseneHus. MoaaepxusalTcs TOMbKO 3BYKOBbIe
CUTHanbl € YacToToli guckpeTtusaumnu 8 kl'y, MoOHO.
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3.5.1.2.11 Tun ob6bekTa TTSI

O6bekT TTSI nogaepxmBaetTca MHCTpyMeHTamu TTSI. 3To no3BonseT ocyw,ecTBuUTb nepegady hoHeMm-
HbIX f,eCKPMNTOPOB peyn Ha OYeHb HU3KUX CKOPOCTAX AN AanbHeliwero cuHtesa. MPEG-/1 He gaeT onpege-
NIeHNs caMmOMy MeToAy CMHTe3a peuyn; UHCTPYMeHTbl TTSI ckopee onpegensaioT nHTepdeinc HecTaHAapPTHbIX
MeTOoA0B CUHTE3a. DTOT MeToA N03BO/ISIET NOJyYUTh CKOpOCThL nepegaun 200 - 1200 6uTt/c.

3.5.1.2.12 Tun o6bekTa Main Synthetic

O61bekT Main Synthetic no3BonsieT ncnonb3oBaTb BCe UHCTPyMeHTbl MPEG-4 Structured Audio. 310
obecneunBaeT rmbkuii, BbICOKOKAYeCTBEHHbI anropuTMMUUYeCKnii CUHTE3 Ha OCHOBE fi3blka CUHTEe3a MY3blKK
SAOL. 3 (peKTMBHbI TabNNYHO-BONTHOBOW CUHTE3 C (popMaTom GaHka camnioB SASBF 1 peanunsyeT BbICOKO-
KayecTBEHHOE CBefeHue U NoCT-NnpojakilH ¢ Habopom MHCTpymeHTOB Systems AudioBIFS. OnncaHue 3Byka
MOXeT 6bITb NepefaHo Ha ckopocTsax oT 0 k6ut/c (He TpebyeTcs HenpepbiBHaA nepegaya) Ao 3-4 k6ut/c ans
ype3BblyaliHO 3KCMpPeCcCHBHbIX 3BYKOB B hopmaTe Structured Audio MPEG-4.

3.5.1.2.13 Tun o6bekTta Wavetable Synthesis

O61BbeKT TabNMYHO-BOIHOBOrO CMHTE3a noagepXxmnBaeTtcsa ToAbko hopmaTtoMm SASBF U MHCTpymMeHTamu
MIDI. 9To no3Bo/ISieT UCMOJIb30BAaTb NPOCTON CIMMJIEPHbIA CUHTE3, KOorga Ka4yecTBO M TMGKOCTb NOIHOTFO Ha-
60pa MHCTPYMEHTOB CUHTe3a He TpebytoTcs.

3.5.1.2.14 Tun o6bekTta GeneralMIDI

O6bekT General MIDI BktOYEH TOMbKO A8 NpefocTaBneHnsa (yHKLMOHaNIbHOW COBMECTUMOCTH C CY-
LecTBYOLWNM KOHTEeHTOM. CTaHAapTN30BaHHOE KauyecTBO 3By4YaHua v cBOCTBa fekofgepa o6bekTom General
MIDI He npefocTaBnATCA.

3.5.1.2.15 Tun o6bekTa Algorithmic Synthesis n Audio FX

O61bekT Algorithmic Synthesis o6ecneunBaeT cuHTe3 3Byka Ha ocHoBe SAOL npu 04eHb HU3KUX CKOPO-
cTax nepegaun. OH Takxke ucnonblyeTcs Ansa nognepxkn yana AudioBIFS AudioFX Tam. rge He Tpebyetcs
CUHTE3UPOBAaHHbI 3BYK.

3.5.1.2.16 Tun o6bekTa Error Resilient (ER) AAC Low Complexity (LC)

Tun o6bekTa Error Resilient (ER) AAC Low Complexity (LC) aBnsetca konueii o6vekta AAC MPEG-4
Low Complexity ¢ LONONHUTENbHBIMU (DYHKLLMOHAIbHBIMU BO3MOXHOCTAMMU.

3.5.1.2.17 Tun o6bekTa Error Resilient (ER) AAC Long Term Predictor (LTP)

Tun ob6bekta Error Resilient (ER) AAC Long Term Predictor (LTP) siBnsietca konuei o6bekta AAC
MPEG-4 LTP ¢ 4ONONHUTENbHBIMWN (DYHKLMOHAbHBIMA BO3MOXHOCTAMMU.

3.5.1.2.18 Tun o6bekTa Error Resilient (ER) AAC scalable

Tun o6bekTa Error Resilient (ER) AAC scalable aBnsetcs konueii o6bekta AAC MPEG-4 scalable ¢ go-
NONHUTENbHBIMU DYHKLNOHAIbHBIMY BO3MOXHOCTAMM.

3.5.1.2.19 Tun obvekta Error Resilient (ER) TwinVQ

Tun o6bekta Error Resilient (ER) AAC TwinVQ saBnsetcs konueit o6bekta AAC MPEG-4 TwinVQ ¢ go-
NONHUTENBHBIMU DYHKLNOHABHBIMY BO3MOXHOCTSAMM.

3.5.1.2.20 Tun ob6bekTa Error Resilient (ER) BSAC

O6bekT BSAC E?nogaepxvnBaeTcsi MHCTPYMEHTOM TOYHOro macwrabupoBaHus (BSAC). 9To no3Bons-
eT obecneynTb Kak yCTOWYMBOCTb K OLIMOKaM, Tak U TOUHYI0 MacliTabupyeMocTb Lara KBaHToBaHua B kogepe
MPEG-4 GeneralAudio (GA). laHHbIl 06bEKT NCMONb3YeTCA B KOMOUHALMN C MHCTPYMEHTaMN KOAMPOBaHUSA
AAC 1 3amMeHseT KognpoBaHue 6e3 notTepb N opmaTpoBaHne Nones3Horo notoka 6ut kogepa AAC MPEG-4.
[locTynHo 60MblUOe KOMMYECTBO MaclTabupyembiX ypoBHel, YTo obecneynBaeT ypoOBEHb paclUMPeHnUs Ha
ckopocTun 1 k6uT/c/kaHan. To ecTb 2 KGBUT/C Wara Ana curHana crepeo.

3.5.1.2.21 Tun ob6bekta Error Resilient (ER) AAC LD

O6bekT AAC LD nopaepxunBaetcss MHCTPYMEHTOM koaupoBaHus AAC ¢ HU3KOW 3agepxkoii. OH Takxe
aonyckaeT KombuHauum ¢ uHctpymeHtamm PNS un LTP. O6bekt AAC LD pacwumpseTr ucnosb3oBaHue YHU-
BepcasnbHOro HU3KOCKOPOCTHOrO KOAMPOBAHUA ayAno Ha NPUIOXKeHUs, Tpebylolwmne o4eHb HU3KON 3a4epXxKu
KoAupoBaHusa | AekogmpoBaHna (Hanpumep AynaekcHas CBA3b B PeXxume peasbHOro BpeMeHm).

3.5.1.2.22 Tun o6bekTa Error Resilient (ER) CELP

O6bekT ER CELP nogaepxXuBaetca MHCTPYMEHTaMU CXaTtusa TUwmnHbl 1 ER. 3To No3BoNAET yMEHbLWUTh
CpefHI00 CKOPOCTh Nepefaun 6narogapsa 60see HU3KOMY CXaTuio ANA Y4acTKOB TULWMWHBI C 4ONOIHUTENbHbI-
MU (PYHKLMOHAIbHBIMWU BO3MOXHOCTAMMU.

3.5.1.2.23 Tun o6bekTa Error Resilient (ER) HVXC

O6bekT ER HVXC nopaepxuBaeTcsi MHCTPyMeHTamu napameTpuyeckoro peyvyeBOro KoAMpoBaHWS
(HVXC). koTopble ob6ecneunBaloT pexnmbl ¢ PUKCUPOBAHHON CKOPOCTbIO Nepefayn AaHHbIX (2.0-4.0 k6uT/c)
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1 pexumbl C NepeMeHHON CKOpOCTbIo nepegayun faHHbix (<2.0 k6ut/c n <4.0 K6MT/C). KaK C MCNOMb30BaHNEM
MaclwTabuposaHusa, Tak u 6e3 Hero, ¢ BO3MOXHOCTbIO M3MEHEHWSA BbICOTbI M CKOPOCTW BOCMPOU3BELEHUS.
CuHTakcuc MHcTpymeHTta EP 1 cnoco6HOCTb ycTpaHeHns owmnbok nogaepxunsawTca 418 UCNONb30BaHUA B
KaHasnax cBsi3n, NOABEPXEHHbIX owmnbKam. MNogaepxnBaloTCs TOMbKO 3BYKOBble CUTHasIbl C 4aCcTOTON Auckpe-
Tnsauum 8 kl'y. MoHO.

3.5.1.2.24 Tun o6bekTa Error Resilient (ER) HILN

O6bekT ER HILN nogpepxuBaeTcs MHCTPyMeHTaMu napamMmeTpuyeckoro kogmposaHus 3syka [HILN: rap-
MOHMYECKNEe U UHAMBUAYAbHbIE TMHUW BMECTEe C LWYMOM), KOTopble obecneynBalT KogMpoBaHMe 00blUYHbIX
3BYKOBbIX CUTHANI0B NPU OYEHb HWU3KUX CKOPOCTAX nepefaun B npefenax ot MeHee 4 k6ut/c o 6onee 16
K6uT/c. JocTynHbl MacwTabupyemocTb CKOPOCTH Nepefayn ¢ BO3MOXHOCTbIO M3MEHEHUS BbICOTbI 1 CKOPOCTU
BocnpousBegeHus. O6bekT ER HILN nogaepxuBaeTt 3ByKOBble 06bEKTbl MOHO B LUMPOKOM AMana3oHe 4yacToT
AnckpeTtusauuu.

3.5.1.2.25 Tun ob6bekTa Error Resilient (ER) Parametric

O61bekT ER Parametric nogaepxuweaeTca MHCTPYMEHTAMU napameTpuyeckoro KogMpoBaHus 3ByKa U Ko-
aupoBaHua peun WILA/n HVXC. 3TOT BCTPOEHHbI napaMeTpuyeckuii kogep KOMGUHUPYET hyHKLMOHANbHbIE
BO3MOXHOCTU 06bekToB ER HILN 1 ER HVXC. MoaaepxnsaloTcs TONbKO 3BYKOBble CUTHA bl MOHO C 4acTOTO
auckpetnsaumn 8 ku.

3.5.1.2.26 Tun o6bekTa SSC Audio

O6bekT SSC (cuHyconpanbHoe KOANPOBaHNE) KOMOUHUPYET MHCTPYMEHTbI NapamMeTpuyeckoro KoAnpo-
BaHWA SSC: TpaH3MeHTbl. CUHYCOUAbI, WYM U napameTpuyeckoe ctepeo. MNMoagepxnBalTcsa CUrHanbl MOHO,
[BOliHOe MOHO 1 cTepeo (napameTpuyeckoe) ¢ YacToToli anckpetunsauum 44,1 kru.

3.5.1.2.27 Tun o6bekTa Layer-1 Audio

O6beKkT Layer-1 ABnseTcs Kkonuel anroputMa KoAMpoBaHUsA ypoBHSA .

3.5.1.2.28 Tun o6bekTa Layer-2 Audio

O6bekT Layer-2 siBnsieTca konvei anroputma kogmposaHus yposHs |l

3.5.1.2.29 Tun o6bekTa Layer-3 Audio

O6bekT Layer-3 cxox ¢ anroputMom KogmpoBaHus ypoBHs lIl.

3.5.1.2.30 Tun o6bekTa ALS Audio

Tun o6bekta ALS konua anroputma koaupoBaHus 6e3 notepb (ALS). coaepXunT cOOTBETCTBYHOLNE WH-
CTPpyMeHThI ALS.

3.5.1.2.31 Tun obbekTa SLS Audio

O6bekT SLS nogaepxuBaeTcs MHCTPYMEHTOM MacwTabupyemoro kogmposaHua 6e3 notepb, KOTO-
pblii o6ecneynBaeT TO4YHOE MaclwTabupoBaHne pacliMpeHns KoAWpPOBaHWNS 6e3 NoTepb B NepLenuuoHHbIX
3BYKOBbIX Kofekax MPEG, Takux kak AAC. N03B0NAA NPUMEHATbL pas/inyHbie Warn no ynyyleHuto - ot Ka-
yecTBa 3By4YaHWs OCHOBHOIO anroputma A0 KoaupoBaHWA 6e3 NoTepb Y NOYTU HE3aMEeTHOro KOAMPOBaAHUSA.
OH Takxe obecneunBaeT stand-alone kognpoBaHue 3Byka 6e3 noTepb, korga OCHOBHOW 3BYKOBOW Kogek
OTK/IOYEH.

3.5.1.2.32 SLS Tun o6bekTta SLS Non-Core Audio

O61bekT SLS non-core nogaepxunsaetca MHCTPYMEHTOM macwTtabupyeMoro koguposaHua 6e3 noTepsb.
OH nopo6eH Tuny o6bekTa SLS. ogHaKo OCHOBHOI 3BYKOBOW KOAEK OTK/HOYEH.

3.5.1.2.33 Tun obbekTa PS

Tun o6bekTa PS cogepXuT UHCTPYMEHT PS 1 MoxeT 6biTb 06beMHEH C MHCTPYMEHTOM SBR.

3.5.1.2.34 Tun o6bekta MPEG Surround

O6bekT MPEG Surround cogepxuT cnyxebHyto nHdopmaymio MPEG Surround.

3.5.1.2.35 Tun o6bekta SMR Simple

Tun o6bekTa SMR Simple ncnonb3yeTca ANa nepegayn My3sblkasnbHbiX NAPTUTYP ANA X ayAN0 U BUAEO
o06paboTkn. KogupoBaHHble faHHble cogepxat MHdopmauuio OTHOCUTENbHO OCHOBHOW NapTUTypbl, yacTel
(To ecTb NapTuUii OTAENbHbLIX MUHCTPYMEHTOB), BO3MOXHbIX MHOTOSA3bIYHbIX TEKCTOB, CBA3AHHbIX C YacTAMM, npa-
BWM BU3yanbHOro popmatupoBaHmns, KoTopble 6yayT Mcnonb3oBatbCcs nNpu 06paboTke BuAeo, WPUMTOB ANA
cneunanbHblIX My3blKasibHbIX CUMBONOB U MHAOPMaLMKU CUHXPOHM3auun. WpndTel n nHopmMmaumnsa CUHXPO-
HMU3auuM npeacTaBfieHbl Kak ABOUYHbIE JaHHble, ocTasbHble - kak XML gaHHble. Tun o6bekta SMR Simple
MoxeT nepefgaTtb XML gaHHble B Bue npoctoro XML Tekcta unun kak gzip XML.

3.5.1.2.36 Tun o6bekTta SMR Main

Tun o6bekta SMR Main moxeT nepegaBaTb My3blka/bHble NapTUTypbl, Kak Tun o6bekta SMR Simple.
ofHaKko B 3TOM cnyvyae XML gaHHble MOTYyT 6biTb 3aKOAUPOBaHbI MHCTPyMeHTamn MPEG-B.
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3.5.1.2.37 Twun o6bekTa Error Resilient (ER) AAC ELD

Tun o6bekTa ¢ yny4yweHHol HU3Koi 3agepxkoin (ER AAC ELD) naeHtnueH tuny o6bvekta ER AAC LD ¢
fo6aBneHneM 6aHka (hUNbLTPOB C HU3KOW 3aaepxkoii (LDFB) 1 ynyyweHHOro okHa. Bo3MOXHbl KOMGUHaL WK C
MHCTPyMeHTOM PNS. Tak Xe Kak 1 C MIHCTPYMEHTOM HU3Koli 3agepxkn SBR. Tun o6bekta ER AAC ELD pac-
WMpseT NpMMeHeHne YHMBepcaabHOro HU3KOCKOPOCTHOIO KOAMPOBaHUSA 3BYKa A1 NPUIOXEHWUNA, TpebyoLmnx

OuYeHb HU3KOW 3afepXkn KoguposaHus/gekoanpoBaHua (Hanpumep, AynaekcHas CBA3b B PeXuMe peanbHOro
BpeMeHn).

3.5.2 3ByKkOoBble NPOnAN N YPOBHU

3.5.2.1 TMpodunn

OnpegeneHbl cnegyoune 3BykoBble npodunun (cm. Tabnuuy 3):

1 PeyeBoii npodhnnb obecneunBaeT napameTpuyeckuii peyesoli kogep, peyeBoit kogep CELP n nHtep-
helic npeobpasoBaHMsa TEKCTA B peyb.

2 MNpodunb CUHTE3MPOBAHHOTIO 3ByKa 06ecneymBaeT BO3IMOXHOCTb reHepupoBaTh 3BYK U peyb Npu 04YeHb
HU3KNX CKOPOCTAX nepegayu.

3 MacwTabupyemsblii npouab - HAAMHOXECTBO peyeBoro npounasa, ABNAeTCS NOAXOAAWMNM A1 Mac-
WwTabupyemMoro KoAMPoBaHUsa peyun n Mysbikn 4nsa MIHTepHeTa n LM pPOBOro BeLlaHus.

4 OCHOBHOI Npothunb - HaAMHOXeCTBO MacwTabupyemoro npocunsa, peyesoro npounsa n npouns
3BYKOBOIO CMHTE3a, COAEPXUT MHCTPYMEHTbI A/11 06bIYHOIO ¥ CUHTE3UPOBAHHOIO 3BYKA.

5 Mpodunnb BLICOKOro kayecTsa codepxuTt peyesoi kogep CELP un kogep Hu3koi cnoxHoctn AAC.
BK/lOYAOLW NI ONTOCPOYHOE NpejckasaHne. MacwTabupyemoe KogMpoBaHne MOXeT 6blTb BbIMO/HEHO 06b-
ektom Tuna AAC Scalable. JononHUTENbLHO MOXET NPUMEHATLCS HOBbI ER crHTakcuc notoka 6uTOB.

6 Mpodnnb HU3KOI 3a4epXKn coaepxuT peyesble kogepbl HVXC n CELP (40N0NHUTENBHO UCNOMb3YI0-
wue ER cuHTakcuc), kogep AAC HU3KOI 3afepXkn U nHtepdgelic npeobpasoBaHusa TekcTa B pedb TTSI.

7 Mpodunb HaTypanbHOro 3ByKa COAEpXUT BCe A0CTyNHble B MPEG-A MHCTPYMEHTHI A1 KOAUPOBaHMUSA
HaTypasibHOro 3ByKa.

8 Mpodunb 3Byka AnA VIHTepHeTa COAEPXUT TUMbl 06bEKTOB C HNU3KOW 3afepXKoil N MacluTabupoBaHu-
eMm AAC. Bknoyas TwinVQ n BSAC. OTa KoHdurypauusa npegHasHavyeHa Ansa paclwMpeHns KOMMYHUKaLNOH-
HbIX MPUNOXEHWU Npn nomoLmn He-MPEG anroputMoB KOAMPOBAHUSA Peyn C BbICOKMM KauyeCTBOM.

9 Mpocunb AAC cogepXuT Tun 3BykoBoro ob6bvekta 2 (AAC-LC).

10 Mpocunb AAC BbICOKOI NPOWN3BOAUTENIBHOCTU COAEPXMUT TWMbl 3BYKOBbIX 06bekToB 5 (SBR) u
2 (AAC-LC). Mpodunnb AAC BbICOKOI NPON3BOAUTENBHOCTU ABASETCA HAAMHOXeCTBOM npodunsa AAC.

11 NMpocdunb AAC BbICOKOI NPOU3BOAUTENBHOCTU BEPCUM 2 COAEPXUT TUMbl 3BYKOBbIX O0GBHEKTOB
5 (SBR). 29 (PS) n 2 (AAC-LC). NMpocunb AAC BbICOKOI NPOMN3BOAUTENILHOCTY BEPCUU 2 ABNSIETCS HAAMHO-
xecTBoM npocuns AAC BbICOKOW NPON3BOAUTENTIBHOCTH.

12 MNpodunb AAC c HU3KOI 3a€epXKoli coaepXunT Tun 3ByKoBoro o6bekta 23 (ERAAC LD).

Tabnuya 3- OnpegeneHve 3ByKOBbIX Npodouneit

ID Tvna Tvin obbekTa 9 S S ?I. Q 0

o6bexTa Audio 1 1 31 1 | 9 q o
K < | . : 3 Y

i(l ! 4.§ |t j s I 3 gs 8% f3

\% df # 3 ?f 92 3 % lS I 1 s I f

0 Null

1 AAC main X X

2 AACLC X X X X X X X

3 AAC SSR X X

4 AAC LTP X X X X

5 SBR X X

6 AAC Scalable X X X X

7 TwinvVQ X X X

8 CELP X X X X X X

9 HVXC X X X X X

=
o
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OkKoH4aHue Tabnnubl 3

ID vna Tun o6bexTa S | < & % 2 2

obvema Angro 1 . . 33 ‘ | 1 Lg,l ? 0
o1 7 S T L | :
s l Qé 8« o3 © ': 1 us | 03
I R N B L A TR IR

10 (3ape3epBupoBaHo)

n (3ape3epBupoBaHo)

12 TTSI X X X X X X

13 Main synthetic X X

14 Wavetable synthesis X* X*

15 General MIDI X* X'

16 Algorithmic Synthesis X* X*

andAudio FX

17 ERAACLC X X X

18 (3ape3epBnpoBaHo)

19 ERAAC LTP X X

20 ERAAC Scalable X X X

21 ER TwinvQ X X

22 ERBSAC X X

23 ERAAC LD X X X X

24 ER CELP X X X

25 ERHVXC X X

26 ER HILN X

27 ER Parametric X

28 SSC

29 PS X

30 MPEG Surround

31 (escape)

32 Layer-1

33 Layer-2

34 Layer-3

35 DST

36 ALS

37 SLS

38 SLS non-core

39 ERAAC ELD

40 SMR Simple

11 SMR Main

B gononHeHne Kk onucaHusMm npodunei, faHHbIM Bbille, HEOOXOAUMO OTMETUTb, 4YTO 06bekThl AAC
Scalable, ncnonb3sywouwine WNMPOKONONOCHbI ypoBeHb sgpa CELP (c unu 6e3 cuHTakcmuca nones3Horo 6utoBoro
notoka ER) He ABNAOTCA 4aCTblO KAKoro 6bl TO HKX 6b1/10 3BYKOBOro npoduns.

3.5.2.2 EAWHWUBLI CNOXHOCTKN

EAVHMUBI CNOXHOCTN BBEAEHbI AN TOro, 4Tobbl aTbh NPUOAN3NTENBHYIO OLEHKY CIOXHOCTU Aekojepa
B TEPMUHAX BbIYNCAUTENBHOW MOLIHOCTU M UCNoNb3oBaHna RAM, He06X04MMbIX ANS 06PabOTKMN MOMNE3HON
yacTu notoka 6uT MPEG-A Ayano B 3aBUCUMOCTM OT OonpefeneHHbIX napaMeTpoB.

MpubnnsnTenbHasa BblYUCAUTENbHAA MOLWHOCTb AaHa B eAnHNLax BblYNCANTENbHON cnoxHocTn (PCU),
BblpaXeHHbIx B MOPS. Mpn6an3ntenbHoe MCNONb30BaHNe onepaTuBHOW NamMAaTh AaHo B eAUHULLAX NCMOJIb-
30BaHuA namatn (RCU), BbipaxeHHbIX B kunocnosax (1000 cnos). Konnuectso RCU He BkI4aeT B cebs
06beM bydepa, KOTOPbIA MOXET ObITb pa3feneH Mexay pas/IMuHbIMM 06 bekTaMmu MYWnn kaHanamu.
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Ecnu ypoBeHb npodyuns onpefenieH MakCMMasbHbIM YAC/IOM €4UNHUL, C/TIOXHOCTU, TO TnbKas KoHgurypa-
uma gekogepa, obpabartbiBaloLLero pasimyHble TUMNbl 06bEKTOB, A40NYCTUMA NPU YCNOBUU, YTO 06a 3HavYeHnsa
cnoxHoctn (PCU n RCU) ana gekognpoBaHua n npeobpasoBaHusa 4acTtoTbl guckpetusauum (ecnm tpebyetcs)
He npesbIWaKwT ATOT npegen.
Tabnuua 4 gaeT OLEHKY C/IOXHOCTU ANA pa3/INYHbIX TUNOB 06bekToB. 3HayeHus PCU gaHbl B MOPS Ha
KkaHan, 3HadyeHns R C U - B kunocnosax Ha kaHan (B8 AAC TepMWH «KaHas» COOTBETCTBYEeT OCHOBHOMY KaHany,
Hanpumep, kaHan SCE. oauH kaHan CPE unu kaHan He3asBucumo nepekntoyaemoro CCE).

Ta6nuuya 4 - CoXHOCTb TUNOB 3BYKOBbIX 06BLEKTOB U NPE06Pa30BaHns 4acToTbl AUCKPETA3ALUN

12

Tun o6bekTa
A4C Main
AACLC
AACSSR
AAC LTP
SBR

(Low Power Down Sampled)
SBR tool)
AAC Scalable
TwinVQ
CELP
CELP
CELP
HVXC
TTSI
General MIDI
Wavelable
Syntheses

Main Synthetic

Algorithmic Synthesis and AudioFX

Sampling Rate Conversion
ERAAC LC
ERAACLTP

ERAAC Scalable
ER TwinvVQ
ER BSAC

ERAAC LD
ER CELP

ER HVXC
ERHILN

MapameTpb!
fs =48 kIl'y,
fs =48 kl'y,
fs =48 kl'y,
fs =48 'y,

fs = 24148 kI'y, (inlout) (SBR tool>
fs =24/48 kI'y, (infout])
(Low Power SBR toot)
fs = 48/48 kI'y (in/out)
(Down Sampled SBR tool)
fs = 48/48 kI'y (in/out)

3
fs =48 kl'y,
fs =24 «I'y,
fs =8 «kIy,
fs = 16 kI'y,
fs = 8/16 kI'y, (bandwidth scalable)
fs = 8 kl'y,
fs = 22,05 kIy,

rf=2.3,4.6.8 12

fs =48 kI'y,
fs =48 kI'y,
fs =48 kI'y,
fs =24 xI'y,
fs =48 kI'y,

(Pa3vep BxogHoro
6ydhepa=26000 61TOB)

fs =48 kI'y, (Pa3mep BXxogHOro
6ydhepa =106000 61TOB)

fs =48 kl'y,
fs = 8 kl'y,
fs= 16 kl'y,

fs = 8 kl'y,
fs = 16 k'y,. ns=93
fs = 16 k. ns=47

PCU (MOPS) RCU
5 5
3 3
4 3
4 4
3 25
2 1.5
45 25
15 1
5 4
2 3
1 1
2 1
3 1
2 1
4 1
3aBucut o  3aBUCUT OT
noToka 6UTOB MOTOKa GUTOB
3aBucut or  3aBUCUT OT
noToka 6UTOB MOTOKa GUTOB
3asucut ot 3aBUCUT OT
noToka 6UTOB MOTOKa GUTOB
2 0.5
3 3
4 4
5 4
2 3
4 4
4 8
3 2
2 1
3 1
2 1
15 2
8 2

MpumedaHns
1

[ )

1.2
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OkKoHYaHue Tabnunubl 4

Tvin obbekTa MapameTpb! PCU IMOPS) RCU MpyvedaHs
ER Parametric fs= 8 kl'y, ns=47 4 2 5.6
ERAACELD fs =48 kI'y, 3 2 1
ERAAC ELD. Low Delay SBR toolonly ts = 24/48 kI'u (inlout) (SBR tool) 3 2.5 1
fs = 24/48 «I'y, (inlout) 2 15 1

(Low Power SBR too/)
fs =48'48 kI'y, (iri/fout) 4.5 2.5 1
(Down Sampled SBR tool)
fs =48/48 kI'y, (inlout)
(Low Power Down Sampled
SBR tool) 3 15 1

Onpepenexus:
fs = yacToTa guckpeTusayuu
rf= oTHOWeHMe YacToT AnckpeTnsaymm

MpumevaHns

1 PCU nponopunoHasibHO YacToTe AUCKpeTU3auunin.

2 BkntoyaeT OCHOBHOW Aekoaep.

3 CNOXHOCTb A1 CUHTE3a Peyn He yYUTbIBAETCA.

4 MapameTpuueckuii kogep B pexume HILN. gnsa pexuma HVXC cm. ER HVXC.

5 PCU 3aBucut 0T fs n ns, cMm. Huxe.

6 Mpeobpa3oBaHne 4acTOTbl ANCKPeTM3aLmnm Heo6Xo4MMO, eC/IM 06bEKTbI C PasIMYHbIMU YacToTaMun AUCKpeTU-
3auun 06beMHeHbl B CLEHE. YKa3aHHble 3HaueHust Ao/MKHbI ObITb o6aBeHbl 418 KaK40ro HeobxoanmMoro npeobpa-
30BaHuA.

PCU gna HILN:

BbluncnmtenbHaa cnoxHocTb HILN 3aBUCUMT OT YacToTbl AuckpeTusauum fs n makcumanbHOro ymcna
CMHycOMp NS, KOTOpOe A0/HKHO ObiTb CUHTE3UPOBAHO OAHOBPEeMeHHO. 3HauyeHue ns Ans gpeiima sBnsertcs
06LW UM KOMYECTBOM FapMOHMYECKUX U MHAWBUAYANbHbIX INHWIA, CUHTE3MpPYyeMbIX B 3TOM dpeiime, To ecTb
CYMMOW HauyasnbHbIX, MPOMEXYTOUYHbIX U KOHEeUHbIX NMHWIA. Ana fs B k' PCU B MOPS Bbluncnsetcsa cnegyio-
wmm obpasom:

PCU=(1 + 0.15V>s) * fe/16

TunoBble MakcMMasbHble 3HavYeHua ns coctaBnsAwT 47 ansa HILN 6 k6ut/c n 93 gna notokos HILN 16
Kéut/c.

PCUwn RCU agna AAC:

Ons Tunos 06bektoB AAC PCU 1 RCU 3aBUCAT OT YacTOThbl AUCpeTU3aLUN 1 KOHUTypaunum kaHanos
crnejyowum obpasom:

PCU

PCU = (fs | fsjef) * PCUjref* (2 * UCPE + USCE * ULFE + UIndepCouplingCh & 0.3 * UDepCou-
plingCh)

fs: hakTnyeckasa yactoTta guckpetusauunu

fs_ref. 3TasloHHas YyacToTa AuckpeTmsauumn (4actota guckpeTtusauumn ana gadHHoro PCU_ref)

P CUjef. atanoHHoe PCU, gaHHoe B Tabnuue 4

USCE: «konuuyectBo SCE

#CPE:

RCU

UCPE <2:

RCU = RCU_ref’ [USCE + 0,5 * ULFE & 0,5 * UIndepCouplingCh + 0.4 * UDepCouplingCh] + [RCU _ref
+(RCUjefs\))" UCPE

UCPE> = 2:

RCU = RCU ref* (#SCE£ + 0,5 *#LFE * 0,5 * UIndopCouplingCh + 0.4 * UDepCouplingCh] + [RCU _ref
¢(RCUjef-1)+ (2 * UCPE-1))

RCU_ref: 3TanoHHoe RCU. gaHHoe B Tabnuue 4
USCE: Konumuyectso SCE
UCPE: Konnuyectso CPE
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3.5.2.3 YpoBHu npoduneit

Mof yncnom 3BYKOBbIX KAHANI0B NOHUMAETCS YNC/I0 OCHOBHbIX 3BYKOBbIX KaHaN0B. Ha 0CHOBaHWK KONu-
yecTBa OCHOBHbIX 3BYKOBbIX kaHanoB (A) B Tabnuue 5 ykasaHo yncno kaHanos LFE (L). uncno He3aBucuMo
nepeknoyYaeMblX CnapeHHbiX KaHanoBs (/) 1 4Mcno 3aBUCUMO NepekYaeMblX cnapeHHblx kaHanos (D) gna
TUNOB 06BHEKTOB, NONYYEHHbIX N3 MHOrokaHanbHoro AAC B dpopme A.L.I.D.

Tab6nunuya 5- MakcyManbHOe YUCNO MHAMBUAYaUTbHLIX TUNOB kKaHasioB AAC B 3aBUCUMOCTM OT yKa3aHHOr0 KonnyecTea
OCHOBHbIX 3BYKOBbIX KaHa/10B

KonmuyecTB OCHOBHbIX 3BYKOBbIX KaHa/10B

AOT 1 2 3

1 (AAC main) 1.0.0.0 2.0.0.0 51.1.1
2 (AAC LC) 1.0.0.0 2.0.0.0 5.1.0.1
3 (AAC SSR) 1.0.0.0 2.0.0.0 5.1.0.0
4 (AAC LTP) 1.0.0.0 2.0.0.0 5.1.0.1
17 (ER AAC LC) 1.0.0.0 2.0.0.0 5.1.0.0
19 (ER AAC LTP) 1.0.0.0 2.0.0.0 5.1.0.0
23 (ERAACLD) 1.0.0.0 2.0.0.0 5.1.0.0

MpumeuaHune - B cnyyaB maclTabypyemMblX CXem KOAMPOBaHWUA N5 ONpefeneHnst Koamyectsa 06bekToB,
[OMNYCTUMBIX MO CNOXHOCTU, YUYUTLIBAETCA TOJILKO NepBast pean3aLnsa KakAoro tuna obbvekra. Hanpumep, B macwuta-
61pyeMoM Kofiepe, COCTOosILLLEM U3 OCHOBHOTO Kogepa CELP 1 aByx ypoBHell paclumpeHus, peain3oBaHHbIX cpeicTBamm
macLuTabrpyemMbix 06bekToB AAC, cumtaeTtca oanH 06bekT CELP 1 ognH macutabupyemblii 06bekT AAC; yunTbiBaOTCA
MX COOTBETCTBYIOLLME NOKa3aTeNn CMOXHOCTU, TaK Kak NpakTUYecKu OTCYTCTBYIOT 3aTpaTtbl, CBSi3aHHble CO BTOPbIM (M
BbllLe) ypoBeHeM paclumpenns GA.

YpoBHU npodunsa peun

Onpegenexsl ABa yPOBHSA MO YNC/Ty O6BEKTOB:

1. OANH peyeBOil 06BLEKT.

2. 0o 20 peyeBblX 06BHEKTOB.

YpOBHU NPOdIN/ISA CUHTE3UPOBAHHOIO 3BYyKa

OnpepeneHbl TpU YPOBHSA;

1. CUHTe3MpoBaHHbI/ 3BYK 1. BCe 3/1€MeHTbl N0Ne3HON YacTu NoToka 6UT MOryT UCNOMb30BATLCA C:

- PEXVMOM MOHWXEHHO! NMPOM3BOANTENBHOCTU

- TO/IbKO OCHOBHbIMW YacToTaMu AUCKpeTusauuu

- TONIbKO O0AHUM 06bekTom TTSI

2. CUHTe3MpOBaHHbI 3BYK 2; BCE 3/1eMEHTbl NOIE3HON YacTu noToka 6UT MOTyT NCMOMb30BATLCA C:

- pexXuMom cpefHeli NPON3BOAUTENTIBHOCTH.

- TO/IbKO OCHOBHbIMW YacToTaMu AUCKpeTusauum

- MakKCMMyM 4yeTblpbMs 06bekTamun TTSI

3. CHTe3MpoBaHHbIli 3BYK 3; BCe 3/1IeMEHTbl NO/Ie3HO YacTu NoToka 6UT MOryT MCNONb30BaTLCS C:

- PEXMMOM BbICOKOW NPON3BOANTENBHOCTMN

- MakcuMym ABeHaguaTtbio ob6bektamu TTSI

- YpOBHAMU MacwTabupyemoro npoduns

Mpodnnem onpegeneHbl YeTblpe YPOBHS; YETBEPTbIN YPOBEHb OnpeAenseTca eANHULAMYU CNOXHOCTK.

1. MakcuManbHOoe 3HayeHue 4acToTbl AUCKpeTusauum - 24 klu. oAUH MOHO 06bEKT (BCe TUMbl 06b-
€eKTOB).

2. MakcumanbHOe 3HauyeHue 4acToTbl guckpeTusaunm - 24 kly. oAUH cTepeo 06bEKT UK ABa MOHO (Bce
TUNbl 06BEKTOB).

3. MakcMManbHoe 3HaYeHne 4acToTbl guckpeTusaunm - 48 kl'y. ofMH cTepeo 06BEKT UK ABa MOHO (BCe
TUNbl 06BHEKTOB).

4. MakcumanbHOe 3HayeHue 4YacToTbl AuckpeTmsaumn - 48 kly. OAUH 5-KaHaNbHbIA 06bEKT NN He-
CKOJ/IbKO 06bEKTOB C OAHMM LLe/IOYNCEHHBIM MHOXWTENEM YacToTbl AUCKPeTU3aunumn MakCMMym A1 ABYX Ka-
Hanos..

PaspeweHa rnbkas koHdurypaumsa npu PCU<30 n RCU <19.

[na Tunos 3BykoBbix 06bekToB 2 (AAC LC) n 4 (AAC LTP) gonyckaeTca AnuHa dpelima Tonbko 1024
oTcyeta Ans yposHel 1, 2, 3 n 4. Ana TMnoB 3BYKOBbIX 06bekToB 2 (AAC LC) n 4 (AAC LTP) He pgony-
CKalTCA MOHO MU CTepeo 3NeMeHTbl CBeAeHuUs Ana ypoBHei 1. 2. 3 n 4. [ina Tuna 3BYKOBbIX 06BHEKTOB

14
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6 (AAC Scalable) npumeHsitoTcs cnegytoume orpaHnyeHusn. Yucno yposHeit AAC He [0/KHO npeBblwaTh 8
ANA BCex MaclwTabupyeMbix KoHdurypayuii. Ecnn tun 3BykoBoro o6bekta 8 (CELP) 6yaeT ucnonb3oBaTthb-
Csl KaK OCHOBHOIi Kogep YpPOBHS, TO uncno yposHeih CELP He fonxHO npeBbiwaTtb 2. ECAM TMN 3BYKOBOTO
o6bekTa 7 (TwinVQ) ucnonb3yeTcss Kak OCHOBHOW kofep YypOBHSA, pa3pelleH TO/bKO Of4WH MOHO ypOBEHb
TwinVQ.

YpOBHW OCHOBHOTO npodunsa

OCHOBHO NPO UL COAEPXMUT BCE HaTypasibHble U CUHTE3NPOBaHHbIE TUMbl 06BEKTOB. YPOBHM onpeje-
NATCA Kak KOMOUHaLMA ABYX Pa3NMUHbIX TUNOB YPOBHEN ABYX pa3IMyHbIX Nokasatenei, onpegeneHHbix 4ns
HaTypasbHbIX MHCTPYMEHTOB (NOKa3aTesim Ha OCHOBE BbIYMCANTE/IbHOW MOLHOCTA) U MHCTPYMEHTOB CHMHTE3a
(makponokasartenw).

[Ons TunoB 06bEKTOB, HE NpUHaANexawmnx npouno CUHTE3NPOBAHHOIO 3BYKa onpejesieHbl YeTbipe
YPOBHSA:

- HatypanbHbiil 3Byk 1: PCU<40, RCU <202.

- HaTypanbHbIii 3Byk 2: PCU<80, RCU <643.

- HaTypanbHblii 3Byk 3: PCU<160, RCU <1284,

- HatypanbHbiil 3Byk 4: PCU<320, RCU <256.

[Ons TMnoB 06BbEKTOB, NpUHAANexawmx K Npounal CUHTE3UPOBAHHOIO 3BYyKa, ONpefesieHbl Te Xe ca-
Mble TPV YPOBHS, TO €CTb CUHTE3MPOBAHHbIA 3BYK 1. CUHTE3MPOBAHHbIN 3BYK 2 U CUHTE3MPOBAaHHbI 3BYK 3.

YeTblpe ypoBHA onpejenieHbl 418 OCHOBHOrO npoduns:

- HaTypanbHbIil 3BYK 1 + CUHTE3UPOBaHHbIN 3BYK 1.

- HaTypanbHblii 3ByK 2 + CUHTE3UPOBAHHbIN 3BYK 1.

- HaTypanbHbIil 3ByK 3 + CUHTE3MPOBAHHbI 3BYK 2.

- HaTtypanbHbIil 3BYK 4 + CUHTE3UPOBAaHHbIN 3BYK 3.

Ana TunoB 3BYKOBbIX 06bekToB 1 (AAC main). 2 (AAC LC). 3 (AAC SSR) n 4 (AAC LTP) gonyctuma
AnvHa dpeiima Tonbko 1024 oTcyeTta AnsA ypoBHeit 1. 2. 3 n 4. ina TunoB 3ByKoBbIX 06bekToB 1 (AAC main).
2 (AAC LR). 3 (AAC SSR) n4 (AAC LTP) He pa3pelleHbl MOHO WX CTEPEO 3/1IEMEHTbI CBEAEHUA ANA YPOBHEN
1. 2, 3un 4. Ana Tuna 3ByKoBbIX 06bekTOoB 6 (AAC Scalable) npumeHsatoTca cnegytowmne orpaHnyeHms. Ymcno
ypoBHeii AAC He AOMXHO NpeBbiwaTtb 8 B 110601 U3 MacwTabupyembix KoHduUrypauuin. Ecam tun 3ByKOBbIX
06bekToB 8 (CELP) ncnonb3yertca kak OCHOBHOM Kofep YpPOBHSA, TO 4ncno ypoBHeir CELP He gonxkHo npe-
BbiWwaTb 2. Ecnun Tvn 3BykoBOro o6bekta 7 (TwinVQ) ncnonb3yeTcs kak OCHOBHOW Kogep c/os, TO paspelueH
TOJIbKO OINH MOHO ypoBeHb TwinVQ.

YpoBHM Npodnas BbICOKOrO KayecTsa npueegeHbl B Tabnuvue 6.

Tab6nuuya 6- YpoBHU Npohnns BbICOKOrO KayecTsa

YpoBeHb  Maxcvivym MaxcumMarbHast max PCU " Afax RCU " EP-Toof. EP-Took.
KaHau108! yacrora MakcuviasibHas MakcrmasibHoe 4ncrio
06BEKT OycKkpeTvzaLumn. Ky, M36bITOYHOCTb Kriacca  3TaroB YepefoBaHus
FECT % Ha 0GBEKT
1 2 22.05 5 8 0 0
2 2 48 10 8 0 0
3 5 48 25 12%** 0 0
4 5 48 100 42%** 0 0
5 2 22.05 5 8 20 9
6 2 48 10 8 20 9
7 5 48 25 12%** 20 22
8 5 48 100 42%x* 20 22

* 3HaueHvie onpeaenseT MakCMMaslbHYH0 N36bITOYHOCTb HA OCHOBE AOCTYMHOrO 3BYKOBOTO 06beKTa C camMoii 60/1b-
LoV AnunHOW chperima. N36bITOYHOCTL MOXET NPUHMMAaTL 60/bLUME 3HAYEHUSA B C/TyYaB MeHbLUMX AMH pelima. OgHako
ncnonb3oBaHve noboro FEC knacca He paspelueHo npu 0 %. Mpegen geicTBUTeNeH A5 KOKA0rO 3ByKOBOTO 06bekTa.
Tak Kak 370 3HauYeHVe He yYnTbIBaeT HU 3aronoBok EP 1 ero 6uThbl 3awmtbl, HU nto6oii CRC. 5 % Bcerga Ao/mkHbI ObITb
A06aBneHbl K 3TOMY 3HAYEHWIO A1 MOTyYeHUs HeO6XO0ANMOTO YBENNYEHNS MUHUMAJTBHOTO BXOAHOIO B6ydhepa Aekofepa.
3T0 nogpasymeBaeT, 4To He 6onee, YeM 5 % MoxeT ObITb NOTpayeHo AN 3arofoBka EP 1 ero 6ut 3awmrsl nam no6oro
CRC.

