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naptoB Poccuiickoli ®egepauum — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoin degepaunn. OCHOBHblE
NONTOXEHUSA»

CeejeHus o0 cTaHgapTe

1 PA3BPABOTAH CaHkT-MNeTepbyprckum punnanom LieHTpanbHOro Hay4yHo-mccnefoBaTebCkoro MHCTUTyTa
cBA3MN «JleHuHrpagckoe otgenexnve» (®rymn no UHMNNC)

2 BHECEH TexHnyecknm KoMmmTeToM no ctaHgapTtusauum TK 480 «Casb»

3YTBEPX/EH VI BBEJIEH B IEVICTBUE Mpukasom GefepanbHOro areHTCTBa Mo TEXHUUECKOMY peryu-
poBaHuio 1 metponoruu ot 13 aekabps 2011 r. Ne 874-cT

4 HacTtosiwmnii ctaHpapT pas3paboTaH C yYeTOM OCHOBHbIX HOPMAaTWBHbIX NMOIOXEHWU MEXAYHapO4HOTO
ctaHgapta MCO/M3K 13818-7:2006 NHopMaLOHHbIE TEXHOMOMMN — YHUBEpPCcanbHOe KoAMpOoBaHue ABUXKY-
LMXCS n306paxeHunii 1 conyTcTBylOLWEro 3Byka — YacTb 7: YcoBeplweHcTBOBaHHOe kogupoBaHue 3Byka (AAC)
(ISO/IEC 13818-7:2006 Information technology — Generic coding of moving pictures and associated audio
information — Part 7: Advanced Audio Coding (AAC) [1]

5 BBEJEH BIEPBbIE

WNHhopmayma 06 nsMeHeHNAX K Hac T osWwemMy cTaHgap Ty ny6vkKye T CA B eXerofHo nsgasaemMmom nHop-
MaLMOHHOM yKa3aTene «HauynoHanbHble CTaHA4apThi», & TeKCT N3MEHEeHUN U NoNpaBoK — € eXeMeCcsA4YHO
n3gaBaeMbix MH(DOPMALMOHHbIX YKa3aTensax «HaunoHanbHble cTaHaapThi». B cnyyae nepecmMoTpa (3ameHbl)
WA OTMEHbl HACTOAWero cTaHjapTa cooTBeTCTBYLee yBefjoMmneHne 6ygeT ony61MKOBaHO B eXxeme-
CAYHO M3[aBaeMOM NH(hopmMaLMOHHOM yKa3aTese «HaunoHanbHble cTaHfapThi». COOTBeTCTBYOWAasa UH-
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HUA — Ha ohmumanbHOM cai Te PeflepanbHOro arBHCTBA N0 TEXHUYECKOMY pPerynvpoBaHuio MMeTposiorum
B CeTU NIlHTepHeT
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HAUWOHANBbHbBIMN CTAHOAPT POCCUMCKONMN SGELEPALUM

3ByKOBOE BelaHue uudposoe

KOAWPOBAHUE CUTHANOB 3BYKOBOTIO BEWAHWNA C COKPALWEHWEM N3BEbITOYHOCTU
ONA NEPEAAUM MO LUOPOBLIM KAHAIAM CBA3N.
MPEG-2, YACTb VII: YCOBEPLWEHCTBOBAHHOE KOJWPOBAHWE 3BYKA
(MPEG-2 AAC)

Sound broadcasting digital. Coding of signals of a sound broadcasting with reduction of redundancy
for transfer on digital communication channels. MPEG-2, part VII: Advanced Audio Coding (MPEG-2 AAC)

[ara BBefeHuna — 2012—12—01

1 O6nacTb NpUMeHeHUA

1.1 Llenb paspaboTku ctaHgapTta

HacTosAwwii cTaHAapT NO3BONAET NOAYUYUTL 60Nee BbICOKOE Ka4eCTBO MHOIOKaHalbHOro 3syyaHus. C ero
NOMOLLbIO 4OCTUTAETCA «HEpPas/IMYMMOoe» C OPUTMHaNIOM KayecTBo no wkano ITU-R cornacHo [2] Ha ckopocTax
nepegaun gaHHbix 320 K6MT/Cc 4na NATU 3BYKOBbIX CUTHA/IOB C NMOJIHON NPOMNYCKHOW CNOCOBHOCTHIO.

[leiicTBMe HacToALWero cTaHgapTa pacnpocTpaHaeTcsa Ha YCNyru MecTHOW, BHYTPM30OHOBOM, MeXAyropoa-
HOW 1 MeXAYyHapOoLHOW ceTn 3ByKOBOTO BeLLLaHUs, HE3aBMCMMO OT UCNO/b3YyeMOoli CeTeBO TEXHOMOMMM, 4YTO CNo-
cobcTByeT 06ecneyeHunio LesloCTHOCTU ceTeli 3BYKOBOrO BellaHWs, yCTOMYMBOCTU paboTbl CeTU, BbINOTHEHUIO
HOPM Ha OCHOBHbIE 3/1eKTpMYecKne napameTpbl Npu paspaboTke 1 NPOEKTMPOBAHUIO KaHa1006pasytoLel annapa-
Typbl 3BykoBoro Beuwanus (FTOCT P 52742 n FOCT P 53537).

MokasaTenu, onpeAefieHHble HacCTOAWMUM CTaHAAPTOM, ABNATCA 6a30BbIMU A1 NPOECCUOHANBHOW U Obl-
TOBOI annapartypbl — nNpourpbiBaTenein KOMNakT-4UCKOB, YCUUTENel CUTHAN0B 3BYKOBOI 4acTOTbl U ApYroro
o6opyaosaHusa knacca Hi-Fi.

YHuBepcanbHasa v coBMecTumas MHOrokaHanbHasa ayamocmcTemMa npumeHuma Ana cnyTHUKOBOMO U Ha3eM-
HOro Te/IeEBU3NOHHOIO BeLaHuns, LM poBOro 3ByKOBOro BelaHnsl (Ha3eMHOro U CNYTHUKOBOTO), TaK Xe Kak 1 41
ApYTuX HocuTenen, Hanpumep:

CATV— kabenbHoe TeneBuaeHue;

CDAD — kabenbHoe untpoBoe 3BYKOBOE BellaHune:

DAB— wwupokoseliaTenbHas nepegava LMpoBOro 38yKOBOro curHana:

DVD — undpoBoOii yHuBEepcabHbIii ANCK:

ENG — 3n1eKTpPOHHble HOBOCTH (BK/1l0YAA HOBOCTU MO CNYTHUKY);

HDTV— TenesugeHune BbICOKOI YETKOCTH;

IP C— MexX/IMYHOCTHOe obuieHne (BuaeokoHdepeHuns, BugeotenedoH nT. 4.);

ISM— nHTepakTuBHbIe HocUTeNn (ONTUYECKNEe AUCKU U T. 4.).

Bxoa kogepa u BbIXO4 feKkojepa COBMeCTUMbI CO cTaHgapTaMu MMNYAbCHOKOA0BON mogynauun (MKM),
Takumu kak FTOCT 28376. TOCT 27667 ngp.

1.2 YcnoBusa npuMeHeHna ctaHgapra
1.2.1 Cneuyundukaumsa nHctpymeHtos MPEG-2 AAC

B npouecce aekogmpoBaHua AAC ncnonb3yeTcss psj HEeO6XOAMMbIX U ONUMOHANbHLIX WHCTPYMEHTOB.
B Tabnuue 1 nepeyncneHbl MHCTPYMEHTbI U UX cTaTyc (Heo6XxoguMbie WAM ONuuoHasbHble). HeobXxoauMble

N3pgaHne oduumansHoe
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WHCTPYMEHTbl 06a3aTesibHbl B 11060M BO3MOXHOM npodune. OnymoHanbHble UHCTPYMEHTbl MOTYT HE WUCMNOJib-

30BaTbCs B HEKOTOPbIX NPohnnsAx.