*' YpoBHK 5 - 8 He BK/IIOYAOT ONepPaTUBHYIO NamMATb U BbIMUCIUTENbHYIO CNIOXHOCTb ANA UHCTPyMeHTa EP.

*** [Nogpa3yMeBaeTCcs COBMECTHOE WCMNo/b30BaHe pabounx 6ytepos 19 MHOXECTBEHHbLIX OOBLEKTOB U 3/1eMeH-
TOB KaHa/lbHbIX nap.
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[na Tunos 3ByKkoBbIXx 06bekTOB 2 (AAC LC). 4 (AAC LTP), 17 (ER AAC LC)1n 19 (ERAAC LTP) gonycTtu-
Ma gnuHa gppelima Tonbko 1024 oTcueTta Ans ypoBHein 1.2, 3, 4. 5. 6. 7 n 8. lna TUNOB 3BYKOBbIX 0O6bEKTOB
2 (A4C LC) n4 (AAC LTP) He paspelleHbl MOHO UK CTEPEO 3/IEMEHTLI CBEAEHUA ANS ypoBHENH 1. 2. 3. 4. 5.
6. 7 n 8. Ana Tuna 3ByKoBbIX 06bekTOB 6 1 20 (ER) AAC Scalable) npumeHsiotca cnegytowine orpaHnyeHuns.
Yuncno ypoBHeilt AAC He AO/MKHO npeBbiwaTth 8 A1 Nboi macwtabupyemoit koHdurypaumn. Ecnm tun 3By-
KoBOro 06bekTa 8 unu 24 (ER) CELP) 6yneT ncnonb3oBaTbCsa Kak OCHOBHOW KOAEP YPOBHS, TO YAC/I0 YPOBHEA
CELP He f0/1XHO npesBbiWwaTh 2.

YpoBHM Npoduna HU3KOM 3afepxkn npueefeHsl B Tabnuue 7.

Tabnnua 7- YpoBHM Npochnis HU3KOM 3adepxKu

YpoBeHb  Makcumym MakcumManbHas MaxPCU * Max RCU * EP-Toot. MakcymasibHast EP-Toot MakcumanbHoe

KaHanos/ yacTtota M36bITOYHOCTb 4YKMCNo ITanoB YepenosaHnAa
06BEKT avickpeTmsaumm, Ky, Kknacca FEC * % Ha 06BEKT

1 8 2 1 0 0

2 1 16 3 1 0 0

3 1 48 3 2 0 0

4 2 48 24 2. 0 0

5 1 8 2 1 100 5

6 1 16 3 1 100 5

7 1 48 3 2 20 5

8 2 48 24 2. 20 9

YpoBHM Npouas HaTypanbHOro 3Byka npueegeHsl B Tabnuue 8.

Tabnuya 8- YpoBHW npochunsa HaTypasibHOro 3ByKa

YpoBeHb MakcymanbHas yactoTa Max PCU EP-Tooi MakcumasnbHast EP-Tobl. MakcumasibHoe
[vcKpeTM3aumm, Ky M36bITOYHOCTb YMC/IO 3TaNoB YepesoBaHst
Knacca FEC \ % Ha 06bekT
1 48 20 0 0
2 96 100 0 0
3 48 20 20 9
4 96 100 20 22

[Ans paHHoro npodunns HeT orpaHnyeHunii no RCU.

Ana TmnoB 3BYyKOBbiIXx 06bekToB 1 (AAC main), 2 (AAC LC), 3 (AAC SSR). 4 (AAC LTP). 17 (ER AAC
LC) n 19 (ER AAC LTP) gonyctuma gnuHa dpeiima Tonbko 1024 otcyeTta fns ypoBHeit 1. 2, 3 u 4. ins Tunos
3BYKOBbIX 06bekToB 1 {AAC main), 2 (AAC LC), 3 (AAC SSR) n 4 (AAC LTP) He paspelleHbl MOHO UK cTe-
peo 3neMeHTbl cBefeHns Ans ypoBHei 1. 2. 3 n 4. ina Tuna 3BykoBbiX 06bekToB 6 U 20 (ER) AAC Scalable)
NPMMeHATCA cregylolmne orpaHnyeHns. Yucno yposHeit AAC He [O/KHO npeBbllwatbh 8 gna n6oi mac-
wrabupyemoin koHurypauuun. Ecnm tun 3sykosoro o6bekta 8 unu 24 (ER) CELP) 6ygeT ncnonb3oBaTtbCcsa Kak
OCHOBHOI KOAep YpOBHS, TO yncno ypoBHeli CELP He go/xHO npesbliwaTtb 2. Ecnym Tvn 3BYKOBOro o6bekTa
7 vnn 21 (ER) TwinVQ) 6yaeT ucnonb3oBaTbCA Kak OCHOBHOU Kogep YPOBHS, TO TO/IbKO OA4WH MOHO YPOBEHb
TwinVQ gonyctum.

* 3HaueHne onpefensieT MakCMMaslbHYl0 M36bITOYHOCTb Ha OCHOBE AOCTYMHOrO 3BYKOBOrO O6bekTa C camoi
60NbLIOI ANNHON dhpeliMa. M36bITOYHOCTL MOXET NPUHMMATL 60JbLUNE 3HAYEHUSI B C/lydae MeHbLUUX ASIMH dpeliMa.
OpHako ucnonb3oBaHue nob6oro FEC knacca He paspelueHo npu 0 %. Mpegen AeACTBATENEH A1 K&XKA0r0 3BYKOBOTrO
06bekTa. Tak Kak 3T0 3HaYeHMe He yuuTbiBaeT HM 3aronoBok EP un ero 6utsl 3awmtel, H1 nto6oin CRC. 5 % Bcerga gosmk-
Hbl 6bITb fO6aBMEHbI K 3TOMY 3HAYEHUIO A1 NOJly4eHUs1 HEO6XOAMMOTO YBE/IMYEeHNss MUHUMaIbHOro BXodHoro Gydepa
Aexkogepa. 3To nogpasymeBaeT, YTo He 6onee, yem 5 % MoxeT 6bITb NOTpayeHo Ans 3aronoska EP 1 ero 6uT 3awmThbl
wnn n6oro CRC.

** YpoBHU 5 - 8 He BK/IYaKT onepaTuBHY NamATb U BbIMUCIUTENIbHYIO CNIOXHOCTb A1 UHCTpPYyMeHTa EP.

*m MogpasymeBaeTcs COBMECTHOE UCMOJb30BaHne pabounx 6yepos 418 MHOXECTBEHHBIX OObEKTOB U 3/1IeMEH-
TOB KaHaslbHbIX nap.

.... YPO8HAN3 14 He BKNOYAKOT OMepaTVBHYI0 NaMATb U BbIYUC/TUTESbHYIO C/IOXHOCTb 419 UHCTPyMeHTa EP.
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YpoBHU npodhunsa 3ByKa 419 NHTepHeTa npusBefeHbl B Tabnuue 9.

Ta6nunya 9- YposHu npocuns 3Byka ansa ViHTepHeTa

YposeHs  Makcumym MakcumarisHas Max Max MakcumviasibHoe EP-Toot EP-Toor.
KaHav10B.' yacrora PCun ee RCU”,*e uucrio 06beKOB MakcnmvaribHas MakcvmarnbHoe umncno
06GbLEeKT  AycKpeTusaumm. Ky, ayao M36bITOYHOCTb Kacca  3TarnoB YepeaoBaHus
FEC * % Ha 0ObeKT

1 1 24 2.5 4 1 0 0

2 2 48 10 8 2 0 0

3 5 48 25 12%x* - 0 0

4 1 24 2.5 4 1 20 5

5 2 48 10 8 2 20 9

6 5 48 25 12%%*! - 20 22

[Ons Tuna 3ByKoBbIX 06bekToB 17 (ER AAC LC) gonycTuma gnuHa dpelima Tonbko 1024 otcueta Ans
ypoBHeN 1. 2. 3, 4. 5 n 6. Ans Tuna 3ByKoBbIX 06bekTOB 20 (ER AAC Scalable) npumeHsatoTcs cneaywouime
orpaHuyeHus. Ymncno yposHeit AAC He [O/KHO nMpeBbllath 8 A4na 6ol macwtabupyemoli KoHcbUrypayum.
Ecnu tun 3BykoBoro o6bekta 21 (ER TwinVQ) 6yaeT ncnonb3oBaTbCsA Kak OCHOBHOM KoAep YPOBHS, TO TO/bKO
OAWH MOHO ypoBeHb TwinVQ gonycTtum.

YpoBHu npocuna AAC npusegeHsl B Tabnuye 10.

Ta6nunya 10- YposHu npochuns AAC

YposeHb MakcvvanibHoe umcio MakcvmarbHas YacTota Max PCU Mak RCU
KaHas10B. 106BeKT aveckpeTtysamn. Ky,
1 2 24 3 5
2 2 48 6 5
3 He NpuMeHsieTcs He npumeHsieTcs He npumeHsieTcs He npumeHsieTcs
4 5 48 19 15
5 5 96 38 15

[Ana Tuna 3BykoBoro o6bekta 2 (AAC LC) He pa3pelleHbl MOHO UK CTEPEO 3/IEMEHTbI CBEAEHUS.

YPOBHM C NOMETKOW «He MPUMeHsAeTCsa» BBeAEeHbl A1 COXPaHEHUS nepapxmyeckoi CTPYKTypbl npoduns
AAC un npocuna AAC BbICOKOW npom3BoauTenbHocTU. CnefoBaTtesnibHO, Aekoaep, NoanepxuBalowmnini npo-
tunb AAC BbICOKOI NPON3BOAUTENBHOCTM Ha fAHHOM YPOBHE, MOXeT AekoaupoBaTtb NoTok npoduns AAC
TOr0 Xe camoro uam 6osee HU3KOro ypoBHSA. YPOBHM C NOMETKOI «He MpMMeHseTcsi» He 0603HayYeHbl B Tabnu-
ue audioProfileLevelindicaUon (Tabnuua 14).

YpoBHu npocuns AAC BbICOKO NMPOU3BOANTENILHOCTM NpUBeAEeHbl B Tabnuue 11.

Tab6bnuuya 11- YposHu npoduns AAC BbICOKOI NPON3BOANTENBHOCTM

YpoBeHb Makcumasb- MakcumaribHas MakcuviasibHas MakcumasisHast Max  Max MaxPCU. Max RCU
HOe uiCfo  YacToTa AMCKpeTM3a-  YacToTa uckpe-  vactotavckpetsa  PCu RCU masio Mav10-
KaHasoB.' um AAC. SBR saum AAC. SDR uym SBR. kI, (BeomY MOLLHbIA  MOLLHbIA
06beKT OTCYTCTBYET. KL} npvicyTCTBYeT. KL, BbIBOL) SBR SBR
1 NA NA NA NA NA NA NA NA
2 2 48 24 24/48 9 10 7 8
3 2 48 48 48/48 15 10 12 8

(npvmeyaHve 1)

* 3HaueHvie onpegensieT MakcMasibHYH U36bITOYHOCTb HA OCHOBE JOCTYNHOrO 3BYKOBOro 06BbeKTa ¢ caMoii 60/1bLLIOoN
AnviHoli dhpeiiMa. 136bITOYHOCTb MOXET MPUHMMAaTh 60/IbLUME 3HAYEHWS B C/lydae MeHbLUMX ANVH cpeiiMa. OfHaKo NCronb-
30BaHue ntoboro FEC knacca He paspelueHo npu 0 %. Mpeaen felicTBUTENEH ANSA KaXA0r0 3ByKOBOro 06bekTa. Tak Kak aTo
3HAYEHME He YUMTLIBAET HY 3aro/loBok EP 1 ero 6uTbl 3awwmThl, HY 060 CRC. 5 % Bceraa AomHkHbI ObITb 06aB/IEHDI K 3TO-
My 3HAYEHWIO 415 NOyYeHUs He06XOAMMOTO0 YBEIMYEHNS MUHUMAsIbHOr0 BXOAHOIO Bydhepa fekoaepa. ITo noapasymeBaer,
41O He 6oree, yeM 5 % MOXeT 6bITb NOTPaYeHo AN 3arosoBka EP v ero 6uT 3awytsl nnm no6oro CRC.

* MakcumanbHoe 3HauveHne RCU ans ogHoro kaHana B 1t060M 06bekTe 3Toi koHdurypaumm - 4. Ans ER BSAC
3TO SIBNSIETCA OrpaHuyeHneM BXOAHOTO pasmepa bycepa. MakcuMasbHbI BO3MOXHbIA pasmep BxogHoro 6ydepa B 6utax
Aans atoro cnyyasn aaetcs PCUIRCU (tabnuua 4).

YpoBHU 4-6 He BK/OYAIOT OnepaTUBHYIO NamMsATb U BbIYUC/TUTENBHYIO C/IOXHOCTb 4151 MHCTPYMeHTa EP.

"*** MopgpasymeBaeTcs COBMECTHOE MCMOob30BaHue pabounx 6ycthepoB A1 MHOXECTBEHHbIX OOBEKTOB U 31E€MEH-

TOB KaHasIbHbIX nap.
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OkoHuaHue Tabnuubl 11

YpoBeHb  Makcumarib- MakcumarnbHas MakcumasnibHas MakcumasibHas Max Max Max PCU Max RCU.
MOe YMCNo  YacToTa [yckpeTusa-  4acToTa Auckpe- yacTota guckpetmsa- PCU  RCU masio* masnio
KaHanos/ Lm AAC. SBR TM3auum AAC, SBR  Uun SBR, KI'l, <eaof MOLLHbIA  MOLLHbIA
06GbEKT OTCyTCTBYET. KrLl, npucyTCTBYET, qu Oblaop,) SBR SBR
4 5 48 24/48 (npumeyaHue 48/48 25 28 20 23
2) (nprmeyaHue 1)
5 5 96 48 48/96 49 28 39 23
MpumevaHne 1 - [Ona ypoBHeld 3 u 4 pekogepa  SABNAsSeTcs  06sA3aTesibHbIM - ynpasne-

H/e WHCTpyMeHTOM SBR B pexume peuumauun, ecnu 4yactota AuckpeTtusaumu  sgpa  AAC  npesbluaet
24 xI'y. CnepoBatenibHO, ec/in MHCTPYMeHT SBR obpabatbiBaeT curHan AAC Ha yacToTe 48 KI'l. TO BHYTPEHHAS YacToTa
AnckpeTnsaumm nHetpymeHta SBR coctasuT 96 kI, 04HaKo BbIXOAHOW cunran 6yaeT NoABeprHyT AeuuMauum UHCTPY-
MeHTOM SBR g0 48 kI'y,

MpumeyaHune 2- [na 04HOro NN ABYX KaHaI0B MakcuMasibHas Yactota gnckpetusaumm AAC ¢ BK/IHOYEHHbIM
SBR cocTasnsieT 48 kI'u. 4ns 60n1ee yem ABYyX kaHa/I0B MakcMasibHasn yactoTa gnckpetusaumm AJ1C ¢ BkIoYeHHbIM SBR
cocTtasnset 24 klu.

[Ona Tuna 3BykoBoro o6bekta 2 (AAC LC) He paspelueHbl MOHO UK CTEPEO 3/IEMEHTbI CBEAEHUS.
YpoBHU npodunsi AAC BbICOKOI NPOM3BOAUTENIbHOCTY BEpcUn 2 NpUBEAEHbI B Tabnuue 12.

Ta6nuya 12- YposHu npochuns AAC BbICOKOI NMPOM3BOAMTENBHOCTY Bepcumn 2

YpoBeHb Makcumaib-  MakcumarbHas MaxkcvmaibHan MakcumanibHas Max Max Max PCU Max RCU
(npume-  Hoe uncno yactora yactora yacrota PCwu RCU HOAP SBR HQ/LPSBR
YaHue 1) Kavaos|' AvckpeTusaumm [avckpeTumsaLmm AvickpeTusaumm (npumeva-  (NpymevaHve
06beKT AAC. SBR AAC. SBR SBR. K'Y Hie 5) 5)
oTcyTcTByeT. K'Y, npucyTcTBYeET. KI'L, (BBOZ/ BbIBOA)
1 NA NA NA NA NA NA NA NA
2 2 48 24 24/48 9 10 9 10
3 2 48 24/48 48™M48 15 10 15 10
(npymevaHne 3)  (npumedaHve 2)
4 5 48 24/48 48/48 25 28 20 23
(npumevaHve 4)  (NpvmevaHue 2)
5 5 96 48 48/96 49 28 39 23

MpumeyaHune 1- Oekogepbl ypoBHeli 2. 3 n 4 HE AAC npodhuna Bepcum 2 peannsyoT 6a30Byt0 Bepcuto
napamMeTpuyeckoro MHCTpPYMeHTa ctepeo. lekoaep ypoBHA 5 He foxeH BbITb OrpaHMyeH 6a30Boi Bepcueil napameTpu-
YeCcKOoro MHCTpyMeHTa CTepeo.

MpumeyvaHune 2- [Ons yposHei aekogepa 3 U 4 MHCTPyMeHT SBR Ao/KeH UCNOb30BaThCA B pexuMe geumn-
MaLuu. ecnv Yactota guckpetusaumm agpa AAC Bblle, Yyem 24 Ky, CnefosatesibHO, ec/im MHCTPYMEHT SBR 6yaeT 06-
pabatbiBaTh curHan AAC ¢ yacToToil guckpetmsauum 48 kIl, TO BHYTPEHHsS YyacTtoTa AuckpeTusaumm nHcTpymeHta SBR
cocTaBuT 96 Kl 0fHaKO NpW 3TOM BXOAHON CUrHaN GyAeT AeLMMMpoBaH MHCTpyMeHToM SBR o 48 kI,

MpumevaHune 3 - Ecnv npuUCyTCTBYIOT NapameTpuyeckme ctepeo AaHHble, TO MakCMMaslbHas yacTtoTa Auc-
kpetusauyun AAC coctasnseT 24 kl'y. B NPOTUBHOM C/ly4aB MakcumasibHaa yactoTa guckpetusauun AAC cocTtasnaet
48 Kl'y.

MpumevaHune 4- [lna o4HOTO WK ABYX KAHaU/TIOB MakCMMasibHas vactota guckpetusaumn AAC ¢ BKIHOYEHHbIM
SBR cocTtaBnsieT 48 kI'y. [ns 60bLIero Yncna kaHaioB MakcumasibHas yactoTta guckpeTtnsaumm AAC C BKIHYEHHbIM
SBR cocTaBnset 24 kl'u,

MpumeuvaHue 5- Konnyectso PCUIRCU paetcsa ansa gekogepa, UCMonb3yroLero MHCTPYMeHT SBR. ecnun He-
o6xoanmo.

[ns Tuna 3BykoBoro o6bekta 2 (AAC LC) He pa3peLleHbl MOHO WK CTepPeo 3/1eMEHThI CBEeAEHUS.

Oekogep npoduna HE AAC y2 obpabaTbiBaeT ¢ NoMoWbi0 UHCTpymeHTa HQ SBR noToku 6uT. co-
Jepxaline napameTpuyeckne ctepeo faHHble. [1nA NOTOKOB 6UT, He cofepxalinx napameTpuyeckne cre-
peo gaHHble, gekoaep npoduna HE AAC VI MoxeT ncnonb3oBatb MHCTPYMEHT HQ SBR nan MHCTPyMeEHT
LP SBR.

TonbKoO NOTOKM 6UT, cofepxaline CTPOro OAUH OTAE/bHbIA KaHanbHbI 3aiemeHT AAC. MOryT cogepxaTb
napameTpuyeckme ctepeo gaHHble. MoToku 6UT. cogepxatine 60Mblie 04HOro kKaHana B4acTn AAC. He JOXK-
Hbl cofiepxaTb NnapamMmeTpuyeckme cTepeo faHHble.

YpoBHU npochuns AAC ¢ HU3KOW 3aAepXKoil npuseseHbl B Tabnuue 13.
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Tab6nuya 13- YposHu npodnns AAC ¢ HU3KOI 3a,epxKOit

YposeHb MakcymasibHOe UMCIO KaHarIoBC'OGHEKT

1

2

FOCT P 53556.1-2012

MakcmmanibHasa YacTtoTa guekpetvzaummn Ky, opCon&g,

48

LTP He pa3speweH. IMNyNbCHble faHHble HEe pa3peLleHbl.

3.5.2.4 audioProfileLovellndication

audioProfileLovelindication - anemeHT gaHHbIX InitialObjectDescriptor. OH nokasbiBaeT Npouab u ypo-
BEHb. Tpebyemble AN 06paboTkn KOHTEHTa, accouumpyemoro c InitialO bjectDescriptor, cornacHo Tabnuue 14.

Ta6nunya 14 - 3HaveHus audroProfUeLevellindication

Mpodmnb

3HaueHvie

0x00
0x01

0x02

0x03

0x04

0x05
0x06

0x07

0x08

0x09

0x0-4
0x0B
OxOC
0x00
Ox0E
OxOE
0x10
Ox11

0x12

0x13

0x14

0x15
0x16
0x17
0x18
0x19
ox1n
0x1B
ox1C
0x10
Ox1E
Ox1F
0x20
0x21

0x22
0x23
0x24
0x25
0x26
0x27
0x28
0x29
ox2-4

3apesepsupoBaHo gns 1SO
Main Audio Profile

Main Audio Profile

Main Audio Profile

Main Audio Profile
Scalable Audio Profile
Scalable Audio Profile
Scalable Audio Profile
Scalable Audio Profile
Speech Audio Profile
Speech Audio Profile
Synthetic Audio Profile
Synthetic Audio Profile
Synthetic Audio Profile
High Quality Audio Profile
High Quality Audio Profile
High Quality Audio Profile
High Quality Audio Profile
High Quality Audio Profile
High Quality Audio Profile
High Quality Audio Profile
High Quality Audio Profile
Low Delay Audio Profile
Low Delay Audio Profile
Low Delay Audio Profile
Low Delay Audio Profile
Low Delay Audio Profile
Low Delay Audio Profile
Low Delay Audio Profile
Low Delay Audio Profile
Natural Audio Profile
Natural Audio Profile
Natural Audio Profile
Natural Audio Profile

Mobile Audio Internetworking Profile
Mobile Audio Internetworking Profile
Mobile Audio Internetworking Profile
Mobile Audio Internetworking Profile
Mobile Audio Internetworking Profile
Mobile Audio Internetworking Profile

AAC Profile
AAC Profile
AAC Profile

YpoBeHb
Z1
L2
Z3
LA
Z1
L2
Z3
Z4
Z1
L2
Z1
L2
L3
Z1
L2
L3
LA
L5
L6
L7
z8
Z1
L2
L3
LA
L5
Z6
z7
z8
Z1
L2
Z3
LA
Z1
L2

L3
LA
LS
76
z1

L2
LA
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OkKoHuaHue Tabnuubl 14

3HaveHune
0x2B
0x2C
0x20
Ox2£
ox24
0x30
0x31
0x32
0x33
0x34
0x35
0x36
0x37
0x38
0c39
ox3n
0x38 - Ox74
0x80 - OxHi0
OxAAE
OxAA

MpumeyaHue — Vicnonb3oBaHne 3HauyeHUs OXHE ykasbiBaeT, YTO ONMcaHHbI 3TUM AeckpunTopoM InitialOb-
jectDescriptor KOHTEHT He COOTBETCTBYET HUKaKoMy ayavonpochuto. Micnonb3oBaHune 3HaueHus pasHoro OxHH ykasbisa-
€T. YTO HUKaKne BO3MOXHOCTMW ayAno Npothnns He TPebyroTes 19 3TOr0 KOHTEHTA.

Meodunsb
AAC Profile
High Efficiency AAC Profile
High Efficiency AAC Profile
High Efficiency AAC Profile
High Efficiency AAC Profile
High Efficiency AAC v2 Profile
High Efficiency AAC v2 Profile
High Efficiency AAC v2 Profile
High Efficiency AAC v2 Profile
Low Delay AAC Profile
Baseline MPEG Surround Profile
Baseline MPEG Surround Profile
Baseline MPEG Surround Profile
Baseline MPEG Surround Profile (see)
Baseline MPEG Surround Profile (see)
Baseline MPEG Surround Profile (see)
reserved for ISO use
userprivate
no audio profile specified
no audio capability required

3.6 WHTepdeiic MPEG-/1 Cuctembl

3.6.1 BeegeHue

MoTokun 3aronoBka TpaHcnopTupytoTca yepes MPEG-4 Cuctembl. 3T NOTOKM cogepxaTt nHopmMaumio
0 KOHhurypaumu, Kotopass Heobxoauma AN AeKOAUPOBAHUA U aHann3a HeobpaboTaHHbIX MOTOKOB [JaHHbIX.
OpHako 06HOB/IEHNe He0H6X0AMMO TOMILKO MPU M3MEHEHUSAX B KOH(Urypawuum.

3.6.2 CuHTakcuc

3.6.2.1 AudioSpecificConfig

AudiospecificConfig () pacwunpsaet abcTpakTHbIi knacc. B aTom cnyyae Hanuume AudioSpecificConfig ()

o6sA3aTenbHoO (cM. Tabnmubl 15.16).

Ta6nwunya 15- Cuntakcuc AudioSpecificConfig ()

CuHTaKeuc
AudioSpecificConfig ()
{ audioObjectType = GetAudioObjectTypeO:
samptingFrequencylndex:
if (samplingFrequencyindex == Ox/) {
sampUngFrequency;

}charme|00nﬁguraﬁon:

sbrPresentFlag = -1; psPresentFlag = -1:

//(audioObjectType ==5 ||
audioObjectType ==29) {
extensionAudioObjectType =5;
sbrPresentFlag = 1;
if (audioObjectType ==29) {

psPresentFlag = 1;

}
20

24

YpoBeHb
L5
L2
L3
L4
L5
L2
L3
LA
L5
LI
L1
L2
L3
LA
L5
L6

Kanmuectso GvtoB

MHeMOoHMKa

bsibf

uimsbf

bsibf



Mpopgomkexne Tabnumuybl 15

CuHTakcuc
extensionSamplingFrequencyindex:
if ( extensiooSamplingFrequencylndex == Oxf)
extensionSamplingFrequency:
audioObjedType = GetAudioObjecIType();
if (audioObjedType ==22)
extensionChannelCoofiguration,

else {
extensionAudioObjectType = 0;

}switch (audioObjectTypa) {

case 1.

case 2:

case 3:

case 4:

case 6:

case 7:

case 17;

case 19:

case 20:

case 21:

case 22:

case 23:
GASpecificConftgO.
break:

case 8:
CelpSpedficConftgO:
break:

case 9:
HvxcSpedficConrigO:
break:

case 12:
TTSSpecificConngO:
break:

case 13:

case 14:

case 15:

case 16:
StructuredAudioSpedrtcConfigO:
break:

case 24:
ErrorResiHenICelpSpec/bcConfigO:
break:

case 25:
ErmrResilientHvxcSpedficConfigO;
break:

case 26:

case 27:
ParametncSpedficConfigO:
break:

case 28:
SSCSpedficConftgf):
break:

case 30:
sacPayloadEmbedding:
SpatialSpedficConrigQ.
break:

case 32:

case 33:
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KonuyectBo 6uTOE MHemMoHMKa
4 uimsbf
24 uimsbf
uimsbf
uimsbf
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MpogomkeHne Tabnuubl 15

22

CuHTaKeuc Konunuectso 6utos

case 34;
MPEG_1 2 SpecificConfig():
break:

case 35:

DSTSpecificConfigf):
break:

case 36;
mBris:
ALSSpecificConfigQ;
break:

case 37,

case 38:
SLSSpecificConfigf):
break:

case 39;

ELD SpecificConftg(channelConfiguration):
break:

case 40:

case 41;
SymbolicMusicSpecif)cConftg():
break:

default:

I reserved 7

}
swifc/i (audioObjectType) {

case 17;
case 19:
case 20:
case 21:
case 22:
case 23:
case 24:
case 25:
case 26:
case 27,
case 39;
epConfig:
if (epConHg == 2 || epConfig ==3) {
ErrorProtectionSpecificConfig():

}if (epConfig==3) {
directMapping:
if (! directMapping ) {
I thd */

}
}
}
if (extensk>nAudioObiectType!=5 && bit$_to_decade()>=16) {
syncExtens/on Type:
if (syncExtensionType == 0x2b7) { 1

extenstonAudtoObjectType = GetAudioObjectTypeQ:
iff extenstonAudioOb/ectType ==5) {

sbrPresentFlag:

if (sbrPresentFlag == 1) { 1
extensionSampfingFrequencyindex:
tf ( extensionSamp'ingFrequencytndex == Oxf) { 4

extensionSampiingFrequency:

}
if (bitsjo_decode0 >=12){ 24

MHeMOoHViKa

bslbf

bslbf

bslbf

bslbf

uimsbf

uimsbf

uimsbf
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OkKoHuaHue Tabnnubl 15

CuHTaxcmuc KonvyecTso 6uroe MHeMoHVIKa
syncExtensjon Type:
if (syncExtesionType == 0x548; { bslbf
psPresentFlag: n
} uimsbf
} 1
}
}
if ( extensionAudioObjectType ==22) { 1 uimsbf
sbrPresentFlag:
if (sbrPresentFlag == 1) { 4 uimsbf
extensionSamplingFrequencylndex:
iff extensionSamplingFrequencyindex == 0xf) {
extensionSamplingFrequency: 24 uimsbf
}
}
extensionChannelConriguration: 4 uimsbf
}
}
}
}
Tabnuuya 16- CuHtakcuc GetAudioObjectType ()
CyHTaKcuc Konnyectso 61ToB MHemoHMKa
GetAudioObject Type()
audtoObject Type: 5 uimsbf
if (audioObjectType ==21) {
audioObjectType = 32 + audioObjectTypeExt: 6 uimsbf

}
return audioObjectType:

3.6.2.2 Tllone3Hana Harpyska

3.6.2.2.1 Kpatkuii 0630p

Ons o6bekta NULL pasmep nonesHol Harpyskum Ao/mKeH 6biTb LenbiM 16-6UTHbIM YMCIOM CO 3HAKOM
B AManasoHe oT -32768 go +32767. Pa3Mepbl N0se3HOl Harpy3ku Ans BCEX APYTUX 3BYKOBbIX TUMNOB 0OBbEK-
Ta onpejeneHbl B COOTBETCTBYIOLWMNX YacTAX. Nosie3Hble Harpy3ku ABAATCA OCHOBHbIMU O06bekTamu, KOTo-
pble 6yfeT NepeHOCUTb TPAHCNOPTHLIN YypOBEeHb cucTeM. [1ns BCeEX CXeM KOAMPOBAHWS HaTypasbHOro 3Byka
BbIXOAHON curHan macwrtabupyeTcs [0 makcumyma 32767/-32768. OaHaKo KOMNOHOBLMK cuctem MPEG-4
oxupaeT maclwrabuposaHue.

MonesHble Harpy3kn 6e3 Nob6aliTHOro BbipaBHUBAHWA A06ABNAIOTCA B KOHeL, NOTOKAa, Tak Kak TpaHcnopT-
Hble CXeMmbl TPebylT BbipaBHMUBAHUA.

3.6.2.2.2 CooTBeTCTBME NOJIE3HbIX 3BYKOBbIX HArpy30k 6/10kamM AoCTyna u afleMeHTapHbIM NOTOKam

3.6.2.2.2.1 AAC Main. AAC LC. AAC SSR. AAC LTP

OpHoW nonesHoi Harpyske BepxHero ypoBHsa (raw_data_block ()) cooTBeTcTBYET 0AUH 610K gocTyna.
Mocnepyowme 6/10kn foctyna OpMUPYOT OANH 3N1€MEHTAPHbI NOTOK.

3.6.2.2.2.2 AAC Scalable

OpHOI nonesHoi Harpyske BepxHero ypoBHs (aac_scalable_main_elemont (), ASME) cooTBeTcTBYyeT
oavH 6ok goctyna. Mocnepywwmne 610k goctyna hOpMUPYOT OAUH 3N1EMEHTAPHbI NOTOK.

OpHol nonesHoi Harpy3ke BepxHero ypoBHS (aac_scalable_extension_element (). ASEE) cooTBeT-
CTBYeT ofAuH 6510k gocTyna. Mocneaywuwmne 6710K1 4OCTyna TOro e caMoro ypoBHs pacwimpeHusa popmupy-
10T OAWH 3/1eMEHTapHbIA NOTOK. OTO NPUBOANT K UHAUBUAYANIbHBIM 3/IEMEHTAPHbIM NOTOKaM ANS KaXA0ro
YPOBHSA.

MoTokn nocnefywLWwmnx ypoBHeli 3aBUCAT APYr OT Apyra.

3.6.2.2.2.3 ER AAC LC. ER AAC SSR. ER AAC LTP. ER AAC. ER AAC LD
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ONeMeHTbl faHHbIX COOTBETCTBYIOLWIMX MOJME3HbIX Harpy3Kok BepxHero yposHsa (er_raw_data_block (),
aac_scalable_main_olemont (). aac_scalable_extension_element ()) nogpa3sgeneHbl Ha pasfiMyHble KaTero-
pUn B 3aBUCUMOCTU OT OLINGOYHOW YyBCTBMTENBLHOCTM M cOBpaHbl B 3k3eMnaspax knacca aTux kateropuii. B
3aBMCUMOCTM OT 3HaveHus epConJ/lg ecTb HECKOJIbKO CMOCO60B NOCTaBUTb B COOTBETCTBME ITU IK3EeMNAAPSI
knacca 6n1okaM goctyna Ans (hOpMUPOBaHUSE OLHOTO UMM HECKONIbKMX 3/1IeMeHTapHbIX NOTOKOB. lMocnegyio-
e afieMeHTapHble NOTOKM 3aBUCAT APYr OT Apyra.

MpumeyvyaHwune - butbl yHkyun byte_alignmenl (). 3aBepLuatoLLeli NonesHble Harpy3kn BEPXHEro YpOBHS
AAC. MOryT 6bITb UCK/IOYEHbI, CNN 3/IEMEHTbI AaHHbIX COTMIACHO MOJIE3HON Harpy3ke BEpXHEro YpOBHSi He 0To6pa-
XalTCsl HENocpeACTBEHHO B OAMH 610K gocTyna. CnefoBaTeslbHO MX MOXHO UCKIIOYUTL, eCiv NonesHas Harpyska
BEpPXHero ypoBHs pasbuTa (Hanpumep, B cnyyae epConKa=1) uam nogseprHyTta noct-o6paboTke (Hanpumep, B criydae
epCon/ig=3).

3.6.2.2.2.4 ERAAC ELD
MonesHas Harpyska BepxHero ypoBHA ans ER AAC ELD onpegeneHa B er_raw_data_block_old (). Bce
onpepeneHus, ynomsaHyTele B 3.6.2.2.2.3. Takxke BepHbl Ans atoro AOT.

3.6.3 CemaHTuka

3.6.3.1 AudioObjectType

MaTb 6UT. ykasbiBawlmMe TN 3ByKOBOro 06bekTa. OTO [/1aBHbI nepeknyatb, onpegensownii dak-
TUYECKUA CUMHTAKCUC NOJIe3HOro 6MTOBOrO NOTOKA 3BYKOBbIX AaHHbIX. B LenoM pasnnyHbie TuMnbl 06bEKTOB
MNCNONb3YIOT Pas/InyHbIi CUHTAKCUC NONEe3HOro 6MTOBOrO0 NOTOoKa. 3HayeHus KombuHauuii 6UTOB AaHbl B Ta-
6nuuel.

3.6.3.2 AudioObjectTypeExt

OTOT a/1IEMEHT faHHbIX pacwmpaeT gmanasoH TUNOB 3BYKOBbIX 06BHEKTOB.

3.6.3.3 SamplingFrequency

YacToTa AuckpeTusaumm, ncnonb3yemMas B 3TOM 3ByKOBOM 06bekTe. NepefaeTcsa Nn60 HenocpeCcTBEH-
HO 3HaueHue, nn60 koA samplingFrequencyindex.

3.6.3.4 SamplingFrequencyindex

YeTblpe 6uTa, ykasbiBallime 4acToTy guckpetusauun. Ecnm samplingFrequencylndex paBHol15. 10
hakTnyeckoe 3HayeHne YacToTbl AucKkpeTusaumm cogepxutca B SamplingFrequency. Bo Bcex Apyrux cnyyasax
SamplingFrequency ycTaHOB/IEHO B COOTBETCTBUMN C Tabnumueinly.

Ta6nuuya 17- VNHAekc YacToTbl AUCKpeTU3aumm

tampbngFioguencyindex 3HaueHvie

0x0 96000

Oox1 88200

0x2 64000

0x3 48000

Ox4 44100

0x5 32000

0x6 24000

0ox7 22050

0x8 16000

0x9 12000

Oxa 11025

Oxb 8000

Oxe 7350

Oxd 3ape3epBMpPOBaHO
Oxe 3ape3epBrpoOBaHO
Oxf escape value

3.6.3.5 KoHdurypauua kaHanos
YeTbipe 6UTa, yKasbiBalLlme KOHPUrypawumno BbIXOAHbIX 3BYKOBbIX KaHanoB.
KoHdurypauus kaHanos npusegeHa B tabnuue 18.
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3nave-Hne  Koanyect&  CUHTaKCcUYecKVie a/ieMeHTbl
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OTOBpaKeH1e KaHasa K ayHamuky

KaHas108 ayavo, nepeyrcrieHHbie B
ropsifike npveva

0 - - onpegeneHo B AOT related SpecificConfig

1 1 single_channel_element{)  uUeHTPasbHbI PPOHTASILHBIA AUHAMUK

2 2 channel_palr_elsatonLl) NEBbINA, NPaBbIii (HPOHTASIbHLIE AUHAMUKM

3 3 stngle_channel_element{). LeHTpanbHbIN PPOHTAILHBIA AYHAMUK,
channel_pair_element{) NeBbliA, NpaBblii (POHTa/IbHbIE AUHAMUKN

4 4 single_channel_element{). LeHTpasbHbI PPOHTASIbHBIN AVHAMUK.
channel_pair_element(), NeBbIiA, NPaBblii LEHTPasIbHbIE (PPOHTA/IbHbIE ANHAMUKY,
singlejchannet_etement()  3agHWe AMHaMVKN 06BEMHOIO 3ByHYaHus

5 5 singfe_channel_element(). LeHTpanbHbIA PPOHTANbHBIV AYHAMUK.
channel_pair_etementf). NEBLINA, NPaBblii OPOHTasIbHLIE AUHAMUKMA.
channel_pair_elementf) neBbll, NpaBblil 3aHNe AYHaAMUKN 06BEMHOrO 3BYYaHWs

6 5+1 stngle_channel_element(). UeHTpanbHbIVi (PPOHTANBHBIV ANHAMUK,
channelj)air__elementy). NeBbIiA, NpaBblli PPOHTasIbHbIE fUHAMUKM,
channel_pair_element), NeBbIiA, NpaBbIii 3aHNE AVHAMUKN 06BEMHOIO 3ByYaHus,
Ife _element() hpOHTaUTIbHBIV AUHAMUK HU3KOYACTOTHbIX 3hheKTOB

7 7+1 stng'e_channel_element(). UeHTpanbHbIVi PPOHTANIbHBIV AMHAMUK,
channel_pair_element), NEBbIN, NPaBbIil LEHTPasIbHbIE (PPOHTA/IbHbIE AUHAMUKU,
channel_pair_eiement{), NeBbliA, NPaBblii BHELUHWE (DPOHTa/IbHbIE AVHAMUKN,
channel_pair_elemenH), NEBLIN, NpaBblii 3agHWE AVHAMUKY 06EMHOIO 3ByYaHNs,
Ife_element() (hpOHTasbHbIN ANHAMUK HU3KOYACTOTHbIX 3hheKToB

8-15 - - 3ape3epBUpoBaHO

3.6.3.6 JnemeHT gaHHbIX epConfig
OTOT 3/IeMEeHT AaHHbIX coobwaeT TN cxembl 06paboTky owmnbok (Tabnuya 19).

Ta6nunya 19- OnemeHT gaHHbix epConfig

epConfig

0 Bce ak3emnnspbl knacca BCex cxem 06paboTkum OWMGOK, MpuvHaAnexawyx OofHoMy dpelimy,
pacnonoxeHbl B npegenax oAHoro 6noka pfoctyna. CyllecTByeT OAWH 3/1EMEHTapHbIA MOTOK
Ha MacluTabupyemblii YpOBEHb WM OAWH 3M1IEMEHTapHbI MNOTOK B C/yyaB HemacluTabupyembix
KOHAUrypaumi

1 Kaxaplii ak3eMmnnsip knacca BCEX CXeM 06paboTKM OLMOOK, MpuHagaexalimx ofHoOMy dpeiimy,
pacnonoxeH OTAeNbHO B npedenax oOTAefbHOro 6noxa [JoOCTyna, TO eCTb CyLeCTBYeT CTO/bKO
3/1eMeHTapHbIX MOTOKOB, CKOJIbKO 3K3eMMISAPOB Kiacca, onpeAesieHHbIX B npegenax gpeiva

2 HeobxoaMmMo npuMeHeHVWe Aekogepa 3awmTbl OT owwunbok. OnpepeneHne knaccos EP
HOPMaTUBHO He ornpejenseTcs, OfHaKo eMy fJaeTcs onpejeneHne Ha NpukNagHoM yposHe. Tem
He MeHee, OrpaHMyeHusi, BBefAeHHble AnA knaccoB EP B cooTBeTcTBUM € 1.6.9, AO/MKHbI BbITb
YA0BNETBOPEHbI

3 HeobxoaMmo npumMeHeHne dekofepa 3awuTbl OT owunbok. CooTBeTCTBME Mexay knaccamm EP n
ak3emnnsapamu knacca ESC onpegensietcs aneMeHTOM AaHHbIx directMapping

3.6.3.7 3TOT 91IeMeHT AaHHbIX UAeHTUMMLUPYyeT oTobpaxeHne Mexay knaccamu 3alnTbl OT OWNGO0K 1
ak3emnasapamm cxem obpaboTkn ownbok (Tabnuuya 20).

Tab6nuua 20- 3nemeHT aaHHbIX directMapping

directMapping
0 B pe3epse
1 Kaxablli knacc 3aluTbl OT OLIMGOK MHTEPNPETUPYETCH KaK IK3EMNAAP KaTeropum YyBCTBUTENBHOCTU K

ownbkam (COOTBETCTBIE OAVH K OHOMY), TaK YTO BbIXOA AeKOAepa 3aLnTbl OT OLUIMGOK 3KBUBAIEHTEH
faHHbIM epConfig=1

3.6.3.8 extensionSamplingFrequencylndox
YeTbipe 6UTa, yKasbliBalolMe BbIXOLHYIO YacTOTy AUCKPETU3aLUN NHCTPYMEHTA pacluWpeHusi, CoOoTBeT-
cTBytouero extensionAudioObjoctType. cornacHo Ta6bnunue 18.
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3.6.3.9 extonsionSamplingFrequency

BbixogHas yactoTa anckpeTunsaumm WHCTPyMeHTa pacwupeHnus, COoOTBETCTBYlOLE-
ro extensionAudioObjectType. [MepepaeTca HenocpeacTBEHHO ee 3HayeHue wnnm kog B copme
extensionSamplingFrequencyindex.

3.6.3.10 bits_to_decode

BcnomoratenbHas (yHKUMA BO3Bpawaet 4ucno O6WUTOB, elle He [EeKOAUPOBAHHbIX B TeEKyLEM
AudioSpecificConfig (). ecnu o gnnHe 3TOro afieMeHTa U3BECTHO Ha CUCTEMHOMMTPAHCMOPTHOM ypoBHe. Ecnun
pasmep 3TOro anemMeHTa HeusBecTeH, To bits_to_decode () Bo3Bpawaer 0.