Tabnunuya

MpepHasHayeHune

CpefcTBo (hopmaTvpoBaHns noToka 6utos
Mpo3payHoe gekoauposaHne
O6partHoe KBaHTOBaHWe
MepemacwtabuposaHune

MS

Mpepckasaxne

MHTEHCMBHOCTb

3aBuCUMOE crnapusBaHne KaHasioB
TNS

BaHk chvnbTpoB/nepekoyeHne oKoH
PerynupoBaHue ycunenus
HesaBucumoe cnapusaHne KaHasi0B

1— MepeueHb MHCTPYMEHTOB Aekogepa AAC

Craryc

Heobxoanmblii
Heobxoanmslii
Heobxoanmblii
Heobxoanmslii
OnumoHasnbHbI
OnunoHanbHbI
OnumoHasnbHbIN
OnunoHanbHbIl
OnumoHasnbHbI
Heobxoanmslii
OnumoHasnbHbI
OnunoHanbHbIl

1.2.2 Ha3HayeHne MHCTPYMEHTOB JeKoAupoBaHusa

O6uwas cTpyktypa cuctembl MPEG-2 AAC npuBefeHa Ha pucyHkax 1 un 2. B cooTBeTcTBMM € Tabnuuei 1
CTPYKTYpa fekofepa cCoCTOUT U3 HEOO6XO4MMbIX M ONUNOHANIbHBIX UHCTPYMEHTOB. HanpassieHne noToka faHHbIX
B 3TOI CXeMe cneBa HanpaBo, CBepXy BHU3. B 3agaun fekoaepa BXOAAT 06HapYXeHne onnucaHus KBaHTOBaHHbIX
crnekTpanbHbIX 3HAY€HN B NOTOKE 6GUTOB, AE€KOAMPOBAaHNE KBAHTOBAHHbIX 3HAYEHU 1 Apyroli nHpopmauun gna
BOCCTaHOB/IEHUS, BOCCTAHOB/IEHNE KBAHTOBAHHbIX CNEKTPa/IbHbIX 3HAYEHWN, 06pab0oTka BOCCTAHOB/EHHbIX CNeEK-
TpaNbHbIX 3HAYEHWII COOTBETCTBYHOLLUMU MHCTPYMEHTAMU, aKTUBHbIMW 4151 L@aHHOTO NOTOKA GUTOB, C Le/iblo foC-
TUFHYTb MCXOAHOrO CNeKTpa BXOAHOro 3ByKOBOTO CUTHanNa, v, HakoHew, npeobpasoBaHue cnekTpasbHbIX 3Ha4Ye-
HUI BO BpEMEHHbIE OTCYETHI, C (MK 6€3) AONONHUTENBHOTO MHCTPYMEHTA perynmpoBaHns ycunenus. Mocne Ha-
4yasIbHOro BOCCTAHOB/IEHMSA N MaclwTabnupoBaHNsa BOCCTAHOB/IEHHbIX CNEKTPAsIbHbIX 3HAYEHUI MOXET MPUMEHATb-
CS MHOXECTBO AONOIHNTENIbHbIX MHCTPYMEHTOB, UCMNO/b3yEMbIX A1 06ecnevyeHns 6onee ahHeKTUBHOr0 KOAMUPO-
BaHWA. JNA KaXAoro 3 4ONONHUTENbHbIX UHCTPYMEHTOB, KOTOpble paboTalT B CNeKTpasibHOM NPOCTpaHCcTBe,
npeAycMoTpeHa onuua OTK/IIYEHUSA, K BO BCEX Cnyvasx, Korga obpaboTka B CnekTpasbHOM NPOCTPaHCTBE He
MNCNOMb3yeTCs, BXOAHbIE CNeKTpasibHble 3HaYeHUs NocTynatT HENOCPeACTBEHHO Ha BbIXO4 UHCTPYMeHTa 6e3 13-
MEHEHWIA.

1.2.3 Bxog v BbIXO4 UHCTPYMEHTOB AEMY/IbTUNIEKCUPOBAHMUA

Ha Bxof MHCTpyMeHTa AeMyNbTUNeKCupoBaHus noctynaet notok 6utos MPEG-2 AAC. [lemynbTunnexkcop
pasgenset notokaaHHbIXx MPEG-AAC Ha yacTu, npef3HavyeHHble NS KaXA0ro UHCTPYMeEHTa, U npegoctasniseT
ANSA KaX0ro U3 MHCTPYMEHTOB MHAOPMAaLMI0 0 NOTOKE 6UTOB, OTHOCALLYIOCA K 3TOMY UHCTPYMEHTY.

Ha BbIXx0ofe MHCTPyMeHTa AeMybTUNIEKCMPOBaHNS NOTOKA 6UTOB COAEepPXKUTCS:

- MHhopMaLMs 0 pasfesieHnn 419 NPo3payHoro KoLMPOBaHUS;

- NPO3payYHO-KOANPOBaHHbIE CNEKTPASIbHbIE 3HAYEHNS;

- nHdhopmauusa o M/S (onumoHanbHO);

- MHhOpMaLMsA 0 COCTOAHUM NpeAcKasbiBaloLLero ycTpoicTea (OnyMoHanbHo);

- MHhopMaLusa AN ynpasieHus intensity stereo n nHpopmaumsa gna ynpasieHus cnapeHHbIM KaHaiom
(onumoHanbHsbIe);

- UHhopmMaLmsa o0 BpemeHHoM hopmuposaHuu wyma (TNS) (onuynoHanbHo);

- MHhopMauus ansa ynpasneHns 6aHKOM PUNbTPOB;

- UHdopMaLus 0 perynnpoBaHun ycusieHus (onymoHansHo).

1.2.4 NHCTPYMEHT NpO3payHOro gekoanpoBaHus

NHbopmaLma notoka 6UTOB € eMy/ibTUNIeKcopa nocTynaeTt Ha UHCTPYMEHT NPO3PayYHOro 4ekoAnpoBaHus,
KOTOPbIV aHanu3npyeT ee. aekoanpyeT koAbl XadmaHa n BoccTaHaBNNBaeT KBAHTOBaHHbIE CeKTpasibHble 3Ha-
YeHUs. a TakXe KognpoBaHHble C NOMOLL b0 KogoB XaddmaHa n VKM macwtabHble KOaPhULNEHTbI.

2
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Ha BXof MHCTpyMeHTa Npo3payHoro A4eKoANPOBaHMS NOCTynaoT MHpopMaLms 0 pasfeneHnn ans npospay-
HOTo KOAMPOBAHUS 1 NPO3PaYHO-KOAVPOBAHHbLIE CNIEKTPasibHbIE 3HAUYEHUSI.

BbIX0f, MHCTPYMEHTa NPO3payHoro AeKoANPOBaHUS COAEPXMUT ,eKOAMPOBaHHOE Lie/IoUNC/IeHHOe NpeacTaB-
NieHne MaclTabHbIX KO3 APULNEHTOB N KBAHTOBAHHbIE CNEKTPa/IbHbIE 3HAYEHUS.

1.2.5 NHCTPYMEHT AOKBAHTOBaHUSA

KBaHTOBaHHbIe CreKkTpasibHble CUTHa bl NOCTYNalT Ha BXO4 MHCTPYMEHTa ileKBaHTOBaHA, KOTOprI7I I'IpEO6—
pasyeT uenovyncineHHble 3Ha4eHnda B BOCCTaHOB/1IEHHbIE fleKBAHTOBaHHbIE CNeKTpas/ibHble 3Ha4YeHuA. OTOT AeKBaH-
ToBaTe/sib ABN1A€TCA HEOAHOPOAHbIM.

1.2.6 NHCTpyMeEHT nepemaclutabuposaHmns

NHCTpyMeHT nepemaclutabnposaHus npeobpasyeT LenovncieHHoe npejcrasrieHie MacluTabHbIX Koaddu-
LIMEHTOB B X (DaKTUYECKMNEe 3HAYEHNA 1 YMHOXaeT BOCCTaHOB/IEHHbIE, leKBAHTOBAHHbIE CNeKTPpasibHble 3HaYeHNs
Ha coOoTBeTCTBYOLWME MaclTabHble KOIPMULNEHTBI.

Ha BxoA MHCTpyMeHTa nepemaclutabupoBaHns nocTynaeT AeKOAMPOBaHHOE Lie/lI0unc/ieHHoe npeacTasne-
HVe MacwTabHbIX KO3 MULNEHTOB U BOCCTAHOB/IEHHbIE, eKBAHTOBaHHbIE CNeKTpasibHble 3HaYEHUS.

Ha BbIxofie MHCTPyMeHTa nepeMacliTabupoBaHnsa cojepxarca MacwTabupoBaHHble, [eKBaHTOBaHHbIe
cnekTpasibHble 3HaYeHus.