3.6.3.11 syncExtensionType

CuHxponocnefoBaTe/lbHOCTb, onpeAensiowas Hayano fJaHHblX KOHpUrypayum paclumperus. 31 gaH-
Hble KOH(UrypaLum cooTBETCTBYIOT MHCTPYMEHTY paclUMpeHus, KogMpoBaHHbIe JaHHble KOTOPOro NoMeLleHbl
(o6paTtHO coBMecTuMbIM cnoco6om) B audioObjectType. Ecnu syncExtensionType npucyTcTByeT, AaHHbl€ KOH-
durypaumm MHCTpyMeHTa paclinpeHuns oTaeneHsl oT cooTBeTcTBylowero audioObjectType. KOTOPbIA yUnTbI-
BaeT 06paTHO COBMeCTMOe cooblieHne. [lekogepbl, KOTOPble He NOAAEPXMNBAIOT NUHCTPYMEHT pacLlunpeHus,
MOFyT NPOUTHOPMPOBAaTb AaHHble KoHUrypauun. Takas o6patHoCOBMeCTUMAas UHAUKALUA MOXET UCMNOb30-
BaTbCA TONbKO B cuctemax MPEG-A. nepegatwowunx gnmHy AudioSpecificConfig ().

3.6.3.12 sbrPresentFlag

dnar, ykasblBaloLWmnii NpucyTCTBME MU OTCYTCTBUE AaHHbIX SBR B cnyvae extensionAudioObjectType = 5
(ABHasa curHanusauma SBR). 3HaueHue -1 ykasbiBaeT, 4To shrPresentFlag He 6611 nepegaH B AudioSpecificConfig ().
B atom cnyuae gekogep npoduns AAC BbICOKO NMPON3BOANTENBHOCTU JO/KEH 6biTb B COCTOSAHUM O6Hapy-
XUTb NpUcyTCTBUE AaHHbIX SBR B anemeHTapHOM noToke.

3.6.3.13 extensionAudioObjectType

MaTb 6UTOB, yKasblBalLiMe pacliMpeHns Tuna 3BYKOBOro o6bekTa. 3TOT TMN o6bekTa COOTBETCTBYET
WHCTPYMEHTY paclunpeHuns, KOTopblid ncnonblyetcs Ansa ysennyeHusa audioObjectType.

3.6.3.14 psPresentFlag

BuT. yKasblBawowWwuii NnpucyTCTBNE UM OTCYTCTBME NapamMeTpuyeckux cTepeo AaHHbiX. 3HayeHne -1 yka-
3biBaeT. 4To psPresentFlag He 6bin nepegaH B AudioSpecificConfig (). B atom cnyuyae gekogep npocuna AAC
BbICOKOI NPOM3BOAUTENbHOCTY V2 fO/IKEH NOAAEPXKNBATL HEABHYIO CUTHAIN3aLMIO.

3.6.3.15 fillBits

BuTbl 3anonHeHusa Ans nobaiTHoro BbipaBHMBaHUA ALSSpecificConfig () oTHocuTenbHo Havana
AudioSpecificConfig ().

3.6.3.16 extensionChannelConfiguration

YeTbipe 6UTa, yKasbliBatowme KoHpurypaumnio kaHanos pacwmpeHuin 8S/1C. 3Tu faHHble KoHurypaymm
[OCTYMNHbI B C/lyyae ABHOM curHanunsauum pacwmpeHunin BSAC. Yncno BbIXOLHbIX 3BYKOBbIX KaHa/oB onpeje-
naetcsa u3 Tabauubl 9 KOHPUrypaLmm KaHaaoB.

3.6.3.17 sacPayloadEmbedding

dnar Tvna 3BykoBoro o6bekta 30 MPEG Surround, ncnonb3yemblit Ans nepegavn cnyxeb6Hol nHopop-
Mauun KOANMPOBAHHOIO NMPOCTPAHCTBEHHOIO 3BYyKa A4NA feKkoAnpoBaHusa. B 3aBucumocTy oT 3Toro dpnara no-
nesHas Harpyska MPEG Surround, Hanpumep SpatialFrame (). focTynHa pas3nuyHbiMu cpegcTsaMu (CM. Ta-
6nuyy 21).

Tabnnua 21- SnemeHT gaHHbIx sacPayloadEmbedding

xacPa/load-Embedding

0 OauH SpatialFrame () cooTBeTCTBYyeT oAHOMY 670Xy focTtyna. lMocnepgytwowme
6noxu goctyna hOPMMPYIOT OAWMH 3MeMeHTapHbIli NOTOK, KOTOpbIA Bcerga
6yfeT 3aBuceTb OT APYroro 3/1eMEHTapHOro NoToKa, COAepXallero OCHOBHble
(cBefEeHHbIE) 3BYKOBbIE JaHHbIe

1 Monesxas Harpyska BEpXHero YPOBHS MynbTUNNEKCMpyeTcs B
OCHOBHble (CBefleHHble) 3BYKOBble faHHble. ®dakTuyeckme nogpobHOCTH
MyNbTUNNEKCUPOBAHUA 3aBUCAT OT NpPEeACTaB/ieHUs 3BYKOBbIX [aHHbIX (TO
eCTb 06bl4HO OT AOT). STO NPUBOAUT K 3N1EMEHTAPHOMY NOTOKY 6€3 peasibHol
nosie3HON Harpy3ku, KOTopblii Bcerga byaet 3aBuceTb OT APYroro 3/ieMeHTapHoro
noToKa, COAepXallero Kak OCHOBHble (CBefeHHble) 3BYKOBble [aHHble, TaK U
MY bTUNIEKCUPOBAHHbIE NMPOCTPAHCTBEHHbIE 3BYKOBbIE AaHHbIE
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3.6.4 Bocxopgsauume noTokn (NOTOKN KNINEHT-CcepBep)

3.6.4.1 BBepgeHue

Bocxopdwme noTokn AaHHbIX BBOAATCA 418 TOro, YTOObLI NO3BOMUTL YAAaNEHHOMY NOfib30BaTeN0 ANHA-
MWYECKM YNpaBnsaTb NoTOKamu M3 cepsepa.

CwurHan 3anpoca BOCXOAALLEr0 NOTOKa AaHHbIX NOCTYNaeT Ha KNIMEeHTCKWUI TepMuHan, npefocTaBnas ge-
CKPUNTOP COOTBETCTBYIOLLErO 3/IeMEHTApPHOro NOTOKa C yKka3aHWeM ero napameTpoB. KAWeHTCKuiA TepMuHan
OTKpbIBAeT 3TOT KaHa/l BOCXOAAL,Ero NoToka AaHHbIX aHaNOMMYHO OTKPbLITUI0 HUCXOAALLEero noToka. O6beKThl
(Hanpumep, Kodepbl U Aekodepbl), KOTOpble MOAKMOYEHblI Yepe3 KaHan BOCXOAALLEro NoToKa fAaHHbIX, WU3-
BECTHbI Yepes napaMeTpbl feCKpUnTopa 3/1IeMeHTapHOro NoToka U accoynaLmnio eckpuntopa ajieMeHTapHoro
noToka ¢ onpefefieHHbIM A4eCKPUNTOPOM 06bekTa.

BocxoAawmin NOTOK aHHbIX MOXeT OblTb CBSA3aH C OTAE/IbHbIM MOTOKOM WAW FPYNNONA (HUCX0A4ALLMX) No-
TOKOB. TVN HUCXOAALLEro MNOTOKa, CBA3AHHOIO C BOCXOAAWMM, onpefenseT 061acTb BUAUMOCTU BOCXOAALWErO
noToka AaHHbIX. Korga BOCXOAALLMIA NOTOK AAHHbLIX CBA3aH C OTAENbHbIM HUCXOASALWMM MOTOKOM, OH HeceT
coobueHnsa o6 aTom notoke. CUHTAKCUC N ceMaHTuka coobwennin gna MPEG- 4 Ayano onpegeneHsl B cne-
Aylowem noasarosioBke.

3.6.4.2 CunTakcuc AudioUpstroamPayload () (tabnuua 22)

Tab6nuya 22- CuHtakeuc AudioUpstreamPayload {)

CuvHTakcuc KonuyecTso 61TOB MHeMOoHVKa
AudioUpstreamPayload()

upStreamType: 4 uimsbf
switch (upStreamType) {
case 0: /* scalability control 7

numOfLayer. 6 uimsbf
for (layer = 0: layer < numOfLayer; layer**) {
avgBitrate[layer]: 24 uimsbf
Lreak;
case 1;I BSAC frame interleaving V
numOfSubframe: 5 utmsbf
break:
case 2: /* quality feedback 7
multiLayOrSynEle: 1 uimsbf
if (multiLayOrSynEle) {
layOrSynEle: 6 uimsbf
else {
layOrSynEle = 1;
}num FrameExp[layOrSynEle): 4 uimsbf
lostFramespayOrSynEle): numFrameExp uimsbf
[layOrSynEle]
break:
case 3:/* bitrate control V
avgBilrate: 24 uimsbf
break:

default: /' reserved for future use V break:

3.6.4.3 OnpegeneHuns
upStroamTypo - 4-6uTOBOE 6e33HaKoBOE Lenoe, NpeAcTaBastoLlLee TN BOCXOAAWEro NoToka AaHHbIX,
B COOTBETCTBUU C Tabnuuein 23.

Tab6nwuuya 2 3-0OnpegeneHvneupStreamType

UpStrearnType TN 0OCXOASILLETO 3BYKOBOTO MOTOKA
0 KOHTPO/Ib MacwTabrpyemoctu
1 o6beanHeHne BSAC dpeiima
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OKoHYaHue Tabnuubl 23

UpSlreamTypc Tvin BOCXOASALLIErO 3BYKOBOIO MOTOKA
2 KOHTPO/Ib KayecTsa
3 KOHTPO/1b CKOPOCTKN nepeaayn
4-15 3ape3epBrpoBaHo AN GyayLlero Mcnoib3oBaHuns

avgBitrato [level] - cpegHee 3HauyeHne CKOPOCTM Nepefavn B 6UTax B CEKYHAY A8 YPOBHS € 60M1bLIUM
lwaromM, KOTopblli 3anpalmnBaeT KNNEHT 4N nepefayn c cepsepa.

numOfSubFrame - 5-6MTOBOe 6e33HaKoBOE Lenoe, NpeAcTaBaslolLLee KONN4ecTBo hpeliMoB, Crpynnu-
poBaHHbIX ANA YMEHbLUEHNSA 3arpy3ku kaHana nepegauun. MNpu aTom 3ajepxka yBenumymsaeTcs NponopLmo-
HanbHo numOfSubFrame.

multiLayOrSynEle - 61T curHanu3upyeT 06 NCMO/Ib30BAHUN MHOTOKaHabHOW AN MHOTOYPOBHEBOW KOH-
durypaunn. B aTom cnyvae TpebyeTca nepejaya HOMEPOB YPOBHEN UAN 3/1EMEHTOB.

layOrSynEle - 6-6utoBoe 6e33HakoBOe Lenoe, NpeAcTaBnflolWee YACIO CUHTAKCMUYECKUX 3NEMEHTOB
(B cnyyae MHOToKaHaslbHOrO pexuma) uav Yncno ypoBHei (B ciyyae MHOTOYPOBHErO pexuma), KoTopbiM CO-
OoTBETCTBYeT crefytowan nHpopmMaLma KOHTPONSA kayecTsa. STO YNC/I0O OTHOCUTCA K OAHOMY W3 YPOBHEl nam
CUHTaKCMUYeCKNX 3M1eEMEHTOB, COAepXaliuxca B npegenax accounmmpyemoro 3ByKoBoro obbekta. Ecnum 3By-
KOBOWV 06BbEKT He NoAAepXKMnBaeT HY MacwTabupyemMocTb, HW MHOTOKaHas/lbHble BO3MOXHOCTM, 3TO 3HaYeHne
paBHO 1.

numFrameExp [layOrSynEle] - 3To 3HayeHue ykasbiBaeT KO/IMYECTBO MOCAEAHUX nepefaHHbIxX peli-
MOB (2numF,ameExp - 1). KOTOpOe yuynTbiBaeTca B cnegytowem 3HavyeHum lostFrames.

lostFramos [layOrSynEle] - ata 06n1acTb COAEPXUT YNCNO NOTEPSAHHbIX hpeliMOB OTHOCUTENbHO 060-
3HAYEHHOro YPOBHA UM CUHTAKCMYECKOro afieMeHTa B npejenax nocnefHux nepefaHHbix peinmos, o KOTo-
pbix coobuwaeT numFrameExp.

avgBitrato - cpefHee 3HayeHMe CKOpPOCTW Nepejayn B 6GuTax B CEKyHAY L,eNOro 3ByKOBOro obbekTa,
KOTOpPbIA 6blN 3aNpoLeH KMEHTOM C cepBepa.

3.6.4.4 Tlpouecc gekoanposaHusa

B nepsyto ouvepeab upStreamType aHanu3upyetcs 415 06HapyXeHWs ero Tuna, oT KOTOpPOro 3aBUCUT
ocTanbHOe AeKoAupoBaHue.

3.6.4.4.1 lekogupoBaHue ynpasseHnss macwtabupyemocTtun

Nanee gekoaupyetcs 3HavyeHne numOfLayer. 3To npeacTaBAseT YNCNO I/IEMEHTOB AaHHbIX avgBitrate.
KOTOpoe Heobxoanmo cuutathb. ocne atoro cnepyet avgBitratefollows.

3.6.4.4.2 lekoampoBaHue YyepepoBaHus Bo hpeiime BSAC

CunTbiBaeTCa afieMeHT gaHHbix numOfSubFrame. OH npegcrtaBnsieT coboit uncno nogdperimos,
KoTOopble 6yayT yepegoBaTbCs B UHCTPyMeHTe BSAC. BSAC no3BonseT KOPPEKTMPOBKY B npouecce pa-
60Tbl. [lanee KOHTEHT BOCXOAALWEro NoToKa AaHHbIX NepefaeTtcsa OT KAMeHTa Ha cepBep A/1A OCyLWecT-
B/IEHUA OMHAMUYeCKON U WHTepakTUBHOIW nepepayun. [laHHble SS-4C pasbuBaloTca n 06beAUHAIOTCA B
cepsepe.

3.6.4.4.3 lekoanpoBaHne KOHTPOA KavyecTBa

MpoueHT noTepsAHHbIX PpeiiMoB MOXeT 6biTb NONYYEH, NCMONbL3YS CeayloLy dopmyny

lostFrames[layOrSynEle] a100,,

frameLossRate[layOrSynEle] 2numFrameExp[layOrSynEle) 1

3.6.4.4.4 [lekoaupoBaHue KOHTPO/IA CKOPOCTU nepenayun
Mpoucxoant o6HapyxeHne avgBitrato.

3.6.5 CurHanusauuna SBR

3.6.5.1 TeHepauua n curHanmsauma koHTeHta AAC+SBR

WHcTpymeHT SBR B kombuHaumm ¢ kogepom AAC obecneumBaeT cylecTBeHHoe yBennyeHue acdek-
TUBHOCTHU CXaTusa 3ByKa. B To xe camoe Bpems obecneunsaeTtcs coBmecTumoctb ¢ AAC fekogepamun. OgHako
KayecTBO 3Byka fieKoAepoB 6e3 MHCTpyMeHTa SBR 6yfeT 3HaUMTEIbHO HMXE NO CPaBHEHMWIO C TEMU, KOTOpbIe
noaAepxunBaT UHCTPyMeHT SBR. MM03TOMy B 3aBUCMMOCTW OT NPUIOXKEHWUS NOCTaBLLUK KOHTEHTa Uau ero
co3gatesnib MOryT BblGbpaTtb Mexay aTumu AByms BapuaHTamu. JlaHHble SBR Bcerga BHegpstoTcs B noTok AAC
Taknum obpa3om, 4Tobbl 6bina ob6ecneveHa coBmecTumocTb ¢ AAC {B extension_payload). a SBR oTHocutcs
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K MmocT-npoueccumry B gekogepe. 3T0 No3BoaseT 4OCTUYb COBMeCTMMOCTU. OfHaKo NyTeM pasfiNyHON cur-
Hanusauum cosgartesnib KOHTEHTA MOXeT BblOpaTb MeXAy PeXXMMOM NOSIHOIO KayecTBa U pexmmom obpaTHoW
COBMECTUMOCTMN CNOCOBOM, YKa3aHHbIM HUXeE.

Hv oguH 13 metoaoB curHanmsaunm SBR. onncaHHbIX B 3TOM NoA3arosioBke, He ABASAETCA AO0NYCTUMbIM
ans AAC ELD. BmecTo atoro ncnonb3syetcs cnar IdSbrPresentFlag B ELD SpecificConfig () gna curHanusa-
LMn ncnonb3oBaHus nHctpymeHTta Low Delay SBR.

3.6.5.1.1 O6ecneyeHne NOMHOTO KayecTBa 3By4aHua AAC+SBR gna cnywarens

UTo6bl rapaHTMpoBaTh NOJly4YeHMe BCeEMU cayliaTensasMm nNosiHOro 3sykosoro kayectsa AAC+SBR, noTtok
[omKeH cooTBeTcTBOBaTh Npochunio HE ACC v ncnonb3osaTtb ABHYHO CUrHanu3auuio, 4tobsl 6bITb 06pabo-
TaHHbIM gekogepom npodunsa HE ACC. YkasaHHbI fekofep B COCTOSIHUM o6paboTaTb BCe NOTOKU npoduns
AAC cOOTBETCTBYIOLEr0 YPOBHSA, Tak kak npocpuns HE ACC - HagmHoxecTBO npocdunsa AAC.

3.6.5.1.2 flocTMxXeHne o6paTHOIi COBMECTUMOCTM C cywecTByowmmmn gekogepamu AAC

Llenb aTOro pexuma cOCTOMT B TOM. 4TO6bI 06ecneynTb BOCNpou3BeAeHne notoka Ha No6bix AAC ge-
Kodepax. gaxe ecny OHU He NoAfepXuBalT UHCTPYMeHT SBR. CoBMeCTUMble NOTOKA MOTYT 6biTb CO3/aHbl
cnegywwmMmn 4syma cnocobamu curHanusauuu:

a) nHaukauua npodunsa, cogepxawero AAC gaHHble (Hanpumep, npoduns AAC), kpome npoduns
HE ACC. n ncnonb3oBaHue siBHO/ 06paTHOCOBMECTMMOW CUTHanm3auum (Kkak onucaHo Hmxe). DTOT MeTon
pekomeHayeTcsa ANa BCeX OCHOBHbIX cuctem MPEG-4. B koTopbix gnnHa AudioSpecificConfig () nsasecTtHa ge-
Kofepy. M3-3a npo6nembl ¢ LATM npu audioMuxVersion == 0 (cM. 1.7) 3TOT MeTOA HE MOXET UCMO0/Ib30BaThCH
ans LATM c audioMuxVersion == 0. MNpu sABHO 06paTHOCOBMECTUMOI curHanusaumm gaHHole SBR pob6as-
nsawTca B koHey AudioSpecificConfig (). Jlekogepsbl, kKoTopble He noggepxuBaoT SBR. npourHopupytoT atu
yacTu, B TO BpeMs Kak gekogepbl npocunsa HE AAC obHapyxaT ee NpucyTcTBUE U CKOHDUTYPUPYIOT fekonep
COOTBETCTBYHOLWNM 06pa3om.

6) uHaukaums npocuns, cogepxawero AAC, kpome npocuns HE AAC. N UCNONb30BaHNE HESBHOW
curHanmsaunu. B aTOM pexnmMe HeT HWKaKOW SIBHOW MHAMKauuu npucyTcTBus SBR gaHHbIX. [lekogepbl Npo-
BEpAT Ha/nume aHHbIX NpU AeKoAMPOBaHWM NOTOKa U UCNOMb3YIT UHCTPYMeHT SBR, ecnu gaHHble SBR
HaigeHbl. 9TO BO3MOXHO, NOTOMY 4TO SBR MOXeT 6bITb flekoanpoBaH 6e3 KOHPUIypaynoHHbIX AaHHbIX SBR
npu onpefeneHHoM cnocobe Bbibopa BbIXOAHONM YaCcTOThl AUCKpeTU3aLnn, Kak ONnMcaHo HUXe Ans AeKofepoB
npochuns HE AAC.

O6a meToga npuMBOAAT K Tomy, 4uTo YyacTb AAC noTokoB AAC+SBR 6yaeTt gekogupoBaHa gekogepa-
mn AAC. flekogepbl AAC+SBR obHapyxart npucyTcTene SBR 1 AeKOANPYIOT MOJHbIA Ka4yeCTBEHHbIA NOTOK
AAC+SBR.

3.6.5.2 HesaBHas v aBHasa curHanunsaumsa SBR

B aToM nogpasgene onucaHbl passimyHble MeTobl curHanusaunn SBR 1 cooTBeTCTBYylOWEE NoBefeHne
Jekoaepos.

EcTb Heckonbko cnoco6oB curHanusauu gaHHbix SBR:

1 HesBHasa curHanusaumnsa: Ecnm EXT_SBR_DATA unun EXT_SBR_DATA_CRC 3snemeHThl extension_
payload () o6HapyXeHbl B None3HOM 6UTOBOM MOTOKE, 3TO HEABHO CUTHANU3NPyeT O MPUCYTCTBUMN AaHHbIX
SBR. Cnoco6HOCTb 06HapyXunTb U gekoanposatb SBR ¢ HEABHOW curHanusauuneit o6asaTtenbHa gns Bcex
fexkopepos npoduna High Efficiency AAC (HE AAC).

2 flBHaa curHanusaumsa: Hanuume faHHblXx SBR curHanusnpyeTcs ABHbIM 06pa3om nocpefcTBOM Tuna
3BykoBOro o6bekta SBR B AudioSpecificConfig (). Korga ncnonb3yeTca sBHas curHanusauus, HesiBHas He
[OMKHA NPUMEHATLCA. JonyCTUMbI ABaA Pa3/IMYHbIX TUNA ABHOW CUTHaNM3aLumn:

a) nepapxuyeckas curHanmsaums: ecnu nepsbliit curHanmsnpyemsblini audioObjectType (J1OT) aBnseTcs
SBR 10T, To curHanuampyeTcs BTOPOU TUM 3BYKOBOTO O6BbEKTA, KOTOPbI yKa3biBaeT HA OCHOBHOI Tun. 3T0T
TUN CUTHaNU3auumn He siBnsieTcs o6paTtHOCOBMECTUMbIM. OH MOXeT 6blTb HE0O6X0AMM B CUCTEMAX, KOTOpble
He nepegatoT anmHy AudioSpecificConfig (). Taknx kak LATM ¢ audioMuxVersion == 0. rae npoussogutenu
KOHTEHTa A0/KHbI NCMO/Ib30BaTb 3TO TO/ILKO MO HEO6XOANMOCTH;

6) obpaTHocoBMecTMMas curHanusauua: oxtensionAudioObjectType curHanusmpyetcsas B KOH-
ue AudioSpecificConfig (). 3ToT MeToh AO/KEH MCNoNb30BaTbCA B cucTeMaXx, KoTopble nepepaa-
10T AnuHy AudioSpecificConfig (). CnepoBatenbHO 3TO He AO/MKHO wucnonb3oBatbcs Ans LATM c
audioMuxVersion == 0.

Tabnuua 24 oTpaxaeT noBejeHue gekofepa B 3aBUCUMOCTU OT NPOhUASA U UHAMKaLMUW Tuna 3BYyKOBOro
06bekTa, Korga Ucnosib3yeTcsa HessBHas WM ABHAA CUrHanusauus.
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Ta6nuuya 24- CurHanusaums SBR 1 cooTBeTCTBYIOLLEE NOBEAEHVE Aekoaepa

XapaxTepucT/K/ MOME3HON Harpy3kv MoToka GUToB lMoBeneHve aekoaepa
WHaykaums npocmns AudioObjcctTypo ®nar ravi_data bk>ck  [exoaep npodomns Mpodhmns HE AAC
pacLvpeHns shrPresenl AAC
Mopnepxka npocunein c I=SBR -1 AAC Pa6ota AAC Pa6ota AAC (Mpu-
AAC. VHbIX, YeM BbICOKO- (curHanmsaums 1) MeuvaHue 1)
3hhekTVBHbIA  Npodhusb
AAC
AAC+SBR Pa6ota AAC Pa6oTa, no kpaiiHeii
mepe. AAC fo/KHO
pa6otarb
(Mpumevarune 1)
= SBR 0 AAC Pa6ota AAC Pa6ota AAC
[curHanusaums (MpumeyvaHve 2)
2-61
1 AAC+SBR Pa6ota AAC Pa6oTa, no kpaiiHeii
mepe. AAC
[O/MKHO paboTaTtb
AAC+SBR
(MpumeyvaHune 3)
BblcOKO3(htheKTUBHbI == SBR 1 AAC+SBR He onpegeneHo Pa6ota AAC+SBR
npocpunb AAC [eurHanusaupma (MpumevaHue 3)
2.aunm 2.6]

MpumeyvaHune 1- HesBHasa curHanmsauys: Heo6xo4MMO NPOBEPUTL MOJE3HYI0 HArpy3Ky 415 onpegeneHus
BbIXOAHOW 4acTOTbl AUCKPETU3ALMKN WM MPUHSATbL HanMune AaHHbIX SBR B nonesHoli Harpyske, O3Hauyalowyx, Y4To Bbl-
XO[jHas YacToTa AucKpeTu3aLuumn paBHa yABOEHHOI yacToTe anckpetunsaumm samplingFrequency B AudioSpecificConfig ()
(0o Tex mop. moka WMHCTPyMeHT SBR He ucnonb3yeTcs wav ABoOiiHas 4actoTa AuckpeTusaumn, o603HayYeHHas Kak
samplingFrequency. npesbIillaeT MakcMmasibHOe N03BO/IEHHOE /191 YPOBHSA 3HAYEHWe, BbIXO4HAas YacToTa AuckpeTusaumm
paBHa samplingFrequency).

MpumeuvaHne 2- fBHas curHanM3auum ykasbiBaeT Ha OTCYTCTBME faHHbIX SBR. cnefosaresibHO, OTCyTCTBYE
HEesSIBHOW CUrHa/M3aumu: BbIXogHast YacToTa aguckpetusaumm pasHa samplingFrequency B AudioSpecificConfig {).

MpumeuaHne 3 - BbixogHas uyacToTa AuckpeTmsauum pasBHa extensionSamplingFrequency B
AudioSpecificConfig ().

3.6.5.3 TloBepgeHue aekonepa npochumns HE AAC B cnyyae HEABHOW curHanmsaumm

Ecnu npucytcteue gaHHbix SBR curHanusupyetcss o6paTHOCOBMECTUMbIM MeTOAOM [CurHanusaums
2.a], extensionAudioObjectType He aBnsetca SBR AOT, n sbrProsentFlag yctaHoBneH B -1. yka3biBas, 4T0
HesiBHasA CUrHanm3auuns MoxeT Npou3onTu.

Tak kak gekogep npocuna HE AAC npepcTtaBnseTt coboil cMCTEMY C ABOMNHON CKOPOCTbIO, C UHCTPY-
MeHTOM SBR. pa6oTawuluMm Ha YyABOEHHOI YyacToTe AuckpeTusauunm ocHOBHOro gekogepa AAC. BbixofHas
yactoTa AuckpeTusaunn He MOXeT 6biTb NPUHATA 3a YacToTy AuckpeTusauum gekogepa AAC n3-3a HesABHON
curHanusaunn SBR. [lekogep A0/KEeH onpefeninuTb BbIXOAHYIO YacTOTy AUCKpeTu3auumn niobsiM U3 cnegyto-
WKUX ABYX METOLOB:

- NpoBEpPUTb MPUCYTCTBME fAaHHbiXx SBR B nosiesHoM 6GUTOBOM MOTOKe A0 AekoauposBaHua. Ecnu
HuKakne paHHble SBR He HaiifileHbl, BbIxogHas 4yacToTa AWcKpeTusauum pasHa samplingFroquency B
AudioSpecificConfig (). Ecnu gaHHble SBR HaiifeHbl, TO YacToTa paBHa yABoeHHOI samplingFrequency B
AudioSpecificConfig;

- NpeAnonoXunTb, 4YTO AaHHble SBR NpucyTCTBYIOT U NPUHATL BbIXOJHYIO 4acTOTy AUCKpeTu3auun B Asa
pa3a 6onbue, yem B AudioSpecificConfig ().

BbiweynomMaHyTOoe NPpUMeEHSeTCs TO/IbKO B TOM C/iyvyae, eciu yABOeHHas yacTtoTa AuckpeTusauuu, cur-
Hanusmpyemas B AudioSpecificConfig (), He npeBblLaeT MakCMManbHY0 BbIXOAHYH 4acToTy guUcKpeTusauum,
yunTbiBas Tekyliee 3HayeHune. CrepoBartenbHo, Ans gekogepa npoduna HE AAC ypoBHeit 2. 3 nnu 4 Bbl-
X0f4Hasa yactoTa AMckpeTu3auun paBHa TUNOBOW, koTopas curHanusmpyetca B AudioSpecificConfig (), ecnu
nocnenHasa npesbiwaeT 24 klu.

WNHcTpymeHT SBR ¢ geunmanmeil JO/HKEH UCNOb30BaTbCS, €CAN HY)XXHO rapaHTMpoBaTh, YTO BbIXOA4HAsA
yactoTa AucKpeTmsauuun He byaeT npesbillaTb MakCuMasaibHOe AO0NYyCTUMOe 3HauYeHue AN TeKyLlero ypoBHs
nekogepa npoduna AAC BbICOKOI NMPOU3BOAUTENLHOCTH.
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3.6.5.4 TMoBepeHue gekogepa npocduns HE AAC B cnyvyae sBHOW curHanmsaumm

Ecnn npucyTcTBue gaHHbiX SBR ABHO curHanusupyetcs (CurHanmsaums 2). To UCNONb3yeTcs ob6paTHo-
COBMeCTMMAasa ABHaa curHanusayms (curHanusauua 2.6] uam HecoemecTUMasn ABHaa curHanmsaums (curHanu-
3auusa 2.a).

Ona  o6bpaTHOCOBMEeCTUMOI/  ABHOW  curHanusaumm  (curHanusauma  2.6]  curHanusmnpyemblii
oxtensionAudioObjectType sBnsetca SBR AOT. Ansa atoro nepegaeTcs obpaTHoCcOBMecTUMas fBHasA Cur-
Hanusauuns o sbrPresentFlag. koTopbii MOXeT 6biTb Hynem wunu eguHuueli. Ecnu sbrPresentFlag - Hynb,
3TO yKasblBaeT, 4YTo gaHHble SBR OTCYTCTBYWOT U, cnepoBaTesibHO, agekogep npoduns HE AAC He JonxeH
npoBepsiTb FW-afleMeHT Ha Hannume AaHHbiXx SBR wau genatb NpeanonoXxeHne o BbIXOAHOW yacToTe Auc-
KpeTusauum B oxugaHum gaHHolx SBR. Ecnu sbrPresentFlag - oguH, gaHHble SBR npucyTcTBYIOT 1 fekoaep
npocuna HE AAC gomxeH ynpaBnsiTb MHCTpymeHTOM SBR.

ONns  HecoBMECTMMON sBHOW curHanusauymm SBR  (curHanusauma 2.a]  CUTHaANM3MpPyeMmblii
extensionAudioObjectTypesaBnsietca SBRAOT. 115 aToi nepapxuyeckoit ABHoi curHanusauum shrPresentFlag
ycTtaHoBneH, ecnu extenstonAudioObjoctType - SBR. sbrPresentFlag He nepepaeTca u. cnegoBaTesnibHO, He-
BO3MOXHO SIBHO CUTHaNU3npoBaTb 06 OTCYTCTBMU HEABHOM curHanusaumm. CnepoBaTesibHO Npu nepapxmye-
CKOIl IBHOW curHanmsauumn gaHHole SBR Bcerga npucyTcTBytoT, n gekogep npocduna HE AAC gonxeH ynpas-
NATb UHCTPYMeEHTOM SBR.

WHCcTpymeHT SBR c geuvmauuein fo/HKeH MCNONb30BaTbCs, €C/M BbIXO4HAA 4yacToTa AucKkpeTusauunu
NPeBbICUT MakCcUManbHO AOMYCTUMYI BbIXOAHYIO 4acTOTy AMCKpeTM3auuu Ana Tekylero ypoBHSA WUAW ecnn
oxtensionSamplingFrequency paBHa samplingFrequency.

3.6.6 CurHanusauus napameTpuyeckoro ctepeo (PS)

3.6.6.1 TleHepauusa n curHanunsauna koHteHta HE AAC * PS

NHcTpymeHT PS B komb6uHauum ¢ kogepom HE AAC obecneuyvBaeT Xxopolwlee KayecTBO CTepeo npu
OYeHb HU3KMUX CKOPOCTAX nepefayun. B To xe camoe BpeMsi OH Mo3BonAeT o6ecneyntb COBMECTUMOCTb C CYy-
wecTteyowmmn gekogepamn HE AAC. OpgHako Bbixod aekogepa HE AAC 6yfeT TONbKO MOHO ANA MOTOKa
HE AAC VI. cogepxauiero gaHHble PS.

CneposaTe/ibHO, B 3aBMCUMOCTU OT NMPUJIOKEHNA NOCTABL WK KOHTEHTA AN co3AaTeslb KOHTEHTa MOryT
BblOpaTh U3 ABYX BapuaHTOB, AaHHbIX HWXe. B uenom gaHHble PS Bcerga nomewatotca B notok HE AAC co-
BMecTUMbIM o06pa3om (B sbr_extension anemeHT), 1 PS NOAHOCTbIO NpUHAANEXNT K NoCcT-06paboTke. ITO no-
3BO/ISIET [0CTUYbL COBMECTUMOCTU. [MoCpeACTBOM Pa3fINYHON curHannsaymm cosgatesib KOHTEHTa MOXET Bbl-
6paTb Mexay pexMMoM NOSIHOTO KayecTBa U PeXuMoM o6paTHOW COBMECTUMOCTH, Kak nokasaHo B 3.6.6.1.1
n3.6.6.1.2.

Ana nepapxnyeckux npoduneit 6onee BbICOKMI NPOhKUIb B nepapxmm B COCTOAHNN AEKOANPOBATb KOH-
TeHT 6onee HWU3KOro npocduns nepapxun. Ha pucyHke 1 oTobpaxeHa nepapxuyeckas cTpyktypa npoduneii
AAC. HE AAC n HE AAC VI. U3 pucyHka BMAHO, 4To gekogep npodumna HE AAC nonHocTbio cnocobeH aeko-
avpoBath nto6oit notok AAC, npu ycnosuu, 4to gekogep npoguna HE AAC nmeeT TOT Xxe unm 6onee BbICO-
Kunii ypoBeHb. Tak xe gekogep npoguna HE AAC VI onpefeneHHOro yposHs MoxeT o6paboTatb BCe NOTOKM
npoduna HE AAC Toro xe camoro ypoBHSI U/IX HUXKeE, TaK Xe Kak 1 Bce noTokn npodmnsa AAC Toro xe camoro
nnmn 60siee HU3KOro YPOBHS.

PucyHok 1- CtpykTypa nepapxumn npocuneii AAC. HE AAC n HE AAC \2
1 COBMECTUMOCTb MeXy HUMU
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3.6.6.1.1 O6ecneyeHne NoaHOro 3BykoBoro kavectea AAC+SBR+PS anqa cnywartens

UTo6bl rapaHTUpoBaTh NoJsyyeHue cnywaTtenssmMmy nosHoro 3BykoBoro kadectBa AAC+SBR+PS, noTok
[0/MKeH cooTBeTcTBOBaTh Npocunto HE AAC V2 1 ncnonb3oBaTb ABHYIO Mepapxnyeckyto curHanusayuio (cur-
Hanusauma 2.a. Kak onMcaHo Hmxe] Tak. YTo6bl OH 6bl1 BOCMpou3BefeH Agekogepamu npoduna HE AAC v2,
T0 ecTb PS pekogepamu. Lekopgep npocuns HE AAC v2 6ypgetr gekoaumpoBaTb BCe NOTOKM npodpuns
HEAACM AACCOOTBETCTBYIOLWENO YPOBHS, Tak Kak nponns HEAACV2 siBisieTca HaAMHOXECTBOM npoduneii
HE ACC n AAC.

3.6.6.1.2 locTuxeHne obpaTHOn coBMecTMMOCTU ¢ cyuiecTBytowmmn HE AAC n AAC

Llenb aToro pexumma coctouT B o6ecneyeHnn BO3IMOXHOCTM BOCMNPOU3BELEHNA NOTOKA HA BCeX filekoae-
pax npoduneii AAC n HE AAC. gaxe ecnu OHU He NOAAepPXMBalOT MHCTPYMeHT PS. CoBMeCTUMble MOTOKM
MOTryT 6bITb CO3A4aHbl CeayLWwmMMn AByma cnocobamu curHanmsaymu:

a) nHankaumna npoduns, cogepxawiero SBR gaHHble (Hanpumep, npocuns HE AAC). kpome npocuns
HE ACC V2,1 ucnonb3oBaHune sBHON 06paTHOCOBMECTUMOI curHanusaunm [26. kak onncaHo Huxel. 3ToT me-
ToA pekomeHayetca gns scex MPEG-4 cuctem, B koTopbix annHa AudioSpecificConfig () nssectHa gekoaepy.
N3-3a npobnembl ¢ LATM npu audioMuxVersion == 0 (cm. 1.7) 3TOT MeTo4 He MOXeT MCNoAb30BaTbCA ANA
LATM c audioMuxVersion == 0. Mpn ABHON 06paTHOCOBMECTUMOI cUrHanusauun gaHHole PS gob6asnswTca
B koHel, AudioSpecificConrig (). lekogepbl, KOTOpble He NoaaepxXxuBaT PS. NpoMrHOpMpYT 3TK YyacTu, B TO
BpemMsa Kak gekogepsl npocuna HE AAC V2 obHapyXxaT Ux NpucyTcTBME U CKOH(UTYpUPYIOT Aekogep CooT-
BETCTBYHOL MM 06pa3om;

6) uHaukauua npocunsa, cogepxawero SBR (Hanpumep, npocdwuns HE AAC), kpome npoduns
HE AAC V2. 1 ncnonb30oBaHWe HESIBHOW cUrHanu3ayun. B aToM pexnme HeT HUKaKol SIBHOW UHAMKauMu npu-
cyTcTBUA PS AaHHbIX.

BmecTto atoro gekogepbl npocuna HE AAC V2 oTKpbiBalT ABa BbIXOAHbIX KaHana gns nortoka, co-
fepxawero SBR gaHHble ¢ channelConfiguration==1. Hanpymep MOHO NOTOK C O4HWM KaHas/ibHbIM 3/IeMEeH-
TOM. NPOBEPSAOT Hannume PS gaHHbIX U NPUMEHSIIOT UHCTPYMEHT PS, ecnun PS gaHHble 6blin 06HAPYXEHbI.
OT0 BO3MOXHO, Tak kak PS mMoxeT 6bITb AekoAnpoBaHO 6e3 KOH(UTypaLOoHHbIX AaHHbIX, ecnu cobnogaeTca
onpefeneHHbli cnocob AeKoANPOBaHUA KaHaN0B B COOTBETCTBMM ¢ npochunem HE AAC v2.

O6a meTofa NpuBOAAT K TOMY, 4To YacTb AAC+SBR notokoB AAC+SBR+PS 6yaeTt gekogmpoBaHa ge-
kogepamn HE AAC. a yactb AAC notoka AAC+SBR+PS 6yaeT aekoanpoBaHa gekogepamu AAC. flekoaepsbl
HE AAC V2 o6HapyxaT npucyTcTBue PS 1 feKoaAUPYT NOMHbIA KaYecTBEHHbIN NnoTok AAC+SBR+PS.

3.6.6.2 HesABHaA 1 iBHaA cMrHanuMsauus napaMmeTpuyeckoro ctepeo

B aTom nogpasfgene onucaHbl pa3fiMiHblie MeToAbl curHanmsauum SBR 1 cooTBeTCTBYOLW EE NoBefeHne
AeKkofepos.

ECTb HECKONbKO CMOCO60B CUTHaNM3aLumn gaHHbix PS:

1 HesBHas cutanusaunsa: ecnu bs_extension_id paseH EXTENSION_ID_PS, gaHHble PS npepacrtas-
neHbl B anemeHTe sbr_extension: 3TO HEABHO CUTHANU3MPyeT O NPUCYTCTBUM AaHHbIXx PS. CnocobHOCTb
o6HapyXuTb n gekogmposatb PS ¢ HesABHOW curHanusauuein obssatenbHa ANS BCex AekoAepoB npoduns
High Efficiency AAC v2 (HE AAC V2).

2 flBHas curHanusauusa: Hanuwume faHHbiXx PS curHanusmpyetcs siBHbIM 06pa3oM nocpefcTBOM
Tnna 3BykoBoro o6bvekta PS n dpnara psPresentFlag B AudioSpecificConfig (). Korga ncnonbsyetcs aB-
Haa curHanusauuna PS. HeABHas He [O/MKHA NPUMEHATbCA. [onycTUMbl ABa pPasfIMUHbIX Tuna SBHOW
curHanusayum:

a) nepapxuyeckasa curHanusaumnsa: Ecav nepsbiii curHanusupyemblii audioObjectType (AOT) aBnsetcs
PS AOT. 10 extensionAudioObjectType yctaHaBnuBaeTcss B SBR n curHanmsnpyeTcsi BTOPOi TUN 3BYKOBOTO
06bekTa, KOTOPbIA yKa3biBaeT Ha OCHOBHOW Tum. JTOT TMN cuTanuMsauum He siBAsieTcs o6paTHO COBMeCTU-
MbIM. OH MOXeT 6bITb HEO6XOAUMbBIM B CUCTEMAX, KOTopble He nepegatoT AnnHy AudioSpecificConfig (). Takmx
kak LATM c audioMuxVersion == 0. rge NpoM3BOAUTENIN KOHTEHTA AO/IKHbl MCNO/b30BaTb 3TO TO/ILKO NO He-
obxoanumocTu:

6) ob6paTHocoBMecTuMas curHanmusauumsa: extensionAudioObjectType curHanmsmpyeTcs B KOHLUe
AudioSpecificConfig (), a dnar psPresentFlag nepegaeTcs B KOHLe 06paTHOCOBMECTUMOI SABHOI CUTHaNM-
3aumm SBR, yka3biBas Ha/inume Wan OTCYTCTBME AaHHbIX PS. 3TOT mMeToZ AO/IKEH UCNOb30BaTbCA B CUCTE-
Max. koTopble nepegatoT AnuHy AudioSpecificConfig (). CnefoBaTtesibHO, 3TO He [O/HKHO UCNONb30BaTLCA ANA
LATM c audioMuxVersion == 0.

[ns Bcex TMNOB curHanmn3auun napametTpuyeckoro ctepeo channelConfiguration B audioSpecificConfig
nokasblBaeT KONMYecTBO kaHanosB notoka AAC. Takum o6pa3oM, €C/M fgaHHble napaMeTpuyeckoro ctepeo
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npucytcTBytoT. channelConftguration paBHo 1. T. €. OAWH KaHasbHblli 3/1eMEHT, a UHCTPYMEHT napameTpuye-
CKOro cTepeo Npou3BefeT Ba BbIXO[HbIX KaHana Ha OCHOBEe O[JHOr0 KaHa/lbHOro afleMeHTa U JaHHbIX napa-
MeTpU4ecKoro ctepeo.

Tabnuua 25 oTpaxaeTt noBefeHne gekogepa B 3aBUCMMOCTY OT Npohnnsa n nHAanKaLmm Tuna 3ByKOBOro
06bekTa, Korga ucnosib3yeTcs HeiBHaA WK iBHasA CUrHanu3auus.