1.2.7 HcTpymeHT MIS

Ha Bxof WHCTpymMeHTa noctynaeTt uHdopmauunsa o MIS (cepeauHal/ctopoHa) v macwTabupoBaHHble,
[eKBaHTOBaHHble CNeKTpa/ibHble 3HauYeHUs, OTHOCALMEeCcs K napam kaHanos. VIHCTpymeHT M/S npeobpasyeT
napbl cnekTpanbHbIX 3HayeHnin 3 MIS B UR nog ynpasneHnvem uncopmauuv o MIS ¢ Lenbio ynydlieHus Koampo-
BaHUA.

Ha Bbixoge nHcTpymeHTa MIS npucyTcTBYIOT MacluTabypoBaHHble, eKBAHTOBaHHbIE CeKTpasibHble 3Have-
HWS CUTHAJI0B, OTHOCALLMECSH K NapaM KaHanos nocne gekognposaHus M/S.

CnepyetyuuTbiBaTh, YTO MaclTabUpoOBaHHble, AEKBAHTOBAHHbIE CNEKTPasibHble 3Ha4YeHN NHAMBUAYanbHO
KoAMpOBaHHbIX KaHaNoB He o6pabatbiBatoTcs 6710kOM M/S 1 nepefaldTCA HENOCPEACTBEHHO Ha BbIXOA MHCTPY-
mMeHTa MJS 6e3 nameHeHuit. ECim MHCTpyMeHT M S He SiIBNSieTCA akTUBHbIM, BCE CNeKTpasibHble 3HauYeHNs Npoxo-
AT yepes 3ToT 610K 6€3 U3MEHEHWIA.

1.2.8 NHCTpPYMEHT npepckasaHuns

3TOT MHCTPYMEHT o6paltaeT npouecc npefckasaHns, BbINOHEHHbIN B kogepe. O6paTHbIii npouecc npes-
cKkasaHusa fo6aBnsieT 36bbITOYHOCTb, KOTOpas Gblfa ycTpaHeHa UHCTPYMEHTOM NpefckasaHns B kogepe, nog yn-
paBfieHneM MHGOPMAaLMKU 0 COCTOAHMN NPeACKa3biBaoLLEero yCTpoiicTea. JJaHHblll MHCTPYMEHT NpeAcTaBAseT co-
60/ 06paTHOE aganTMBHOE NpeackasbiBalLiee yCTPOINCTBO BTOPOro nopsaka. Ha BXo4 UHCTpYMeHTa npejckasa-
HUS NOCTYNalT UHPOPMALUSA O COCTOAHUN NPeACcKasbiBaloLWero ycTpoicTea u MaclTabupoBaHHble, eKBaHTO-
BaHHbIE CNeKTpasibHble 3HauYeHns. Ha BbIXxo4e NHCTPYMeHTa npejckasaHuns — MacluTabupoBaHHble, [eKBAHTO-
BaHHbIE CNeKTpanbHble 3HAYeHUs NoCNe NpeackasaHus.

Ecnu npeackasaHne He UCMO/b3yeTcsi, MaclTabupoBaHHble, AEKBAHTOBAHHbIE CMEKTPpasbHble 3HAUYeHUs
nocTynawT HeNoCPeACTBEHHO Ha BbIX0A 6/10Kka 63 U3MEeHEHWIA.

1.2.9 "HCcTpyMeHT Intensity stereo

[laHHbIi UHCTPYMEHT peanusyeT AeKkoAMpoBaHue intensity stereo cnekTpanbHbIX Nap. Ha BXoA MHCTPYMeHTa
intensity stereo nocTynatT eKkBaHTOBaHHble CNeKTpasibHble 3HauYeHUss 1 ynpasnsowas nHpopmayus intensity
stereo.

Ha Bbixo/e UHCTPYMEHTa intensity stereo — gekBaHTOBaHHbIE CNekTpasibHble 3HaYeHWs Nocse A4eKoanpo-
BaHWA KaHana UHTEHCUBHOCTMW.

MaclTabupoBaHHble, feKBAHTOBAHHbIe CNEKTPasibHble 3HaYeHNA UHANBUAYA/TbHO KOAMPOBAaHHbIX KAHA/I0B
nocTynalwT HenocpeCTBEHHO Ha BbIX0OJ 3TOT0 UHCTPYMeHTa 6e3 u3MeHeHuit, ecnu intensity stereo He UCNONb3Y-
eTca. IHCTpyMeHT intensity stereo v MHCTpymMeHT MJS pacnonaratoTcsa Tak, 4HTo6bl pa6ota MIS u intensity stereo
6blna B3aMMouncktovatuweln ans Nob6oin Nonockbl MacwTabHbiX KO3 PULNEHTOB 1 TPYNNbl O4HOM Napbl CNeKT-
panbHbIX 3HAYEHWIA.
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1.2.10 WNHCTpYMEHT cnapuBaHua 4719 3aBUCUMO KOMMYTUPYEMbIX KaHa/n0B

WNHCTpyMeHT fo6aBnseT COOTBETCTBYOLUIME faHHble OT 3aBUCMMO KOMMYTMPYEMbIX KaHa/l0B K CMeKT-
panbHbIM 3HAYEeHUAM B COOTBETCTBUM C MHCDOpPMaUMUein Ana ynpaBneHWs cnapuBaHuem kaHanos. Ha Bxoge
MHCTPYMeHTa cnapnuBaHus— AeKBaHTOBAHHbIE CNeKTpasibHble 3HaYeHa 1 UHhopMaLma A4Ns ynpaBneHus cnapu-
BaHMeM KaHanoB. Ha BbiIxofe UHCTPYMEHTa — AeKBaHTOBaHHble CMekTpasibHble 3Ha4YeHUss BMecTe ¢ 3aBUCKMMO
KOMMYTUPYEMbIMW KaHanamu.

MacwTabnpoBaHHble, JeKBAHTOBaHHbIE CNeKTpasibHble 3HaYeHNA NOCTyNalT HeNnocpeACTBEHHO Ha BbIXO[,
3TOr0 MHCTPYMeEHTa 6€3 MU3MEHEHWI, ec/in cnapuBaHne KaHaioB He NPUMEHSAETCSA. B 3aBUCMMOCTM OT MHGhopMaLun
ANA ynpasfeHua cnapuBaHWeM KaHasoB, 3aBUCMMO KOMMYTUPYeMble KaHaslbl MOryT 6biTb CNapeHbl 40 unn
nocne o6paboTkn TNS.

1.2.11 NHCTPYMEHT cnapuBaHnsa ANA He3aBUCUMO KOMMYTUPYEMbIX KaHanos

NHCTpyMeHT go6aBnsieT COOTBETCTBYIOLLME faHHbIe OT HE3aBUCUMO KOMMYTUPYEMbIX KAHA/TOB K BpEMEHHO-
My CUTHa/y B COOTBETCTBUM C MH(pOPMAaL el A4Nna ynpaBfeHus cnapMBaHMeM KaHanoB. Ha BXo4 MHCTpyMeHTa
cnapuBaHus MoCTynaeT BPEMEHHON CUrHAM, aHaNOMMYHbIA CMTany Ha Bbixofe Habopa hunbTPOB M MHopMaLus
LN ynpaB/ieHnst cnapuBaHWeM KaHasloB.

Ha BbIXx0fe MHCTPYyMEeHTa — BPEMEHHO CUTHA/I BMECTE C HE3aBNCMMO KOMMYTUPYEMbIMY KaHanamu.

BpeMmMeHHO curHasn nocTynaeT HENOCPEACTBEHHO Ha BbIXOA 3TOr0 UHCTPYMeHTa 6€3 U3MEHEHMWIA, ecnim cna-
prvBaHUe KaHanoB He UCNOo/b3yeTCs.

1.2.12 NHCTPYMEHT BpeMeHHOro dgopmupoBaHuns wyma (7A/S)

C NoMOLLbIO aHHOT0 MHCTPYMEHTa peanunsyeTtcs ynpas/ieHne TOYHOVW BpeMeHHO CTPYKTYpoOli lWymMa Koam-
poBaHusa. B kofepe B pesynbTate npouecca TNS crnaxusaeTcs BpeMeHHas ornbatolias curHana, kK KoTopomy
370 6bI/10 NPUMEHEHO. B Aekofgepe nponcxoguT 06paTHbIii npoLlecc A8 BOCCTaHOBEHMUS (hakTuyeckoli BpeMeHHOoM
ornbauleii (x) nog ynpaeneHnem nigopmaunm o TNS. 370 BbinonHAeTCA hunbTpaLneit YyacTeli cnekTpaabHbIX
AaHHbIX. Ha Bxoge nHctpymeHta TNS npucyTCTBYIOT A€KBAHTOBaHHbIE CNEKTPasibHble 3Ha4YeHNa 1 nHpopmams o
TNS, Ha BbIxo[e — [,eKBaHTOBaHHbIE CeKTpasibHble 3Ha4YeHus.

Ecnn 3ToT 610K OTK/IOYEH, [eKBaHTOBaHHble CNekTpasibHble 3HAYeHUs NOCTynalwT Ha ero Bbixog 6e3
N3MEHEHMWIA.

1.2.13 baHK (PUNBLTPOB/MHCTPYMEHT NEPEK/TIOYEHNSA OKOH

BaHk hunbTpoB peanusyeTt o6paTHoe cnekTpanbHoe npeobpasoBaHune. O6paTHOe AUCKPETHOE KOCUHYCHOe
npeobpasoBaHue (O4KIM) ncnonb3yetcs B kayecTBe 6aHka hunbTpoB. OAKIM moxeT noggepxmeatb 1M60 0AUH
Ha6op 13 128 unn 1024, nnun yeTbipe Habopa u3 32 unun 256 cnekTpanbHbIX KO3 hULNEHTOB.

Ha Bxog 6aHka hnnbTPOB NOCTyNalT AeKBAHTOBaHHbIE CMeKTpasibHble 3HaUYeHNA U nHdopmMauusa Ans ynpas-
neHns 6aHKoM OUNLTPOB, Ha BbIXOA(bl) 6aHKa (PUIbTPOB — BOCCTAHOB/IEHHbIE BPEMEHHbIE OTCYEThI 3BYKOBOIO
curHana(os).

1.2.14 NHCTPYMEHT perysimpoBaHusa ycuieHns

Mpu ncnoNb30BaHUM J@aHHOT0 NMHCTPYMEHTA OCyLLecTBASeTCA 0TAebHOe perynpoBaHne ycuneHus spe-
MEHHbIX OTCYETOB B K&X0W 13 UeTbIpeX HACTOTHbIX NOJI0C, KOTOPbIE GbIN NOJTYYEHbl PEry/IMPOBaHNEM YCUTeHUs
PQF-6aHka thnnbTpoB kodepa. [lanee MHCTPYMEHT cobMpaeT YeTblpe YaCTOTHbIX MOJI0CHI M BOCCTaHaBAMBaeT hop-
My BPEMEHHOrO C/rHassa C NoMOLL b0 6aHka hIbTPOB MHCTPYMEHTA PeryimpoBaHuns ycuneHus. MNpu atom Ha
BXOJ UHCTPYMEHTA peryiMpoBaHusi yCUAeHUs MOCTynalT BOCCTAHOB/IEHHbIE BPEMEHHble OTCYeTbl 3BYKOBOIO
curHana(os) 1 MHopMaLma 0 peryiMpoBaHun yCUNEHNUs, a Ha BbIXoA(bl) MHCTPYMEHTA perympoBaHuns ycune-
HMA — BOCCTaHOBJIEHHbIE BPEMEHHbIe OCTHYeTbl 3BYKOBOTO CUrHana(os).

ECnn MHCTPYMEHT peryiMpoBaHnsa YCUNIEHUS He UCMO/b3yeTCs, BOCCTAHOB/IEHHbIE BPEMEHHbIE OTCYETbI
3BYKOBOTO CHTrHana(oB) NOCTynalT HeNoCpeCTBEHHO M3 6aHka (hnIbTPOB Ha BbiXoAe Aekofepa. DTOT NHCTPY-
MEHT ncnosib3yeTcs B npoduae maclutabupyemoii YactoTsl guckpetmsaumm (SSR).
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BxopHoli BpeMeHHOIA
cUrHan

KoaypoBaHHbIii
OTOK 6UTOB

PucyHok 1 — Bnok-cxema kogepa MPEG-2 AAC
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PucyHok 2 — Bnok-cxema gekogepa MPEG-2 AAC
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2 HopmaTuBHbIE CCbI/IKK

B HacToAwwem cTaHAapTe UCNO/Ib30BaHbl HOPMATUBHbIE CCbIJIKM Ha cnefylolne cTaHfapThbl:

FOCT P 52742—2007 KaHasbl 1 TPakTbl 3ByKOBOrO BellaHnA. TUNoBble CTPYKTYpbl. OCHOBHbIE NapamMeTpbl
KayecTBa. MeToAbl U3MepeHuii

FOCT P 53537—2009 3BykoBoe BelaHne. OCHOBHbIE 3/1EKTPUYECKME NapaMeTpbl KaHa/I0B U TPAKTOB CTY-
Auniinoro kavecTsa (¢ nonocoii yactoTt 20...20000 y)

FOCT 27667—88 Cuctema uudposas 3Bykosas «KomnakT-guck». MapameTpsbl

FOCT 28376—89 KomnakTt-auck. NMapameTtpbl 1 pasmepsbl.

MpumeyaHue — Mpu NONL30BAHNN HACTOSILLMM CTAHAAPTOM LIEN1ECO06PA3HO NPOBEPUTL AEACTBME CCbIIOY-
HbIX CTAH4APTOB B MHC(DOPMALMOHHOM cucTeme O6LLEro nosib30BaHWs — Ha oMLMaIbHOM caiiTe defepanbHOro
areHTCTBa MO TEXHUYECKOMY PEry/IMPOBaHMIO 1 METPOSIONN B CETW VIHTEPHET UM MO EXXEroAHO M3aaBaeMoMy UHgopMa-
LIMOHHOMY YyKa3aTeso «HauuoHa/bHble CTaHAapTbl», KOTOPbIA ONy6MKOBAH MO COCTOSIHWIO Ha 1 SHBAps TeKyLLero roaa,
1 MO COOTBETCTBYIOLMM EXEMECSUYHO M34aBAEMbIM UHAOPMALMOHHBIM yKasaTesnsiM, ony6/IMKOBaHHLIM B TEKYLLEM TOf).
EC/N CCbINOYHbIA CTaHAAPT 3aMeHeH (M3MeHeH), TO MpW Mo/b30BaHUM HACTOALMM CTaHLAPTOM ClefyeT pyKOBOACTBO-
BaTbCS 3aMEHSIOLMM (M3MEHEHHbIM) CTaHAapPTOM. EC/M  CCbIIOYHbIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIOXKeHVe,
B KOTOPOM [laHa CCbl/IKa Ha HEero, NPUMEHSIETCS B YAcTW, HE 3aTParMBaioLLEi 3Ty CCbUIKY.

3 TepMuWHbI, onNpeaeneHns, CUMBOJ/bI U COKpaLLeHUs

3.1 TepMuHbl 1 onpepeneHus

OCHOBHble 3BYKOBbIe KaHasbl: Bce kaHanbl, npegctaBneHHble Nn60 singfe_channel_element() (cm. 6.2.1).
nn6o channelj)air_olement() (cm. 6.2.1).

nporpamma: Habop OCHOBHbIX 3BYKOBbIX kaHanoB. coupling_channel_element() (cm. 6.2.1),
Ife_channel_oleinent() (cm. 6.2.1) n conyTCTBYOL,UX NOTOKOB AaHHbIX, TPEOYOLNX O4HOBPEMEHHOIO AEKOANPO-
BaHMA 1 BOCNPOU3BEAEHUSA.

MpumeyaHune — MNporpamma MOXeT ObITb OnNpegeneHa no ymondanuto (cm. 6.5.3.1 n 6.5.3.3) um ykasaHa
prograT_conla_sleTenl) (cm. 6.5.3.2). [JaHHble single_channel_element{) (cm. 6.2.1). channel_pair_etement()
(cm. 6.2.1). coupling_channel_element(), tfe_channel_element() nnu kaHan nepegayn faHHbIX MOTYT CONPOBOXAATb
OfIHY WM HECKOJIbKO NporpaMm B J1l060M MOTOKe GUTOB.