Tab6nuya 25- CurHanmsaums PS 1 coOOTBETCTBYHOLLEE NOBEAEHNE fekoaepa

XapakTepuCTVK/ noToka 61ToB MoseneHvie aexoaepa
VHavikaums npodowns CvrHasmsaums PS Pnar rawdatablock  [Jekogepb! npo' [Jexopepb! npoduns
psPrexenl covna HE AAC HE AAC \2
Mpodounb AAC Bbl-  CurHammsaums 1. Hesis- -1 AAC+SBR Pa6oTa Pa6ota AAC+SBR
COKO3(hheKTNBHOW Has curHanmsauusa AAC+SBR (Mpumevanve 1)
cetn (nepsbIii AOT I= PS) AAC+SBR+PS Pa6oTa Pa6oTa, 1o kpaiiHeit
AAC+SBR mepe AAC+SBR
[OMXHO paboTatsb play
AAC+SBR+PS
(MpumeuaHue 1)
CurHanusauus 2.6. 0 AAC+SBR Pa6ota Pa6ota AAC+SBR
obpaTHo- AAC+SBR (MpumevaHue 2)
COBMECTUMAs HeABHaA 1 AAC+SBR+PS Pa6oTta Pa6oTa, no KpaiiHeii
curHannsaums AAC+SBR mepe AAC+SBR
(BTOpOII AOT == SBR) [IO/HKHO paboTarb
AAC+SBR+PS
(Mpumevanve 3)
Mpodunnb BbicOKO-  CurHanmsauus 2.a, 06- 1 AAC+SBR+PS He onpepe- Pab6oTa
3hbdheKTnBHbIN paTHO HecoBMeCTUMast neHo AAC+SBR+PS
AAC VI cUrHanmsaums (MpumevaHue 3)
(nepsbii AOT == PS)
CurHanmnsaumsa 2.6, 1 AAC+SBR+PS He onpepe- Pab6oTa
obpaTHOCcOBMeCTUMAs NleHo AAC+SBR+PS
curHanmsaums (MpumevaHune 3)

(sTopoit IO T== SBR)

MpumeyvyaHne 1- HesBHas cUrHanvM3aums: NPUHATL HAIMYME AaHHbIX PS B N0OMe3HONM Harpyske, nosyyms gga
BbIXOJHbIX kKaHas1a U3 0HOro 3/fieMeHTa KaHana.

MpumeyvaHune 2 - fBHaa curHanMsauuss 0 TOM. YTO HET HMKAKUX JaHHbIX PS. crneposartefnibHO, OTCYTCTBYeT
HesBHas CUrHasmsaums.

MpumeyvaHne 3 - YuUCIo BbIXOAHLIX KaHa/IOB paBHO ABYM [/ OLHOIO 3/1eMEHTa KaHana, cofepxallero
AAC+SBR+PS pfaHHble.

3.6.6.3 MoBeaexne gekogepa npoduns HE AAC VI B cnydyae HesIBHOI curHanusauum

Ecnu npucyTcTBMe gaHHbiX PS curHanusnpyeTca HesiBHbIM 06paTHOCOBMECTMMbIM 06pa3om [curHanu-
3ayus 1]. To nepBblit curHanusnpyemsolii AudioObjectType He aBnsetca PS AOT u dnar psPresentFlag He
cuntbiBaeTca n3 AudioSpecificConfigl)). Janee dnar psPresentFlag yctaHaBnumeaeTca B -1, nokasbiBas 4To
HeABHas CUrHanu3auus napaMmeTpuyecKoro CTepeo MoXeT NPUMEHATLCS.

Tak Kak Nosy4YeHHbI# MOHO NOTOK 6yAeT Nnpeo6pa3oBaH B CTEPEO BbIXOA MPU HANMYUK faHHbIX Napame-
TpMYyeckoro ctepeo B NoToke, To gekogep npoduna HE AAC v2 gonxeH nogpasymeBaTb Hanuuue faHHbIX
PS 1 npvHMMaTb pelleHne 0 KOnYecTBe BbIXOAHbIX KaHaN0B, paBHOM 2 AN OAHOTO KaHanNbHOr0 3N1eMeHTa,
cogepxauwero SBR gaHHble U. BO3MOXHO. PS gaHHble. Ecnu gaHHbIX PS He 6b1/10 06HApY>XXeHO, MOHO BbIXOJ,
[O/KeH 6biTb MOCTaB/eH B COOTBETCTBME ABYM OTKPbITbIM KaHanam ANS KaXAOoro oTAe/IbHOro KaHasibHOro
anemeHTa.

3.6.6.4 MoBepeHue aekogepa npoguns HE AAC VI B cniyyae sSIBHOI curHanusayum

Ecnu npucytcTBme gaHHbIX PS curHannsmpyeTcsa fiBHbIM o6pa3om (curHanusauus 2). To 415 3TOro uc-
nonb3yetca obpaTHOCOBMecTMMasa sBHaA curHanusauua [curHanusauma 2.6] unm sBHas curHanusauunsa 6es
o6paTHOIl coBMecTUMOCTU [curHanusauusa 2.al.

Mpn o06paTHOCOBMECTMMOW  ABHOW  curHanusauuu  [curHanusauus 2.6]  curHanusvpyemsbiii
extensionAudioObjectType saBnsetca SBR AOT. fABHaa curHanusauma PS BbINONHAETCS NOCPeLCcTBOM
psPresentFlag. KOTOpPbIi MOXeT 6bITb HY/IEM WAV eAVHULLEN.
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Ecnn psPresentFlag paBeH Hyno, 37O yka3biBaeT, YTO AaHHble PS OTCYTCTBYIOT W, cnefoBaTefbHO,
nekopep npocuna HE AAC V2 He [OKEH MPUHMMATb peLleHUe O YMC/ie BbIXOAHbIX KaHanoB B oXuaa-
HUM JaHHbIX PS (Kak B cnyvyae HesIBHOW curHanmsauum PS), 1 BMecCTo 3TOro MCMNOMb30BaTb OPUTMHAbHBbI
channelConfiguration. Ecnu psPresentFlag paseH ogHoMy, gaHHble PS npucyTcTByOT U Aekogep npodunsa
HE AAC v2 fo/KeH ynpas/iisiTb UHCTpyMeHTOM PS.

Ona ABHOI curHanmsauum PS 6e3 o6paTHO COBMECTUMOCTU (CUrHanm3auus 2.a] nepBblii CUTHANN3K-
pyewmsblii AudioObjectType saBnsetca PS AOT. oxtensionAudioObjectType HasHauvawT SBR AOT. Ansa atoil
nepapxmueckoi ABHOW curHanusaumm dnar psPresentFlag yctaHoBNuMBaeTca B eAuHULY, €CNN NEPBbIA CUr-
Hanuampyemblit AOT - PS AOT. psPresentFlag He nepepaeTcs 1, cnefoBaTelbHO, HEBO3MOXHO CUTHANN3U-
poBaTb fIBHbIM 06pa3om 06 OTCYTCTBUW HESIBHOW curHanusauun. CneposaTesibHO, 415 Mepapxnyeckoin SBHoM
cCUrHanmsaumm napameTpuyeckoro ctepeo gaHHble PS Bcerga npucyTcTBYOT 1 agekogep npocduns HE AAC v2
[OJKEH ynpaBaisaTb UHCTPYMEHTOM PS.

3.6.7 WHTepdeiic mexay yactamm Ayamo n Cuctemamm

3.6.7.1 BBepeHue

B aToli yacTu onucbiBaeTcs nHtepgeiic mexgy MPEG-A Ayano n MPEG-A Cuctemamu.

Kaxuwblii 610K flocTyna, AOCTaB/fIeHHbI 3BYKOBOMY [leKofepy CUCTEMHbIM UHTepdencoM, AO/MKEeH Npu-
BECTU K COOTBETCTBYIOLWEMY KOMMNO3UTHOMY 610Ky, JOCTaB/IA€MOMY OT 3BYKOBOrO fekofjepa K CUCTEMHOMY
nHTepdeiicy. 3To AO/MKHO BK/IOYATb YC/IOBMA Hayana W 3aBeplieHus, TO ecTb, korga 6510k gocTtyna o6yaet
nepBbIM WK NOCMEeLHUM B KOHEYHOV nocnegoBaTenibHOCTU 6/10KOB AoCTyna.

3.6.7.2 O6paboTka BpEMEHHbBIX METOK KOMNO3ULUKN

[na 6noka 3ByKOBOI kKOMNO3ULUMKM BpemMeHHas meTka komnosuuun (CTS) onpefensier, UuTo BPeMs KOM-
no3nuumn oTHOCUTCA K /1-My 3BYKOBOMY OTCcuYeTy B npegenax 6,10Kka KOMNo3mumun. 3HavyeHne n npuHuMaeTcs
paBHbIM 1. ecnin He yKkasaHo gpyroe.

[nsa cxaTbiX AaHHbIX, TakMx Kak KoAupoBaHHbIli 3ByK HE AAC, KoTopble MOryT 6biTb AeKOAMPOBaHbI
fekogepaMy pasnuyHbiX npoduneit, fekoanupoBaHme MoXeT OblTb BbIMOJIHEHO Kak 06paTHOCOBMECTUMbIM
nytem (Tonbko AAC). Tak 1 B paclwunpeHHom Buge (AAC+SBR). UTo6bl 06ecneuynTb KOPPEKTHYIO 06paboTKy
BPEMEHHbIX METOK KOMMO3ULUMUN (Tak, 4TOObI 3BYK OCTa/ICA CUHXPOHU3UPOBAHHbLIM C APYrUMU Meauna), npume-
HAeTcA cnegytollee.

€C/IN cXaTble AaHHble Mo3BOJIAT Kak 06paTHOCOBMECTUMOE, TaK U pacliupeHHoe gekoauposBaHue, U
ecnun gekogep paboraet 06paTHOCOBMECTUMbIM 06pa30M, TO EMY He HYXHO BbIMOJIHATL HUKaKUX cneuynanb-
HbIX AelicTBuil. B aTom cnyvae, 3HavyeHue n pasHo 1:

€C/n cXaTble aHHble MOo3BOJIAT Kak 06paTHOCOBMECTUMOE, TaK U pacliupeHHoe gekoauposBaHue, U
ecnn gekogep pabotaeT B paclIMPeHHOM pexume, UCMNO/b3ys MOCTNPOLLeccop, KOTOPbIA Bbi3biBaeT HEKOTO-
pylo LOMONHUTENbHYIO 3aAepxKy (Hanpumep, nocTnpoueccop SBR B HE AAC). To He06X04MMO yyYecTb 3Ty
[ONONTHNTENbHYIO 3aePXKY C NOMOLLbIO KOHKPETHOIO 3Ha4YeHnsa n us tabnuusl 26.

Ta6nuuya 26- O6paboTka BPEMEHHON METKM KOMMO3ULMK /15 PA3/IMUHBIX PEXUMOB AeKoaepa

3HaueHve JonornHutensHas Pexum paboTbl fekoaepa
n 3afepxKa (MpyveyaHue)
1 0 a) Bce onepaunoHHble peXxuMbl, He MepeYncieHHble B 3Toi Tabnuue
963 962 61) Jekogep HE-AAC nnm HE-AAC v2 ¢ SBR. paboTaloLlem B pexvme ABOIHON
CKOpPOCTK; Aekoampya komnpeccuposaHHoe HE-AAC nnn HE-AAC v2 ayamo
482 481 62) To xe camce, kak B 61). Ho c SBR. paboTaioLlem B pexvmMe cybanckpeTnanmm
3HaueHne [lononHuTenbHas 3a-  Pexum paboTsl gekogepa
n aepxka (MpumeyaHve)

MpumeuaHue - 3afepxka 13-3a NOCTNPOLLECCHHIA JAETCS B KO/IMYECTBA OTCUETOB (Ha OAUH 3BYKOBOI KaHau)
NPV BbIXOAHOM YaCTOTe AMCKPETM3aLMM A4/1S AaHHOTO pexuma Aekodepa.

3.6.8 CurHanusauuma nonesHblx Harpysok pacwwunpeHunsa BSAC

MeToA HESIBHOW curHanmusaumm nonesHbliX Harpy3ok pacwunpenms BSAC aHanornyeH Tomy, 4To npume-
HAeTca B UHCTpymeHTe SBR. flekogep BSAC. KOTOpbIi MOXET AeKOAMPOBAaTb MOJIE3HY Harpysky pacliupe-
Hus BSAC, npoBepsieT Hanmume pacwmpeHuna ans nHctpymeHta SBR EXT_BSAC_SBR_DATA'B bsac_raw_
data_block (). YactoTa guckpetnsaumm gomxkHa 6bITb 06HOB/IEHA NMPU 0GHAPY)XEHUU pacLUNPeHus, a MHCTPY-
MeHT SBR f0/XeH ynpaBfaTbCA B peXxume ABOVHOW CKOPOCTY.
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Nekopep pacwupeHus BSAC nposBepsieT HanMune Tuna paclunpeHns Ans pacwmnpernnsa kaHana BSAC,
Hanpumep EXT_BSAC_CHANNEL'B bsac_raw_data_block (). B cnyyae mHOrokaHanbHOro tuna pacwupe-
Hua Homep kaHana n3 AudioSpecificConfig () 4ns o6bekTa Tna BSAC Ayavo o6HOBASAETCS B 3aBUCUMOCTHY OT
channel_configurationdndex' kaxgoro extended_bsac_base_element ().

Korga ncnonb3yeTca ABHaA cUrHanusauus, HesBHas CUrHanuMsaumsa He AO/KHa mMcnonb3osaTtbes. [o-
CTYMHbI ABa Pas3/IMyHbIX METOAA ABHOIN CUTHANM3aLNN:

1 MeTog siIBHOI curHanusauumn 1: nepapxuyeckas curHanusayns

Ecnu nepBbim curHanmsupyemoim audioObjectType (AOT) saBnsetca SBR AOT. curHanusmpyeTcs BTO-
poii TMN 3BYKOBOro 06bekTa, KoTopblii ykassiBaeT BSAC ER AOT. extonsionChannelConfiguration ykasbiBaeT
o6l ee KonnyecTBo KaHanoB B bsac_raw_data_bk>ck ().

2 MeTog ABHOI curHanusaumm 2: obpatHocoBMecTUMas curHannsaumns

extensionAudioObjectType curHanusnpyeTcs B KOHLe AudioSpecificConfig 0. Ecnn
extensionAudioObjectType - BSAC ER AOT, 1o extensionChannelConfiguraiion ykasbiBaeT obuee Konuye-
cTBO KaHasnoB B bsac_raw_data_block (). 9ToT mMeToh AO/MKEH MCNOMbL30BaTLCA TOSILKO B cUCTeMax, KOTo-
pble nepepatT anuHy AudioSpecificConfig {). CnegoBaTenbHO 3TO He AO/HKHO ucnonb3oBaTbes Ansg LATM ¢
oudioMuxVersion == 0.

Tabnuua 27 o6bACHSAET noBegeHne gekogepa ¢ SBR n curHanusauneii pacwmpeHua kaHana BSAC.

Tabnuya 27- CurHanmsauus SBR 1 paclumpenmns kaHana BSAC 1 cOOTBETCTBYHLLEE NOBeAeHWe Aekodepa

XapaKkTepucTuku notoka 6utoe MonepcHue gexkogepa
AudloObJectType sbrPresentFlag exlensionChanneX”onSguialion ravr_data_block ,El,eKo,qep [lekogep pacwupeHuit GS/iC
pacLLmpeHs BSAC
I=ER_BSAC -1 He goctynHo BSAC Pabota Pa6oTta BSAC
(HessHas cur-  (MpumevaHve BSAC
Ha/3aLus) D BSAC*SBR  PaGoTa Pa6oTa.

BSAC no kpaviHeli mepe. BSAC
[O/MKHO paboTaTtb
BSAC*SBR
BSAC+MC Pab6oTa Pa6oTa.
BSAC no kpaiiHeli mepe. BSAC
[O/MKHO paboTaTtb
BSAC+MC
BSAC*SBR*MC Pabota Pa6oTa.
BSAC no kpaiiHeit mepe. BSAC
[0XKHO paboTaTtb

BSAC+SBR *MC
== ER_BSAC 0 BSAC Pa6oTta Pabota BSAC
(HesiBHas (MpumeyvaHne channelConfiguration BSAC
cUrHasimsa- 2) (MpumevaHue 4)
umst ) I= BSAC+MC Play Play BSAC*MC
channelConfiguration BSAC
1 BSAC*SBR Play Play BSAC+SBR
(MpumeyvaHne channelConfiguration BSAC
3) (MpumevaHue 4)
BSAC*SBR* MC  Play Play BSAC*SBR*MC
channelConfiguration BSAC

MpumeyvaHne 1- HesBHaA curHanmMsauusa: NPOBEpPUTb MOME3HYH0 Harpy3ky, Y4Tobbl onpeaennTb BbIXOAHYHO
YyacToTy AMCKpeTM3aumMnm Wnn NPUHATbL NPUCYTCTBME AaHHbIX SBR B nonesHoii Harpyske, Bblibupasi BbIXOAHYK YacToTy
AnckpeTu3aummn B ABa pasa Bbllle yacToThl gnckpetnsaumum samplingFrequency B AudioSpecificConfig () (noka He mc-
nosib3yeTcss MHCTPYMeHT SBR c Aeummaumell nam ABOMHAA yactoTa Aguckpetusauum samplingFrequency He mpeBblwa-
eT MakCcUMasibHO J0NyCTMMOE 3HaueHue AN Tekylero ypoBHS, Ha KOTOPOM BbIXOAHAA 4acToTa AMCKpeTusauum pasHa
samplingFrequency).

MpumeyaHne 2- FABHO CUrHaNM3MpPyeTCA OTCYTCTBME AaHHbIX SBR. cnegosatenbHO, HET HEABHOWM CUrHanu-
3auun 1 BbIXoAHasa yacToTa Auckpetusauum pasHa samplingFrequency B AudioSpecificConfig ().

MpumeyvaHne 3 - BbixogHas uvacTtoTa pAuckpeTmsauum pasHa extensionSamplingFrequency B
AudioSpecificConfig ().

MpumeyvaHune 4- FBHO CUrHa/IM3NPYETCA OTCYTCTBME AaHHbIX paclumpeHuns kaHana BSAC 1 KonnyecTso Bbl-
XOHbIX KaHan0B 3agaHo channelConfiguration e AudioSpecificConfig ().
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3.6.9 WHdopmayua o 3sykoBoMm chaline gna dpopmata aiina ocHoBHas mMegna MexayHapoAHOW
opraHusauuy no ctaHgapTmsauum

3.6.9.1 BeegeHue

Bnok nHcopmauny o 3ByKoBOM (palifie No3BOMASET XpaHUTb BCNoMoraTefibHble (He3BYKOBblE) AaHHble
OpUrMHaNbLHOrO 3BYKOBOro chalina B paine cpopmarta ocHOBHas meana MexayHapogHOW opraHusauum no
cTaHgapTusaymm. 3ToT daiin Takke 06bIYHO COLEPXUT CKaTble aHHble 3Byka. DTOT 6,10k 0CO6EHHO nosie3eH
B KOMGMHaUMK ¢ KogupoBaHuem 3Byka 6e3 notepb (Hanpumep. MPEG-4 ALS. SLS). korga npeacraBnseTt UH-
Tepec BOCCTaHOB/IEHNE OPWUTMHANBHOIO BXOAHOIO 3BYKOBOro dhaiina.

3.6.9.2 OnpepeneHune

KoHTeliHep: meTabnok

06Aa3aTeNbHOCTL: HeT

KonunyectBo: Honb nnn ognH

Cofepxut nHcpopmaumnto 06 opurmHanbHOM 3BYKOBOM (paiine, Bkatouas Tun gaina, n npegocrasnser
6nokn OriginalHeaderQ, OhginalTrailer () n AuxData () Yepe3 3/1eMEHTHbIN 6/10K.

Bnok OriginalHeader () cogepxunT YacTb 3arofioBka OpUrMHaNbLHOro 3BYKOBOro dhaiina; Ha Hero gena-
eTCsl CCbl/IKa M3 3/IeMEHTHOro 6710ka. YacTb 3arosioBka Bk/1ovaeT BCe 6aiTbl 0 NepBOro 3ByKOBOro oTcyeTa
[aHHbIX B OpUTMHaNbHOM haline.

Bnok OhginalTrailer () cogepXuT TpeinnoByto YacTb OPUTMHANBLHOrO 3BYKOBOrO haiina; Ha Hero genaeTcsa
CCblNiKa U3 afeMeHTHoro 610ka. YacTb Tpeiina BkAoYaeT Bce 6aiiTbl Moc/e nocnefHero 3ByKOBOro otcyeTa B
opuruHanbHom cpaiine.

Bnok AuxData () cofepxuT 4ONOMHUTENbHYI0 UHOpMaL Mo, 406aBNEeHHYI0 KOLEPOM, OTHOCALLYIOCSA K
OopuUrMHanbHOMY 3BYKOBOMY chaiifly; Ha Hero genaeTcsl ccblfika 3nemeHTHoro 6noka. Cogepxanvne AuxData ()
He ucnosb3yeTcs NPy BOCCTAHOB/IEHUWN OpPUTUHANBLHOTO dhaiina.

MHdopmaumnsa o6 opurnHanbHOM 3ByKOBOM halifie xpaHUTcsA kKak MeTagaHHble B LUTaBox. Tun o6paboTum-
ka ans atoro MetaBox- ‘oa/l’, Takoli MetaBox gomkeH numetb DataBox, cogepxauwmniit OhgAudioFilelnfoRecord.
nnn naeHTUULMpoBaTh NEPBUYHBIA 3/1eMeHT, AaHHble KoToporo - OhgAudioFileinfoRecord.

3.6.9.3 CuHTakcuc

CuHTakcuc 6n10ka MHpopmanmm 06 opurnHanbHOM 3BYKOBOM haiine cnepytownii:
aligned(8) class DataBox extends FullBox(‘'data'. version=Q,0) {

}aligned(8) class OhgAudioFileInfoRecord {

unsigned int(A) file_type:

unsigned int(4) reserved:

unsigned /nf(16J headerJtemJD;

unsigned int(16,) trailerJtem jD :

unsigned intC\6) auxJtem JD:

if (file_type == 1111") string original_MIME _type:
) CunTakcucol OriginalHeader (), OhginalTrailer{) n AuxData () gaHbl B Tabnuue 28. Tabnuue 29 n tabnum-
ue 30. ohginal_MIME_type - cTpoka c HyNeBbIM CUMBOJIOM B KOHLe B cumBonax UTF-8, naeHTUdnLmpyoLwmnx
opuUrMHanbHbIA TUN dakina.

Tab6nwuya 28- Cuntakcuc OriginalHeader ()

CuHTaKeue Konuuectso 61ToB MHemoHMKa
OriginalHeaderQ
header length 64 bslbf
orig headerfl: lwader_length *8 bslbf
}
Ta6nunuya 29- CuHtakcuc OhginalTrailer ()
CuHTaKcuc KonvuecTso 6utos MHemOoH1Ka
OhginalTrailerQ
trailerlength: 64 bslbf
origJraHerf]: trailer_length ’ 8 bslbf
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Tab6nuya 30- CuHtakcuc AuxData ()

CuHTaKcuc Konunuectso 61ToB MHemoHVKa
AuxDataQ
aux length: 64 bsIbf
aux dataQ: auxjength ' 8 bslbf
}

3.6.9.4 CemaHTuka
filejype onucebiBaeT Tvn opurnHanbHOro BxogHoro daina (cm. Tabavyy 31 4aA onucaHns BO3MOXHbIX

3HaYeHW).

Tabnunuya 31- 3HauveHus filejype

Mona Konnuectso 6utoe OnvcaHvie ! 3HaueHve
Stejype 4 0000 =unknown/ raw file
0001 = wave file
0010 =aiffffile
0011 = bvrffile

0100 = Sony WaveEA He (w&4)
0101 =bvrfwith RRA

1111= 'escape’ for MIME type
(other values are reserved)

headerJtomJD - ungeHTudmkaTop, KOTOpbIi ccbinaetca Ha OriginalHeader () B anemeHTHOM 6no0kKe.
Ecnu ato 3HauyeHne pasHo 0, OriginalHeader () otcytctByeT. Ecnu OriginalHeader () nycT (HyneBoli ANuUHbI),
To nycToii OriginalHeader () 4onxeH NnocTaBNATLCS.

trailoritem JD - ngeHTudukaTop, KOTopklil ccbinaetcsa Ha OriginalTrailer () B anemeHTHOM 6/10ke. Ecnn
3T0 3HayeHue pasBHo 0. OriginalTrailer () otcyTcTByeT. Ecnu OriginalTrailer () nyct (HyneBoi 4NWHbI), TO NyCTOW
OriginalTrailer () gokeH NnocTaBAATbLCA.

auxJtemJD - mpgeHTudukatop, KOTOpbI ccbinaetcs Ha AuxData () B anemeHTHOM 610ke. Ecnm ato

3HayeHne paBHo 0. AuxData () otcytcTByeT. Ecnun AuxData () nycT (Hynesoi gnuHbl), To nyctoii AuxData ()

[lO/XKeH NocTaBNATLCA.
3nemeHTbl OriginalHeader, OriginalTrailern AuxData gaHbl B Ta6nuue 32. Tabnuue 33 n Tabnuue 34.

Tabnuya 32- OnemeHTsl OriginalHeader ()

More Konnuectso 61toB OnmcaHvie ! 3HaveHVst
headerjength 64 Pa3wvep nons opurmHasibHOro 3arofioBka B 6aintax
orig™headetQ headerjength "8 3aronoBOK OPUrMHa/ILHOTO haiina ayamo

Tabnwunua 33- dnemeHTbl OriginalTrailer ()

lMorne Konuuectso 6utos OnvcaHve / SHaueHve
trailerjength 64 Pasmep nons BcnomoraTesnibHbIX AaHHbIX B 6aiiTax
origJrailer{] trailerjength'8 KoHLeBast 4acTb OpuriHasibHOro ayauodainna

Ta6nuua 34- 3nemeHTbl AuxData ()

More Konuuectse 6vToB Onvcanve 13HaqeHvie
auxjength 64 Pa3mep nonst BcnomoraTenbHbIX AaHHbIX B 6ainTax
aux_data auxjength'8 BcrnomoraTesnibHble AaHHble (4718 4EKOAMPOBaHNA He TpebyeTcs)

3.7 TpaHCNOPTHbLIN noTok MPEG-A Ayano

3.7.1 KpaTtkuit 0630p

TpaHCNopTHbI MexXxaHU3M UCNonb3yeT ABYXYPOBHEBbLIN NOAXOA, & UMEHHO: MY/bTUNNEKCHbI/ YPOBEHb
1N YPOBEHb CUHXPOHM3ALUN. MyNbTUNNEKCHbI YPOBEHb (MY/IbTUNAEKCHbI TPAHCNOPTHbLI ypoBeHb MPEG-4
Ayamno c HW3KOW 3apepxkoii: LATM) ynpaBasieT My/nbTUNAEKCUPOBAHNEM HECKONbKWX MOME3HbIX Harpysok
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MPEG-N1 Ayauno n nx anementos AudioSpocificConfig (). YpoBeHb CUHXpPOHU3aLMK onpeaenset CaMOCUHXPO-
HU3NPYOLWNIACA CUHTaAKCMC TPAHCNOPTHOro notoka MPEG-4 Ayauno, KOTOpbI Ha3blBalT 3BYKOBbIM MOTOKOM C
HU3KOW 3adepxkoii (LOAS). dopmaT nHTepdelica ypoBHA Nepefayn 3aBUCUT OT OCHOBHOTO YPOBHS nepejayu
cnepywwmum obpasom:

- LOAS pomxeH ncnonb3osaTbesa 415 Nnepefayn no kaHanam, rae He AOCTYNHA CUHXPOHM3auus hpeimos.

- LOAS moxeT ncnonb3oBaTtbca A5 nepejayn no kaHanam ¢ (OUKCUPOBaHHON CUHXPOHM3aumeit dpeima:

- MyNbTUNNEKCHbIN anemeHT (AudioMuxElement () / EPMuxElement ()) 6e3 cMHxpoHusauum 6yget uc-
nonb30BaThbCA TOMbKO ANA KaHanoB nepefjayun, rae OCHOBHOW TPaHCMOPTHbIA ypOBEHb yxe obecneuyvBaeT
CUHXpOHM3aLuio hpeiima, koTopas MoXeT NoAAepPXUBaTb NPOM3BO/bHLIM pasmep dpeiima.

Moapo6Ho o popmaTtax LOAS n LATM onucaHo B 1.7.2 n 1.7.3.

MexaHun3M, onpefenieHHblli B 3TOM naparpade, He A0/HDKeH UCnonb3oBaTbca Ana nepejayv o6bekToB TTSI,
o06bekToB Main Synthetic, 06bekToB Wavetable Synthesis, 06bekToB General MIDIn 06beKTOB anroputMmumye-
CKOro cuHTe3a n FX. 3To He A0/KHO MCNONb30BaTLCA A1 Nepefayn kakoro-nnb6o obsvekta c (epConfig == 1).
[Ona Taknx 06BbEKTOB AO/MKHBI NPUMEHATLCA ApYyrue MynbTUNNEKCHbIe U TPAHCMOPTHbIE MeXaHW3Mbl, Hanpu-
Mep onpegeneHHole B MPEG-A Cucrtemsl.

3.7.2 YpoBeHb CUHXpOHU3aALUN

YpoBeHb CUHXpPOHU3AUUKU NpefocTaBnseT MyAbTUMIEKCHOMY 3/1EMEHTY MexXaHU3M CaMOCUHXPOHU3a-
unun ansa reHepauun LOAS. Y LOAS ecTb Tpu pasnuuHbix Tuna cdopmara, a umeHHo: AudioSyncStream (),
EPAudioSyncStream () n AudioPointerStream (). Bbi6bop ogHOro n3 Tpex popmaTtoB 3aBUCUT OT OCHOBHOIO
YPOBHS nepegaumn.

AudioSyncStream ()

AudioSyncStream () COCTOUT U3 CMHXPOCOBA, MY/bTUMNNEKCHOTO 3/1IeMeHTa ¢ NobGaTHbIM BbipaBHUBA-
HUEM U ero nHopmaLmm o AnnHe. MakcumanbHOe paccTosiHMe Mexfay ABYMS CUHXPOC/AoBaMu cocTaBnser
8192 6aiiT. TOT CaAaMOCMHXPOHM3NPYIOLUIACA NOTOK AO/KEH MCMONb30BaTbCA A1 CAyyasi, Korja OCHOBHON
ypOBeHb Nepepaun cnegyet 6€3 Kakoli-nnbo CMHXpoHu3auum penmos.

EPAudioSyncStream ()

[na kaHanoB c owunbkamy nNpegocTaBneHa anbTepHatusHas Bepcus AudtoSyncStream (). 3ToT hopmart 06-
najaeT TEMMW Xe OCHOBHbIMU (PYHKLMOHANbHLIMW BO3MOXHOCTAMU, Kak paHee onucaHHblii AudioSyncStream ().
OpfHako 37O J0ONOMHUTENbHO obecneynBaeT 60nee A/IMHHYI0 CMHXPONOC/Ae0BaTeNlbHOCTb M CYETYMK noTe-
pPSAHHBIX hpeiimoB. NHopmauns o AINHE U cHeTUNK PpeiimoB f0NONHUTENbHO 3awuweHsl FEC kogom.

AudioPointerStream ()

AudioPointerStream () f0/HKeH UCNOb30BaTLCA ANA NPUNOXEHWU, NCNONb3YHOLWKNX OCHOBHON YPOBEHb
nepegayun ¢ QUKCUPOBAHHONM CUHXPOHM3aL el hpelimoB, rae nepegada KagpoB He MOXET BblTb CUHXPOHU3U-
poBaHa c nepemMeHHOol AANHOW MyNbTUNNEKCHbIX 3N1EMEHTOB. DTOT (hopMaT UCMOb3YyeT yKkasaTe b Ha Havano
crnefylowWwero MynbTUNAEKCHOrO 3/1eMeHTa A1 CUHXPOHMU3auuW MOMe3HOl Harpysku nepeMeHHON ANHbI C
NOCTOSIHHbIM (hpeiimom nepegayu.

3.7.2.1 CwuHTakcuc (tabnuubl 35, 36. 37. 38)

Tab6nunua 35- CuHtakcuc AudioSyncStream ()

CuHTakeuc KonnuecTtso 6utoB MHemoHMKa
AudioSyncStreamQ
while (nextbstsQ = 0x2B7) { /* syncword V 1 bslbf
audioMuxLengthBytes; 13 uimsbf

Ta6nunua 36- CuHTakcuc EPAudioSyncStream ()

CUHTaKcHe KonuuecTso 61TOB MHeMOoHMKa
EPAudioSyncStream()
while (nextbitsQ == Ox4ctelj{ /* syncword 7 16 bslbf
futureUse: 4 uimsbf
audioMuxLengthBytes: 13 uimsbf
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OkoHuYaHve Tabnuuybl 36

CuHTakcuc Konnyectso 6uTOoB MHeMoHunKa
frameCounter. 5 uimsbf
headerParity; 18 bslbf

EPMuxElement?. Y);

}

Ta6nuuya 37 CuHtakcuc AudioPointerStream ()

CUHTaKeue KonuuecTso 6uToB MHeMOoHVKa
AudioPointerStream (syncFrameLenglh)

ivhile (! EndOfStream) {
AudioPointerStreamFrame ( syncFrameLength );
}
}

Tab6nuya 38- CuHTakcuc Audk>PointerStreamFrame ()

CvHTaKeme KonuyectBo 61TOB MHemoHuKa

AudioPointerStreamFrameflength)

audioMuxElementStartPointer. ceit(k>g2(length)) uimsbf
audioMuxElementChunk: length-ceil(log2(length)) bslbf

3.7.2.2 CemaHTuKa

3.7.2.2.1 AudioSyncStream ()

audioMuxLengthBytes - 13-6MTHbIi 31€eMEHT AaHHbIX, yKasblBalWmnii AnnHy 6aiTa nocnegywowero
AudioMuxElement () ¢ no6aliTHbiM BbipaBHMBaHUeM (AudioSyncStream) nnu nocnegywuwero EPMuxElement ()
(EPAudioSyncStream).

AudioMuxElement () - MynbTUNNEKCHbIN 31eMEHT, Kak onpeaeneHo B 3.7.3.2.2.

3.7.2.2.2 EPAudioSyncStream ()

futurellse - 4-6UTHbIN 3NEeMEHT AaHHbIX ANA GyAyLEero MCNoNb30BaHNS, AOMXHO 6biTb YCTAHOBNEHO B
'0000'".

audioMuxLengthBytes (cm. 3.7.2.2.1).

frameCounter - 5-6UTHbIN 3N1€MEHT faHHbIX, KOTOPbI UCNoNb3yeTca A1 06HapyXeHUs NOTepsHHbIX
thpelimoB. Yncno HenpepbIBHO yBENMUNBAETCA A9 KaXAOro MyNbTUNAEKCHOTO 3N1eMeHTa.

headerParity - 18-6UTHbI 3N1E€MEHT [AaHHbIX, KOTOpbli cogepxut BCH(36.18) koa. cokpaleHHbli
oT BCH(63.45) pnsa anemeHToB audioMuxLengthBytes u frameCounter. NonMHoMuanbHblli reHepatop
X 18+ X 17+ X 16+ X 15+X9+X 7+X6+X3+x2+x+1. 3HaUYeHUe BbluMCAAETCA NpU NOMOLLLM 3TOro reHepatopa, kak onucaHo
B 3.8.4.3.

EPMuxElement () - anacTu4Hblii MynbTUNEKCHBIR 31EMEHT, Kak onpegeneHo B 3.7.3.2.1.

3.7.2.2.3 AudioPointerStream ()

AudioPointerStreamFrame () - CUMHXPOHU3UPYKOLWNIA hpeiim UKCUPOBAHHOW ANWHbI, NpefocTaBse-
Mblli OCHOBHbIM YPOBHEM Nepejayu.

audioMuxElementStartPointer - 371eMeHT faHHbIX, YKa3blBalwLWWiA HavyanbHYl0 TOYKY MepBOro
AudioMuxElement() B npegenax Tekywero AudioPointerStreamFrame (). Yncno 6uTtoB, TpebyeMbiX 4N 3TOTO
afleMeHTa faHHbIX, Bbluncnsetcs kak ceillog2(syncFramelLength)). innHa dpelima nepegaun AoKHA ObiThb
nonyvyeHa M3 OCHOBHOrO YPOBHA nepegayn. MakcumanbHO BO3MOXHOE 3HaYeHWe 3TOro afieMeHTa AaHHbIX
3ape3epBMpoOBaHO A1 CUTHaNM3auum otcyTcTema Hadana AudioMuxElement () B 3TOM CUHXPOHU3UPYIOLLEM
hpelime.

audioMuxElementChunk - yacTb KoHkaTeHauun nocneaytowmx AudioMuxElement ().
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3.7.3 MynbTUNMEKCHbI/i YyPOBEHb

YpoBeHb LATM MynbTUN/IEKCUPYeT HECKO/IbKO Mosie3Hbix Harpy3ok MPEG-A Ayano n AudioSpecificConfig ()
3/1EMEHTOB CMHTaKcUca B O4WH MY/bTUM/IEKCHbIW 3neMeHT. MynbTUMN/IEKCMPOBaHHbI hopMaT asileMeHTa Bbl-
6upaetcs mexay AudioMuxElement () » EPMuxElement () B 3aBucumocTun ot TOro, Tpebyercsi im cnocob-
HOCTb MCNpaBNeHNs OWNB0K B MyNbTUNIEKCHOM 3aneMeHTe nnu HeT. EPMuxElement () sBnaeTca anacTu4How
Bepcueit AudioMuxElement () 1 MOXeT MCNONb30BATLCS ANA KAHANOB C OLINGKAMU.

MynbTUNNEKCMPOBaHHbIE 3/1€MEHTbl MOTYT 6biTb HENOCPEACTBEHHO NepefaHbl Ha YPOBHAX nepegauyu
C CUHXpOHM3auuen perima. B aTom cnyyae nepsblil 6UT MyNbTUNNEKCHOTO 3N1IEMEHTA A0/KEH COOTBETCTBO-
BaTb MepBOMY OGMTY MOSE3HOW Harpysku OCHOBHOTFO ypOBHSA nepegauun. Ecnun nonesHas Harpyska nepegauu
TpebyeT N06aNTHOro BbipaBHUBAHWNSA, BUTLI N3AAUHIA AO/KHbLI CNefoBaTb 3a My/NbTUNEKCUPYEMbIM 3/1€MEH-
TOM. Konnyectso 6MTOB N3fAUHIA [O/KHO 6bITb MeHble 8. 3TN 6UTbl A40/KHbI BbITh YAaneHbl Npu AeMyb-
TUrwekcauun asniemeHTa B nonesHole Harpyskm MPEG-4 Ayauo. 3atem nonesHble Harpyskm MPEG-A Aypauo
nepepgalnTCcs COOTBETCTBYOLWEMY NUHCTPYMEHTY Aekodepa MPEG-4 Ayavo.

Mcnonb3oBaHne LATM B cnyydyae maclwtabupyembix KoHurypaunin ¢ agpom CELP n ypoBHem (ypoBHS-
Mu) pacwmpenus AAC:

- ak3emnnsapsl knacca AudioMuxElement () nepegaloTcs paBHOOTCTOSALW MM CNOCO6GOM;

- npepcTaBneHHbIn nepuog ogHoro AudioMuxElement () nogo6eH cynepdpelimy;

- OTHOWeHMe Yncna 6MToB onpeaesieHHOro ypoBHs B npegenax nwboro AudioMuxElement{) k obwemy
KonnuectBy 6MTOB B npegenax atoro AudioMuxElement () paBHO OTHOLIEHWNIO CKOPOCTM Nepejayn TOro ypos-
HA K CKOPOCTU nepefayn Bcex CNoes.

B cnyuae, korga coreFramoOffset = 0 u latmBufferFullnoss = 0. Bce oCHOBHble hpeiiMbl Kogepa 1 Bce
thpelimbl AAC onpepeneHHoro cynepgpeiiMma coxpaHaTca B npejenax TOro xe camoro aksemnnaspa knacca
AudioMuxElement ().

B cnyuyae coreFrameOffset> O HeCckonbkO UM BCe OCHOBHble dipeiiMbl KOAepa COXpaHAlTCcA B npege-
nax npeablayumx aksemnnapos knacca ofAudioMuxElement ().

Jo6as nHopmaumns o KOHUrypaumm oCHOBHOT0O YpOBHSA OTHOCUTCA KOCHOBHbLIM dopeliMam, nepefaHHbiM
B Npejenax Tekyuwero akdemnnapa knacca AudioMuxElement (), HezaBucumo ot 3HayeHus coreFrameOffset:

- ykasaHHbIii latm BufferFullness cBasaH ¢ nepebim dopeilimom AAC nepsoro cynepdpeiima, coxpaHeHHo-
ro B npegenax Tekywero AudioMuxElement ();

- 3HaveHune latmBufferFullness moxeT Ucnosib30BaTbCA, YTOOLI ONpefenInTb MecTonosIoXeHne Nepsoro
6uta nepsoro ppeirima AAC Tekyllero ypoBHA nepBoro cynepdpeiima. coxpaHeHHOro B npegenax Tekywero
AudioMuxElement () nocpeactsom backpointer.

backPointer= - meanFrameLength + latmBufferFullness + currentFrameLength.

3HaueHne backpointer onpepenseT nos3uuuo, Kak oTpuuLaTenbHoe CMelieHue OT Tekyliero
AudioMuxElement (), To ecTb yka3biBaeT Ha Hauyano gpeiima AAC. pacnosioXXeHHOe B MOIYYEHHbIX AaHHbIX.
Niobble faHHble, He NpUHaANexalye NoaesHoi Harpyske Tekylero ypoHs AAC. He MPUHUMAalOTCS BO BHUMA-
Hue. Ecnu (latmBufferFullness == 0'), To cppeiim AAC HauuHaeTca nocne Tekywero AudioMuxElement ().

Bo3moxHble KoHurypaumm LATM orpaHuyeHbl n3-3a curHanmsauum onpefeneHHblX 3/1eMEHTOB AaH-
HbIX cnegywym obpasom;

- uncno yposHeit; 8 {numLayer umeet 3 6uTa);

- 4yncno notokos; 16 (streamIindx nmeet 4 6uTa);

- 4yucno yyactkoB namatu: 16 (numChunk umeet 4 6uta).