CUHTaKcuyeckunii aHannsaTop: PYHKLMOHANbHbIV 3NEeMeHT Aekofepa, KOTOpbIl n3BnekaeT U3 KOAUPO-
BAHHOrO NOTOKa 6UTOB CEPUI0 BUTOB, NPEACTaBAALWMNX KOAUPOBAHHbIE 31EMEHTHI.

cnekTpasibHble KO3 PULyneHThbl: IMCKPEeTHbIE 3Ha4YeHNsA B HACTOTHOM NMPOCTPaHCTBE Ha BbiXoAe Habopa
hnbTPOB aHanm3a.

cTepeo U36bITOYHOCTb: YacTb cTepeooHNYECKOro 3ByKOBOrO curHana obnagaeT ctepeo U3bbITOYHOC-
Tb0. €C/IN OHA He CNoco6CTBYET MPOCTPAHCTBEHHOMY BOCMPUATUIO CUTHANA.

yncno yuntoelBaemMblx kKaHanos: NCC: Yucno kaHanos, npegcrasnieHHbix SCE anemeHTamu, Hes3aBucu-
Mo nepeknoyaemblx CCE n CPE. T. e. eAnHOXAbl B3ATOe KonnyecTso SCE nntoc eAMHOXAbl B3ATOE KOJIMYECTBO
He3aBucumMo KommyTupyembix CCE nntoc gBaxabl B3sToe yucno CPE. B COOTBETCTBUM C cornalleHnem o npu-
CBOEHUW UMEH B fiekofepax n notokax 6utos MPEG-AAC, NCC =A +1

NMpnmMeyaHne — UACNO Y4YNTbIBAEMbIX KAHAUI0B WCMONL3YeTCA At MOsydYeHus TpeGyemoro pasmepa
BXOAHOro 6ydepa fekogepa (cm. 6.2.2).

3.2 CUMBOJIblI 1 COKpalLeHuns

Maremartuyeckme onepaTopsbl, UCMOJb3yEMbIE B 3TOM CTaHAApTe, aHa0rTMYHblI UCMO/b3YEMbIM B si3blKe NPo-
rpamMmMupoBaHns C. OfHAKO Le/IoYnCIeHHOE AefleHne C yCeYeHUeM 1 oKpyrieHue onpeaenerbl 0co6bIM 06pa-

30M. MM06UTHbIE OMepaTopbl ONpPeAenstoTCs C y4eTOM NpefCcTaBeHns Yncen B LONOHUTENIbHOM Koge. Hymepa-
LS ¥ CYETUMKM LLUKNOB 06bIYHO HAYMHAIOTCS C HY /IS,

3.2.1 ApundmeTmyeckne onepaTtopsbl

+— CnoxeHue.

— BblunTaHue (kak 6uHapHbIi onepaTop) unun oTpuuaHue (Kak yHapHblii onepatop).
+¢ — VIHKpemeHT.

— [lekpemeHT.
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* — YMHOXeHue.

n— Bo3BefeHne B CTeMeHb.

| — LenouncneHHoe geneHune ¢ OKpyrneHMem K MeHbluemy no Moay/nto uenomy. Hanpumep. 7/4 v -7/4
okpyrnswTca o 1. a-7/4 n 7/-4 okpyrnsatTtca go -1.

/l— UenouncneHHoe fenieHne ¢ OKpyrneHnem K 6nmxaiwemy yenomy ynucny. Monyuesnbie 4yncna okpyrns-
I0TCA B CTOPOHY 6unxaiiero 6onbLwero no MoAy o Yucna, ecnv He ykasaHo gpyroe. Hanpumep. 37/2 okpyrnaet-
cA Ao 2. a-3//12 okpyrnsietcs go - 2.

DIV — LenoyncneHHoe pasgeneHne ¢ OKpyrieHnem pesynbrara B CTOPOHY - <

11— AGCONIOTHOE 3HAYEHNE. | X | = x. korga x> 0
| x]=0. korga x ==
|x | =-x. korga x <0

% — [leneHune c octaTtkoM. Onepauus onpegeneHa ToNbKO 4151 MONOXUTESTbHbIX YACEN.
Sign () - Sign (x) = 1. korga x> 0
Sign (x) = 0. korga x ==
Sign (x) = -1, korga x <0
NINT () — OkpyrneHue go 6numxaiwero uenoro. BosspauiaeTt camoe 6/71M3Koe K BEL,eCTBEHHOMY apryMeH-
Ty LeflovncneHHoe 3HadyeHmne. Monyuesble Yncnaa oKpyrnarnTca B CTOPOHY OT HYSIA,
sin — CuHyc,
cos — KocuHyc,
exp — OKCMoHeHTa.
\'— KBagpaTHbIil KOpeHb.
log10 — lorapudm no ocHoBaHuto 10.
logu — HaTypanbHblii norapudm.
log2— Jlorapudm no oCHOBaHMIo 2.

3.2.2 lornyeckne onepartopsl

|| — Nornueckoe UIN.
&& — Jlornuyeckoe W.
I — Jlornyeckoe HET.

3.2.3 OnepaTopbl cpaBHeHUA

> — bonblwe

>=— Bbonblue unn pasHo

< — MeHblie

<= — MeHble nnan paBHo

— — PaBHO

! =— He paBHO

max [....,] — MakcumasibHoe 3HayeHue,
min [....] — MUHMUMaNbHOE 3HayYeHune.

3.2.4 NMobuUTHbLIE onepaTopsbl

Mcnonb3oBaHme No6UTHbLIX onepauuii nogpasyMmeBaeT NpeAcTaBeHNE YNCen B 4ONO/THUTENBHOM KoOAe.
& — MobutHoe W.

| — MobuTtHoe UN.

» — CpABUT BNpaBO CO 3HAKOM.

« — C[ABWI B/IEBO C HYJIEBbLIM 3aMNO/IHEHUEM.

3.2.5 NpuceoeHne
=— OnepaTtop NpnucBOEHUSA.
3.2.6 MHeMOHUKHN

Cnepyoume MHEMOHUKM noanexar onpefeneHuto 415 onucaHns pasnnyHblie TUNOB AaHHbIX, UCNO/b3ye-
MbIX B KOAUPOBAHHOM NOTOKE GUTOB.
bslbf — ButoBas cTpoka, Mmnagwmii 6uT cneBa. BUTOBbIE CTPOKM MULIYTCA KakK CTPOKA €4UHULL U HY1eil BHYTpU
0AMHapHbIX KaBbluek, Hanpumep ‘1000 0001'. Mpo6enbl BHyTpM GUTOBOI CTPOKU BBOAATCA 415 yA06CTBA
YTEHUSI U HE UMEIOT HUKAKOro 3HaYEeHUs.
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L. C. R. LS. RS — AyaunocurHansbl: NeBblii, LEHTPaNbHbIWA, NpaBblii, 1IEBbLIA OKPYXEHUS, NPaBblli OKPYXXEHUS.
MIS — CepeguHal/ctopoHa M = [L+R)I2 1 S = (L-R)i2.

rpchof — KoadhdumumeHTbl ocTaTka OT AeNeHUs Ha Nopoxaallwnii NoIMHOM, CHavYana cnegyet KoauumeHT
BblCLLIEro nopsagka. (Ayauo).

ulmsbf — Llenoe uncno 6e3 3Haka, cTapLiunii 6UT NepBebli.

viclbf — Kog c nepeMeHHO ANnHOI cnoBa, /eBblii 6UT NepBbIi, r4e NeBblii OTHOCUTCS K NOPAAKY, B KOTOPOM

nULWYyTCA KOAbl C MepeMeHHOl ANHOA.
VAo — Homep hakTuyeckoro BpeMeHHOro cfoTta B ciiyyae block_type == 2.0 <= window <= 2. (Ayawuo).
B MHOro6anToBbIX C/IOBax cTapluii 6aiT sBnsieTca nepebIM.

3.2.7 KOHCTaHThbI

n—3,14159265358...
e—2.71828182845...

3.3 MeTop onnMcaHusA cuHTakcuca notoka 6MToB

MoTok 6MTOB Ha BXOAE AeKofepa onucbiBaeTcsa B pasgene 4. Kaxablii 31eMeHT AaHHbIX Bbl4eeH XUPHbIM.
Mpu onucaHun afieMeHTa ykasblBatoTcs
- ero ums:

- ero AgnvHa B 6utax, rge X.. Y ykasblBaeT, 4To KOMIMYeCcTBO 6UTOB NPUHAAIEXMUT AnanasoHy ot X 4o Y. Bk/odas
X nY. {X; Y} o3HauaeT, 4TO KO/IMYECTBO GMTOB PaBHO X UM Y. B 3aBUCUMOCTM OT 3HAYEHUS APYTUX 3/IEMEHTOB
[aHHbIX B NOTOKE 6UTOB;

- MHEMOHUKa 418 ero Tuna u nopsAok nepegaqu.

[OeiicTBne, Bbi3BAHHOE 4EKOANPYEMbIM 3/1IEMEHTOM AAHHbLIX B NOTOKE 6UTOB, 3aBUCUT OT 3HAYEHUSI TOTO
3/1eMeHTa IaHHbIX U Ha 3/IeMeHTax AaHHbIX, paHee AeKoANpyeMbIX. lekogupoBaHne 3/1eMEHTOB AaHHbIX 1 onpe-
fleneHre napameTpoB COCTOSIHUS, UCMO/b3YEMbIX B UX A€KOAMPOBAHUU, ONUCLIBAIDTCS B NyHKTAaX, CAeaytoLux
3a onucaHnem cuHTakcuca. Creaytoume KOHCTPYKL UM NCMONb3YHOTCS, YTOGbI BbIPa3uTh YCMIOBUS, KOTAa 3/1EMEH-
Tbl AAHHbIX NPUCYTCTBYIOT, U YKa3aHbl 06bIYHbIM WPUATOM.

CnepgyeT 06paTuTb BHUMaHWE, YTO B 3TOM CMHTaKCUCE MCMNO/b3YeTCsl NPUHATOE B A3blke C cornawexune
0 TOM. UTO NepeMeHHas UK BbipaxeHne, BO3BpaLialoLme HeHy/IeBOe 3HaYeHNe, IKBUBANIEHTHbI Pe3ybTaTy «M1C-

TUHa»:
while ( condition) {
data_element

do{
data_element

} while (condition)

iff condition) {
data_element

}

else {
dafa_eferoenf

}
for (exprl. oxpr2: Bxpr3) {
data_elemGnt

Ecnn «ucTuHa», To rpynna 3/;IeMeHTOB AaHHbIX MOAB/ISAETCA B NOTOKE AaHHbIX. 3TO
NOBTOpPAETCA, NOKa YC/I0BUE HE «JTOXb».

ANeMeHT faHHbIX BCerga nosiBnsieTcs, no kpaiiHeli mepe, ofgHaxabl.
DneMeHT flaHHbIX MOBTOPSAETCS, MOKA YC/TOBUE HE «/IOXb».

Ecnu ycnosue ABnaeTca «McTuUHa», TO nepsas rpynna 3/1eMeHTOB AaHHbIX NOAB/SA-
€TCA B NOTOKE AaHHbIX.

Ecnu ycnoBue He iBNS€TCA «UCTUHON», TO BTOpas rpynna 3/ieMeHTOB AaHHbIX No-
ABNAETCA B NOTOKEe AaHHbIX.

Exprl sBNsSieTCA MHULMANU3UPYIOWUM BbipaxXeHnem uukna. O6bIYHO OHO osipe-
fensieT HayanbHoe COCTOsIHME CUeTunKa. EXpr2 siBnseTcs ycnoBuem, onpenensio-
WMM NpoBepky nepes KaxAaolh utepauuein yukna. Limkn 3aBepwaeTcs, korga
YC/IOBME HE SIBMIAETCH «UCTUHOM». EXpr3 sBNsieTcs BbipaXeHWeM, KOTOPOoe Bbl-
No/HAeTCS B KOHUE KaxgoW wuTepauyuum uukna, 06blUHO OHO MHKPEMeHTUpyeT
cueTUUK.
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CnepyeT o6patuTb BHMMaHWe Ha cregylouwne Hanbosiee pacnpocTpaHeHHble BapuaHTbl UCMNO/b30BaHUS 3TO

KO
fo

HCTPYKUWK:
r(i=0:i<n;i*+){

data_etoment

}

pynna 3n1eMeHTOB faHHbIX NOABAAETCA N pas. YCc/0BUA B npegenax rpynnbl asne-
MEHTOB AaHHbIX MOTYT 3aBUCETb OT 3Ha4YeHUA nepemeHHon ynpaBneHusa 4nKiom /,
KOTOpas OﬁHyﬂHeTCﬂ npu NepsoM MOAB/EHUN, YBEINYMBaAETCA Ha 1 npy BTOPOM
noABNEHUN NT. A.

Kak oTmeueHO, rpynna 3/1IeMeHTOB [aHHbIX MOXET cofepXaTb BJ/IOXEHHble YCMOBHble KOHCTpyKuuu. Ansa
KOMMakTHOCTN O MOXeT GbIThb OMyLLEeH, Korga crefyet TONIbKO OAUH 3/1IEMEHT AaHHbIX :

data_elemont(]

data_element[n]
data_efoment[T][n]

data_eloment [1}[m j[n]

data_element[T...n]

data_element [] sBnaeTca maccuBom faHHbIX. KonmyecTBO 3/1eMEHTOB MaccuBa
3aBUCUT OT KOHTEKCTa.

data_element[n]ABnsetca (n+1)-biIM 9/1€MEHTOM MaccuBa AaHHbIX.
data_oloment[m][n]sBnsieTca anemeHToM (T+1)-0l cTpoku (T 1)-ro cTton6bua aByx-
MEpHOro maccuBa faHHbIX.

data_elemont[l](T][n]sBnsaetca (/+1), (T*1), (1»1}-bIM 3/1EMEHTOM TPEXMEPHOTO
mMaccuBa faHHbIX.

data_elemont [T ...n] cogepxnt 6UTbl Maccusa data_element cm no n BKAOUU-
TesbHO.

3HaHMe camoro crHTaKcmca noToka 6UToB B pasgene 4 He cnefyeT cunTaTb 40CTaTOYHbIM A5 [eKoAnpoBa-
HMA. B YyacTHOCTU, 3TO MW b onpefenseT KOPPEeKTHbIN 1 CBOBOAHLIN OT OLIMGOK BXOAHOM NOTOK 6UuTOE. PeasnbHble
flexogepbl AN8 TOro, 4To6bl NPaBU/IbHO HavaTb leKoAnpoBaHne, O/MKHbI UMeTb CpeAcTBa 06HapYXeHNs cTapTo-
BbIX NOC/Nef0BaTe/IbHOCTEN.
Onpegenexune chyHkLun nextbits

®yHKUMA nextbitsQ peanusyeT cpaBHEHWe CTPOKM GUTOB CO CTPOKOW GUTOB Ha BXofe Aekofepa.

4 CwuHTakcuc

OnncaHune cMHTakcuca notoka 6MToB NpeacTaBneHo B Tabnuyax 2—30.

4.1 dopmaT o6MeHa ayanogaHHbimu. ADIF

Tabnuya 2— Cuntakcuc adif_sequence ()

CuHTakcunc Konnuectso 6uTtoB MHOMOHVXa

adif sequencef)

{
adif_header();

byle_alignment();
raw data stream!);

}

Ta6nuya 3 — Cuntakcuc adif_header ()

CuHTaKeuc Konuuectso 61TOB MHeMOHVKa
adif header()
{
adifjd; 32 bSIbf
copyrightjdjjresent; 1 bslbf

if (copyrightjd[ present) {
copyright id;

}

10

original_copy;

72 bSlbf

1 bslbf
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OkoHYaHve Tabnuubl 3

CuHTakeme Konnuectsa 6utoe MHeMoHViKa
home; 1 bslbf
bitstream_type; 1 bslbf
bitrate; 23 uimsbf
nuT_program_config_elements; 4 bslbf

if (bdstreamjype == '0") (

adifjyufferjullness; 20 uimsbf

)
for0 = 0; i < num_program_config_elements + f; i++) {

program confrg element/):

)
}

4.2 TpaHCNOPTHbIA NOTOK ayanodaHHbix, ADTS
Tabnnuya 4 — CuHtakcuc adts_sequence ()

CuHTakcuc Konunuectso 6uTOB MHeMoHUKa
adts_sequence()

{
while (nextbils/) == syncword) {
adts frame/);

}
}

Tab6nuya 5— CuHTtakcuc adtsjrame ()

CuHTakcuc Konuuectso 6uTOB MHeMOHuKa
adtsjrame/)

adtsjixedjeader/):

adts_variable_header();

if (number_of_raw_data_blocksjnjrame == 0) {
adls_error_check():

raw data block/);

else{

adts_header_error_check();

for (i = 0; i <= number_of_raw_datajlocksjnjrame:
»+){

raw_data_block():

adts raw data block error check/):

}
}
}
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Tabnunya 6 — CuHtakcuc adtsheadererrorcheck ()
CuHTaKcuc KonunyectBa 6utoe MHeMOoHu1Ka
adts header error check Q

|
if (protection_absent == '0") {
for (i= 1;i <= number of raw data blocks in frame; i++) {

raw data block positionpj: 16 Uimsfb
}
crc check; 16 rpchof
}
}

Tabnuuya 7— CuHtakcuc of adts_raw_dal'a_block_srror_check()
CurHTaKemc Konnuectso 6utoB MHeMOoHuKa
adts raw data block error check()

{
If (protection absent == 'O)
crc check: 16 rpchof

}

4.2.1 dukcnpoBaHHbI# 3aronosok ADTS

Tab6bnuya 8— CuHtakcuc adts_fixed_header?)