37.3.1 CwuHTakcuc (cMm. Tabnuubl 39. 40. 41,42, 43. 44).

Ta6nunuya 39- CuHtakcuc EPMuxElement()

CuHTaKcuc Konunuectso 61toB MHeMOoHVKa
EPMuxElement(epDataPresent. muxConfigPresent)

if (epDataPresenl) {

epUsePrevtousMuxConftg: 1 bslbf
epUsePreviousMuxConftgParity: 2 bslbf
if (lepUsePreviousMuxConfig) {
epSpecificConUgLength: 10 bslbf
epSpecirtcConfigLengthParity: n bslbf

ErmrProtectionSpeciricConrigO:
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CuHTaKcuc
ErrorProtecttonSpecificConfigParilyO;

}
ByteAhgnQ:
EPAudx>frttIxE!lemeni(muxConfigPresent}:

else {
AudioMuxElemenl(muxConfigPresent):
}
}

Tab6nunya 40- CuHTakeuc AudtoMuxElement ()

CuHTakecuc
AudioMuxElement(muxConr>gPresent)

if (muxConfigPresent) {
useSameStreamMux:
if (useSameStreamMux)
StreamMuxConfigQ;

}
if (audioMuxVersionA == 0) {
for (i=0:/ <= numSubFrames: i++) {
Payk>adLenglhinfo():
PayloadMuxQ:

}If (otherDataPresent) {

for(i=0; / < otherDataLenBits; I++) {

otherDataBit:
}
}
)else {
I thd V

}ByteAIign():
}

Tab6nunya 41- CuHTakeuc StreamMuxConfig ()

CuHTakcuc
StreamMuxConfigQ

audioMuxVersion;
if (audioMuxVersion == 1) {
audioMuxVersionA:
eise {
audioMuxVersionA = 0.
if (audioMuxVersionA == 0) {
if (audioMuxVersion == 1) {

taraBufferFullness = LatmGetValue():

}streaant =0
allStreamsSameTimeFraming:
numSubFrames:
numProgram:

for (prog = 0. prog <= numProgram: prog*-*) {

numLayer:

for (lay = 0; lay <= numLayer: lay**) {
progSindx[slreamCnt] = prog: laySIndx(streamCnl] = lay:
slreamID [ prog][lay) = streamCnt+*:
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Konnuectso 6vToB

Konnuectso 6utoe

Konuuectso 6uToB

MHeMoHuKa

MHeMOHWKa

bslbf

bsibf

MHeMoHuka

bslbf

bslbf

wmsbf
uimsbf
uimsbf

uimsbf
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OkoHYaHue Tabn

nubl 41

CuHTaKeuc
WN(prog == 0 <&Blay ==0; {
useSameConfig = 0;
} else {
useSameConfig;

}lt (! useSameConfig)
if (audioMuxVersion ==0) {
AudioSpeaficConfigQ:

}

else {
ascLen = LatmGetValuef):
ascLen -=AudioSpeaficConfigQ:
fillBits:

}

}tram eLength Type[streamID[prog)llay)]:
if (frameLenglhType[slreamID[prog]pay) == 0) {
>almBuflerFuilness[sireamID[prog)[ lay]]:
iff! allSIreamsSameTimeFraming) {
if ((AuckoObijecITypeflay] == 6 ||
AudioObjecl Type[lay] == 201 &&
(AudioObjecfTypeflay-fl ==8 ||
AudioObiject Type[lay-1) == 24)) {
coreFrameOffset:

}

} els}e if (frameLengthType[streamID{p.'og]l layLl— 1) {

frameLength[sfreamID[prog]llay]]:

}elseif ( frameLenglhType[streamIDIpfog][lay]] ==4 1
frameLengthType[streamID[prog][lay]]==5 ||
frameLengthType[streamID[prog][lay)] == 3 ){

CELPframeLenglhTablelindex[slreamID[prog]lay]):

} elseif ( trameLengthType]streamID[prog][lay]] ==6 1

frameLengthType[streamIDIprog}(lay]] == 7 ){
HVXCframeLength Tabletndex[streamID[prog)[ lay]]:

}

otherDataPresenl:
if (otherDataPresenl) {

if (a

udioMuxVersion == 1) {
otherDatalLenBits = LatmGetValuef):

else{

OtherDataLenBits = 0: T helper variable 32brf V
do{
OtherDatalLenBits *= 2/B;
otherDataLenEsc:
otherDataLenTmp:
otherDatalLenBits += otherDataLenTmp:
} while (otherDatalLenEsc):

}
}crcCheckPresent:
if (crcCheckPresent) crcCheckSum:
else {
I tbd V
}

KonunuecTtso 6utos

ascLen

MpumeuvaHne 1- AudioSpedficConfig () Bo3BpawaeT KOIMYECTBO CYUTAHHBIX GUTOB.

42

MHemoHVKa

uimsbf

Mpumeuaxune 1
bslbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf
uimsbf



Tabnuya 42- Cuntakcuc LatmGetVvalue ()

CuHTakeme
LatmGetValue()

bytesForValue:
value =0:/" helper variable 32bit V
for (i =0;/ <=bytesForValue: r**){
value *=2/8:
value Tmp:
value *= valueTmp:

return value:

}
Tab6nuua 43- CuHtakcuc PayioadLengthinfo ()

CuHTakemc
PayloadLengthinfoQ
if (allStreamsSame TimeFraming) {
for (prog = 0; prog <= numProgram; prog**) {
for (lay = 0; lay <= numLayer; lay**) {
if (framaLength Type[sireamID[prog][ lay]) == 0) {
MuxSlotLengthBytes[streamID[prog]] lay]] = O:
do {I' always one complete access unit V
tmp:
MuxSlotLengthByles[streamID[prog][lay]] *= tmp:
} wiiileftmp == 255):
} else (
if (frameLengthType[streamID[prog]]lay]] ==5 1
frameLengthType[sireamID[prog]flay]] == 7 ||
frameLengthType[streamIDIprog}jlay]) = 3){
MuxSlotLengthCoded]streamID]prog][ lay]]:

} elsé {
numChunk:
for (chunkCnl = 0; chunkCnt <= numChunk: chunkCnt**) {
streamIndx:
prog = progClndx]chunkCnt] = progSindx]streamIndx]:
lay =layCIndx[chunkCnt] =laySindx [streamIndx]:
if (frameLengthType[streamID{prog)Pay]] == 0) {
MuxSlotLengthBytes[streamID[prog]llay]] = O;
do {P notnecessarily a complete access unit V
imp:
MuxSSotLengihBylesfstreamIDIprogJpay]] *= tmp:
} while (tmp == 255J;
AuEndFlag[streamID[prog)[lay]]:
} else {
if (frameLengthType[streamID[prog)llayl]= 5 ||
frameLengthType[streamID[prog]lay)] == 7 ||
frameLengthType[streamID[prog](lay]] == 3" {
MuxSlotLengthCoded[streamID]prog)[lay]]:
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Konvuectso 6utos

Konnuectso 6utoe

MHeMoHVKa

uimsbf

uimsbf

MHemoHVKa

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

bslbf

uimsbf
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Tab6nuuya 44 - CuHtakcuc PayloadMux ()

CyHTaKevc Konnuectso 6utos MHeMoHVKa
PaytoadMuxf)
if (allStreamsSame TimeFraming) {
for (prog = 0; prog <= numProgram: prog++) {
for (lay = 0. lay <= numLayer. lay++) {
payload [streamID[prog)[lay]]:

} elsé {
for (cbunkCnt = 0. chunkCnl <= numChunk: chunkCnl+*) {
prog = progClindxfchunkCnt]:
lay =layCIndx {chunkCnt}:
payload [slreamID[prog][ lay]]:

3.7.3.2 CemaHTuKa

3.7.3.2.1 EPMuxElement ()

Ansa o6HapyxeHna EPMuxElement () conar epDataPresent 4o/mkeH 6biTb AONONHUTEIbHO YCTAHOBJ/IEH B
OCHOBHOM ypoBHe. Ecnu epDataPresentyctaHoBneH B 1. 3T0 yka3sbiBaeT, Uto y EPMuxElement() ecTb 3awura
OoT oWwKnbok. B npotuBHom cnyvae dpopmat EPMuxElement () ngentnuen AudioMuxElement (). 3HaueHne no
ymMonyaHuto ans oboux cgpnaros 1.

epDataPresent OnvicaHvie
0 EPMuxElementQ ngeHtnyHo AudioMuxElementQ
1 EPMuxElement!) nmeert 3awuty ot owm60k

epUsePreviousMuxConfig dnar, ykasbiBalwlWWii NpUMEHeHa W KOHUTypauuss WHCTPyMeHTa
EP MPEG-4 Ayavo gns npeasigyuiero ppeiima B Tekylwem cpelime.

epUsePreviousMuxConfig Description OnucaHve
0 KoHdpurypaumsa ana nHctpymeHta EP MPEG-4 Ayauno npucyTtcTByet
1 KoHdpurypaums gna nHctpymenta EP MPEG-4 Ayano otcyTcTByeT. [lo/mkHa 6biTb

npUMeHeHa NpeaplayLLas KoHgurypaums

opUsePreviousMuxConfigParity -  2-6WTHbIli  371€eMeHT, KOTOpPbI coAepXWT naputet Ans
epUsePreviousMuxConfig.

Kaxabli 6uT - noBTopeHne epUsePreviousMuxConfig. PelueHne npuHuMaeTca no MakCuMymy.

BpSpecificConfigLength - 10-6UTHbIN 31eMeHT  faHHbIX, onpenensownii pasmep
ErrorProtectionSpecificConfig {).

epSpecificConfigLengthParity - 11-6UTHbII 3neMeHT AaHHbIX ans epHeaderLength.

MpumMmeyaHune - IOTO 03HAYaAET, YTO UCMOSb3YETCS YKOPOUEHHbIN kog Gotey(23,12).

ErrorProtectionSpecificConfig {) - dyHkuua, cogepxalwias gaHHble KOHUrypauum ANA MHCTPyMeHTa
EP. kK koTopomy oTHOocATcs AudioMuxElement ().

ErrorProtectionSpocificConfigParity () - dyHkuna, copepxawas 6uTbl  4YeTHOCTW ANA
ErrorProtectionSpecificConfig ().
EPAudioMuxElement () - dyHKUMA, coaepxawas 31aCTUYHbIA MYNbTUNNEKCHbI 3N1EMEHT,

reHepupyemsblii € wucnosb3oBaHWeM uUHCTpymeHTa EP k AudioMuxElement (), kak onpegeneHo
ErrorProtectionSpecificConfig (). MoaTomy anemeHTbl gaHHbiXx B AudioMuxElement () nogpasgenswTcsa
Ha pas/iMyHble KaTeropum B 3aBUCUMOCTU OT UX HYBCTBUTE/ILHOCTMN K OWIMGKaAM 1 cOBUPalOTCA B 3K3EM-
nasipax knacca aTux KaTeropuii.

Onpepenexbl cnepyoline KaTteropun YyBCTBUTEIbHOCTU:
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neMeHTbI Kareropusi UyBCTBUATENBHOCTY K OLLMGKAM
useSameStreamMux + StreamMuxConfig () 1
PayloadLengthinfo () 2
PayloadMux () 3
otherDataBUs 4

MpumeuvaHune 1- MoxeT 6bITb 60MbLLE YEM OAWH IK3EMNNAP KNacca KaTeropuii YyBCTBMTENBLHOCTY K OLUIMBKaM
11 2 B 3aBMCMMOCTY OT 3HAYEHNS nNepemMeHHoi numSubFrames. onpeaenenHbix B StreamMuxConfig (). PyucyHok 2 no-
KasblBaeT NpuMep nopsiaka ak3emnasapos knacca npy numSubFrames = 1

MpumeyvaHune 2 - EPAudioMuxElement () po/mkeH O6biTb MNOGANTHO BbIPOBHEHHLIM, MO3TOMY
bitjstufting inEnorProtecbonSpecificConFtg () 4O/MKHO BbITb BCErAa BKIYEHO.

PucyHok 2 - Mopagok cnefoBaHus ak3eMnaspoB knacca B EPAudioMuxElement ()

3.7.3.2.2 AudioMuxElement ()

Ons o6HapyxeHus AudioMuxElement() bnar muxConfigPresentgonkeH 6biTb yCTaHOB/IEH B OCHOBHOM
ypoBHe. Ecnn muxConfigPresent yctaHoBneH B 1, 3TO curHanu3npyeT, 4TO KOHUrypauma mMynbTUNIEKCUPO-
BaHusa (StreamMuxConfig ()) aBnaetcs mynbTunnekcmpyemoit 8 AudioMuxElement (). To ecTb nmeeT mecTo
nepegava B nosoce. B npotueBHom cnyvae. StreamMuxConfig () 4o/mkeH 6bITb NepefaH BHe MOA0ChI C UCMOJIb-
30BaHMeM NpPOTOKON0B 06bABNEHMA/oNMCaHUA/yNpaBaeHNs ceaHCoM.

muxCanSgPiesent Onvcanve
0 Mepepaya BHe nonockl StreamMuxConfig ()
1 Mepepaya B nonoce StreamMuxConfig ()

useSameStreamMux - aar npUMeHeHUs KoHUrypauum MyabTUNAEKCUpoBaHUa npeabiayLero dpei-
Ma B Tekywem dpelime.

useSameStreamMux OnvicaHvie
0 KoHdourypaumsa MynbTUNaIeKCMpoBaHns NpucyTcTByeT
1 KoHdburypauua MynbTunaekcuposaHus oTcyTcTeyeT. MpegpblayLias kKoHdurypaums

[0/DKHA BbITb NPUMEHeHa

otherDataBit- 1-6MTOBbI 3N1E€MEHT AaHHbIX, YKa3blBalOLWNN Hannune gpyrux AaHHbIX.

3.7.3.2.3 StreamMuxConfig ()

AudioSpecificConfig () onpegeneH B 3.6.2.1. B Takom cny4yae 370 ABAAETCA aBTOHOMHbIM 3/1EMEHTOM.

audioMuxVersion - 3n1eMeHT faHHbIX ANS CUTHANM3auum 06 MCNONb3yeMOM MYNbTUNNEKCHOM CUH-
Takcuce.

MpumeyaHune - BpgononHeHve K (audioMuxVersion == 0). (audioMuxVersion == 1) nogaepxvBaeT nepegavy
taraBufferfullness n nepegayy anvn otgenbHbix AudioSpecificConfig (>hyHKLUM faHHbIX.

audioMuxVersionA - afeMeHT AaHHbIX 4158 CUTHaNn3auumM NCnosib3yemMmoil Bepcumn cuHTakcuca. Bosmox-
Hble 3HauyeHus: 0 (3HavyeHue No ymonyaHuio). 1 (3apesepBnpoBaHO 4151 BYAYLLMX PaACLUMPEHWA).

taraBufferFullness - BcnomoraTenbHas nepemMeHHas, ykasblBawl,as COCTOsAHME pes3epByapa
6uTOoB B XOfe KoaumpoBaHua uHpopmauunm o ctatyce LATM. 3To nepepaetcss Kak YUCAO [OCTYMHbIX
6uToB B pe3epByape 6WTOB tara, AefeHHOe Ha 32 W OKPYr/eHHoe [0 Lenoro 3HavyeHus. Makcumarnb-
HOe 3HauyeHue, KOTOpoe AOMYyCTUMO ANSA CUrHaNM3auum c UCMNoNb3oBaHMEeM N060l YyCTaHOBKW CUTHaNOB
bytesForValue. Takux, 4To oTAenbHas nporpamMa W ypoBEHb MMEKT NepPeMeHHY CKOpPOCTb. BO3MOXHble
papuaHTtbl: FF (bytesForValue == 0). FFFF (bytesForValue == 1). FFFFFF (bytesForValue == 2) wuanu
FFFFFFFF (bytesForValue == 3). B 3atux cny4yaax 3anonHeHue 6ydepa He npumeHumo. WHdopmauns
0 cocToAaHMun LATM taraBufferFullness BknwuvyaetT nwbble gaHHble AudioMuxElement (). kpome
PayloadMux ().

allStreamsSameTimeFraming - aeMeHT AaHHbIX, YKa3blBaloLW N, BCE NN NOME3Hble Harpy3ku, MynbTu-
nnekcupoBaHHble B inPayloadMux (), ncnonb3yoT obuiee Bpems.
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numSubFrames - 31eMeHT AaHHbIX, YKa3blBalwlWunii, ckonbko dpeiimoB PayioadMux () mynbTunnek-
cupytotcs (numSubFrames*1). Ecnu mynbTunnekcupyetca 6onee yem oguH cpeiim PayioadMux (). Bce
PayloadMux () ucnonb3ytTt o6uwmnii StreamMuxConfig (). MuHMManbHoe 3HauveHne (0) cooTBeTcTBYET 1 nog-
hpeiimy.

nutProarat - 3NeMeHT [aHHbIX, YyKasblBalwWmWii, CKOMbKO MNporpaMm My/nAbTUNAEKCUPYHOTCA
(nutPrograt+1).

MuHumanbHoe 3HavyeHue (0) cooTBeTCcTBYeT 1 nporpamme.

numLayer - anemMeHT JaHHbIX, yKa3blBalLWMA, CKONbKO MacwTabupyembiX ypoBHEH MynbTUNAEKCUpPY-
toTcs (numLayer*1).

MuHumanbHoe 3HauveHune (0) cooTBeTCTBYEeT 1 ypOBHIO.

useSamoConfig - anemMeHT gaHHbIX, yKkasbiBalowuii, 4to He nepegaetcsa AudioSpecificConfig (), oaHako
[OMKeH 6blTb NPUMEHEH nocnieaHnit npuHaTolii AudioSpecificConfig ().

useSamoConfig OnucaHue

0 AudioSpecificConfig () npucyTtcTByeT

1 AudioSpecificConfig () otcytcTByeT. JonxeH 6biTb NnpuMeHeH AudioSpecificConfig ()
npeabiaywero ypoBHa UaM nporpamMmmsl

ascLen [prog] [lay] - BcnomoratenbHas nepeMeHHas, ykasblBawwas ANVHY B 6uTax

subsequentAudioSpecificConfig (). BkNtoYas BO3MOXHble 6UTbI 3anN0/IHEHUS.

fillBits - 6UTbI 3aNONHEHUS.

frameLengthType - aneMeHT gaHHbIX, yKa3biBaLWNA TN ANNHbI pelima nones3Hoi Harpy3ku. 4na 06b-
ekToB CELP n HVXC gnuHa chpeiima (6ut/cppeiim) coxpaHeHa B Tabnuyax; nepefatTcs TONbKO MHAEKCHI ANS
yKasaHus gnunHbl ppelima Tekyliein none3Hon Harpysku.

frameLengthType OnwucaHue

0 MonesHas Harpyska c NepemMeHHo AnnHol dpeiima. LnnHa nonesHoli Harpysku B 6aii-
Tax HenocpeAcTBEHHO onpeeneHa ¢ 8-6utoBbiMu Kogamu B PayloadLengthinfo ()

1 MonesHas Harpyska ¢ (OUKCUPOBAHHON ANUHON peiima. AnnHa NoNe3Hol Harpysku
B 6uTtax onpegeneHa c framelLength B StreamMuxConfig ()

2 B pesepse

3 Mone3Hana Harpyska ana CELP c¢ ogHum u3 2 BugoB ANuHbl cpelima. Onaun-

Ha Mofie3Hol Harpysku onpefeneHa [ABYyMSA WHAekcamMn Tabnuu, a WMEeHHO.
CELPframeLengthTableindex n MuxSlotLengthCodcd

4 MonesHas Harpy3ka Ana o6bvektoB CELP unum ER_CELP c dukcupoBaHHOM
nnvHoi dpelima. CELPframeLengthTablelndox onpeaenser gnuHy nonesHoli
Harpysku

5 Mone3Haa Harpy3ka Ans o6bekta ER_CELP ¢ ogHum u3 4 BUAOB AUHbLI peii-

Ma. [JnMHa nofes3Hoil Harpysku onpegeneHa AByMS WHAeKcamu Tabnuy, a VMeHHO:
CELPframelLengthTableindex n MuxSlotLengthCoded

6 MonesHasna Harpyska ans o6vektoB HVXC nnm ER_HVXC c doukcnpoBaHHO’ A4NNHOW
ppeiima. HVXCframeLengthTablelndox onpegenaeT ANnMHY NONE3HOI Harpy3ku
7 Mone3Hasn Harpyska gns 06bektoB HVXC unn ER_HVXC ¢ ogHUM 13 4 BUAOB AUHbI

dhpeiima. AnnHa nones3Hon Harpysku onpegeneHa AByMsa uHgekcammn tabnuu, a UMeH-
Ho: HVXCframeLengthTableindox 1 MuxSlotLengthCoded
latmBufferFullness [streamID [prog] [lay]] - anemeHT AaHHbIX, yKasbiBalolnii COCTOSSHME pesepByapa
6UTOB B X04€ KOAMPOBaHUA NepBoro 6,10ka 4ocTyna oTAeNnbHOl nporpaMmbl 1 ypoBHsA o AudioMuxElement ().
MepepaeTtca kKak KOMYeECTBO AOCTYMNHbIX 6UTOB B pe3epByape 6uToB, AeneHHoe Ha NCC, geneHHoe
Ha 32 1 OKpyrneHHoe A0 Lenoro 3HayeHus. llecTHajguaTepuyHoe 3HavyeHue FF coobujaet o TOM. 4TO
oTAenbHas nporpaMma u ypoBeHb MMelT NepeMeHHYyl CKopocTb. B aTom cnyyae nonHota 6ydepa He
npumeHuMa.
B cnyyae (audioMuxVersion == 0) 6uTbl, NOTpavyeHHble Ha AaHHble, OTAN4YHble OT N60iA nones-
HO Harpysku (Hanpumep, MynbTuUNAekcHas WHOpMauua WAWM Apyrue faHHble) onpefensnTcsa MNepBbiM
latmBufferFullness B AudioMuxElement (). Ans AAC NnpyMeHSI0TCSA OrpaHnYeHuns, Bbi3BaHHble MUHUMabHbIM
BXOAHbIM 6ycdhepom gekogepa. B cnyyae (allStreamsSameTimeFraming == 1) n npucyTcTBMA TOMbKO OAHOM
nporpaMmbl 1 04HOrO YPOBHS, 3TO NpUBOAUT K KOHdurypaumm LATM, nogobHoin ADTS.
B cnyyae (audioMUxVorsion == 1) 6UTbl, NOTPAYEHHbIE HA faHHble, OT/INYHbIE OT NO60I NoNesHol Ha-
rpysku. onpegenswTca taraBufferFullness.
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coreFrameOffset ngeHTudnumpyet nepsbliii ppeiim CELP Tekywero cynepdpeiima. 3To onpeaeneHo
TONbKO B CNyvyae mMaclwtabupyembix KoHurypauuin c sagpom CELP n ypoBHem (ypoBHAMMK) pacwnpenns AAC
1 nepepaeTca ¢ NepBbiM ypoBHEM pacwupeHus AAC. 3HauyeHue 0 ngeHTuduunpyet nepsblii ppeiim CELP
nocne StreamMuxConfig () kak nepsbiii ppeiim CELP Tekywero cynepdpeiima. 3HavyeHne >0 curHanusnpyeT
yncno cpeiimoB CELP Takux, uto nepsbiii hpeiim CELP Tekywero cynepdpeiima nepefaH paHee.

frameLength-onemenT gaHHbIX, ykasbiBatoLWwmnii AnuHy ppeiiMma nonesHoi Harpyskm ¢ framoLongth Type 1.
[nnHa nonesHoi Harpysku B 6utax onpegeneHa kak 8 * (frameLength + 20).

CELPframelLengthTableindex - anemeHT AaHHbIX, YKa3biBalOLWNA O4NH N3 ABYX NHAEKCOB, COOTBETCTBY-
oWmnx anuHe dpeiima ana o6bvektoB CELP nnn ERJCELP (tabnuua 47 n tabnuua 48).

HVXCframeLengthTablelndcx - anemMeHT gaHHbIX, yKas3biBalOWWiin OANH U3 ABYX WHAEKCOB, COOTBET-
CTBYWOLWMX aNuHe dpelima gna ob6bvektoB HVXC unn ER_HVXC (Tabnuuya 46).

otherDataPresent - chnar, yka3sbiBawowWwuii NPUCYTCTBUE AAHHbIX, OT/INYHbIX OT 3BYKOBbIX MOME3HbIX Ha-

rpy3oKk.
otherDataPresent OnucaHue
0 OaHHble He MybTUMNNEKCUPOBaHbI
1 AaHHble My/bTUMIEKCUPOBaHbI

otherDatalLenBits - BcnomoratenbHas nepemeHHas, ykasbiBawowasa 4NHY B 6uTax Apyrux AaHHbIX.

crcCheckPresent - afeMeHT AaHHbIX, YKa3biBarwWwmnii Hanmune 6utos CRC gns StreamMuxConfig ().

crcCheckPresent Onucanue

0 CRC 6uTbl HEe NPUCYTCTBYIOT

1 CRC 61Tbl NpUCYTCTBYIOT

crcCheckSum - npoBepoyHas cymma CRC. Micnonb3yeTtca obpasyownini nonnHom CRCB8. kak onpege-
neHo B 3.8.4.5. OxBaTtbiBaeT Becb StreamMuxConfig () go 6uta crcCheckPresent (6e3 ero Bkawo4YeHnss B
npoBepKky).

3.7.3.2.4 LatmGetValue ()

bytesForValue - aneMeHT faHHbIX, yKa3blBaOLWNIA YNCNO 3N1EeMEHTOB AaHHbIX valueTmp.

valueTmp- aneMeHT faHHbIX, NCNONb3yeMblii 4151 BbIYNCIEHNSI BCOMOraTeibHOM nepemeHHol value,

value - BcrnomoraTenbHas MnepeMeHHas, cojepxaljas 3HauyeHue, BO3BpalleHHoe QYHKUKel
LatmGetValue ().

3.7.3.2.5 PayloadLengthinfo ()

tmp - 3N1eMeHT faHHbIX, yKa3biBaloWNin AnnHy nonesHoli Harpy3ku ¢ frameLongthType 0. 3HaveHue 255
MCNONb3yeTca Kak escape W ykasblBaeT, 4To, N0 KpaiHeil mepe, elle o4HO 3HavyeHue imp cneayet. MNonHas
ANVHa nepefaHHO NONE3HON Harpy3ky BblYMCASETCA NyTeM CYMMUPOBAHUS 3HAYEHWIA yacTeil.

MuxSlotLengthCoded - anemeHT faHHbIX, yKa3blBaOWWii OANH U3 ABYX WHAEKCOB, COOTBETCTBYIOLLMNX
ONVHe nonesHon Harpysku ans o6bektoB CELP. HVXC. ERJCELP n ER_HVXC.

numChunk - 3neMeHT faHHbIX, YyKasbiBalOWMWA YWCAO Y4YacTKOB NaMSATU MNOME3HON Harpysku
(numChunk+-\). Kaxgblii yyacTok namaT MoxeT NpuHagnexarb 670Ky fOCTyna C pas/iMiHbIM BpPEMEHeM;
ncnonb3yeTcs, Tonbko ecnu allStreamsSameTimeFraming ycTaHOB/MEH Ha HONMb. MMHMManbHoe 3HavyeHue (0)
cooTBeTCTBYeT 1 yyacTKy namaTu.

streamIndx - afemMeHT faHHbIX, YKka3blBawWwuii NOTOK. icnonb3yeTcs, ecnm nofiesHble Harpysku pasou-
BalOT Ha y4yacTku namaTu.

chunkCnt- BcnomoraTtenbHaa nepemMeHHas ANnS nojcyeTa yncna y4acTKoB NaMaTu.

progSindx. laySindx - BcnomoraTe/ibHble NepeMeHHble ANa naeHTudmnKaLuy nporpammMsl 1 Yynucna ypos-
HA oT streamIndx.

progCindx. layCIndx - BcnomoraTe/ibHble NepeMeHHble N8 nageHTUkauum nporpaMmel U yncna ypos-
HA oT chunkCnt.

AuEndFlag - donar, ykasbiBalowWnin, aBnaeTca N1 nonesHas Harpyska nocnegHum oparmeHToM B cry4yae,
ecnun 610K goctyna nepefaH no 4yacTam.

AuEndFlag OnwucaHue

0 hparmMeHTMpoOBaHHaA YacTb He SBNAeTca nocnegHen

1 parMeHTMpoBaHHasa YyacTb - NocnefHan

3.7.3.2.6 PayloadMux ()

payload - akTuueckas 3ByKoBasi nonesHas Harpy3ka nw6oro 6noka  pgocTtyna
(allstreamsSameTimeFraming == 1) uWAM 4acTM KOHKaTeHauuu nocnegywwmx 670koB pgocTyna

(allstreamsSameTimeFraming == 0).
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37.3.3 Tabnuubl
[OnuHbl hpeiimoB nNpuBeaeHbl B Tabnuuax 45. 46. 47.

Tab6nunua 45- famHa dpeiima HVXC. 6uthl

dpeiim MuxSlelLenglbCoded
frameLength Type/) HVXCframeLength Tablelndexf] 00 o1 0] «
6 0 40
6 1 80
7 0 40 28 2 0
7 1 80 40 25 3

Tabnnua 46- AnuHa dpeiima CELP yposHs 0. 6UThl

CELP Fixed-Rale 1-oM Rates (cxartvie MonyaHust) framelenglbType[}i5  1d(-2 Rates (FRC) (rameLenglhTypef/=3
frameLengh (rameLenglh Type[ UuxSlotLengtbCoded MuxStotLengthCaded
Tabtelndex 00 o1 10 1 00 o
0 154 156 23 8 2 156 134
1 170 172 23 8 2 172 150
2 186 188 23 8 2 188 166
3 147 149 23 8 2 149 127
4 156 158 23 8 2 158 136
5 165 167 23 8 2 167 145
6 114 116 23 8 2 116 94
7 120 122 23 8 2 122 100
8 126 128 23 8 2 128 106
9 132 134 23 8 2 134 112
10 138 140 23 8 2 140 118
n 142 144 23 8 2 144 122
12 146 148 23 8 2 148 126
13 154 156 23 8 2 156 134
14 166 168 23 8 2 168 146
15 174 176 23 8 2 176 154
16 182 184 23 8 2 184 162
17 190 192 23 8 2 192 170
18 198 200 23 8 2 200 178
19 206 208 23 8 2 208 186
20 210 212 23 8 2 212 190
21 214 216 23 8 2 216 194
22 110 112 23 8 2 112 90
23 114 116 23 8 2 116 94
24 118 120 23 8 2 120 98
25 120 122 23 8 2 122 100
26 122 124 23 8 2 124 102
27 186 188 23 8 2 188 166
28 218 220 40 8 2 220 174
29 230 232 40 8 2 232 186
30 242 244 40 8 2 244 198
31 254 256 40 8 2 256 210
32 266 268 40 8 2 268 222
33 278 280 40 8 2 280 234
34 286 288 40 8 2 288 242
35 294 296 40 8 2 296 250
36 318 320 40 8 2 320 276
37 342 344 40 8 2 344 298
38 358 360 40 8 2 360 314
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OKoHuaHve Tabnuubl 46

CELP

Tabfolndex

39
40
a1
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62-63

Fixed-Rale
frameLengli frameLcnglhTypef/-4

374
390
406
422
136
142
148
154
160
166
170
174
186
198
206
214
222
230
238
216
160
280
338

FOCT P 53556.1-2012

1-0W Rales (otatxe MonuaHusi) (ramelLengttiTypof/=5 1-of-2 Rates (FRC) framcLengthType[/'3

MuxSlotLongttiCodod
00 oL 0 n
376 40 8 2
392 40 8 2
408 40 8 2
424 40 8 2
138 40 8 2
144 40 8 2
150 40 8 2
156 40 8 2
162 40 8 2
168 40 8 2
172 40 8 2
176 40 8 2
188 40 8 2
200 40 8 2
208 40 8 2
216 40 8 2
224 40 8 2
232 40 8 2
240 40 8 2
218 40 8 2
162 40 8 2
282 40 8 2
340 40 8 2

3ape3epBypoBaHo

Ta6nuua 47 - AnvHa dpelima CELP yposHeit 1-5. 6utbl

CELPframeLenghTablcindcx

SREBow®w~No o ~»wNvpR O

EENBLR

20-63

Fixed-Rale framcLength Typo/ j-4

80
60
40
20
368
416
464
496
284
320
356
380
200
224
248
264
116
128
140
148

MuxSlolLengt)i Coded

00
376
392
408
424

138
144
150
156
162
168
172
176
188
200
208
216
224
232
240
218
162
282
340

oL
330
346
362
378
92
98
104
110
116
122
126
130
142
154
162
170
178
186
194
172
116
238
296

MuxSlotLenglbCoded
oo 0o 10w 1
80 0 0 0
60 0 0 0
40 0 0 0
20 0 0 0
368 21 0 0
416 21 0 0
464 21 0 0
496 21 0 0
284 21 0 0
320 21 0 0
356 21 0 0
380 21 0 0
200 21 0 0
224 21 0 0
248 21 0 0
264 21 0 0
116 21 0 0
128 21 0 0
140 21 0 0
148 21 0 0
3ape3epBupoBaHo

1-of-4 Rates lokatvie Monyanws) frameLengltiTypef3*S
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3.8 3awmra oT oW MBOK
3.8.1 Kpatkuii 0630p MUHCTPYMEHTOB

[ns TUNoB 3BYKOBbIX 06BEKTOB, YCTOWUYMBBLIX K OWINGKAM, MOXET 6blTb MPUMEHEH UHCTPYMEHT 3aLiuThl
oT ownbok (EP). O6 ncnonb3oBaHMM 3TOr0 MHCTPYMeEHTa curHanusmpyet none epConfig. Bxoa aekoaepa vH-
cTpymeHTa EP cocTtonT 13 6/10K0B AOCTyna c 3aluToli oT owmn6ok. B cnyyae ecnm 06 ncnonb3oBaHUM geko-
fepa nHctpymenTa EP curHanmnsmpyet epConfig. npumeHsatoTca cnegylolime orpaHnyeHns:

- CyllecTByeT OAUH 3/1eMeHTapHbIi NOTOK HA YpOBEHb MacwTabupyemocTu, UNn TONbKO OAUH 3NEeMEH-
TapHblii NOTOK B C/lyyae HemMacluTabupyeMbix KOHUrypauuii;

- Ha Bbixofde gekofepa EP nveetca Habop Heckonbkux knaccoB EP. KoHkaTeHauuns knaccos EP Ha Bbl-
xopae fekogepa EP ngeHTnyHa gaHHbim ¢ epConfig = 0.

Onpegenenne knacca EP 3aBucut ot epConfig n directMapping. Ansa epConfig = 2 knaccbl EP He ume-
10T CTPOroro onpegeneHusi. X TOUYHbIA KOHTEHT AO/MKEH 6bITb ONpefeneH Ha NpukIajHOM YPOBHE, XOTS Bbl-
LWeynoMsAHYTble OrpaHnyeHns A0/MKHblI 6biTb BbINONHEHbI. Ana epConfig = 3. HOpMaTUBHO ONpeaeneHo cooT-
BETCTBUE MeXAy knaccamu EP n ak3emnnspamu knacca kaTeropuin 4yBCcTBMTENbHOCTU K ownokam (ESCs). B
3TOM C/lyyae 0 cooTBeTCTBUM coobuaeT directMapping. B cnyyae, ecnu directMapping = 1, kaxablii knacc EP
COOTBETCTBYET TO/IbKO OAHOMY 3K3eMNNApYy Knacca KaTeropuii 4yBCTBMTENbHOCTM K owmn6kaM. Bbixog aeko-
nepa EP BaTom cnyyae ngeHtnyeH cnydat epConfig = 1. PucyHok 3 nogBoANT UTOT MCNOMb30BaHUA KNaccoB
EP. B 3aBucumMOCTU OT 3Ha4YeHus epConfig.

VHCTPYMEHT 3aLmnThbl OT ownb60K (MHCTpyMeHT EP) o6ecneunBaeT HepaBHy 3awuTy oT ownobok (UEP)
onsa kogekoB NCO/M3K14496-3. OCHOBHble 0CO6EHHOCTM MHCTpyMeHTa EP cneaytouwme:

- obecneyeHne Habopa Kof0B COGHapyxeHuem/ucnpaBneHveM OWNBOK pa3NMYHOro macwitaba B OCHOB-
HO YyacTu 1 B U36LITOYHOW YacTu;

- obecneyeHHO yHMBepcanbHOl 1 3 heKTUBHON, C TOUKM 3pEHNs KaHana nepefayu, 3aluTol OT OwWwm-
60K. KOTOpas oxBaTbiBaeT Kak NOTOKN hpeiiMOB PUKCUPOBAHHON A/IMHBI, Tak ¥ NOTOKM PpeliMOB NepemMeHHO
ONVHBI;

- obecneyeHne ynpaBneHuns koHdpurypauuein UEPC HU3KMMU 3adepXKKkaMu.

OcHoBHasa uges UEP coctouT B pasgeneHnn cpeiimoB Ha noadpeliMbl COrnacHo YyBCTBUTENbHOCTH
K owmnbkam B cumBone (3TU noadpeimMmbl MMEHYIOTCA Knaccamu B cnegylowmnx nogpasgenax) n sawmurte atux
noapeiMoB ¢ COOTBETCTBYHOWMUM ypoBHEM FEC u/unun CRC. Be3 3TOro KayecTBO AEKOAMPOBAHHOIO 3BYyKa
onpefensieTcsl CTeneHbi0 MOBPeXAEeHNA Haubosee YyBCTBUTEbHOW YacTu. TakuMm o6pa3om camoe CuUibHOe
FECICRC pfomxHO 6bITb NPUMEHEHO K LenioMy chpeiimy, 4To TpebyeT ropa3go 6onblieli M36bITOYHOCTK.

wConsis"0 | dpeiim |

mm ¢ A " O K - -TLT4X-+ ' ; w2114

BpOar6a=8 (wLwioB u*op«omu«a)| a>ntoon0 | EPkmgml | EP knsiom 2 |
MpQenGg mA (6a*npto6pMoMHMA) | EPknmMO | B>uwkm.\ |

PucyHok 3 - Knaccel EP ana pasnuuHbix 3HaveHuit epConfig

Y7066l NpMMeHnTb UEP K 3ByKOBbIM thpeiimam, fo/mkHa 6bITh 3anpolueHa ciegytouias nHpopmayus:

1) yncno knaccos.

2) yncno 6UTOB, KOTOPOE COAEPXKUT KaXAbI Knacc;

3) kog, CRC. koTOpblit 6yaeT NpUMEHATLCA AN Kaxgoro knacca. MNpeactaBneH kak CRC-6UThI:

4) kof FEC, koTopblii 6yaeT NnpMMeHATbLCA 418 KaxXAoro knacca.

OTy nHopMauuio B cnegyowmnx pasgenax HasbiBawT 'napameTpamu KoHdurypauum dpeiima’. Ta xe
camasi uHhopmauma ncnonb3yeTca nNpu gekoguposaHun dpeiimos UEP. cnefoBatesibHO OHU JOMXHbI GbiTb
nepefaHbl. YTo6bl nepefatb nx a3 HeKTUBHO, YUNTbIBAIOTCS CTPYKTYpbl hpelimoB MPEG-A Ayauo.

CyuwiecTByeT TpM pa3niMuHbIX Noaxoda K opraHusauuu cTpyktypbl ppeiima MPEG-4 Ayauno c Touku 3pe-
Hua UEP.

1) koHpurypauma scex ppeiiMoB ocTaeTcs NOCTOSAHHON BO Bpema nepegaun (kak B CELP).

2) ucnonb3yeTtcs onpeaesieHHblt Habop KoHdUrypauum (kak B Twin-VQ):

3) 60NbWKNHCTBO NapameTpoB SAB/ISIETCA NOCTOSAHHLIMW MpPW Nepejaye, OfHAKO HEKOTOPble MOryT Me-
HATbLCA OT hpelima K ppeiimy (kak B AAC).
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[nsa peanusaynm aTUX NoAX0A40B MHCTPYMEHT EP ucnonb3yeTt gBa nyTu nepegayn napameTpoB KOHUTY-
pauun cdpeiimos. MepBbil NpeacTaBnseT cob60l curHannsaumno BHe Noaochl, aHanorM4yHo nepegaye napame-
TpOB KOHUrypauuun kogeka. Tak nepegatotca obuwve napameTtpbl dopeliMoB. B ciyyae, ecnm ecTb HECKObKO
Wwabso0HOB KOHMMIypaummn, aTn WwWabnoHbl NepefalTcsa ¢ nHgekcamu. [lpyroil nyTb 3aknovaeTca B nepegave
BHYTPUW NONOCHI, NPWU KOTOPOI 3afaeTtcs cTpykTypa dperima EP ¢ 3aronoBkoM. TONbKO Te napameTpbl, KOTO-
pble He nepejgaHbl BHE NOJOCHI, NepefalTcsa 3TUM cnocobom. 3To NO3BONAET MUHUMU3NPOBATL KOMYECTBO
136bITOYHOI BHYTPUNOMOCHOW MHhbOopMaL U, NPON3BeAEHHO MHCTpYMeHTOM EP.

C aTummn napameTpamu Kaxablii knacc kogupyetcs n gekogupyetcsa no FECICRC. Ans yBenumyeHus npo-
M3BOAUTENIBHOCTN 3alINTbl OT OWMNOOK MCNONb3yeTcsa MeTof YepefoBaHus. Lienb yepegosaHns COCTOUT B paH-
JoMu3auun naketos ownbok B Npegenax periMoB, U 3TO HexesnaTeNbHO ANA He3alKLeHHOro knacca ns-3a
HannM4ns pyrux MHCTpymMeHToB 06paboTkm OWNBOK, Lenb KOTOPbIX COCTOUT B loKann3auum 4eiicTBUS OWmno6oK;
a paHaomu3auusa MOXeT Oka3blBaTb HeraTMBHOE BAIUSAHME HA TaKylo YacTb NOIE3HOro 6UTOBOrO NOTOKA.

Cxembl kogepa u gekogepa EP npegcTtaBneHbl Ha pucyHkax 4 un 5.

PucyHok 4 - Cxema kofepa EP

PucyHok 5 - Cxema gekopepa EP
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3.8.2

CuHTakcuc

3.8.2.1 KoHcurypaums sawmutbl OT OWN60K
OTa yacTb onpefenseT CUHTAKCUC KOHurypaumm na 3awmtbl OT OWNG0K (cM. Tabnnuy48).

Ta6nuya 48- Cuntakcuc ErrorProtectionSpeciffcConUg ()

CuHTaKevc

ErrorProtectionSpedficConfig()

numberpfpredefined_sel;

interleave_type:

bit_stuffing:

numberof_concatenated_frame:

for (i =0;i <numberpfpredefined_set: /++) {
numberpf_class[i}:
tor(j- 0;j <number_of_class[i];j++) {

length escapeli)[j].

ratepscapeli][j:

crclenpscapeli(]:

if (numberpfponcatenated_frame != 1J {
concatenate ftagfiffil:

}fee typeli][id:

tf( fec_type(,I[j == 0) {
termination_switch[il{j]:

if (interleave_type ==2) {
interleave switchli][j];

}

class optional.

if (length_escape[i]j— \){ I ESCV
number of bits for lenglh[i][j];

else {
class length[i][j]:

)if (rate escapelili'=1){ /*notESC 7
if(fec_typO(1(1){
class_ratel[i](j}
lelse{
class rateli][i]

}

}if (crclen_escapeliliJ!= 1) { T notESC 7
class crdenf[i[j:

}

class_reordered_output:
if (class_reordered_outpul == 1) {

)

for (j =0;j <number_of class{i];j++) {
class output orderfi][jJ:

}

)headerprotection:

if (headerprotection = 1) {
headerrate:
header crclen;

52

KonmuecTtso 6vtoB

o w w N o

)

16

MHeMoHVKa

uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf
uimsbf



3.8.2.2 Tlonie3Hble Harpysku 3awuTbl OT OWIMGOK
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JTa yacTb onpeAenseT CUHTAKCUC 3aLLMLLLEeHHOr0 3BYKOBOrO MN0J/Ie3HOro 6MTOBOro NOToKa. 3TOT BUA CUH-
Takcuca MoxeT GbiTb Bbl6paH ycTaHoBKoi epConfig-2 nnu epConfig*3. 310 xapakTepHO ANA BCex TUNOB
3BYKOBbIX 06bekToB. Ecnu ucnonblyetca MPEG-4. 7o oguH epjrame () HenocpeACTBEHHO COOTBETCTBYET

oaHomy 6n0ky goctyna (cm. Tabnuybl 49. 50. 51. 52).

Tabnunuya 49- CuHtakcuc epjrame ()

CuHTaKeuc
ep frame()

if (interieavejype == 0){
ep_header();
ep_encoded_dasses():
stuffmg_bits:

}
iIf (inlerteave_type == 1§
interleaved frame model:

}
if (interieavejype ==2){
interleaved frame mode2.