}
12

CuHTakcuc Konnuectso 6vTOB MHeMOHvKa
adts_fixed_header()
{
syncword: 12 bslbf
ID; 1 bslbf
layer; 2 uimsbf
protection_absent: 1 bslbf
profile; 2 uimsbf
samphngfrequencyjndex: 4 uimsbf
private_bit 1 bsibf
channei_configuration: 3 uimsbf
original_copy; 1 bslbf
home: 1 bslbf
}
4.2.2 NepemeHHbI 3aronosok ADTS
Ta6bnunuya 9 — CuHTakcuc adts_variable_header ()
CuHTakcuc Konnuectso 6utoB MHeMOHuKa
adts variable headerf)
{
copyright identification bit; 1 bslbf
copyright_identification_start: 1 bsIbf
aacjramejenglh: 13 bslbf
adts buffer fullness: 1 bslbf
number of raw data blocks in frame; 2 uimsfb



4.2.3 ObHapyxeHue ownbokK

Tab6nuya 10— CuHTakcuc adts_error_check 9
CuHTakcuc Konuuyectsa 6vTOB
adts error cbeckf)

if (protection absent == V)
crc check; 16

}

4.3 HeobpaboTaHHble AaHHble

Tab6nunuya 11— CuHTakcuc raw_data_stream ()
CuHTaKeue Konuuectso 61TOB
raw data stream ()

{
while (data available!)) {
raw data blockf);

}
}

Tab6nuya 12— CuHtakcuc raw_data_biock()

CuHTaKcuc KonunyectBo 6uTOB
raw data block()
{
while ((id =id_syn_ele) != ID_END) { 3
switch (id) {

case ID_SCE: single_channel_element ():
break:

case |ID_CPE: channel_pair_element():
break:

case ID_CCE: coupling_channe>_element ();
break;

case ID_LFE: Ife_channel_element();
break:

case |ID_DSE: data_stream_element():
break;

case ID_PCE: program_conrig_element ():
break:

case ID FIL:} fiB_element():

} byte alignment):
}

FOCT P 54713—2011

MHeMOoHVKa

rpchof

MHeMOoHuKa

MHeMOoHuKa

uimsbf

13
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Tab6nunuya 13— CuHtakcuc single_channel_elemenH)
CuHTaKcmc KonunyectBa 6utoe MHeMOoHuKa

single channel element()

elementJnstancelJag: 4 uimsbf
individual channel stream(O):
}
Tab6nwnya 14 — CuHTakeuc channel_pair_element {)
CuHTaKcuc Konuuectso 61ToB MHeMoHMKa
channel pair element()
elementJnstanceJag: 4 uimsbf
common_window: 1 uimsbf
if (common_windovr) {
icsdnfoQ;
ms_mask_present: 2 uimsbf

if (ms_mask_present == 1) {
for (g = 0: g < num_wmdow_groups: g+*1 {
for (sfb = 0: sfb <max_slb: sfb++) {
ms used[g][sfb]. 1 uimsbf

et adonadnad

individual_channel_stream(common_window);
individual channel streamfcommon window):

}

Tabnuuya 15— CuHtakcucicsjnfo ()

CuHTakcuc Konnuectso 6utoB MHeMOHuvKa

ics info()

i{cs reserved bit: 1 bsibf

window_sequence: 2 uimsbf

window shape: 1 uimsbf

if (vrindov/ sequence == EIGHT SHORT SEQUENCE) {

max sfb:

scale factor grouping: 4 uimsbf
7 uimsbf

else {

max sfb: 6 uimsbf

predictor data present: 1 uimsbf

if (predictor data present) {

predictor reset: 1 uimsbf

if (predictor reset) {

predictor reset group number: 5 uimsbf

)

tor (sfb = 0: sfb< min(max sfb.

PRED SFB MAX): sfb**) ¢

prediction used[sfb}: 1 uimsbf

}
}
}
}

14



Ta6nunuya 16 — CuHtakcuc indivkJual_channel_stream ()

CuHTaKcuc
individual channel stream(common window)

global_gain;

if (lfcommon_window)
ics_info();
section_dala();
scale_factor_data();
pulse_data_present;

if (pulse_data_present) {
pulse dataf).

tns_data_present;
if (tns_data_present) {
tns data();

gain_control_data_present;
if (gain_control_data_present) {
gain control data<):

spectral data():

}

Tabnunuya 17— CuHtakcuc seclion_dataf)
CuHTaKeumc

section_data()

{
if (window_sequence == EIGHT_SHORT_SEQUENCE)

secl_esc_val = (1«3) -1:

else seci_esc_val = (1«5) -1;

(or (g = 0: g <num window groups: g++) {
K=0:

i=0:

while (k < max_sfb) {

sect_cblgj[i]:

sect_len = 0.

while (sectJen Jncr == secl_esc_val) {
sed_len += secf_esc_va/;

sectlen += secljenjncr:
sect_start(gjfi) =k:

sect_end[g][i] = k+sect_len:

(or (sfb =k; sfb < k+sect_len: sfb+*)
sfb_cb{g}[sfbj = secjcbfgjp],<

K += sect_len:

[++;

num_sec(g] =i;

}
}

KonunyectBa 6utoe

Konnuectso 6utoB

{3:5}
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MHeMOoHu1Ka

uimsbf

uismbf

uimsbf

uimsbf

MHeMOoHVKa

uimsbf

uismbf

15
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Tab6nuuya 18— CuHtakcuc scaleJactor_data ()
CuHTaKcmc Konunuectsa 6utoe MHeMoHuKa
scate factor data()
for (g = 0: g < num_window_groups; g++) {
for (sfb = 0: sfb < max sfb; sfb++) {

if (sfb_cb[gj[sfbj = ZERO_HCB) {
if (isjntensity(g.sfb))

hcod_sf[dpcm_is_position[g](sfb]J; 1.19 viclbf
else

hcod sf[dpcm sf[gj [sfb]}: 1..19 viclbf
}

}

}

}

Ta6nunya 19— CuHtakcuc tns_data ()

CuvHTaKcmc Konnuectso 6utoB MHeMmoHVKa
tns data()
gor (v/ = 0: w < num window's: w++) { 1.2 uimsbf
n fUt(w]:
if (n_filt[wj)
coef res[wj; 1 uimsbf
for (filt = O; filt < n filtEw]: filt++) {
length[w]filt]: {4:6} uimsbf
order[V/][filtj; (3:5} uimsbf
if (orderdw][filt]) {
direction[w][filt):
coef_comprass[w][filt]; 1 uimsbf
for (i = 0; i < order(WJ[filt]: i++) 1 uimsbf
coef[wq{[filt][i]; 2.4 uimsbf
}
}
}
}

Tab6nwunua 20— CuHtakcuc spectral_data ()

CuHTaKcuce Konuuectsa 61TOB MHeMOoHMKa
spectral data<)

#or (g =0:g< num window groups; g++) {
for (i=0; i <num seclgj; >+) {

if (sect cb[g]fi) '= ZERO HCB &&
sect_cb[g][i] <= ESC_HCB) {

for (k = sect_sfb_offset[g][sect_start[gJ[i]];
K < sect sfb offset[gJ{secl end[g][i]}:) {

if (sect cb[g][i]<FIRST PAIR HCB){

hcod[sect_cb[gMNe M*; 1.16 viclbf
if (unsigned_cb[sect_cb[g][i)J)

quad_sign_bits; 0.4 bslbf
K *= QUAD_LEN:

} else {

hcod[secl_cb[g][ilK{y][z]:

16



OkoH4aHve Tabnuubl 20
CuHTaKcmc

if (unsigned_cb[sect_cb[g)(i]))
pair_sign_bits:

K += PAIR LEN:

if (sect cb[g][i] == ESC_HCB) {
if (y == ESC_FLAG)
hcod_esc_y;

if 2 ==ESCFLAG)

bcod esc z;

P e el i

Tab6bnwnya 21 — CuHtakcuc pulse_data ()