}
}
Tab6nuya 50- CuHTakcuc ep_header ()
CuHTakcuc
ep header()
<

choice_ofj>red:
choice_ofj>red_parity:
cJass_attrib():
dass_attrib_parity:

}

Tab6nuya 51- CuHtakcuc dass_atlrib ()

CuvHTaKcuc
class attrib()

for(j=0:j< number_of dass(choice_ofJjred);j++){

if(dass_reordered_output == \){

Kk = dass_output_order[choice_ofj>redJSI:

} else {
k=j:

}
If (iength_escape(cho*ce_of_pred][k] == *)}{

dass bit countfk):

}
if (rate_escape[choice_of_pred][k]~ -\){

dass code rate[k];

}
if (crcfen_escape[choice_of_pred)k] == 1)/

dass crc counbUk]:

}

1|rf (bit_stuffing == 1)/
num stuffing bits:

}

Konnuecto 6utoB

Nstuff

Konuuectso 61ToB

JVo
"’ pred party

Naifrib._parily

KonuyecTso 61TOB

Nbitcount

MHeMOoHVKa

bstbf

bslbf

bslbf

MHemoHuKa

uimsbf
bslbf

bslbf

MHeMmoHwuKa

Uimsbf

uimsbf

uimsbf

uimsbf
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Tab6nunuya 52- CuHtakcuc ep_encoded_classes (>

CuHTaKeuc KonuuecTtBo 61TOB MHemoHMKa
ep encoded cSassesf)

for(=0;j< number_of_ciass[choice_of pred]:j++){
if(class_reordered_output == 14
K = ctass_output_ordee[choice_oljxedtfj}:
} else {
k=7j:
bsibf
ep encoded cJasslk]:

3.8.3 O6uwasa nHpopmaynsa

3.8.3.1 OnpepeneHuna

ErrorProtectionSpecificConfig () - koHburypauus 3awutbl oT oWN60K, KOTOpas ABASAETCA BHENOMOCHON
nHopmauymei;

numbor_ofj>redefinod_sot- Homep npegonpeaeneHHoro Habopa.

interteavojypo - 37O nepemeHHas onpegenswouwas Tun yepenosaHus. (intedoave_type == 0). o3HayaeT
«b6e3 yepenoBaHus». (interleavejype == 1) o3HayaeT «BHYyTpukagpoBoe YyepegoBaHme» u (interfeave_type =- 2)
BK/IOYAET pexvM AOMNOJIHNTENbHOW HACTPOKMN YepefoBaHNA A5 KaxAoro knacca. MogpobHee gaHo B 3.8.4.8.
(interleavejype == 3). 3ape3epB1MpOBaHoO;

bit_stufftng - curHanusayns ncnonb3oBaHus 3anonHeHna Ansa obecnevyeHns No6aTHOro BbipaBHVBaHUS;

1- 3anosiHeHve ncnosb3yeTcs.

0 - 3anosiHeHue He ncnosb3lyeTcsa. OTO NogpasymMeBaeT, UTO ANA AAaHHOW KOHUrypauny rapaHTuposaHo
no6aliTHoe BbipaBHMBaHune dpelima EP:

number_of_concatonated_frame - konnuecTBO MCXOAHbIX hpeiiMOB Kojepa Ha OAWH 3alyULLeHHbI

hpeim.
O6begnHeHns pelimoB B 3aBucuMocTu oT number_of_concatenatedJrame npuBegeHbl B Tabnuue 53.

Tab6nunya 53- O6beanHeHe peiiMoB B 3aBucuMocTM OT number_of_concatenatedJrame

KopoBoe cnoso 000 001 010 011 100 101 110 m
Konnyectso 06beguHAEeMbIX
hpeiimoB peseps 1 2 3 4 5 6 7

number_of_class [/] - konnuecTBO knaccoB AnA /-ro npegonpeaeneHHoOro Habopa:

length_escape [/] [/] - ecnn 0. To gnuHa y-ro knacca B /-om npejonpegeneHHomMm Habope nMmeeT UKCK-
poBaHHOe 3HauyeHue; ecnn 1. AnnHa ABnseTcA nepemMeHHol. B cnyyae «untilthe end» 370 3HaYeHne [OIKHO
6bITb paBHo 1. 1 number_of bits_ for_length [/] [/] somkxHO 6bITb paBHO O;

rate_escape [/] (/] - ecnn 0. ckopocTb koga SRCPCy-ro knacca B /-oMm npegonpeaeneHHom Habope nve-
eT dhmkcMpoBaHHoe 3HadyeHne. Ecnm 1. To 0 CKOpPOCTU KOZa coobLyaeTcsi B NOOCE;

crclen_escape [/] [[1- ecnn 0, gnnHa CRC/-ro knacca B /-oM npegonpefeneHHoM Habope nmeeT ukcu-
poBaHHOe 3HauveHue; ecnn 1, To o CRClength coobuaeTtcs B nonoce;

concatenate_ftag [»][/] - napameTp, onpeaenswmnii, cBA3aH Nn y-bili Knacc /-ro npesonpeaeneHHoro Ha-
60opa unu Het. 0 03HavaeT 'HecBA3aHHbIN", 1 - «CBA3aHHbIN» (cM. 3.8.4.4);

fec__type [/]l/] - napameTp onpegenstowunii, ncnonbsyetca nu SRCPC kog ('O") unn RS kog (*I' nnamn '2")
ANS 3aWuThl Y-ro knacca /-ro npegonpegeneHHoro Habopa. Knacc, 3awumueHHblii kogom RS, gomxeH 6bITb
no6anTHO BbIPOBHEHHbIM. Ecnu aTa 06nacTb ycTaHoBfeHa B “2". 3TO O3HayaeT, YTO 3TOT Knacc 3aluuieH
RS 1 06begnHeH co cnepylwmm Knaccom, kak oanH kog RS. Ecnun 6onee yem ABa nocnegyoolwmux knacca
MMelT 3HauveHue "2” ana aToi o6nacTu, TO 3TU Kaccbl 06beAUHEHbI 1 KOAMPOBaHbI Kak oguH kog RS. Ecnn
3Ta 06nacTb paBHa "I. TO 3TOT Knacc He 06beAMHAETCA CO cneaylwmnm. 3To 03HaYaeT, YTO TeKyLW Ml knacc
- NocnefHuin, KOTopbIn ByaeT cBA3aH nepeg kogmposaHneMm RS, nnu aToT knacc - ¢ HedaBUcMMbIM RS koau-
poBaHuem;

termination_switch [/][/] - napameTp, onpegensatoLwmnii, 3akOH4eH Nn y-biii kKnacc /-ro npegonpeseneHHoro
Habopa unu HeT. npu koge SRCPC. Cm. 3.8.4.6.2;
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intorleave_switch [/] [/) - napameTp, onpeaensawLlwni, kak YepenoBaTb y-blii knacc /-ro npegonpeneneH-
HOro Habopa;

0 - 6e3 yepefoBaHusA:

1 - yepepoBaHve 6e3 yYepefoBaHWS BHYTPM kiacca: LWIMPUHA YepefoBaHMA paBHa 4ucay 6UTOB B
npegenax Tekyuiero knacca, ecnu {fecjype == 0). unu yncny 6aiiToB B npegenax TeKyliero knacca, ecnm
(fecjype == 1||fecjype ==2):

2 - yepepgoBaHue € YepefoBaHUEM BHYTPUW knacca: wupuHa vyepegosaHus = 28. ecnu (foc_typo == 0);
3TO 3HayYeHue 3apesepBuposaHo, ecnu (fecjype == 1 || fecjype == 2);

3 - cBA3aHHbIN (cMm. 3.8.4 8.2.2);

dass_optk>nal- cnar, curHanusnpyrowmnii, senaeTca Nu knacc o6asatenbHbiM (class_optional == 0) nnu
pononHutensHbiM (class_optional == 1). 3T0T hnar MoXeT UCNONb30BATLCSA, YTOObI YMEHbLUTL U36bITOY-
HOCTb B npepenax ErrorProtedtonSpecirtcConfig. O6bIuHO 3TO Heob6xoanMO A5 onpegeneHus 2K Habopos,
raoe N paBHsAieTCA YMCNy AONOSIHUTENbHbLIX Knaccos (cMm. 3.8.4.2);

numbor_of_bitsJorJength [i] [/] - o6nacTb, cywecTBylolas Tonbko koraa length_escape [/] [/] = 1. 310
3HayeHne nokasbiBaeT KOMYECTBO BUTOB ANA ANIMHBLI KNacca Npu CUrHanmsauuyu BHYTPU nonocbl. 3TO 3Ha-
yeHune [0/KHO BbITb YCTAHOB/IEHO, €C/M NoApasyMeBaeTca MakcumManbHas AgnunHa knacca. 3HavyeHne 0 cooT-
BETCTBYET pexumy "A0 KoHua';

dassjength [/] (/] - obnacTb, cywecTByllas Toabko, korga length_escape [/] [/] = 0. 3To 3HayeHue
nokasblBaeT AJINHY Y-ro knacca B /-oM npegonpefeneHHoM Habope, koTopas ABAseTcs (hMKCMPOBAHHON Npun
nepepave;

dassjate [/] [1 - aTta obnacTtb cyuecTtByeT TOonbko, korga rate_escapo [<][/]=0. B cnyyae ecnu
fec_type[i\[/1=0. aTo 3HayeHne cooTBeTCTBYeT ckopocTu koga SRCPCJ o knacca B /-om npegonpenesieHHOM
Habope, PUKCMpPOBaHHLIM BO BpeMs nepegaun. 3HaueHune ot 0 40 24 cOOTBETCTBYET CKOPOCTU Koaa oT 8/8 ao
8/32 cooTBeTCcTBEHHO. B cnyyae ecnu fecjype [/] (1 paBeH 1 nnm 2. 3T0 3Ha4YeHMe MokasbiBaeT KONYECTBO
ownboYHbIX 6aliToB, KOTOPOE MOXeT ObITb NcnpaBneHo kogom RS (cm. 3.8.4.7). Bce knacchl, 415 KOTOPbIX
curHanusmpyetcsa obbvegnHeHune c fec_type [/] [/]. AONXKHbI UMETb TO e camoe 3HadeHne dassjate (/] [/];

dass_crden [)] (/] - obnacTb, cywecTBytlowas Toabko, korga crclen_oscape [/] (/] = 0. 2710 3HayeHue no-
kasbiBaeT AnuHy CRCJ o knacca B /-om npegonpefeneHHoOM Habope, uKCHpoBaHHbIM BO BPEMS nepegayn.
3HayeHune AO/MKHO 6bITh B AnanasoHe 0-18. yTo cooTBeTcTBYeT AnnHe CRC 0.1. 2, 3,4. 5, 6, 7. 8. 9. 10. 11,
12.13. 14. 15.16. 24 nnn 32:

dass_reordered_output- ecnu 310 3Ha4yeHue 'l , TO BbIXO[ KiaccoB OT gekogepa EP nepeynopsagoyeH.
Ecnn "0", HMKakoli 06paboTKy He NPUMEHSIeTCA:

dass_output_order (4 [] - o6nacTb, cywecTBytouwas, korga classjeordered_output yctaHoBneH B "I,
AN curHanusaumu nopagka knacca nocse nepeynopsifjodeHuns, y-biii knacc /-ro npegonpefeneHHoro Habopa
BbiIBOAMTCA Kak class_output_order[i\ [/]-bii knacc oT EP gekoaepa;

header_protection - 3HayeHue, ykasblBalwliee pexum 3alinTbl 3arosioBka oT OWKN60K. 0 ykasbiBaeT Ha
ncnofib3oBaHne 0CHOBHOro Habopa FEC. a 1- Ha ucnonb3oBaHMe pacliMpeHHOoN 3alnTbl 3aros0Bka oT OLwu-
60K. kak onpegeneHo B 3.8.4.3. PacwupeHHan 3awuTta OT owWMOOK 3arofioBka NpUMeEHSIETCH, TONbKO ecnun
ANVHa 3arosioBka npesbilwaeT 16 6UTOB:

heador_rate. heador_crden - 3HaueHus, nmeloLLee Ty e cemaHTuky, 4to n dass_rate U ((ndassjrdon (] (]
COOTBETCTBEHHO, B TO BPEMS Kak 3Ta 3alyuta oT OWN6B0K cnonb3yeTcs AN 3awmTbl HacTW 3aronoBka:

epjrame () - 3aWULWEHHbIE peinm;

ep_header () - koguposaHHasa EP nidopmauma 3aronoska:

ep_encoded_dasses () - EP kogupoBaHHass EP 3BykoBas nHdgopmaums;

interieaved_framojnodol - nHdopmaynoHHble 6UTbLI MOC/e YepeaoBaHUa B pexume 1;

intedeaved_framo_mode2 - uHopmaunoHHble 6UTbI NOC/e Yepe0BaHNa B pexume 2:

stuffing_bits - 6uTbl HaNnoNHeHNsA ANS BbipaBHMBaAHUA okTeTa hpelima EP. Uncno 6utoB NstuffcurHanm-
3upyetcs B dass_attrib () m fonxHO 6bITh B AnanasoHe 0... 7;

choice_of_pred - Bbi6op npegonpeneneHHoro Habopa;

choice_of _prodja rity - 6utbl yeTHocTn ans choice_of_pred,

dass_attrib_parity - 6uTbl yeTHOCTU AnA dass_attrib ():

dass_attnb () - aTpubyTHaa nHopmauns Ana Kax[oro knacca.

dass_brt_count[/] - uncno nHopmaLMoHHbIX BUTOB B knacce. dTa 06n1acTb Cylw,ecTBYeT TObKO B CNy-
yaB. ecnu length_escape B nHcopmaumum 13 nonocel paseH 1 (Escape). O konnyectBe 6UTOB 3TOr0 Nnapame-
Tpa Nbitcount coo6ujaeTcsi BHyTpY MONOCHI:

55



FOCT P 53556.1-2012

class_code_rate [/] - CKOPOCTb KOAMPOBAHUA 3BYKOBbIX AaHHbIX, NpUHagAexalimnx knaccy B tabnuue 54.
OTa 06nacTb cywecTByeT TO/IbKO B C/lyyae, ecnu rate_escape B UHpopmaumm n3 nonockl pasHo 1 {Escape).

Ta6nunya 54 - CKOpoCcTb KOAMPOBAHUA /151 3BYKOBbIX [aHHbIX, MPUHaLNeXaLLyX Knaccy

Koposoe 000 001 010 011 100 101 110 11
€noBo

CkopocTb 8/8 8/11 8/12 8/14 8/16 8/20 8/24 8/32
npeobpa-

30BaHus

KaptHa FF. G000.00 FF. A8 00. 00 FF.AA00.00 FF. EE 00.00 FF. FF00. 00 FF.FFAA.00 FF. FF FF. 00 FF. FF FF. FF
npeo6pa-

30BaHuA

class_crc_count[/] - uncno 6utoB CRC fnAa 3BYKOBbIX AaHHbIX, NpuHagnexatunx knaccy B rabnuue 55.
OTa 06n1acTb cywecTByeT TONILKO B C/iyvae, ecnu crclen_oscape paseH 1 (Escape).
Uuncno 6utoB CRC ANns 3BYKOBbIX fl@aHHbIX, MpUHaAfexalinx knaccy, npuseaeHsl B Tabnuua 55.

Tab6nuya 55- Yucno 6utoB CRC A/15 3BYKOBbIX A@HHbIX . NPUHAANexallmx knaccy

KonoBoe ¢/1oBo (00 6) 001 010 011 100 101 110 111
Yuncno 6utoB CAC 0 6 8 10 12 14 16 32

num_stuffing_bits - uncno 6utoB ctatphuHra ana BbipaBHMBaHUA okTeTa dpelima EP. 3Tta o6nactb
cyliecTByeT TONbKO B cnyyae, ecnu bit_stuffing paseH 1;

op_encoded_dass [/] CRC/SRCPC - 3akoaupoBaHHble 3BYKOBble flaHHble j-T0 knacca. Ecnu class_bit_
count [1== 0, 3ByKOBble AaHHble /-ro knacca He 3akogumpoBaHbl CRCISRCPCISRS.

3.8.4 OnucaHue NHCTPyMeHTa

3.8.4.1 BHenonocHas nHopmayms

KOHTEHT BHENoNoCHOI nHopmauum npeacrabneH nocpeactsom ErrorProtectionSpecificConfig (). He-
KOTOpble NpUMepbl KOHUrypaumnm npefcrasneHbl B NpuaoxeHnn b.

[OnnHa nocnepgHero knacca, obpabotaHHoro gekogepom EP (go nwo6oro nocnepywouwero nepeynops-
[o4YyeHus. kak onucaHo B 3.8.4.9), He gonxHa OblTb NepegaHa ABHO, O4HAKO BO3MOXHa CUrHanuMsaumsa 'g4o
KoHua". B MPEG-A CucTeMbl CUCTEMHbI YPOBEHb rapaHTUpPYeT rpaHuLy 3BYKOBOTo chpeiimMa, ycTtaHaBnnsas
B COOTBETCTBME OfWH 3BYKOBON (hpeiim ogHOMY 610Ky gocTyna. [MoaTomy ANNHA Knacca «0 KOHLa» MOXeT
6bITb BblYMCIEHA NO ANIVHE APYTUX KNAaccoB M obuiell ANnMHe KOAMpoBaHHbIX EP 3BYyKOBbIX hpeiimos.

®nar class_optional MoxeT uncnonb3oBaTtbCA NS YMEHblIEHUA W3B6bITOYHOCTM B npegenax
ErrorProtectionSpecificConfig (). OgHako MHCTpymMeHT EP Tak xe paboTaeT ¢ TeM Xe cambiM YAC/IOM Npefo-
npegeneHHbix Ha6opos. Ecnun ectb N knaccoB ¢ (dass_optional == 1), aToT npegonpeaeneHHbli Habop pac-
wupseTca 4o 2n npegonpegeneHHblx Habopos. Pa3sopaynBaHne HabopoB onucaHo B cnefylolemM nogpas-
nene.

3.8.4.2 MpeponpegeneHHble Habopbl

B aToM nogpasgene onucbiBaeTca nocto6paboTka, Bxon KoTopoi - ErrorProtectionSpedficConfig () c
nepeknoyatenem “"dass_optionar. a BbIX0og - npegonpeaeneHHbie Habopbl, UCNOb3yeMble A4S NpaMeTpoB
epjframe ().

O6uwas npouegypa

Kaxablii npegonpeaeneHHblii Habop pacwnpseTtcs go 2MCOM npegonpegeneHHbix Habopos, rae WCCHy]
- yucno knaccos c (class_optional == 1) B Y-om opurmHanbHomMm npegonpegeneHHom Habope. Mocne aToro nw-
601i knacc c¢ (class_optional == 1) ynomunHaeTtca kak optClass.

3Tn paclwunpeHHble Habopbl HaunMHalTcs ¢ 'Bce optClasses cylecTBYOT U 3aKaHYMBAKOTCSA «HUKaKWUX
optClasses He cyuiecTByeT'. ANropuTMm:
transPred = 0;

for (i=0:/ <nPred:i+*){ Hor allpredefinition sets 7
for(j=0;j <2*NCOJi|;]++){ I unwraping V
for(k =0; k < NCOp]J; k++){ I for alloptional classes V

if (j & (0x01 « K)) {
optClassExists(k) = 0.
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else {
optClassExists[k) = 1;

)

DefineTransPred(transPred. i. optClassEXists):
transPred ++;

rae optClassExists [A] cooblaeT, cywecTtByeT nu A-biih optClass npegonpegeneHHoro Ha6opa (1) nnu Het (0)
B Onpejensiol,emM HoBOM npegonpeaeneHHoMm Habope.

DefineTransPred (transPred, /. optClassExists) onpegenseT transPred-biM HOBbI/i nNpegonpeseneHHblii
Habop, ncnonb3lyemblii ANA nepefaun. 3TOT HOBbIA NpegonpeAenieHHblli HA6op - KOMWUA i-r0 OPUrMHANIBHOTO
npegonpeaeneHHoro Haéopa, KpoMe TOro, YTO OH He nMeeT optClasses, optClassExists koToporo paBHseTtcs 0.

Mpumep

ErrorProtectionSpeciFicConfig () onpepensieT npegonpegeneHHble Habopbl cnefywlwmMm ob6pasom:
Mocne npepBapuTenbHoil 06paboTkn, ONMCaHHON Bbile, NpegonpeAefieHHble Habopbl, UCNoNb3yemble ANS
epjrame Q ycTaHaBnuBalw TCS cneaylLWwmnm o6pasom:

3.8.4.3 BHyTpunosocHas nHgopmayus

MHdopmaumsa dpelima EP. koTopas He BK/l0YeHa BO BHEMOJIOCHYI0 MHGOPMaL Mo, ABAAETCA BHYTpUno-
nocHoll nHipopmaymelii. MapameTpbl, OTHOCALLMECS KITOM MHhopMaLny, NnepefalnTca Kak 3arosioBok dppelima
EP. CyuwecTByloT criegyolwme napameTpsbl:

- BbIGOp npegonpeaeneHHoro Habopa,

- KONInyecTBO 6UTOB cTatpduHra 418 No6aiTHOro BbipaBHUBAHNS;

- IH(bopmMaLuma o knacce, KOTopasi He BK/IlOHeHa BO BHENOIOCHYI0 MHopMaLuio.

[flekogep EP He moxeT gekoAanpoBaTb 3BYKOBYI0 MHhopmauuio pelima 6e3 aTux napameTpoB, W. TakUM
06pa3om, OHM JO0/KHbI 06najaTh 3alWunTol OT OWKN60K, 601ee CUNLHON UNKM paBHOW 3awnTe Apyrux vyactei.
C yyeTOM 3TOro BbI6Op npegonpepesieHHoro Haéopa fosxeH 6bITb 06paboTaH OTAEIbHO OT APYrUX YacTei.
370 cnogyeT U3 TOro, 4TO AJINHA UHopMaunn O klacce MOXeT OblTb M3MEHEeHa B COOTBETCTBUW C npejo-
npefeneHHbiM Habopom. MoaTomy aTOT napameTp Kkogupyetca FEC He3aBUCMMO OT Apyrux yacteil. Ha cTo-
poHe fekojepa B NepBylo oyepefb AeKoampyeTcs BbI6Op nNpejonpefesieHHoro, a 3ateM BblYUCAsAeTCa AMHa
ocTaBLUeliCca yacTu 3aronoBka u gekogmpyeTtcs.

FEC npumeHseTca gnsa 3Tux yacTteli cnegyowmnm obpasom:

OcHoBHoOIi Habop kogoB FEC npuBegeH B Tabnuue 56.

Ta6nuuya 56- OcHoBHOW Habop KopoB FEC ana BHyTPMNONOCHONM MHGopMaLmm

KonmuectBo HeobXxoanMbIX G1TOB Kog FEC O6LLee Yncsio 6uToB J/mHa KoaoBOro criosa
1-2 BonblMHCTBO (NoBTOPEHUE 3 pasa) 3-6 3
3-4 BCH(7.4) 6-7 6-7
5-7 BCH(15.7) 13-15 13-15
8-12 Golay(23.12) 19-23 19-23
13-16 80431.16) 28-31 28-31
17 RCPC 8/16 mN-6ut CRC 50 *

MpumeyvaHnsa

1 obLee KonMuecTBo 6UTOB: Yncsio 6utoe nocne FEC kogmpoBaHus.

2 WunpriHa YepefoBaHus; WMPUHA MaTpuLbl YepeaoBaHus, cM. Takke 3.8.4.8.

3 Npred_parity (v Naltrib_parrty) = o6Lyee konnyecTBo 6UTOB MUHYC YACNO GUTOB, KOTOPbIE BYAYT 3aLUMLLEHbI.
4 SRCPC 3aBepLLeH.

5 uncno 61TOB, KOTOpble ByAyT 3alluieHsl, paBHo Npred (unm obLyee konuyecTBo 6uUToB Ana dass_attrib ().

PacwwupeHHoe FEC

Ecnu gnuHa 3aronoska npesbiliaeT 16 6MTOB, 3TOT 3aroq10BOK 3auuiieH ¢ nomoubio CRC 1 3aBeplueH
SRCPC. CkopocTb SRCPC u konuyecTtso 6utoB CRC curHanmsmpytTcs. MeTtog KogupoBaHua n gekoanpo-
BaHMA Takoil Xe. Kak onncaHo Hmxe anss CRCISRCPC.
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Mopoxpatoume nonnHombl Ana kaxgoro FEC cnegytouime:

BCL 7,4): X 3+x+1

BCH (15.7). X8+XT7+x6+x4+1

Golay (23,12): X 114+XQ+X7+X6+X6+x+1

BCH (31,16): X 15+X" 1+ X 10+X® eX®+X7 «-X6 #X3+X2+X+1

C atumun nonnHomamu FEC(n. k) Ana /-6MTHOTO KOAMPOBAHMA BbINOMHAETCA CriefyolWmnm obpa3om:

Bbluncnsaetca nonMHoMm R{X), KOTopblii yaoBneTsopsieT

M(x) x" 1= 0(x)G (x) + R(x)

M (x): MUHcbopmaLoHHble 6UTbI. CaMblii BbICOKMIA MOPSIA0K COOTBETCTBYET NEPBOMY 6GUTY, KOTOpLIA ByaeT
nepegaH.

G{x). o6pasyoLmnii NONNHOM, ONpeaeneHHblli Bblle.

370T nonnHoMm R (x) npom3BoauT KOHTponb K choice_of pred wnu class_atthb (). n yctaHaBnuBaetcs
B choice_of_pred_parity nnu class_attrib_panty cootBeTcTBeHHO. CaMblii BbICOKWI NOPSAAOK COOTBETCTBYET
nepsomy 6uTy. [lekogep MoXeT BbINOMIHUTb KOPPEKL Mo OWMN60K, NCNONb3ys 3TM 6UTbI naputeTa, 0AHAaKO 3TO
[ONONHUTENbHAsA onepauus.

3.8.4.4 ®yHKUMOHAIbHbIE BO3MOXHOCTU KOHKaTeHauumn

Y nHctpymeHTa EP ecTb pyHKUMOHANbHbIE BO3MOXHOCTU A5 06beANHEeHNA (KOHKaTeHalumn) Heckonb-
KMX MCXOAHBbIX (hpeliMoB kodepa, 4ToObl co3aaTb HOBbIV hpeiim Ana nHcTpymeHTa EP. Mpu aToil KOHKaTe-
Hauuu rpynnbl GUTOB, NPUHAANEXALLMX TOMY Xe CaMOMYy Klaccy B pas/IMyHbIX UCXOAHbIX dpelimax kogepa,
CBA3aHHbI knacc ¢ knaccom. CocTaBHble rpynnbl, NpUHagnexatime TOMy e caMomy knaccy, nmbéo obpabdatbl-
BalTCA Kak OTAEe/NbHbI 3/1eMeHT, NM60 Kak He3aBMUCUMbII Kflacc, Tak Xe Kak nepej KoHkaTeHaunei.

O uwucne dpeiimoB, KoTopble 6yayT cBsA3aHbl, coobuwaeTtcs B number_of concatenated_frame B
ErrorProtecttonSpociftcConfig (). n BbI6op Toro, o6pabartbiBaloTCs M COCTaBHbIE TPYNNbl, NPUHaANexXalne Tomy
)Xe camoMy Knaccy, Kak oTAefbHbli HOBbIW Kiacc, AW C He3aBUCHMbIM K1acCoM, C MOMOLLbI0 CUTHaIM3aLmm
concatenate_flag M [/] (1 cooTBeTCcTBYET "0TAE/1BHOMY HOBOMY OfHOMY Knaccy”,a 0 - sHe3aBUcCMMOMY knacc/').

ToT xe caMmbllii npefonpefeneHHblii Habop JO/MKEH MCNONb30BaTbCA AN BCEX COCTaBHbIX )peiimoB.
Hunkakoili MexaHW3M escape He J0/KEH MCNONb30BaTbCA HU AN KaKoro napameTpa knacca.

3.8.4.5 CRC

CRC obecneunBaeT BO3MOXHOCTb OOHapyXeHus ownbok. NMHPopMaunoHHble 6UTbl KaxAoro knacca
kogupytoTcs CRC. B 3TOM UHCTpYMeHTe onpegeneH cneaywuwmnii Habop CRC.

1- 6uToBbIN CRC1: x+1

2-  6uToBblli CRC2. x2+x+1

3- 6uToBbIi CRC3. x3+x+1

4-  6uTOBbIN CRC4: Xli+x3+x2+1

5-  6uToBbIN CRC5: X5+x4+x2+1

6- 6UTOBbLIN CRC6: X6+X5+X3+x2+Xx+1

7- 6uToBblli CRC7: X7+xB+x2+1

8- 6uToBbIli CRC8: x®+x2+x+1

9- 6uTOBbLIN CRCY: X9+xa+x5+x2+x+1

10- 6uTOBbIN CRC10: X,0+X9+x5+x4+x+1

11- 6uToBbIii CACI11: x1,+X10+x4+Xx3+x+1

12- 6uToBbIN CRC12: X,2+X,1+x3+Xx2+x+1

13- 6uToBbIE CRC13: X,3+X,2+X7+XB+X5+Xx4+X2+1

14- 6uToBbIi CACL4: XN+ X' 3+x5 +x3kx2+1

15- 6utoBblii CRC15: X,5+Xx14kX 11+X 10+ X 7+X6+x2+1

16- paspsAgHblil C/?C16: x 16* * 12¢* 5 |

24-61TOBbIN CRC24: x24+x23+xB+X5+x+1

32-pa3psagHbiii CRC32: x32+x26+x23*x22+x1B+x12+X" +x10+x8+X7*Xx5+x4+x2-*X+1

C aTumMn nonnHomamu koguposaHme CRC BbINONHAETCS CAeayownm o6pasom:

Bbluncnsertca nonmHom R(X), Takoi uTo

M(x)x* = Q(X)G(x) ® R(x)

M (x): UHdhopmaLMoHHble 6UTbl. CaMmblii BbICOKWI NOPSAOK COOTBETCTBYET NepBOMY 6UTY, KOTOPbLIV byaeT
nepegaH

G(x). O6pasytouimnii NONNHOM, ONpeAENeHHbI paHee

K: Uncno 6utos CRC.
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C atum nonnHomom R(x). CRC 6utbl W(x), npefcraBaeHbl Kak:

W (x) = M {x)# + R(x)

3HayYeHne K JO/MKHO 6blTb BbIOpPAHO Tak. YTO6bI YMCNO KOAMpOBaHHbIX 6MTOB CRC He npesbl-
wano 2k-/.

Butbl CRC 3anucbiBaloTcs B 06paTHOM nopsagke, kaxablii 6UT nHBepTupoBaH. Mcnonb3ys atn 6uTh
CRC, pekogep MOXeT BbINOMHUTbL 06HapyeHue owmnbok. Korga ownbka obHapyxeHa yepe3d CRC, moxeT
6bITb NPMMEHEHa OWMNB0YHAA MackMpoBKa ANA YMEHbLUEHUSA yXYALEHUS KayecTBa, BbI3BAHHOIO OLMWOKOMN.
MeToa MacknpoBKku OWMBOK 3aBUCUT OT anroputmoB MPEG-4 Ayauo.

3.8.4.6 Cuctematnyeckne ceepTouHble kogbl (SRCPC)

Mocne CRC kogupoBaHusa BbinonHaetca FEC koguposaHne ¢ SRCPC kogamu. B atom nogpaspgene
onucbiBaeTcA npouecc koguposaHna SRCPC.

Kofiep kaHa/sia 0CHOBaH Ha CUCTEMATUYECKOM PEKYPCUBHOM CBEpTOYHOM KoguposaHus {SRC)co ckopo-
cTbto R=M4. KoanposaHHble knaccbl CRC cBfi3aHbl 1 NOCTynawT B 3TOT Kofep. Tak obpasyetca RCPC kog,.
CKOpPOCTb KOTOPOro U3MEHAETCA A5 KaX0ro knacca cornacHo owmn604HOl YyBCTBUTENLHOCTMU.

3.8.4.6.1 TeHepauua SRC koga

Koa SRC reHepupyeTcs U3 paumoHasbHON Nopoxjalolieil maTpuLbl Npy UCNoNb30BaHUM NeTan obpart-
Holl cBAi3W. Peann3auunsa cABMIoBOro pernctpa kogepa nokasaHa Ha pucyHke 6.

Ona nonyyeHns BbIXOAHbIX BEKTOPOB y, B MOMEHT BpeMeHU t He06X0ANMO 3HaTb COAEPXMMOe CABUrO-
BbIX pernctpos m,1L. m2. 123 T * (COOTBETCTBYeT COCTOSIHWIO) U BXOAHOI 6UT 0, BO Bpems t.

Monyvaem BbIXon Vv,<3>n v,<4>

YB>=m4®m30O m20© (u(© dt)
Vtd>=m* & m3© m,10 (u{© d()
dt=mt4d© m,2© mt\ mtd=u,4® d. 4 m3=0t30 dt3. m2=y.20© d,.2. m,1=u,, © dM

HakoHel, nonyyaem ANsi BbIXOAHOTO BekTopa v, = v,(2), vt,3>. v,<4)) Bo BpemMs t B 3aBMCUMOCTU OT
BXOAHOro 6uta 0, U Tekywero coctoAHuna 17, = (1,<1>71,<2>71,'3), T,<4>)

VM =T 40T 30 N,Odt)=7,30 17 20 17,10 1,

YI3>=T 40T30T 20 1,©dt) =7 ,30 71 ,1D a,

vin =T 40T 307,10 1,©dt) =T ,3d T 20 of

cm, =(8?,L, 1 2.71,3.7,4)=(0.0.0.0)=0

HauanbHoe cocTosiHue Bcerga 0. To eCTb Kaxpjasa fdvelika namaTu cogepxut 0 nepej BXOLOM MepBoro
MHOpMaLMoHHOro 6uta ur

3.8.4.6.2 3aBepleHune koga SRC

B cnyuyae, ecnn ansa kogmpoBaHHoro SRC knacc o6o3HavyeH kak okoH4aHue B tormination_switch (/] B
inErrorProtectionSpecificConfig (). nan kogq SRC ncnonb3yeTcs 405 3aWunTbl MHOpPMaUum B nosioce kogepa

SRC v gomkHbl A06aBUTb 6UTbHI XBOCTa B KOHEL, 3TOr0 Knacca v 3anycTuTb cnegytouiee koguposaHme SRC ¢
HayanbHbIM COCTOSAHUEM, BECb CABUTOBbIVi pPerncTp kogepa A0/KeH 6bITb ycTaHoBneH B 0.
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XBocCTOBble 6UTHI Mocne MHPOPMAaLMOHHOW nocnefoBaTeNbHOCTU UM AN BO3BpalleHWs B COCTOSAHME
T n =0 (3aBepleHne) 3aBUCAT OT NOCNeAHEro COCTOAHUA T n-3 (COCTOAHUE MNocne Bxofa MocnefHero WH-
hopmaumnoHHoro 6uta nn.4). 3asepliarwas nocnefoBaTelbHOCTb 418 KaXAOro COCTOAHWUA, ONUCbIBAEMOTO
wn.3. gaHa B Tabnuue 57. NMpuemMHUK MOXET UCMNOMb30BaTb 3TN XBOCTOBbIE 6UTbI (TB) A4NA 4ONONHUTENBHOTO
o6HapyXeHus oWwnboK.

LononHeHne (MnN.3. un.2. n,.n UN) K MHPOPMaLMOHHON NOCNeA0BaTENbHOCTU MOXET ObiTb BbIYUC/IEHO U3
cnepyloLero ycnoBsus:

onsa Bcex toT n-3<=t<=n: ux© dt =0

Lanee, Mbl nonyyaem i1 BEKTOPA XBOCTOBbLIX 6UTOB 1 '- (MN-3. ON.2. OMN.T UM) B 3aBUCUMOCTU OT COCTOSA-
HMA m,.3=(mMn31 T n32. mn”, mnd)

n3 ="n34¢p'"nR2®T1 n31
) Smn24® mn22® mn2l="3 3®",n31® 0=7.33® 1 n-31
*1¢1 sTnl4p T RBB®T n12 =1 NMM120000 =7 n32

M~ - THal® 0P 0 =T gl
XBOCTOBble GUTbI 47151 CUCTEMATUYECKOTO PEKYPCUBHOTO CBEPTOYHOTO KOZa nNpuBeseHbl B Tabnuue 57.

Tab6nunuya 57- XBOCTOBblE BUTbI 4151 CUCTEMATUHECKOTO PEKYPCMBHOMO CBEPTOYHOIO Kofa

CocrosiHue /nn_3 34 T3 0-32 "Vv31 n3 n2 'nl "n
0 0 0 0 0 0 0 0 0
1 0 0 0 1 1 1 0 1
2 0 0 1 0 1 0 1 0
3 0 0 1 1 0 1 1 1
4 0 1 0 0 0 1 0 0
5 0 1 0 1 1 0 0 1
6 0 1 1 0 1 1 1 0
7 0 1 1 1 0 0 1 1
8 1 0 0 0 1 0 0 0
9 1 0 0 1 0 1 0 1
10 1 0 1 0 0 0 1 0
n 1 0 1 1 1 1 1 1
12 1 1 0 0 1 1 0 0
13 1 1 0 1 0 0 0 1
14 1 1 1 0 0 1 1 0
15 1 1 1 1 1 0 1 1

3.8.4.6.3 Wcnonb3oBaHne SRC ansa koga SRCPC
MpopexusaHune Bbixofa Kogepa SRC no3sonfeT UCNONb30BaTh pas/IMyHble CKOPOCTU AN1A nepejadu.
Tabnuubl NpopexuBaHusa nepeyncneHsl B Tabnnue 58.

Ta6nuua 58- Mpopexusatolwye TabnuLpl (BCe 3HAUEHVS B LUECTHAALATEPUYHOM NpPeAcTaBieHnm)

HOpMar T &9 810 8/11 8n 2 8/13 8/14 8/15 ene 8/17 8/18 8/19 a.'20 8)21 8/22 8/23 8.'24 8/25 8/26 8/27 8.'28 8/29 8/30 8/31 8/32
Pno) FFFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
p.() 0080 88 AB AA EA EE FE FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
P,(2) 0000 00 00 00 00 00 00 00 80 88 s AA EA EE FE FF FF FF FF FF FF FF FF FF
p,(3 0000 00 00 00 00 00 00 0O OO 00 0O 00 00 0O OO 00 80 ss s AA EA EE FE FF

La6noH npopexusaHusa, KOTOPbIA NpumeHaeTca ¢ nepuofom 8, 3aBucuT oT class_rate (cm. Tabnuuy
58). Kaxablii 6uT Ph) ykasbiBaeT, NPOPEXEH N COOTBETCTBYOWMIA cumBon Vi(i) kogepa SRC (To ecTb He pac-
cmoTpeH). Kaxablit 6ut P r(i) ncnonbsyetcs ot MSB K LSB. n 0/1 ykasbiBaeT pexum punctured/not-punctured
COOTBETCTBEHHO. LLabnoH npopexnBaHna U3MeHseTcsa OT Knacca K Knaccy, HO TONbKO B MyHKTax, rae nepuog
13 8 3aKoH4YeH. [Mocne peweHnss 0 TOM. Kakne 6uTbl U3 vi(i) yunTbiBalOTCA, OHU BbIBOAATCA B nopsigke oT vi(0)
no W(3).
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3.8.4.6.4 [JekoauposaHue koga SRCPC

B nekoaepe MoXeT 6biTb BbINO/IHEHA KOpPpeKumnsa owmnbok ¢ nomowbio koga SRCPC, ogHako oTo gonon-
HUTeNbHas onepauus, u JeKofep MOXeT U3B/ieYb OPUTUHANBHYIO MHOpMaLKMIo, UTHOPUPYSA 6UTbI napuTeTa.

JekoanpoBaHne SRCPC moxeT 6bITb BbIMOSIHEHO NPX NOMOLLM anroputma Butepbu NS CBEPTOYHbIX
KOAOB.

3.8.4.7 CokpauieHHble koabl Puga-ConoMmoHa

CokpaleHHble Kogbl Punga-ConomoHa SRS (255-/. 255-2A-1), onpepeneHHble Ha GF(28), MOryT ncnosb-
30BaTbCA 4N15 3aLUTbl OLHOr0 OTAENbHOrO Knacca Uam HeCKONbKMX COCTaBHbIX knaccoB. CocTaBHble Knacchbl
BnocnefCcTBMM o6pabaTbiBaloTCS Kak O4WH OTAENbHbIA knacc. 34ecb K - YNC0 KOPPEKTUpPYyeMbiX OWN6BOK B
OfHOM K/lo4eBOM c/ioBe SRS. 3HauyeHue / oTpaxaeT cokpalleHue.

Mepen SRS koampoBaHueMm, knacc EP nogpasgensercsa Ha yacTu Takmm o6pas3om, 4ToObl UX ANWHbI
6bININ MeHblUEe WK paBHbl 255-2K. AWHbI YacTeli BblYMCAATCA cneaylwum obpasom:

l. = 255-2k, npu i WV,

/(= L mod (255-2k), npn i = N:

L: pnvHa knacca EP B okTeTax;

N: yncno vacreir;

/(. pnuHa i-oii yacTtm (0 < i </1/+1).

Ecnu anuHa N-oii yactu H MeHblue, 4eM 255-2k 6aiiT, fo6aBnseTca Tak MHOro 6MTOB CO 3HayeHuem 0.
Kak TpebyeTcsa ANSA TOro, YTobbl JOCTUTHYTL ANUHLI 255-2/c 6aiiT nepen SRS KoaupoBaHuem/4ekoAMpoBaHu-
eM. 1 B obpaTHOM nopsfke.

Ha cTopoHe gekogepa, ecnu BbINOMHAETCA AeKoAaupoBaHue SRS, TO Xe camMoe YWUC/0 HyNeBblX 6UT
[ONMXHO 6bITb f06aBNeHo nepeg npouenypoit SRSdecoding. n yaaneHo nocne SRS gekoanpoBaHus.

SRS kop, onpegeneHHblin B none lanya GF(2®), nonyyeH un3 obpasywuwero noamHoma pA(x) =
(x-a) (x-a2)... (x-a2*). rae a o603HaYaeT KOpeHb NPUMUTUBHOIO NoAMHOMA T(X) = x8+x4-kx3+x2+1. lBONYHOE
npeactaBneHne a' nokasaHo B Tabnuue 59. rae MSB okTeT criefyeT NepBbIM.

Tab6nwunya 59- [BonyHoe npefctaBnenve ansa 31(0 <= i <= 254) Ha GF{28)

P [BonuHoe ABounyHoe a [BonyHoe a ABounyHoe
npeactasneHue npeacrtasneHune npeacrtasneHune npeacrtasneHue
0 00000000 as3 10100001 a7 11001100 alol 01000001
a0 00000001 at4 01011111 alzs 10000101 ale 10000010
al 00000010 a83 10111110 alx»o 00010111 alxs 00011001
a2 00000100 ass 01100001 also 00101110 a'% 00110010
a3 00001000 as7 11000010 al3l 01011100 a19s 01100100
a4 00010000 ago 10011001 al3 10111000 a196 11001000
35 00100000 389 00101111 alx 01101101 a 197 10001101
a* 01000000 a7 01011110 als4 11011010 alds 0oooowWw
a7 10000000 a7l 10111100 al®s 10101001 a1% 00001110
a8 00011101 a7 01100101 a'3s 01001111 a200 00011100
a9 00111010 ars 11001010 a137 10011110 a2l 00111000
alo 01110100 ara 10001001 a-0 00100001 a202 01110000
a" 11101000 a7’ 00001111 all 010 00010 a203 11100000
arR 11001101 ar76 00011110 auno 100001 cio a2 11011101
a« 10000111 a7’ 00111100 a,4t 00010101 a206 10100111
al 00010011 a7 01111000 ala 00101010 a206 01010011
als 00100110 anm 11100000 alas 01010100 a7 10100110
als 01001100 ad0 11111101 al« 10101000 a208 01040 001
al7 10011000 a8l 11100111 alas 01001101 a209 10100010
ald 00101101 a02 11010011 ald 10011010 a2,° 01011001
a* 01011010 as3 10111011 alar 00101001 a2l 10110010
a20 10110100 3% 01101011 a'48 01010010 a212 01111001
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OkoHYaHue Tabnuuybl 59

. Aeonunoe a fAeouunoe o1 fNeouunoe " fAeonunoe
npeacTaBnenmne npeacTaBnenme npepcrasnenue npeacTaBneHue
a21 01110101 a8s 11010110 a 149 10100100 a213 11110010
a22 11101010 a8s 10110001 also 01010101 a214 11111001
a23 11001001 ag7 01111111 a 151 10101010 a215 11101111
a 24 10001111 ags 11111110 a '52 01001001 a2'8 11000011
a2s 00000011 ago 11100001 a153 10010010 a217 1C011011
a2~ 00000110 ag9o0 11011111 a 154 00111001 a218 00101011
a27 00001100 ag9” 10100011 a 155 01110010 a219 01010110
a2 00011000 a92 01011011 2158 1110 0103 a220 10101100
a29 00110000 a93 10110110 a’'s7 11010101 a 221 01000101
aso 01100000 a94 01110001 a 158 10110111 a222 10001010
a3l 11000000 a9s 11100010 a 159 01110011 a223 00001001
a 32 10011101 ag96 11011001 2 160 11100110 a224 00010010
a33 00100111 a97 10101111 e 161 11010001 a225 00100100
a3a 01001110 a98 01000011 a ‘82 10111111 a228 01001000
a3s 10011100 a " 10000110 ales 01100011 a227 10010000
a3s 00100101 a 100 00010001 a184 11030110 a228 00111101
as? 01001010 a 101 00100010 a185 10010001 a 229 01111010
a33 10010100 a102 0100000 a188 00111111 a230 11110100
a39 00110101 a103 10001000 a1e7 01111110 a 231 11110101
a 40 01101010 a104 00001101 a1es 11111100 a 232 11110111
as4" 11010100 a 105 00011010 a189 11100101 a 233 11110011
a 42 10110101 a108 00110100 a170 11010111 a 234 11111011
a43 01110111 a107 01101000 a171 10110011 a 235 11101011
a4a 11101110 a108 11010000 a172 01111011 a 238 11001011
a4s 11000001 a 109 10111101 a173 11110110 a237 10001011
a 46 10011111 ato 01100111 a174 11110001 a 238 00001011
a4t 00100011 a 111 11001110 a17s 11111111 a 239 00010110
a48 01000110 a 112 10000001 a178 11100011 a240 00101100
a9 0 001100 a1is 00011111 a177 11011011 a 241 01011000
as50 00000101 al4 00111110 a178 10101011 a242 10110000
a 51 000000 a 115 01111100 a179 01001011 a243 01111101
as52 00010100 a 118 11111000 a 180 10010110 a244 11111010
as53 00101000 a 117 11101101 a181 00110001 a 245 11101001
asa 01010000 a11s 11000111 a182 0110 0010 a248 11001111
a 55 10100000 a119 10010011 a183 110 00100 a247 10000011
ass 01011101 a120 00111011 a184 10010101 a248 00011011
a3z 10111010 aiz 01110110 a185 00110111 a249 00110110
as8 01101001 al1l22 11101100 a 188 01101110 a 258 01101100
as9 11010010 al23 11000101 a '87 11011100 a 251 11011000
a6o 10111001 alz24 10010111 a 188 10100101 a 252 10101101
ael 01101111 al25s 00110011 a 189 01010111 a 253 01000111
a62 11011110 a 128 01100110 a190 10101110 a» 4 10001110
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Ona kaxpoi n3 yacteli naputeT SRS ¢ NOMHON ANNHON OKTETOB 2K BblUMWCASiETCA, MCNONb3ya A(X) cre-
ayouwmnm obpasom:

p(x) = x*k n{x) mod a(x)

1 (X): NOAMHOMMUANbHBIA NpeAcTaBUTeNb YacTh. HU3WKUA NOpPsAAOK COOTBETCTBYET NEepBOMY OKTETY:

p (X): NnoNMHOMUANbHbIV NpefjcTaBuTeNlb YETHOCTU. HU3LWNIA NOPSAAOK COOTBETCTBYET NEPBOMY OKTETY.

[na xpaHeHua v nepejaun naputeT fobaBnseTca B KOHUe knacca EP. 3T0T npouecc nokasaH Ha
pucyHke 7.

Knykc EP fomkeH 6brrb nBptO 4 OH

PucyHex 7 - KogmpoBaHue RS cpeiima EP

3.8.4.8 PekypcuBHOe yepefoBaHue
YepepoBaHue npumMeHseTca MHOrocTyneHyatbiM cnoco6om. PUCyHOK 8 nokasbiBaeT MeTo[ yepe-
foBaHusA.

| | 3wp*uB+«mnB Butbl
| | H—aiiu wwbw 6uTbl
PucyHok 8 - OfHa cTagns yepefosaHus
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B MHOroctyneH4yatom yepefoBaHWM BbIXO[ 3TOW cTagum yepefoBaHus obpabaTbiBaeTcs Kak Hesaliu-
WeHHasa yacTb B cnepytoleii ctagun. PUcyHok 9 nokasbiBaeT Nnpumep 2 ctajuv yepenoBaHuii.

CrAaTl Cl*ma KMU1

93aLNTUMbIX BUT»
BMUIMLAVHLLEAATCs 11 1111 1 m
«HMiiW>*Mtéwe«rTTT I L LI TET T W

PuCyHOK 9 - MpUMep MHOroCTyneH4aToro YepesoBaHus

MyTem BbiGOpa WHUPUHLI W MaTpULbl YepefoBaHns 4ns NoayvyeHnus o4UHAKOBOW ANMHLI C AIMHON Koja

FEC (unu 3HavyeHusa 28 B cnyvyae kogoB SRCPC) pasmep uyepefoBaHus MOXeT 6biTb ONTUMU3NPOBAH AN
Bcex FEC kopoB.

B chakTuyeckom cnyuae obljee KonmyecTso 6UTOB AN YepefoBaHNA MOXET He MO3BOINTb MCMOMb30-
BaTb TaKOW NpsIMOYronbHUK. B Takom cnyyae ucnonb3yetcs matpuua, kak nokasaHo Ha pucyHke 10.

PucyHok 10 - Matpuua yepefoBaHUs B HEMPSAMOYro/IbHOM Cyyae

3.8.4.8.1 OnpepeneHne pekypcUBHOro YepenoBaHus

[Ba nH(OpMaLNOHHbIX MOTOKa X, U Y ABNSTCA BXOAaMU:
X,0<*/c/Xx;

Yf 0<*j<tr

roe /, nly - uncno 6MTOB ANS KAXA0TO U3 BXOAHbIX NOTOKOB X, U Vj COOTBETCTBEHHO. X, HACTPOEH HA MaTpuULy
yepeaoBaHuUsa CBEPXY BHM3 W C/IEBa HANpaBO B rOPW3OHTA/IbHOM HanpaBneHun.

HaCcTpoeH Ha ocCTa/lbHble
MecTa B BeEpTUKanbllOM HanpaBneHUN.

C WupuHoii uepepoBaHna W pasmep MaTpuubl YepefoBaHus nokasaH Ha pucyHke 11.

O* +/y)/ W.d* X*ly -D *W. '( ykasbIBaeT Ae/IeHVe C OKpYT/IEHNEM.

PucyHok 11 - Pa3mep matpuLbl YepenoBaHns
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MonesHblii BbIXOAHON 6MTOBbIN NOTOK ZK (0 < K <= /X ¢ /y) CUMTbIBAETCA C 3TON MaTPULLbl CBEPXY BHU3 U
cfeBa HanpasO B FOPU3OHTa/IbHOM HanpaBneHun. Takum o6pa3om GUT. PacnonOXeHHbI B T -OM cTonbue n
n-olictpoke (TunHauymHat Tca c 0)cooTBeTcTByeT Zk . rge:

K=T *D +min(m, <) +n

B matpuue X. ycTaHOB/EH B

m=imod W.n =i/W .

Takum o6pa3om Zk, KOTOPbI yCTaHOBNEH XT CTAHOBUTCS.

Zk=X-.rpe k= (/mod W) *D emin (/ mod W. d) +i/lW

BuTbl, KOTOpble yCTaHOBMEHbI C X, B MaTpuLe YepeaoBaHus, NokasaHbl Ha pUCyHke 12:

0'=DH1Y

PucyHok 12 - BuTbl, yCTaHOB/EHHbIE C X; B MaTpuLie YepesoBaHns

Takum o6pa3om B m-0il cTpoke Y] ycTaHOBNEH U3 N-0i cTpoku, rae n =0' & (n? <d ? 1: 0) K OCHOBaHMIO.
Takvm o6pa3om Zk. ycTaHOBNEHHbI Y. NpeAcTaBfieH cneayolmnm o6pas3om:
Sotj to O:
fort =01to 0-1 {
fork - m “D+min(m. d)+D'+(m <d’? J:0) to fm+1J *D+min (m+1,d) - 1 {

3.8.4.8.2 Pexumbl yepenoBaHus
[iBa pexxuma uyepefoBaHus, pexum 1 v pexum 2. B COOTBETCTBMM C interloavejypo 1un 2. onpegeneHsl B
crnefyrowux seipaxenmnax. Tabnuya 60 n Tabnuua 61 galT kpaTkuii 0630p 4OCTYNHbLIX KOHbUrypayuii.

Tab6nuya 60- WuprHa maTpuubl YepesoBaHus

mlerteayB lype ec_type =* 0 (SRCPC) focjype **1/2 (SRS)
0 YepepoBaHue oTcyTCTBYET
1 28 6ut [AnuHa knacca
2 3aBuUCUT OT NepekyeHns YepenosaHua (cm. Tabnuuy 61)
3 3apes3epBupoBaHoO

Tab6nuuya 61- WnpuHa matpuupsl YepefoBaHus Ans interleave_type 2

inleneave_switch focjype ** o (SrRcpPC) fec_typo*»1/2 (SRS)
0 YepepnoBaHve oTCyTCTBYET
1 [nvHa knacca [nuHa knacca
2 28 6ut He paspelueHo
3 KoHkaTeHaumns

B cnyuae fecjypo-0 (SRCPC) yepegoBaHune BbiNnonHsAeTcs No6uTHO. B cnyvae focjype == 1 unum fec_
type == 2 (SRS) yepepoBaHue BbINOSHAETCA No6aiTHO.

3.8.4.8.2.1 YepepoBaHue B pexume 1

MHoroctyneHuatoe yepefoBaHue ncnonb3yetca Ana ep_encoded_class oT nocnegHero knacca Ao nep-
BOrO Kfiacca, Korga 6utbl HanosiHeHUs fo6aBneHbl Nocie Yyepego0BaHHbIX knaccos. MNpouecc yepefoBaHuns Npo-
pomkaeT aTpubyTuBHYI0 YacTb knacca op_header() (koTopblili asBnsetcs class_attrib () + class_attnb_parity)
n npegonpegeneHHyto YyacTtb ep_header () (koTopblii iBnsietca choice_of_prod  choice_of _pred_parity), kak
nokasaHo Ha pucyHke 13.
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LnpuHa maTpuubl YepeaoBaHus BbibupaeTcsa cornacHo ncnons3dyemomy FEC. B cnyyae SRCPC kogu-
poBaHusa (fecjype == 0) wupuHa maTpuubl YepeaoBaHuUs cocTaBnsieT 28 6utos. B cnyyae SRS kognpoBaHus
(fecjype == 1unu 2) wupuHa maTpulbl YepenoBaHNs paBHa A/IMHe knacca B 6aiiTax. buTbl B knacce 3anu-
CblBAKTCS B MaTpuLy YepenoBaHuii 6ainToB A4na Kaxnoro cronéua.

LWnpnHa maTpuubl YepeaoBaHUa A4NA YacTeli 3arofoBka NMb6o pasHa A/IMHE KNYeBOro cnosa (B 6utax),
npepocTaBNeHHOR 6104YHBIM KOAOM cornacHo Tabnuue 61. unm 28 6utam, ecnn ncnonb3yetca SRCPC.

3.8.4.8.2.2 UYepepoBaHue B pexume 2

B pexume 2 dnar ykasbiBaeT, 06paboTaH nu knacc ¢ yepegoBaHueM, U Kak MMeHHo. O6 aTtom chnare
intorloave_switch coobuwaetca B npegenax nonocbl. 3Ha4yeHne 0 ykasbiBaeT, UTO knacc He obpaboTaH c ve-
pepoBaHnem. 3HayeHne 1 ykasbiBaeT, YTO KJacc YepegoBaH PeKypCMBHO M A/IMHA Knacca UCnofb3yeTcs Kak
WwnprHa yepegoBaHns (Mnun gnnuHa B 6utax B cnyyae SRCPC. unm gnuHa B 6alitax B cnyyae SRS). 3HaueHne
2 yKasbiBaeT, YTO kjacc YepefoBaH PeKypPCUBHO U WNPUHA AO/MKHA 6biTb paBHOW 28 (pa3peleHo TONbKO B
cnyyae SRCPC). 3HauyeHune 3 ykasblBaeT, YTO K/lacc CBA3aH, HO He YepefoBaH pekypcuBHo. Onepauus yepe-
posaHua ana ep_headeraHanornuna pexumy 1.

PucyHok 13 noka3biBaeT cxeMy yepegoBaHua anda fecjype == 1 uam 2 [SRS) u interleave_switch == 1.
LnpnHa gomkHa 6bITb Yncaom 6aiiToB B knacce. buTbl B Knacce 3anucbiBalOTCA B Matpuuy YyepefoBaHuit
6ainToB gNAa Kaxazoro cronéua.

KnaccTdp 4 — LK RS KoHTpOsb

PucyHok 13 - Marpuua yepefiosaHus B cnydyae RS kiacca

Mpouecc yepegoBaHua AnsA nony4veHus interieaved_frame_mode2 onucbiBaeTca crnegywowmm o6pasom
(N: uncno knaccos):
clearbuffer BUF_NO /* Buffer for non-interleaved part. 7
clearbuffer BUF_Y/* Buffer for Yinputin the next stage V
for(i=0,* <w,y++)
iff class_reordered_output = 1) {
k = cJass_output_order[choice_ofj>red)[j]:
} else {
k=j:

}
if (interleave_switch[choice_of_pred)[k] == 3) {
add ep_encoded_class[k] to BUF_Y:

}
if (interleave_switch[choice_ofj)red]k}==0) {
add ep_encoded_class[k]to BUF_NO;

}
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fo r(j*N -\;j>*0 ;h ){
if (class_reordered_output==1) {
k = dass_output_order(choice_of_pred][j]:
} else {
k=1j:

)if ((interleave_svlitch[choice_of_pred)[k]/=0)
&& (interteave_switch[choice_of_pred[{kj'=3)){
if (interfeave_switch[choice_of pred][k] == 1){
set the size ofthe interleave window to be the length ofep encoded classfk]:
} else if (intedeavo_switch[choice_of pred]k]--2 ) {
set the size ofthe interleave window to be 28:

inputep_encoded_class[k]into the recursive interleaveras X input:
inputBUF_Yinto the recursive interleaveras Y input:
setthe outputofthe interleaverinto BUF_Y:

}

}
add BUF_NO to BUF_Y:
if(bit_stuffing){

add Nstuffstuffing-bits to BUF Y:

input class_attrib() followed by class_attrib_pahty into the recursive interleaver as X input:

inputBUF_Yinto the recursive interleaver as Y input:
set the output ofthe interleaverinto BUFJY:

input choice_of _pred followed by choice_of_pred_parity into the recursive interleaveras X input:

input BUF_Y into the recursive interleaver as Y input: setthe outputofthe interleaverinto BUF_Y:set BUFJY

into interleaved_frame_mode2:

3.8.4.9 YnopsagoumBaHue Knaccos

NHcTpymeHT EP no3BonsieT nepeynopsafo4vmBaTh K1acchl Tak, YTO HET HE06XO0AMMOCTU NPUBSA3LIBATLCA K
nopsifiKy npegocTaBfeHHOMY/TpebyeMoMy 3BYKOBbIM koAekoM. Mopsiflok KnaccoB nocse nepeynopsgovyeHus
curHanuampyetca kak class_output_order[/] (/] B nonoce. lekoaep EP nepeynopsgounBaeT Knaccbl Bo dypeii-
Me EP, ucnonb3ys /-blit npegonpeaeneHHblii Habop, Tak 4Tobbl Y-bili knacc peiima EP 6bin HanpaBneH Kak

(class_output_order [/] [/])-bli1 knacc kK 3ByKOBOMY AeKOAEPY.
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MpunoxeHne A
(cnpaBoyHoe)

dopmaTbl 06MeHa ayamodalinamum

A.1 BeBepeHue

MonHble BO3(NOXHOCTM 1 TM6KOCTe MPEG-/T Ayapo, Takme Kak KOMNO3ULMs 3BYKOBbIX CLEEH 13 MHOXECTBEHHbIX 3BY-
KOBbIX O6BEKTOB, CUHTE3MPOBAaHHbIN 3BYK 1 NpeobpasoBaHue TekcTa B peyb, JOCTYMHbI, Tobko ecnv MPEG-/T Ayavo uc-
nosnb3yetcs BMecTe ¢ MPEG- 4 Cuctembl. ®opmatbl 06MeHa, onpejesieHHble 3[echb B NPUnoXeHun A. NoaaepXxvsatoT nLlib
Heb60o/bLLIoe NOAMHOXECTBO BO3MOXHOCTe MPEG-A Ayavo, onpefenss hopmartbl A1 XpaHeHVst U nepefayn oTAe/bHbIX
MOHO, CTEPEO NI MHOrOKaHasIbHbIX 3BYKOBbIX 0ObLEKTOB. CXOXMX C chopmaTamu, onpegenieHHsim B MPEG- 1 n MPEG-2.

HopmatuBHble anemeHTsl B MPEG-/T Ayano 3akaHuvBaloTCst onpeaeneHnemM nosiesHbix Harpysok (MprMepHble 3K-
BUBa/IeHTbI hpelimam notoka 6uToB B MPEG- 1 1 MPEG-2) 1 cTpykTypamu KoHdurypauum kogepa (HanomyHatoLWmmMm
MPEG-1/2 nicpopmanumio 3aronoBka). OfHaKo HET HUKAKOro HopMaTuBHOTO onpeaenedns MPEG-/1 Ayano 0THOCUTE/bHO
TOrO, KaK 3TU 3/1eMeHTbl My/IbTUMIEKCUPYIOTCS, MOCKO/IbKY 3TO TpebyeTcst TONbKO A/1A OrPaHNYEHHOr0 Yncaa NpUIoXeHwiA.
OpHako 3T0 MHGIOPMATUBHOE MPWUIOXKEHNE OMUCLIBAET Takoe My/bTUMIEKCUpoBaHue. Tem He meHee gekoaepbl MPEG-/1
He 06sa3aTeNIbHO A0MKHbI UMETb 3TN hopMaThl MHTEpelica.

A.2 dopmaTtbl obmeHa AAC
A.2.1 CnHTakcuc
A.2.1.1 AAC MPEG-2 Audio_Data_Interchange_Format. ADIF (tabnmubl A.1. A.2. A.3. A.4. A5).

Tab6nuuya A.l1-CuHTakcucadif_sequence

CvHTaKeuc Konvnuectso 61tos MHemoHVKa
adif sequence))

adif_headerQ:

byte_alignment():

raw data stream)):
i

Ta6nuuya A.2- CuHtakcuc adif_header ()

CviHTakcuc Konunuectso 61toB MHeMoHVKa
adif header))
{
adif_id: 32 bslbf
copyrightjd_present: 1 bslbf
if (copyrightdd_presenl)
copyrightjd: 72 bslbf
ohginal_copy: 1 bslbf
home: 1 bslbf
bitstream type: 1 bslbf
bitrate: 23 uimsbf
nuT_program_config_elements: 4 bslbf
if (bitstreamJype == 0) {
adif buffer fullness: 20 uimsbf
for (i=0; i <num_program_config_elements + 1; /++) {
program config element)):
}
}
Tab6nuuya A.3- CuHTakcuc ravr_data_stream ()
CuHTakemc Konnyectso 6vtos MHeMoHuKa
raw data stream()
{ while (data_available()) {
raw data blockQ;
}
}
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Tab6nuya A.4- CuHtakcuc adts_sequence ()

CuHTaKeuc
adts sequence!)

ivhtle (nextoHsQ == syncword) {

adts frame():
}
)
Tabnuuya A5 - CuHtakcuc adts__frame ()
CuHTaKeuc
adts framel)
{
adts_fixed_header():
adts_variable_header():
if (number__of_raw_data_bk)cksJn_frame == 0) {
adts_error_cbeck():
raw data biockQ;
else {
adts_header_error_check():
for(i=0: ik=number_of raw_data_btocksJn_frame: i++){
raw_data_bk>ck():
adts raw data bJock error check!):
}
}
}

A.2.1.2 dukcupoBaHHbIi 3aronosok ADTS (Tabnuua A.6).

Tab6nuya A.6- CuHtakcuc adts_fixed_header{)

CuHTaKeuc
adts fixed header!)
{
syneword:
ID:
layer.
protection_absent:
profile_ObjectType:
samplingJrequencyJndex:
private_bit;
channelconfiguration:
original_copy:
home:

A.2.1.2.1 MNepemeHHbIii 3aronoBok ADTS (Tabnuua A.7).

Tab6nuua A.7- CuHtakcuc adts_variable_header ()

CuHTakcuc
adts variable header!)

{ copyrightJdentification_bit:
copyr<ghl_identification_start:
aaejeamejength:
adts buffer fullness:
number of raw data blocks in frame:

}

Konnuectso 6utoe

KonuyecTso 6utoe

Konnuectso 6utoe

[y
N

PR WORr ANRENR

Konnuectso 6rtoe
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MHemoHuKa

MHeMmoHuKa

MHeMmoHuKa

bslbf
bslbf
uimsbf
bslbf
uimsbf
uimsbf
bslbf
uimsbf
bslbf
bslbf

MHemoHwMKa

bslbf
bslbf
bslbf
bslbf
uimsbf
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A.2.1.2.2 O6bHapyxeHue owmnbok (Tabnmupl A.8. A.9. A. 10).

Ta6nuya A.8- CuHTakcuc adts_enor_check

CuHTakcume KonunuecTtso 61ToB MHeMOoHVKa
adts error check()
if (proteciion_absent == V)
crc_check: 16 Rpcbof

}
Ta6nunuya A.9- CuHtakcuc adts_header_error_check
CvHTaKeuc Konnuectso 61tos MHemOoHVKa

adts /leader errorcheck 0

if (protection_absent == '0") {
for (i=1: ik=number_of_raw_data_blocks_inJrame; i++){

raw data block posibon(i): 16 uimsbf
}
crc check: 16 rpcbof
}
}
Ta6nuuya A.10- CuHtakcuc adts_raw_da/a_block_errorcheck ()
CuHTakcuc KonnyectBo 6utoe MHeMoHuKa
adls_raw_daia_block_error_check(i)
{
if (protection_absent == OJ
cfc_check; 16 rpcbof
}

A.3 CemaHTuKa
A.3.1 KpaTkuii 0630p

raw_data_block () cogepxuTt Bce AaHHble, KOTOpble OTHOCATCA K 3BYKY (BKIOYasA BCOMOraTesibHble AaHHble). Kpo-
Me Tora, JOnoNHUTeNbHas UHdopmMauus, Takas kak sampling_frequency. Heobxoguma 15 MOMHOMO ONVCaHNUS 3BYKOBOI
nocnefosatenbHOCTU. dopmar o6MeHa 3BYKOBbIMU AaHHbIMU (ADIF) cogepXuT BCce aneMeHTbl, KOTOpble Heo6XoanMbI
[NA OnMcaHnsa NoToka GUTOB COMTACHO 3TOMY CTaHAapTy.

[nsa onpegeneHHbIX NPUIOXKEHWA HEKOTOPbIE WM BCE 3/1IEMEHTLI CUHTaKCUCa, onpejenieHHble B 3aronoske ADIF.
Hanpumep sampfing_rate. MOryT 6bITb U3BECTHbI IEKOAEPY 3a CHET APYr1X CPeACTB W. CliefloBaTesibHO, He NOABATLCA B
noToke 6utoe.

Kpome Toro, MoxeT notpeboBaTtbCs AOMNOMHUTENBHAA MHOPMaUUs, KOTopas n3MeHseTcs oT 6/1oka K 610Ky (Ha-
npyumep. YTo6bl YBE/IMUNTL YUTAEMOCTb AaHHbIX UK YCTOWYMBOCTD K OLIMOKaMm). CnegoBaTesisHO, TPaHCMNOPTHbIE NMOTOKK
MOTYT GbITb paspaboTaHbl 4/1 ONpeAesieHHOro NPUIOXKEHUA 1 He onpejesieHbl B 3TOM cTaHgapTe. OfIHako OfUH HeHop-
MaTVBHbIi TPAHCNOPTHbIA NOTOK, Ha3BaHHbIA TpaHcnopTHbIM oTokoM 3BYKOBbIX [laHHbiX (ADTS). onucaH. OH MoxeT
MCMOMb30BaTLCA /15 MPUNOXKEHWNI, B KOTOPbIX AEKOEP MOXET aHa/IM3MPOBaTL 3TOT MOTOK.

A.3.2 ®opmat obmeHa 3ByKOBbIMU AaHHbIMU (ADIF)

raw_data_stream () - nocnegoBatensHocTb raw_data_bhck () 610kos.
prograt_canl>g_e!sten( () coaepXxvT nHcopmamio 0 KoHdurypauum ans ogHoN nporpammbl.

A.3.3 TpaHCMOPTHbIA NOTOK 3BYKOBbIX AaHHbIX (ADTS)

O - ngeHTndmkaTtop MPEG ycTtaHoBneH B' 1 ecnv 3ByKoBble AaHHble B noToke ADTS - AAC MPEG-2 n B '0\ ecrin
3BYKOBblE flaHHble - MPEG-A.

profile_ObjectType - nHTepnpeTauusa 3TOro a1eMeHTa fJaHHbIX 3aBUCUT OT 3HaYeHns 6uTa naeHtndukaropa. Ecim
NAEHTUCMKATOP paBeH T, 3Ta 06/1acTb COAEPXUT Ty e camylo MHhopmaumio, YTo M 061acTb KOH(Urypauum B noToke
ADTS. Ecnun ngeHtndomkatop paseH -0'. aToT a5ieMeHT o603HavaeT Tun obbekta MPEG-A Ayauo {profile_ObjectType* 1).

samplingJrequency_ir>dex yka3blBaeT 4acToTy AUCKpeTU3aLum, Ucnonb3yemyto cornacHo tabnuue 17. 3HaveHue
escape He pa3peLueHo.
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chanrrel_coc>r>gurat>on yka3blBaeT UCMOoNb3yemMyto KOHdMrypaumio kaHanos. B cnyuae {ctianne)_configuration> 0)
KOHUrypaums kaHanoB gaetcs B Tabnumue 18. B cnyyas (channet_configuration == 0) koHdurypaumsi kaHanoB He onpege-
/leHa B 3arofioBke 1 3afaeTcs crneayoLmm 06pasom:

MPEG-2/4 ADTS - oTaenbHblii program_config_elemenl (). sBnsitowmiicsi NnepebIM CUHTAKCUYECKUM 3/IEMEHTOM B
nepsoM rav/_data_btock {) nocne 3aronoska: onpegensieT KOHUrypauuo kaHana. dneMeHT program_conTtg_element {)
MOXeT He MpUcyTcTBOBaTb BO Bcex (hpeiivax. fekogep MPEG-/T ADTS He J0/IXEH reHepupoBaTh BbIXOAHbIE AaHHbIE,
noka oH He nonyuut program_config_elemenl (), B To Bpems kak gekogep MPEG-2 ADTS MOXeT NPUHATb HESIBHYHO KOH-
urypaumio kaHana.

MPEG-2 ADTS: Nomnmo ucnonb3osanus pfogram_conTig_elemenl (). koHduMrypauus kaHanos MoxeT npegnona-
ratbCsi HesIBHOM MM MOXET GbIThb N3BECTHA B NMPUIOKEHUN.
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Mpunoxexne b
(cnpaBoyHoe)

MHCTPYMEHT 3aluThl OT OWMG0K
Hwxe npefcTaBneHbl hopmaT TEKCTOBOrO dhaiina BHyTPMNONOCHOM nHdopmMaLmm 1 ero npumep ans AAC, Twin-VQ.
CELP 1 HVXC. Kpome TOro npefcrasfieH npyMep MackMpOBKW OLLMGOK.
B.1 Mpumep BHYTPUNOMOCHOW MHopMaunm
B.1.1 Mpumep gna AAC

JTOT NpUMEpP OCHOBAH Ha KaTeropusix YyBCTBUTENILHOCTY K OLUMGKAM, OMUCAHHBIM B HOPMATUBHOM YacTn. Hkec-
Neflylowas sawmTa oT oLMB0K MOXET MCMO/b30BaTLCA NPY COOTBETCTBUM KaTeropuii YyBCTBUTENILHOCTM Knaccam. 1ot
npuMep nokasbiBaeT UCMo/b30BaHMe NPOCTOr0 PexuMa C 04HUM KaHasiom 1 6e3 extension_payload ():

Knacc JvHa Yepenosaxvie SRCPC puncture rate [nmHa cCRC
0 6 61T BHyTpukagposoe 8/24 6
1 12 6ut BHyTpukagposoe 8/24 6
2 9 6ut BHyTpukagposoe 8/8 6
3 9 6ut - 8/8 4
4 [0 koHua BHyTpukagposoe 8/8 -

B5.1.2 Mpumep gnsa Twin-VQ

Hwxe onucbiBatoTcst NpuMepbl HasHadeHnss 6utoe UEP npodunio Maclutabupyemoro 3eyka (06bektT TwinVQ).

VimeeTcsa ABa pexvmMa kogmpoBaHus: ¢ n 6e3 PPC (Mepuognyeckuii Mukosbili KOMNOHEHT). O6bIYHO Kogep FIokeT
afanTuBHO BblbupaTb PPC, HO B faHHOM cilyyae HeobxoAvMo Bcerga nofaepXmsBaTth pexum «BK/Bbika». Ecin PPC
BK/HOYEH, TO 43 6uTa BbIAENATCA 415 KBAHTOBAHWUA NePUOANYECKNX MUKOBbLIX KOMMOHEHT, 1 3TN 6UTbI AO/MKHbI ObITh 3a-
LMLLIEHBI KaK CRyXebHas nHdopmauys.

[nsa kaxAoro pexvmMa nokasaHo pacnpegeneHve yeTbipex pasiMyHbIX ckopocTeli nepegaun. 16 kK6UT/C MOHO.
32 k6uTt/c cTepeo, 8 k6ur/c + 8 KGUT/C MaclTabUpyeMoro MoHo 1 16 k6ut/c +16 K6UT/C CTepeo AN KaxAoro pe-
Xuma.

Bo BCex cyyasx KOppekums OWn60K N MHCTPYMEHTb 06HapYyXXeHNs NPUMEHSI0TCA Tobko K 10 % 6uToB Ans
cnyxe6Hoi nHcpopmauun. Y octaBlIMXcs BUTOB Ana MHAeKcoB koadhdmumeHToB MAKI HET HuKakol 3awmTsl BoobLLe.
B pesynbTaTte Takoro pacnpegeneHus 6UToB CKOPOCTb Nepefjayn yBenmunBaeTcs MO CPABHEHWIO C OPUTMHAIBHON 1C-
XOZHOW CKOpPOCTb NpubnnsutTencHo Ha 10 % B cnyuvae BkouveHuss PPC n meHee yem 10 % B criyyae BbIK/HOYEHUS
PPC.

a) PPC (Mepuopuyecknii MnkoBbIi KOMNOHEHT) BK/IHOYEH

16 K6UT/C MOHO:

Knacc 1:121 6uT (cpmkcmposaH), kog SRCPC 8/12, 8 6ut CRC
Knacc 2: 839 6utoB (chnkcuposaH), kog SRCPC 8/8. CRC HeT

32 k6ut/c cTepeo.

Knacc 1: 238 6utoB (chmkcuposaH), kog SRCPC 8/12, 10 6ut CRC
Knacc 2: 1682 6uta (chukcuposaH), kog SRCPC 8/8, CRC HeT
8 kbuT/C + 8 KBUT/C MacLuTabupyemoe MOHO:
Knacc 1:121 6uT (cbukempoBaH), kog SRCPC 8/12. 8 6ut CRC
Knacc 2: 359 6utoB (chmnkcuposaH), kog SRCPC 8/8. CRC HeT
Knacc 3: 72 6uta (chukecmposaH), kog SRCPC 8/12. 8 6ut CRC
Knacc 4: 408 6utoB (chukcmposaH), kog SRCPC 8/8. CRC Het

16 k6uT/C + 16 KGUT/C MacLITabrpyemoe cTepeo
Knacc 1: 238 6utoB (chmnkcuposaH), kog SRCPC 8/12, 10 6ut CRC
Knacc 2: 722 6uTa (chmkcupoBaH), kog SRCPC 8/8. CRC Het
Knacc 3: 146 6utoB (chnkcuposaH), kog SRCPC 8/12, 10 6ut CRC
Knacc 4:814 6utoe (cmkcnposaH), kog SRCPC 8/8. CRC Het

6) PPC oTkntoueH

16 k6nT/c MOHO:

Knacc 1: 78 6utoB (coukcuposaH), kog SRCPC 8/12. 8 6ut CRC
Knacc 2: 882 6uta (chukcuposaH), kog SRCPC 8/8. CRC Het

72



32 k6uT/c cTepeo:

Knacc 1:152 6uTa (dmkcmpoBaH), kog SRCPC 8/12, 10 6ut CRC
Knacc 2: 1768 6utos (chukcmposaH), kog SRCPC 8/8. CRC HeT

8 k6uT/c + 8 KBUT/C MacLuTabupyemoe MOHO:

Knacc 1: 78 6utos (thukcmposaH), kog SRCPC 8/12, 8 6ut CRC
Knacc 2: 402 6uTta (dmkcmpoBaH), kog SRCPC 8/8. CRC HeT
Knacc 3: 72 6uta (chukcmposaH), kog SRCPC 8/12. 8 6ut CRC
Knacc 4:408 6uToB (chukcuposaH), kog SRCPC 8/8. CRC HeT

16 k6uT/c +16 K6UT/C MaclTabnpyemoe cTepeo

Knacc 1: 152 6uta (dmkcmpoBaH), kog SRCPC 8/12, 10 6ut CRC
Knacc 2: 808 6uToB (chmkcuposaH), kog SRCPC 8/8, CRC HeT
Knacc 3: 146 6uToB (chukcuposaH), kog SRCPC 8/12. 10 6ut CRC
Knacc 4: 814 6uToB (chmkcuposaH), kog SRCPC 8/8. CRC HeT

B.1.3 Mpumep ana CELP

FOCT P 53556.1-2012

Cnepytouime Tabnuupl obecneunBatoT KpaTkuii 0630p KonmyecTsa 6UTOB, BbIAENAEMbIX Ha KaXKAYH0 KaTeropuio vyBs-
CTBUTE/IbHOCTU K OLIMGKaM, 3aBUCALLYI0 OT KOHdMrypauum.

B.1.3.1 Pexum y3kononocHsli MPE

Kpatkuii 0630p BblgeneHns 6UToB A5 y3kononocHoro MPE:

Pexviv MPE Moadpeiiubl But”peiim ButoBas ckopocTb ECRO
0 4 154 3850 6
1 4 170 4250 6
2 4 186 4650 6
3 3 147 4900 5
4 3 156 5200 5
5 3 165 5500 5
6 2 114 5700 4
7 2 120 6000 4
8 2 126 6300 4
9 2 132 6600 4

10 2 138 6900 4
n 2 142 7100 4
12 2 146 7300 4
13 4 154 7700 6
14 4 166 8300 6
15 4 174 8700 6
16 4 182 9100 6
17 4 190 9500 6
18 4 198 9900 6
19 4 206 10300 6
20 4 210 10500 6
21 4 214 10700 6
22 2 110 11000 4
23 2 114 11400 4
24 2 118 11800 4
25 2 120 12000 4
26 2 122 12200 4
27 4 186 6200 6
28 3apesepBMpoBaHO

29 3apesepBMpoBaHo

30 3apesepsBnpoBaHo

31 3apesepsBuposaHo

ECR1

© © © ©o o o oRRR

L
W oW W W W W

13

ECR2

20
20
20
16
16
16
12
12
12
12
12
12
12
20
20
20
20
20
20
20
20
20
12
12
12
12
12
20

ECR3

37
a1
45
36
39
42
29
31
33
35
37
39
41
41
45
49
53
57
61
65
69
73
33
35
37
39
41
49

ECR4
78
90
102
79
85
91
60
64
68
72
76
78
80
74
82
86
90
94
98
102
102
102
52
54
56
56
56
98
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5.1.3.2 Pexum LunpokononocHsii MPE
KpaTkuii 0630p BblgeneHus 6UTOB A4Ns WMpokonosocHoro MPE

PexvmMPE  MoadpcliMbl Bur.'dpeiim BuvToBas ckopocTb £CA0 £CAL ECR2 ecas £CH4
0 4 218 10900 17 20 27 45 109
1 4 230 11500 17 20 27 49 117
2 4 242 12100 17 20 27 53 125
3 4 254 12700 17 20 27 57 133
4 4 266 13300 17 20 27 61 141
5 4 278 13900 17 20 27 65 149
6 4 286 14300 17 20 27 69 153
7 3ape3epsBrpoBaHoO
8 8 294 14700 17 32 43 61 141
9 8 318 159C0 17 32 43 69 157
10 8 342 17100 17 32 43 7 173
n 8 358 17900 17 32 43 85 181
12 8 374 18700 17 32 43 93 189
13 8 390 19500 17 32 43 101 197
14 8 406 20300 17 32 43 109 205
15 8 422 21100 17 32 43 117 213
16 2 136 13600 17 14 19 29 57
17 2 142 14200 17 14 19 31 61
18 2 148 148CO 17 14 19 33 65
19 2 154 15400 17 14 19 35 69
20 2 160 16000 17 14 19 37 73
21 2 166 166CO 17 14 19 39 7
22 2 170 17000 17 14 19 41 79
23 3ape3epsrpoBaHo
24 4 174 17400 17 20 27 37 73
25 4 186 18600 17 20 27 41 81
26 4 198 19800 17 20 27 45 89
27 4 206 20600 17 20 27 49 93
28 4 214 21400 17 20 27 53 97
29 4 222 22200 17 20 27 57 101
30 4 230 23000 17 20 27 61 105
31 4 238 23800 17 20 27 65 109

B.1.3.3 Pexum LMpoKonosiocHbli RPE
XapakTtepucTuyeckme napameTpsbl 415 wupokonosnocHoro CELP ¢ RPE

Pexum MPE  Jloadopeiimbl But/®peiim BuTtoBas ckopocTb ECRO £CAL ECR2 £CA3 ECRA
0 6 216 14400 40 24 34 25 93
1 4 160 16000 32 18 26 21 63
2 8 280 18667 48 30 42 29 131
3 10 338 22533 56 36 50 33 163

B.1.4 Mpumep gns HVXC

Kogep 2 kéut/c:
Knacc 1: 22 6uta (chmkcmpoBaH), kog SRCPC 8/16. 6 6utos CRC
Knacc 2: 4 6uta (chmkecmpoBaH), kog SRCPC 8/8. 16ut CRC
Knacc 3: 4 6uta (dpmkcmpoBaH), kog SRCPC 8/8. 16ut CRC
Knacc 4: 10 6utoB (doukcuposaH), kog SRCPC 8/8. CRC HeT
Kogep 4 kout/c:
Knacc 1: 33 6uta (dukcmposaH), kog SRCPC 8/16, 6 6utos CRC
Knacc 2: 22 6uta (cbukcupoBaH), kog SRCPC 8/8. 6 6utos CRC
Knacc 3: 4 6uta (dmkecmpoBaH), kog SRCPC 8/8, 16ut CRC
Knacc 4: 4 6uta (dpmkcmpoBaH), kog SRCPC 8/8. 1 6ut CRC
Knacc 4: 17 6utos (dpukcmposaH), kog SRCPC 8/8. CRC HeT
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B.1.5 MNMpumep ana ER BSAC

3TOT nogpaszen onvucbiBaeT NpUMepbl pacnpesesneHnst GUTOB HepaBHOI 3almTbl OT own6ok (UEP) Tuny o6bekta
ER BSAC.

Kareropums HU3KoM 4yBCTBUTENBHOCTM K owmnbkam (ESC) ykasblBaeT Kiacc ¢ 60/1ee BbICOKON YyBCTBUTE/ILHOCTBIO K
olmbkam, Toraa Kak 6os1ee BbICOKMii ESC ykasbiBAET KNACC C MeHbLLEel YyBCTBUTENLHOCTLIO. Crieaytowuii npuMep 0CHo-
BaH Ha KaTeropusix 4yBCTBUTE/ILHOCTU K olwnGkam BSAC. STOT NpumMep COOTBETCTBYET NPOCTOI HACTPOIiKe, rAe KaTeropumn
UyBCTBMTENIbHOCTM COOTBETCTBYIOT K/laccam.

Knacc Kareropus [nnHa, 6yt YepeposaHve SRCPC puncture rata [nvHa CRC
0 0 9 BHyTpukagpoeoe 8/24 6
1 [pyroe 1 - 8/8 -

B aTOM npumepe WHCTPYMEHTbI KOPPEKLMM 1 OBHAPYXEHUSI OLLMOOK NPUMEHSIIOTCA TOMbKO K O6LLel CryxXe6HOo
MHhopMaLuyn. Y ocTaBLUMXCS GUTOB 415 MHAekca koadhdmumeHToB MAKI HET HUKakoli 3awmTbl. B pesynbTare Takoro
pacnpegeneHus 6UTOB CKOPOCTb nepejayn yBenmunBaeTcs npuénnantensHo Ha 10% no cpaBHEeHWMI0 C OpUriHasibHOM
MNCXOHON CKOPOCTbIO.

B.2 Mpumep MackMpoBKM OLLINGOK

WVIHCTPYMEHT MackvpOoBKM OLLUMGOK - AOMNO/HUTENbHbIA UHCTPYMEHT AeKodepa AN YMEHbLUEHUs YXyALIeHNs Kade-
CTBa [,€KOAMNPOBaHHbIX CUrHasIOB, KOrAa Mosie3Hblii GUTOBLI NOTOK BBOAA AEKoAepa 3aTPOHYT OLUMGKaMM, TakuMu Kak
owmbka nepejayn nofesHoro GUTOBOro NoToka. AT0 0COBEHHO APPEKTUBHO B C/yyaB UCMOb30BAHUA UHCTPYMEHTOB
MPEG-A Ayamno B paguo npunoxexHusx. O6HapyXeHne oWwnGoK 1 peLuatLlmii MeToa A5t 3aMeHbl (opelima He onpeaene-
Hbl B 3TOM Mojpas/ene 1 3aBUCAT OT KOHKPETHOrO NPUIOXKEHNS.

B.2.1 NMpumep ana CELP

B.2.1.1 Kpatkuii 0630p MHCTPYMEHTA MaCKUPOBKM OLLMBOK

WNHCTpPYMEHT MackupoBku OWNGOK ucnosb3yetcs ¢ gekogepom MPEG-A CELP. 3TOT MHCTPYMEHT yMeHbluaeT
HENPUATHbBINA LWYM. BO3HMKaOLWMI B pesynbTaTe 06paboTkn gekogepom MPEG-4 CELP own6o4HbIX gaHHbIX dopeimva.
Tawke CELP MPEG-A ncnonb3yeTcs Ans AeKOANPOBaHNSA peyn Aaxe B TOM Clydyae, eciiv BXOAHble AaHHble dpelima
noTepsHbI.

Y VHCTpyMeHTa eCTb [jBa ONePaLMOHHbIX PeXuMa; Pexvm 6uToBbix own6ok (BE) n pexvim ctupanusa cpeiiva (FE).
PexuMbl NepeknioyatoTcs Ha OCHOBaHUM NPUrOAHOCTM AaHHbIX dhpelima B fekofepe. Korga faHHble dpelima JOCTYmNHbI
(pexxum BE), AekogupoBaHue BbIMOHAETCA C UCNOb30BaHEM AaHHbIX MPOLU/bIX (OPEiMOB 1 FOAHbIX JaHHbIX TeKyLero
thpeiima. Korga faHHble dpeiiva He AoCTynHbI (pexum FE), aekofep reHepupyeT peub, UCMOSb3ysi TOMLKO aHHble Npo-
LIbIX (hPENMOB.

3TOT MHCTPYMEHT paboTaeT B pexumMe KoauposaHus Il, KOTOPbIA UCNO/b3yeT PeXUMbl Y3KOi MOOCHI, LUIMPOKOIA Mno-
NI0CbI U MacLUTabupyemble pexumel, KOTopble nogaepxusalor MPE Ha yacToTax auckpeTusauum 8 n 16 Ky,

b.2.1.2 OnpepgenexHus

BE: OWMGOYHbIN 61T

BWS: Macwtabrpyemas LwpmnHa noaochbl

FE: CTtupaHve cpeiima

LP: /lnHeliHoe npeackasaHve

LSP. JlnHeliHasa cnekTpasibHasa napa

MPE: MynbTunmMnynbCHoe BO36YyXaeHne

NB: ¥3kas nonoca

RMS: CpegHekBagpatuyHoe 3HaueHne (3Heprus dpeiiva)

WB: Wwupokas nosnoca

B5.2.1.3 BcnomoratesibHble nepemMeHHble

frame_size: konnyecTBo 0TCHETOB BO hpeiime

[_3C: afanTuBHas KooBas KHura

A_BC: ypoBeHb MPE

Ipc_order. nopsigok LP

signal__mode: peueBoii pexum

srgnal_mode_pre: peueBoii pexumM npegplayLiero dpenma

b.2.1.4 Cneuunukaums MHCTPyMeHTa MackMpoBKM CLUMGOK

MHCTPYMEHT MacKMpOBKW OLIMGOK OCHOBAH Ha MOJeNn nepexofa C LIeCTblo COCTOSHUSAMU, U306paKeHHbIMU Ha
pvcyHke B.1. CocTosiH1e COOTBETCTBYET KauecTBy KaHaa nepegayun. Yem 60/ibLue HOMEeP COCTOAHUA, TEM XYXe KauyeCcTBO
KaHana nepefayn. B kaxgom COCTOSAHWUM UCNOMb3YETCA CBOA MackMpoBka. HayanibHOe COCTOosiHVE Npuy AeKoANPOBaHUN -
0. nepefaya CoCTOSAHMA NMPOUCXOAMUT C NomoLLbio thnara BF flag. Kaxgas onepauus MackvpoBKM onucaHa B CnefyoLmnx
nogpasgenax.
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PucyHok B.1 - Mogenb nepexoga Mexay COCTOSHUAMM /15 YNPaBieHUs MaCK1POBKOI OLIMBOK

B.2.1.4.1 Onepaunn B cOCTOSAHUAX O N 5
Mpouecc gekoampoBaHna UAEHTUYEH TOMY, YTO uUcnofb3yeTcsa B fekogepe MPEG-4 CELP 3a cnepgyoowymmn mc-
K/IOYEHNAMMN OTHOCUTENBHO afanTUBHON KOAOBON KHUTY:
B cocTosiHumn 0 nocne cocTosiHuA 5, 1 B COCTOAHUN 5:
1) ans nep.bix 80 oTcueToB BO thpelime (1 nocne), rae B Ffiag cmennncs ot 1k 0. ypoBHM A_ac U A_BC BblMUCASA-
HOTCA NO YPOBHSIM A_ac' v A_ec', AeKOANPOBaHHbIX U3 TEKYLLMX faHHbIX hpeiiMa cneayoLmm o6pasom:
if (a_ac> 1,0){
O_BC =/_BC Y[A_ac,
0 ac=1,0;

2) pns 160 oTcyeToB, KOTOPbIE CNeayloT 3a nepBbiMy 80 oTCUeTamMM, YPOBHMN BbIYUCAAIOTCA Kak:
if(g_ac> 1.0) {
A_Bc=r1_BcC' (g_ac'+1,0)/g_ac /2.0:
A_ac =(g_ac'+1 ALy2.0;

A s
rfe 3T onepauvu NpoJo/mkatoTca camoe 6onbluee yeTbipe nogdpeiima.

B.2.1.4.2 Onepauyun B cocTosiHusx 1.2. 3n 4

Mpouecc f4ekoAMPOBaHUA UAEHTUYEH TOMY, KOTOPbI NpUMeHsieTcs B aekogepe MPEG-A CELP 3a uck/toueHnamm,
onuncaHHbIMY B CreayoLwyx nogpasaenax.

B.2.1.4.2.1 Pexum Peub

B5.2.1.4.2.1.1 Pexum PE

PeueBoii pexum (signat_mode) gekoaupyeTcs no JaHHbIM Npeablaywero gpeiiva.

5.2.1.4.2.1.2 Pexxum BE

PeueBoii pexum (singal_mode) gekoavpyeTca nofaHHbIM Tekywero cpeiiva gnsa curHana _mocfe_pre=0 uam 1.
VHaue ncnonb3yeTcs pexvm AeKkoaupoBaHns No JaHHbIM npeabiayLiero dpenmva.

b.2.1.4.2.2 Pexum MPE

b.2.1.4.2.2.1 Pexum FE

MPE gekogupyeTca no fjaHHbIM dpeliMa, CreHepypoBaHHbIM C/lyYaiiHbiM 06pa3om.

b.2.1.4.2.2" Pexum BE

MPE gekogvpyeTcs no faHHbIM TekyLero dopeiima.
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b5.2.1.4.2.3 RMS

[nsa cocTosHuiA oT 1 Ao K. RMS B nocnefHem noacpeliMe npeaplayLiero opeiima ncnosb3yeTcs nocse aTTeHoa-
Lmn B nepeom noadpelime Tekyliero peiima. B nocneaytowmx nogdpeiimax RMS B npegblgyiem noadpelive ncnosb-
3yeTcs noce aTTeHoaumn. YpoBeHb aTTeHoauuy PM 3aBUCUT OT COCTOSHWUA CriefyoLwwymM o6pasom:

Pdll= 0.4 ab. pns cocTosHmiA 1 ... K

Pal=1.2 ab. ansa cocTosHuiA K+1......
roe K - HaumeHbluee 3HaveHne n3 4 nkKg.a - Haunbonbluee Lenoe, yaosneTsopstowee frame_stze x Kf<= 320.

b.2.1.4.2.4 LSP

Wcnonb3ytotest LSP, gekoampoBaHHbie B npeabigyliem dpelive. B pexume SWS Bexktopbl LSP fo/mkHbI 6bITb 6y-
thepr3oBaHbl AN MexdpeimoBoro npefckasaHuns. OfgHako, Korga AaHHble peliMbl NOBPeXAeHbl UM MOTePsiHbl, npa-
BW/IbHbIA BEKTOP HE MOXET BbITb NosyyeH. Moatomy 6ydeprsnpoBaHHbIii BekTop (b/sp (0) Q) oueHnBaeTcs no LSP (g/sp_
pro []) npeablaywiero gpeiiva, a npegckasaHHbii LSP (vec_hat []) n koadpdmumeHT npegckasannsa (cb{0] []) B Tekyiem
thpelime cnepytoume:

for (i =0; r<lpc_order;i ++) {

bisp ft] p] = (qlspj>re [i] - vec_hall[i]) /cb (0} pj:

%.2.1.4.2.5 3afepxKa aganTVBHOW KOJOBOM KHUTK

B5.2.1.4.2.5.1 Pexum FE

Bce 3agepXku aganTUBHO KOLOBOM KHUTW AEKOAMPYIOTCS N0 NHAEKCY 3afepXKu, NoyYeHHOMY B MocneHem nog-
hpeiime npegbiayliero peimva.

B5.2.1.4.2.5.2 Pexvm BE

1) korga stgnal_mode_pre=0, 3a4epXKn 4eKOANPYIOTCA N0 AaHHbIM TeKyLLero dpelima.

2) korfa signal_mode_pre=1u MakcMmasibHOE pasnnune mexgy MHAeKCaMu 3afepXkun CMexHbIX nogcdpeliMos BO
hpelime meHbLle yeMm 10. 3aepXKM AeKOANPYHOTCA N0 MHAEKCaM 3a4epXKn B Tekylem dpeiime. B kaxaom noadpenve.
rfe pasnuure B MHAEKcax 3afepxku Mexay TekyLuM 1 npeabiayLmmmn nogcpeiMamm pasHo nam 6onblue 10. 3agepxka
JekoampyeTcs Nno HAekCy npepliayLiero noadperima.

3) korga signal_mode_prs = 2 unn 3. 3afepxka AeKoampyeTcsa no MHAeKCy nocnegHero noadpeliMa npeabiayLero
hpeiima.

B5.2.1.4.2.6 Ycunenua

b5.2.1.4.2.6.1 Onepauns nHaeKcpoBaHna

b5.2.1.4.2.6.1.1 Pexum FE

Bce ycuneHus umetoT oAMHaKOBOE 3HaYeHvie, KOTOPOe AEKOAVPYETCA MO UHAEKCY YCUEeHUs, NOyYeHHOMY B No-
cnegHem nogdperivMe npeabiayLuero gpeiima.

B5.2.1.4.2.6.1.2 Pexum BE

YcuneHve gekoavpyeTca no AaHHbIM TekyLlero dpeliva.

B.2.1.4.2.6.2 Onepauusi NOACTPOIiKN

b5.2.1.4.2.6.2.1 Pexum FE

1) korga signal_mode_pre=0. ycuneHus g_ac' n A_ec' AekoaupyroTca No AaHHbIM Tekywero dpeinma. YcuneHus
A_ac n A_ec nonyyarTca yMHOXeHneM 4_ac' Ha 0.5 n a_ec' Ha XCOOTBETCTBEHHO. X yA0BNETBOPSET CneayloLemMy ypas-
HEHWIO U BbIUUCNAETCA B KaxoM noadpenme:

(g_ac "p_ac") + (g_ec *g_ec’) B={(0.5*a_sc} *(0,5'a_ac)) + ((X'a.ec) *(X"ec) B.
roe A=norracxnorTth®

B =normg,. x nortec

norTacu norm” - cooTBeTCTBYOLWME RMS 3HaueHns afanT1BHOrO BEKTOpPa U BEKTOpa BO3OYXAEHNIA.

2) Korga s>gnal_ mode_pre=1. ycuneHvne gekogupyeTtcsi NoAaHHbIM TekyLero peima.

3) Korga signal_mode_pre=2 unu 3. ycuneHve gns nepsbix 320 0TcHeToB B MM nocne cpeiima, rae BF fiag ns-
MeHeH 0T 0 K 1. BbIMMCNATCA Kak:

n_ac =0.95 x 10<0420>

A_Bc =X X K*'0* 20).

MNocne nepBbix 320 OTCYETOB:

A_ac =0.95 x FOH 240,

A_ec =Xx IOH-220),

rge X = 0.05 x nonrn™. / norm”

5.2.1.4.2.6 2.2 Pexvum BE

1) Korga signal_mode_prs=0 vnun 1, ycuneHus BbIYUCAAOTCA, UCNONb3YSA YyCUNeHWs 4_ac' v [_ec', AeKoAnpoBaH-
Hble M0 AaHHbIM TekyLlero hpeiiMa n ycunenusam 4_ac_prs u A_ec_pre npeabigyliero nogpeiiMa Tak. 4tobbl pacyeTHoe
3HaYeHue ycuneHnii 6bi10 B HOPMasTbHOM Ayana3oHe Y He reHepupoBasio HENPUATHOTO LyMa CefytoLwymM obpasom:

/1 (p_aC>1.2589) {

A_BCc =n_BC *1.2589/a_ac;
n_ac = 1.2589.

}
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if (o_ec> 1.2589*g_ec_pre) {
A_ac=g_ac“ 1.2589'g_ec_pre/g_ec’
g_ec =g_ec_pre'1.2589:

)
if (signal_mode =1 & g_ac_pre <1.2589 & g_ac <g_ac_pre *0.7943.) {
g_ac =g_ac_pre‘0,7943.
g_ec =g_ec_pre ‘0.7943.
2) Korga signal mode_pre=2 nnu 3. onepauvsi ngeHTUYHa TO. YTO UCNosnb3yeTcs Ana signal_mode_pre=2 nm 3
B pexume FE.

b.2.2 MacknpoBKa OLWNGOK A4/11 MHCTPYMEHTA CXaTus TULLKHbI

Bo dhpeiimax, rae nonesHblii GUTOBLIV NOTOK, NOMYYeHHbI B Aekofepe, MOBPEXAEH UK NMOTepsiH U3-3a OLLUMBOK nNpu
nepegfadye, BbINOMHAETCA MackmpoBka owmnbok. Korga nonyveH TX lMag 1. npouecc AeKoANPOBaHNSA NAEHTUYEH TOMY, KOTO-
pbIii npumeHsieTcsa ans CELP MPEG-A. Ans TX_flag=0, 2 unn 3 ncnonbayetcs npouecc aekogmposannsa ans TX_flag=0.

B.3 Mpumep HacTpolikn nHcTpymeHTa EP n macknposku ownbok gna HVXC

OTOT nogpasfesn onucbiBaeT OAUH NPUMEP peanin3alumn MHCTPYMeHTa 3awyThbl OT owmnbok (EP) n meToga MackMpos-
K1 owmn60K s HVXC. HekoTopble 13 NepLenumMoHHO BaxkHbIX 6UTOB 3awmiieHbl FEC cxemold, a HeKoTopble NpoBepeHbI
¢ nomotpto CRC ons NpUHATUA peLleHns 0 TOM. BK/IOYeHbI 11 own60oYHble 6uTbl. Korga Bo3HukaeT owmnbka CRC. Bbl-
NOSIHAETCH MacKMpPOBKa OLIMGOK A5 YMEHbLUEHUS 3aMETHOIO YXYALEeHUA 3ByYaHus.

MeToa ucnpasneHns owmnBoK N HacTpolika MHCTpyMeHTa EP. a Takke a/iropyTM MacKMpOBKU OLUMGOK, ONMCaHHbIe
HUKe, ABNAKTCA NNLLb OAHUM NPUMEPOM, U OHW JO/MKHbI ObITb U3MEHEHDBI B 3aBUCYMOCTY OT (hakTUYECKUX YCNOBWIA kaHana.

B.3.1 Onpepgenexus

2/4 k6uT/Cc 06LWMe napameTpbl:

LSP1 NHpekc 1LSP (5 6uTOB)
LSP2 MHpekc 2 LSP (7 6utoB)
LSP3 NHpexc 3 LSP (5 6uToB)
LSPA MHpekc 4 LSP 1 6uT)
VUV ®dnar peyeBoii, HepeyeBoii (2 6uTa)
Pitch MapameTp wara (7 6uTtos)
SE_shape\ WMHpeke cnektpa 0 (4 6uta)
SE_shape2 MHpeke cnektpa 1 (4 6uta)
SE_gain MHpeKe ycuneHus cnekrpa (5 6uToB)
VX_shape 1(0) VMHaekc O cToxacTnyeckoi kHurn wugpos (6 6UTOB)
VX_s/?apel[l) MHpeke 1 ctoxacTuyeckol KHuru windgpos (6 6UTOB)
VX_gair»1[0] MHpeke O kKHurv windpoB ycuneHus (4 6uta)
VX_ga/ni[ll MHAeke 1 kHUr1 Wwndpos ycuneHus (4 6uTa)
napameTpbl 4 KGUT/C TONBKO:

LSPS MHpeke 5 LSP (8 6uTOB)
SE_shape3 WMHpaeke 0 cnekTpa 4/c (7 6uToB)
SE_shapeA MHpekc 1 cnekTpa 4k (10 6uToB)
SE_shape5 MHpekc 2 cnekTpa 4K (9 6utoB)
SE_shape6 MHpeke 3 cnekTpa 4k (6 6uToB)
VX_shape2[0) MHpaekc 0 cToxacTnyeckol KHurn wndpos 44c(5 61ToB)
VX_shape2[1] MHAekc 1 cToxacTnyeckoi KHurv wingpos 4t(5 61ToB)
VX_shape2{2] MHAeKe 2 cToxacTu4eckoi kKHuru wndpos 4/c(5 6uTos)
VX_s/?ape2l3] MHAekc 3 cToXacTNYecKoi KHUrn wundgpos 4k(5 61ToB)
VX_gain2(0) MHaeke 0 KHUMM WMppoB yeuneHns 4k (3 6uta)
VX_gaio2]\\ MHpekc 1 kHurm windpoB ycunenms 4k (3 6uta)
VX gain2(2] MNHAeKe 2 KHUM1 WndpoB ycuneHns 4k (3 6uta)
VX_gafr?2[3] MHpekc 3 KHurv wndpos ycunenms 4k (3 6uta)

b.3.2 KaHanbHoe KoguposaHune

B.3.2.1 BbI6op 3almiaembix 61UTos

CornacHo 4yBCTBUTE/NIbHOCTU BUTOB, KOAMPOBAHHbIE GUTbI OTHOCATCA K HECKONbKMM knaccam. Yucno 6utos ans
Kakforo knacca fiaHo B tabnuue.b.1. Tabnumue b.2 (2 k6ut/c). Tabnuue 6.3 n Tabnuue b.4 (4 kbut/c). Kak npumep, nokasa-
Hbl peXuMbI 4519 ckopocTeit 3,5 kout/c (ans 2 keut/c) n 6.2 keut/c (pns 4 k6ut/c). B aTMX cnyyasx ABa UCXOAHbLIX (opeiiva

Kofepa obpabaTbiBatloTCcA kak oguH Habop. Cydbdmke "p" 03HauaeT npeablayLumii cpeiim, a 'c* o3HayYaeT TekyLmit.
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[nsa pexvma 3.5 k6UT/c ucnonb3sytotcs 6 knaccos. MNposepka CRC npumexseTca ans 6utoe knaccos |, Il 11 IV V.
Butbl knacca VI He nposepstoTca CRC.
Tabnuua B.1 paet pacnpefenexune 3allmileHHbIx/He3alwyileHHbIX 6utos (knaccel | ... VI) B cnyyae, korga npegpi-

aywe 1 Tekyume dpeiiMbl M3BECTHbI.

Tab6nuuya b.1- KonuyecTso 3awmiLeHHbIX/He3almILeHHbIX 6uToB npu 3.5 k6ut/c

MapameTpb! PeueBoii dhpeiiv
Buroe knacca | Buoe kiacca ll - Buros kacca ll - Butoe knacca IV Butos knacca V- Bumoe kiacca M Aroro
LSP/p/c 5/5 - - - - - 10
LSP2p/C 2/2 - - - - 5/5 14
LSP3p/c n - - - - 4/4 10
LSP4plc n - - - - - 2
VUVplc 212 - - - - . 4
Pilcbp/c 6/6 - . - . 171 14
SE_gamplc 5/5 - - - - - 10
SE_shapelp - 4 - - - - 4
SE_shaps”c - - - 4 - - 4
SE_shape2p - - 4 - - - 4
SE_shape2c - - - - 4 - 4
Wroro 44 4 4 4 4 20 80

Tabnuua b.2 gaeT pacnpefenieHue salmieHHbIx/He3awmileHbIx 6uTos (knaccel | ... VI) B ciyyas, Korga npepslay-
LUMIA 1 TeKyLwnii dopelimbl HEM3BECTHbI.

Ta6nuua b.2- Konnyectso 3awuiieHHbIX/He3almILeHHbIX 6uToe npu 3.5 k6uT/c

MapameTpbl Mepe<*eoon Ppelim
Butos knacca 1  Butoe knacca Il - Butoe knacca lll- Butoe knacca IV Butoe knacca V- Butos knacca VI AToro

LSPlp/c 5/5 - - - - - 10
LSP2p/c 4/4 - - - - 3/3 14
LSP3p/c 2/2 - - - - 3/3 10
LSP4plc 11 - - - - - 2
VUVp/c 212 - - - - -

VX_gain1[0]p/c 4/4 - - - - - 8
VX_ga>niV\p/c 4/4 - - - - - 8
VX_shapeUO\p/ - - - - - 6/6 12
VX_shapeW]p/ - - - - - 6/6 12
Wtoro 44 0 0 0 0 36 80

Korpa npegblaylimnii copeiiMm Hem3BecCTeH, a TekyLuii peiim n3BecTeH, uin korga npeablayLunii dopeiim n3BecTeH,
a Tekylmii hpeiim HensBecTeH, TO e caMoe pacrnpefefieHre 3alyileHHbIX/He3alUULLIEHHbIX GUToe NCNoMb3yeTcs], Kak
nokasaHo BblLLE.

Ans pexvma 6.2 k6uT/c ncnonb3ytotcsa 7 knaccos. Mposepka CRC BbinonHaeTcs ans 6utos knaccos I 1L 1L V.V n
V1. butbl knacca VIl He nposepsatoTca CRC.

Tab6nuya b.3- Konnyectso 3awmieHHbIX/He3alumLeHHbIX 6uToB npu 6.2 K6ut/c.

MapameTpbl PeueBoii hpeiim

Butos knacca | butoe knacca Il butoe knacca lll sutos knacca IV Butos knacca V autos knacca VI butos knacca VIl Utoro

LSP”plc 5/5 - - - - 10
LSP2p/c 4/4 - - - 313 14
LSP3p/c 171 - - - 4/4 10
LSP4plc 171 - - - - 2
LSP5p/c 71 - - - 717 16
VUVplc 212 - - - - - 4
Pitchp/c 616 - - - - 1 14
SE_gainp/c 5/5 - - - - - 10
SE_shaps”p - - 4 - - - - 4
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OkoHuaHue Tabnuubl 6.3

MNapameTpb! Peuesom chpeiim

auToB Knacca | butos knacca Il butee knacca Il >uros knacca IV butos knacca V' >uros knacca VI butos knacca VIl toro
SE_shape”c - - - - 4 - - 4
SE_shape2p - - - 4 - - - 4
SE_shape2c - - - - - 4 - 4
SE_shape3p/c 5/5 - - - - - 2/2 14
SE_shaped4p'c 71 9/9 - - - - - 20
SEshapeSp'c 171 8/8 - - - - - 18
SE_stiape6p/c 171 5/5 - - - - - 12
Wtoro 66 44 4 4 4 4 34 160

Tabnuua b.4 gaeT pacnpeeneHne 3awyeHHbIX/He3awumileHbIx 6utoB (knaccel | ... VII) B ciyyas, Korga npegplay-
LUMIA 1 TekyLmii coperiMbl HEN3BECTHBI.

Ta6nunua b.4- KonmuecTso 3awyleHHbIX/He3allmLLeHHbIX 6UToB npu 6.2 K6UT/C.

MapameTpb! Hepeuesoii dopelim
Buiros kriacca ! Bumos kriacca Il Buros kriacca il avmos kriacca IV Biros kriacca V' aumos Kriacca M Bumos kriacca VIl Vitoro

LSPIp/c 5/5 - - - - - - 10
LSP2p/c 4/4 - - - - - 3/3 14
LSP3p/c 11 - - - - - 4/4 10
LSP4pl/c 1 - - - - - - 2
LSP5p/c 11 - - - - - 717 16
VUVp'c 22 - - - - - R 4
VX_gainl[0]p/c 4/4 - - N - - - 8
VX_gaint[t\p/c 4/4 - - - - - - 8
VX_s/?apel[0lp/ - - - - - 6/6 12
VX_s*apel[llp/ - - - - - 6/6 12
VX_gain2[0\p.'c 3/3 - - - - N 6
VX_gaki2[\lp/c 3/3 - - - - - 6
VX_gatn2[2\p/c 3/3 - - - - - 6
VX_gain2[3]p/c 2/2 - - - - 11 6
VX_shape2[0]p/ - - - - - 5/5 10
VX_shape2[t]p/ - - - - - 5/5 10
VX_shape2[2\p/ - - - - - 5/5 10
VX_shape2[3]p/ - - - - - 5/5 10
Wroro 66 0 0 0 0 0 94 160

Korga npeablaywmii copeiim Hen3BecTeH, a TekyLuii (opelim U3BECTEH, UK Korga npeapblaylmii opeiim usBecTeH,
a Tekywuin dopelim HeM3BECTEH, TO Xe caMoe pacnpeesieHne 3alluieHHbIX/He3alMLEeHHbIX BUTOB UCMNOMb3yeTCs, Kak
NoKasaHo BblLLe.

Mopsagok 6utos Ansa Bxoga UEP nokasaH B Tabnuuax 6.5 - B.8 (ans 2 k6ut/c) n 6.9 - B.12 (gna 4 kéut/c). OTn
Tab/MLbI NOKa3bIBAKOT NOPALOK GUTOB OTHOCUTENIbHO KaXAoW 13 Kom6uHaumii ycnosus V/UV ans 2 dopeiimoB. Hanpu-
Mep. ecnu npeabioylwunii opelim n3BecTeH, a Tekyluii hpelim HaxoguTca B pexume 2 K6uTt/c. ucnonb3yetca Tabnuua
B.8. Mopsagok 6UTOB OpraHM30BaH COrMacHO YyBCTBUTE/IBHOCTM K owmbkam. Ctonbew, «butbl» 0603HavaeT MHAEKC buta
napametpa. *0" - MnagLwmnii Gur.

Ta6nuua b.5- MNopagok 6UT 2 K6UT/C (M3BECTHBIN (hpeiiM - M3BECTHBIN dpeiim)

Peuesoii chpelim - peveBoit copelim

Howmep MyHKT Butbl Homep MyHKT Butbl  Homep TyHKT Bubi
Class 1Bit 28 SE_gainc 1 54 SEshapetc 1
0 VUVp 1 29 SE_gainc 0 55 SE_shape}c 0
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SE_shapeSc
SE_shapebc
SE_shape5c
SE_shapeSc
SE_shape5c
SE_shapebc
SE_shape6c
SEshapeSc
SE_shape6c
SE”shapeSc
SEshapeSc

BuTbl
9
8
5

O R N WA ORNWAREAOUONO PNWDRAOUUODOOODIOOWUTO B NWDU ORFRLDNWPEAUIDOOREL NWOLRNO

Howmep

116
117

118
119
120
121

122
123
124
125

126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

MyHKT
VX_shape2[0}p
VX_shape2[0Jp

KnaccV
SEshape'ic
SE_shapelc
SE_shap”c
SE_shapelc

Knacc VI
SE_shape2c
SE_shape2c
SE_shape2c
SE_shape2c

KnaccYH
VX_shape2fiJp
VX_shape2™)Jp
VX_shape2[\lp
VX_shape2njp
VX_shape2nfp
VX_shape2n}p
VX_shape2[\}p
VX_shape2[2fp
VX_shape2[2}p
VX_shape2[2jp
VX_shape2[2}p
VX_shape2[2}p
VX_shape2[3)p
VX_sbape2[3Jp
VX_shape2[3fp
VX_shape2[3lp
VX_shape2I3jp
LSP2c
LSP2c
LSP2c
LSP3c
LSP3c
LSP3c
LSP3c
LSP5c
LSP5c
LSP5c
LSP5c
LSP5c
LSP5c
LSP5c
Pitchc
SE_shape3c
SE_shape3c

Butbl

3
2
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Tabnunuya B.12- Mopagok 6uT 4 K6UT/C (HeN3BeCTHbIN hpeliM - Hens3BeCTHbIR peiim)

Homep |

BRRBOoos~v~our»wNnRroO

A D DA B D AN DN DWW WWW W W W WN N DNDNDNDNDDNDNDNDN
EEASGRESPREBEUEERUVCLREEBINERIRIYINREsRIBER

TyHKT

Knacc |
VUVp
VUVp
LSP4p
VX_gam\[Ojp
VX_gairi[Ojp
VX_gai*[0Jp
VX_gain\[0}p
VX_gainlfldp
X_gainWJp
VX_gain-\[1jp
VX_ga;nl/J|p
LSP1p
LSPIp
LSPIp
LSPIp
LSPIp
LSP2p
LSP2p
LSP2p
LSP2p
LSP3p
LSPSp

VX_gatn2(0Jc
VX_gain2(0}c
VX_gain2[0]c
VX_gatn2l\}c
VX_gatr2{\}c
VXjgain2f\jp
VX_gain2[2jp
VX_gain2{2jp
VX_gain2[2]p
VX_gain2[3}p
VX_gain2{3]p
VUVc

VUVc

LSP4c
VX_gainip\c
VX_0flfol/O£
VX_ga™n™O|c
VX_ga>m[0fc
VX_gainl/1l/c
VX_gam V1}c
VX_ga>n\\lc
VX_gatn\[J}c
LSPIc
LSPIc
LSP~c
LSP~c
LSPAc
LSP2c

3

DO FRP NWPORPRNWORNWOORRNORPRNORNORNNPMPOWOPMNIADODORLRNWPAPRORNWORLRNWOOLR

HepeueBoii ¢hpelim - HepeueBoii dapeiim

Homep
55
56
57
58
59
60
61
62
63
64
65

66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
8l
82
83
84
85
86
87
88
89
90
91
92
93
94
95
LSPIc
LSPIc
LSPIc
LSPIc
LSP2c
101
102
103
104

MyHKT
VX_gatn2fO]c

VX_gain2f)jc
VX_gain2{0]c
VX_gatn2fi}c
VX_gamn2Cljc
VX_gain2[1]c
VXjgain2[2Jc
VX_gam2[2}c
VX_gain2[2jc
VX_gain2[3]c
VX_ga/n2[3Jc

Knacc Il
VX_gam2[3jp
LSP2p
LSP2p
LSP2p
LSPSp
LSP3p
LSP3p
LSP3p
LSPSp
LSPSp
LSP5p
LSPSp
LSPSp
LSP5p
LSPSc
VX_shapel&}p
VX_shape\[0}p
VX_shapetfi]p
VXshapeliOjp
VX_shape\ldjp
VXshape'fOjp
VX_shapelf\p
VX_gain2[3fc
LSP2c
LSP2c
LSP2c
LSP3c
LSP3c
LSP3c
LSP3c
LSPSc
LSPSc
LSPSc
LSPSc
LSP5c
LSP5c
LSPSc
VX_shapeip}c
VX_shape~\p3jc

BuTbI

P NORFRPNORFRLRNOERLN

PO ORPNWRARUIOORNWORNOUORNWRARMRIIDORLRNWPAEUIIOODORL NWOIRLRNDNDO

Homep |

110
m
112
113

114
115
116
117

118
119
120
121

122
123
124
125

126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
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MyHKT
Knacc Il
VX_shape\[llp
VX_sf)aps"["lp
VX_shapeinip
VX_shaps™[Nlp
Knacc IV
VX_shape\W"Jp
VX_shape2jQjp
VX_shape2[Ojp
VX_shape2{0Jp
Knacc V
VX_sliapel/l]c
VX_shaps™(tjc
VX__shapsNc
VX_sMaps\[\jc
Knacc VI
VX_sliapel/llc
VX_&hapa2{0Jc
VX_shape2{0}c
VX_sflape2jQjc
Knacc VII
VX_shape2J0jp
VX_st>ape2fl)Jp
VX_shape2{"Jp
VX_sliape2f\&
VX_shape2fi}p
VX_shape2{lp
VX_shape2[1ljp
VX_shape2p.jp
VX_shape2pjp
VX_shape2pjp
VX_shape2[2ip
VX_shape2f2lp
VX_shape2ftjp
VX_shape2[3Jp
VX_shape2[3jp
VX_shape2[S]p
VX_shape2[2]p
VX_shape2(0Jc
VX_sliape2/0Jc
VX_shape2/1/c
VX_shape2fic
VX_shapa2Jljc
VX_sbape2lVc
VX_shape2fiic
VX_shape2I2jc
VX_shape2pjc
VX_sftape2[2jc
VX_shape2[2Jc
VX_shape2Pjc
VX_shape2pjc

;
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OKOHYaHUe Tabnuyb 6.12

HepeueBoil hpeiim - HepeueBoil hpeiim

Homep TyHKT Butbl Howmep TyHKT BuTbl Howmep MyHKT BunThl
50 LsP2C 5 105 V Xshapelfijc 3 156  vX_shape2[3]c 3
51 LSP2c 4 106 V X _sfiapeip)c 2 157 VX_shape2[3]c 2
52 LSP2c 3 107 VX_shapel{0Jc 1 158 vx_shape2[3]c 1
53 LSP3c 4 108 VX_shapel{0Jc 0 159 VX_shape2[3jc 0
54 LSP5C 7 109 VX_shapel(lfc 5

B.3.3 HacTpoiika nHctpymeHTa EP

b.3.3.1 Ha3HaueHve 6uToB
Tabmmua B.13 nokasbiBaeT NpUMep HasHaydeHust GUTOE AN UCMO/Ib30BaHWSt UHCTPYMEHTOM Ep. B 3TOi Tabnuue
onMcaHo HasHaveHve 6UToB Ans Koaepos 4 KOUT/c n 2 kbut/c.

Ta6nunua bB.13 - HasHauyeHune 6UTOB A4/15 UCNOb30BAHNA MHCTPYMEHTOM E P

Kogep nctouHuka 2 k6ut,'c Kopgep uctouHuka 4 k6ut/c
Knacc |
BuTbl KOAEpa NCTOUHVKA 44 66
YeTHocTb CRC 6 6
KopoBas ckopocTb 8/16 8/16
Knacc | Bcero 100 144
Knacc Il
BuTbl KOgEpa NCTOUHNUKA 4 44
YeTtHocTb CRC 1 6
KogoBsas ckopocTb 8/8 8/8
Knacc Il Bcero 5 50
Knacc Il
BuTtbl kKOgepa NCTOYHUKA 4 4
YeTtHoctb CRC 1 1
KofoBsas ckopocTb 8/8 8/8
Knacc Il Bcero 5 5
Knacc IV
BuTbl KOAEpa NCTOYHUKA 4 4
YeTHocTb CRC 1 1
KogoBas ckopocTb 8/8 8/8
Knacc IV Bcero 5 5
Knacc V
BuTtbl KOAEpa NCTOYHMKa 4 4
YeTHocTb CRC 1 1
KofoBas ckopocTb 8'8 8/8
Knacc V Bcero 5 5
Knacc VI
BuTbl KOAEpa NCTOUHVKA 20 4
YeTHocTb CRC 0 1
KopoBas ckopocTb 8/8 8/8
Knacc VI Bcero 20 5
Knacc VI
BuTbl KOAEPaA UCTOUHMKA A
YeTtHocTb CRC 0
KogoBas cKopocTb 8/8
Knacc VII Bcero 34
CymMMapHO 6UTOB BCEX KNaccoB 140 248
BuToBasi ckopocTb 3.5 kbut/c 6.2 Kbut/c
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Knacc I:
CRC oxsartbIBaeT Bce 6uTbl Knacca I. Bkntovas CRC.
Knacc I1-V {2 k6ut/c), II-VI (4 kbut/c):
Mo kpaiiHeit mepe oaHM 6KTbl CRC 0XBaTbIBaOT MCXOAHbLIE GUTbLI KoAepa 3TUX KNaccoB.
Knacc VI (2 k6ut/c). VIl (4 k6ut/c):
VcxoaHble 6UThI kogepa He npoBepstoTcsl CRC 1 He 3alMLLATCS KaKo-TM60 CXeMOi Koppekuum.

B.3.4 MacknpoBka owwmnbok

Korpa o6HapyxeHa owwwnbka CRC. BbINOMHAETCA MaCKMpOBKa OLIMGOK (MacknpoBka «mioxoro» dpeiima). Mpuvep
MeTofa MacKMPOBKM OMUCAH HIDKE.

CocTosiHMe MackupoBKM TekyLlero gopelima 06HOBNSIETCS HA OCHOBaHMW pesynbTara AekoguposaHns CRC Knacca
|. Anarpamma nepexonoB nokasaHa Ha pucyHke B.2. HauanbHoe cocTosiHne = 0. CTpesika ¢ CMMBO/IOM «1» 0603HavaeT
nepexog Ans naoxoro dypeiiMa, a c cMmMBosiom «0» - Ans xopolero pelima.

b.3.4.1 3ameHa napameTpoB

CornacHo TekyLeMy COCTOSIHVIO BbINOSIHAETCS Crefytollas 3ameHa napameTpos. py yCnoBun OTCYTCTBUS OLLK-
60K. COCTOsAHME paBHO 0. a NoslyYeHHble UCXOAHble BUTbI Kofepa UCMoMb3yoTcA 6e3 MackUpOBKU.

B5.3.4.1.1 MapameTpbl LSP

B state = 1...6, napameTpbl LSP 3aMeHsI0TCS TakoBbIMW 13 NpeablayLUmX.

Korpa state=7. npu LSP4=0 (pexvm kBaHTOBaHusi LSP 6e3 MexdpelimoBoro npefckasaHus), napametpbl LSP Bbi-
4nCnATCA NO BCeM nHAekcam LSP. nonyyeHHbIM B TekylieMm dopelime. Ecnm LSP4=1 (pexum kBaHTOBaHMsi LSP ¢ mexc-
chpeiiMoBbIM KOAMPOBaHMEM), napaMeTpbl LSP BblUMCASIOTCA CeAyoLmM METOAOM.

B atom pexwume napameTpbl LSP nHgekca LSP1 nHTepnonvpyotes ¢ npegbiaywmmm LSP.

LSPbase(n) =p xLS P *n) + (1 -p) LSP™Jn) gnsan=1. 10 (€3]

IS P batx{n) - napameTpbl LSP 6a3oBoro cnosi. LSPprcv(n) - npeabiaywme LSP, LSPw (n) - gekoanpoBaHHble LSP
Tekywero nHgekca LSPL p - koahuUUEHT NHTepnonauum, p U3MeHSeTCa COrflacHO YUCY MNpeablayLnX OLMB0YHbIX
thpeiimoB CRC 6utoB Knacca |. kak nokasaHo B Tabnmue bB.14. NHgekcbl LSP. LSP2. LSP3 n LSP5 He uncnonb3aytotcs,
LSPbase(n) ncnonb3yroTcs Kak Tekylume napametpbl LSP.

Tab6nuya Bb.14 - KoadhduymeHT p

®peiim P
0.7
0.6
0.5
0.4
0.3
0.2
0.1
=>7 0.0

O DNWN b O

B5.3.4.1.2 NepemeHHas Mute

CornacHo 3Ha4eHuto state, nepemMeHHas mute ynpasnsieT BbIXOAHbIM YPOBHEM peun.

Mpwu state = 7. ncnonb3yetcs cpegHee mexay 1.0 v 3HauyeHnem mute npefbigyLuero dpeiima (= 0.5 (1.0 + npegplay-
Lee 3HayeHune mi/fe)). Ho. korga aTo 3HaveHue 6osblue, Yem 0.8. 3HaueHe mute 3ameHsieTcsa Ha 0.8.

3HaueHna mute npuseeHsl B Tabnmue b. 15.

Tab6nuua b.15- 3HayeHus mute

CocTosHve mute
1.000
0.800
0.700
0.500
0.250
0.125
0.000

CpepHee/0.800

~No Ul AWN RO

B.3.4.1.3 3ameHa 1 KOHTPO/Ib YCU/IEHNSI «TO/I0COBbIX» NapaMeTpoB

B state=1.. 6. napameTp cnektpa SE_shapel. SE_shape2. napametp SE_gain ycuneHuns cnektpa, napameTp crnek-
Tpa Ans Kofeka 4 kbut/c SE_shape3.. SE_shape6 3ameHsA0TCA COOTBETCTBYIOLLMMI NapamMeTpamu npegpiayLiero dpelima.
Kpome Toro, 415 ynpaBneHnst BbIXOAHOV FPOMKOCTbLIO peyu, napaMeTpbl aMnanTyg, rapmoHuk LPCAm (0 ... 127] ycunusatoT-
Csi. Kak nokasaHo B (b.1). B aTom ypasHeHuy, BbIUMCASETCA U3 NocneaHero opeiima, CBO60LHOrO OT OLLMGOK.
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Aml[i] = mute *Am<ogl[/] ans r=0.. 127 (B.1)

Ecnvn npeablaylumin dopeiim He coaepXuT peun, 1 Tekylee cocTosHue - state=7. (b.1) 3ameHsieTcs Ha (B.2).
Am[i\ =0.6 ' mute ana r=0.. 127 (B.2)

Kak onncaHo npexge. SE_shape\ n SE_shape2 nHansuayansHo 3awmeHsl 1 6utom CRC. B s/ate=0 unm 7. korga
owmbkn CRC aTuX K1accoB 06HapyXeHbl B TO e camoe BPeMsi, Korja KBaHTOBaHHble 3HadeHuns amnantys Amanl [1.. 44]
ocnabnsoTces, kak nokasaHo B (B.3).

AmM = s[/] * Amanl(org)(/] ana r=1.. 44 (B.3)

s[i] - koadhduumeHT ocnabneHus.

Tab6nuua b.16- KoacdpuumeHT ocnabnenus ans sf0.. 44]

1 1 2 3 4 5 B 7..44
«u 0.0 0.25 0.40 0.55 0.70 0.85 1.00

Ha 4 k6ut/c SE_shape4. SE_shape5. n SE_shape6 nposepsitotcsi CRC kak 6uTbl Knacca Il. Korga ownbka CRC
0b6HapyxeHa, cnekTpasibHbIA NapamMeTp paclUMpPeHns He UCNoMb3yeTcs.

B.3.4.1.4 3ameHa 1 KOHTPO/Ib YCU/IEHNS HAL, «HEros0CoBbIMU» NapaMeTpamn

B sfa/e=1.. 6. cToxacTMueckuini napameTp ycuneHus kofoBoi kHurn VX_garnl[0] n ¥YX_pa3/nl[l] 3ameHsoTCa Ha
VX_gam1[1] oT nocnegHero dpeiima, cBOGOAHOIO OT OWMGOK. Takke CToXacTuyeckve napameTpbl YyCUIEHVSI KOAOBOW
KHUMM aNsa kogeka 4 kbut/c VX_gain2[0]...VX_gain2[3] 3ameHstoTcs YX_aarr?2[3] ot nocnegHero opeiima, CBO60AHOM0O o1
OLLMGOK.

Crtoxactuyeckme napameTpbl VX_sf/iapel[0], VX_sftapel[l] n ctoxactuuyeckuii napameTp kogeka 4 K6ut/c reHepu-
PYHOTCA 13 MPON3BOJIbHBIX UHAEKCHBIX 3HAYEHWIA.

Kpome Toro, o151 ynpasfieHnst BbIXOAON FPOMKOCTbIO peun ocTaTtouHblii curHan LPC res [0... 159] ycunmBaeTcs, kak
nokasaHo B (b.4). B aTom ypaBHeHuH, re s g\Ji] BbIMUCASETCA MO CTOXaCTUYECKMM napaMeTpam KOA0BOWN KHUMW.

res[i] = mute *res(org™/] gna r=0.. 159 (6.4)

B.3.4.1.5 MNepexofp! COCTOAHWIA MackupoBaHus pelimos (pycyHok b.2)
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Buénunorpadus

[1] WNCO/M3K 14496-3:2009 WHdopmaLnoHHbIe TexHoornn. KoguposaHve ayauoBu3yanbHbiX 06 bEKTOB.
YacTtb 3. Aygno (MCO/M3K14496-3:2009 Information technology - Coding of
audio-visual objects - Part 3: Audio)

91



FOCT P 53556.1-2012

YOK 621.396:006.354 OKC 33.170
KnioueBble cnoBa: 3ByKOBOE BellaHue, afekTpuyeckne napameTpbl, KaHanbl U TpakTbl, TexHonorum MPEG-

KOAWPOBAHUA. CUHTETMUYECKUn 3BYK, mMacwTabupoBaHue, 3awuta OT owmnbOK, MOTOK GUTOB paclivpeHus,
ncnxoakyctnyeckasa monesnb
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