CuHTakcuc
pulse data()

number_pulse:

pulse_start_sfb:

for (i = 0: i < number_pulse+1; H-+) {
pulse_offset[i);

pulse ampli];

}
}

Tabnuya 22— CuHtakcuc couplmg_channel_e/ement()
CuHTakcuc
coupling channel element()

{element instance tag:
ind_sw_cce_f1lag:
num_coupled_elements:
num_gain_elementjists = 0:
for (c = 0: ¢ < num_coupled_elements* 1, C++) {
num gain element lists++:
cc_target_is_cpel[c]:
cc_target_lag__select[c]:

if (cc target is cpe{c)) {

cc_l[cj:

cc_rfcj;

if (ccj[c] && cc_rc})

num gain element lists++;

}

}cc domain:
gain_element_sign:

gain element scale:
individual_channel_stream(0):

Konuuectsa

1.15

0.2

Konuuectso

a1

Konuuectso

[ay

N

6uToe

6uToe

6vToB
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MHeMOoHuKa

viclbf

bslbf

viclbf

viclbf

MHeMOoHvKa

uimsbf
uimsbf

uimsbf
uimsbf

MHeMOoHuKa

uimsbf
uimsbf
uimsbf

uimsbf
uimsbf

uimsbf

uimsbf
uimsbf

uimsbf
uimsbf
uimsbf

17
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OkoHYaHve Tabnuubl 22

CuHTaKcmc KonunyectBa 6utoe MHeMOoHuKa

for (c = f; ¢ < num_gain_elementjists: C++) {

if (md_sw_ccejlag) {

ege =1

} else {

common_gain_element_present|[cj: 1..19 viclbf
ege = common gain element present[c):

}if (ege)

hcod_sflcommon_gain_element[c]]: 1-19 viclbf
else{

for (g = 0: g < num_window_groups; g++) {

for (sfb = 0: sfb < max sfb; sfb++) {

if (sfb_cb{gl[sfb) = ZERO_HCB);

hcod sfidpcm gain element[cj[g][sfb]];

Tab6nwunya 23— CuHrakcuc Ife_channel_element{)

CuHTakcuc KonuyectBa 6utoe MHeMOHuKa
Ife channel elementf)
{ ) )
element_instance_tag: 4 uimsbf
individual channel stream(O):

)

Tab6nuya 24— CuHtakcuc data_stream_element ()

CuHTaKeue KonuuectBo 6utoe MHeMoHMKa
data stream elementf)
elementJnstancelJag: 4 uimsbf
data_byte_align_flag: 1 uimsbf
ent = count: 8 uimsbf
if (ent == 255) {
ent += esc_count: 8 uimsbf

if (data_byte_ahgn_flag) {

byte_alignment():

for0 =0:i<ent: i++) {

data stream bytefelement instance tag][ij: 8 uimsbf

)
}

Tab6nunya 25— CuHTakcuc program_config_element ()

CuHTakKcuc KonnuectBo 6vTOB MHeMOHvKa

program config element!)

{

element instance tag: 4 uimsbf
profile: 2 uimsbf
sampling_frequency_index; 4 uimsbf

18
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CuHTaKcmc

nmT front channel elements:
num_side_channel_elements:
nmT back channel elements;
num_lfe_channel_elements:

num assoc data elements:
num_valid_cc_elements:
mono_mixdown_present:

if (mono_mixdown”present ==1)
mono mixdown element number:
stereo_mixdown_present:

if (stereo_mixdown”present ==1)
stereo_mixdown_element_number;
matrix_mixdownJdx_present;

if (matrix_mixdownJdx_present == 1) {
matrix mixdown idx:

pseudo surround enable;

}

for (I = 0; i < num front channel elements: i++) {
front_element_is_cpel[i):

front element tag select[i]:

}

for (I = 0; i < num_side_channel_elements; i++) {
side__element_is_cpelil;

side element tag select[i):

}
for (i = 0; i < num_back_channel_elements: i*+) {

back_elemenl_is_cpelil:
back element tag select[i]:

}for (i = 0:i < num_lIfe_channel_elements: i++)
If e_elementJag_seleclp]:

for fi = 0: i < num_assoc_data_elements: i*+)
assoc_data_element_tag_seleclfiJ:

for (i= 0:i < num_val/d_cc_elemenls: i*+) ¢
cc_elementjs_ind_sw(i]:

valid cc element tag selectp]:

}byte_alignment():
comment_fie!ld_bytes:

for (i = 0; i < comment_rield_bytes: i++)
comment field datali]:

}

Ta6nuua 26— CuHTakcuc ML eleTenLl)
CuHTakcumc
fill elementf)

{cnt =count:

d(cnt== 15)

cnt += esc count-1;

while (cnt > 0) {

cnt — extension_payload(cnt);
)

}

KonunyectBa 6utoe

mhWNPDDD

IN

Konnuectso 6vTOB
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MHeMOoHuKa

uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf
uimsbf

uimsbf
uimsbf

uimsbf
uimsbf

uimsbf
uimsbf

bslbf
uimsbf

bslbf
uimsbf

bslbf
uimsbf

uimsbf

uimsbf

uimsbf

uimsbf
uimsbf

uimsbf

MHeMOoHvKa

uimsbf

uimsbf

19



FOCTP 54713—2011

Tab6nwnya 27 — CuHTakcuc gain_control_data()
CuHTaKcuc Konuyectsa 6utoe MHeMOoHVIKa
paT control data()

max band: 2 uimsbf
if (wmdow_sequence == ONLY_LONG_SEQUENCE) {

for (bd = 1 bd <= max_band: bd**) {

for (wd =0:wd< 1 wd**) {

adjust_num[bd][wd]: 3 uimsbf
for (ad = 0: ad < adjust_num[bd][wd]: ad**) {
atevcode[bd][wd](ad]:

aloccode[bdffwd][ad):

}
}
}

)
else if (window sequence == LONG START SEQUENCE)

uimsbf
uimsbf

[S2 B8

3 uimsbf

4 uimsbf
?or (bd = 1; bd <= max_band. bd++) {
for (wd =0, wd <2 wd++) { 4 uimsbf
adjust_num[bd](vrdj:
for (ad = 0: ad < adjust_num(bd](wdj. ad++) { 2 uimsbf
a)evcode[bd] (wd) [ad]:
if (vrd == 0)
aloccode[bd] [wd] [ad]:
else
aloccode[bd][wd][ad]:

}
}
}

else if (window sequence ==

EIGHT_SHORT_SEOUENCE) {

for (bd = 1; bd <= max_band: bd**) {

for (wd =0:wd< 8: vrd**) {

adjust_num[bd][wd]; 3 uimsbf
for (ad = 0: ad < adjust_num[bd](wd]; ad*+) {

alevcodefbd] [wd] [ad]: 4 uimsbf
aloccode[bd] [wd] [ad]; 2 uimsbf
}

}

)

else if (window_sequence == LONG_STOP_SEQUENCE) {

for (bd = 1: bd <= max_band: bd**) {

for (wd =0;wd< 2: wd**) {

adjusi_num[bd][wd]: 3 uimsbf
for (ad = 0: ad < adjust_num[bd][wd]: ad*+) {

alevcode[bd][wd][ad]; 4 uimsbf
if (wd==0)

atoccode[bd][wd)[ad]: 4 uimsbf
else 5 uimsbf

aloccode[bd][wd][ad];

e o e

20
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Tabnwnuya 28— CuHtakcuc extension_paytoad ()

CuHTaKcuc Konuuectea 6utoe MHeMOoHuKa
extension_payload(cnt) uimsbf

extension_type; 4
switch (extension type) {

case EXT_DYNAMIC_RANGE:

n = dynamic_range_info();

return n; Notel
case EXT_SBR_DATA

return_sbr_extensk>n_data(id aac. 0); Notel
case EXT_SBR_DATA_CRC:

return_sbr_extension_data(id aac. 1); Uimsbf
case EXT FILL DATA:

fill_nibble; r paseH -0000" */ 4 Uimsbf
for (i=0;i<cnt-1: i++)

fill_byte[i]: I paBeH "1010010T */ 8

return cnt.

case default: uimsbf
for(i = O; i<8*(cnt—1)+4;i++)

other_bits[i]: 1

return cnt;

}

)

MpumevaHne — 1 id_aac sBnsetca id_syn_ele cootsetctBytowero anemeHta AAC (ID_SCE wnn HO_CPE)
nnn SCE 1O B cniyyae CCE.

Tabnuya 29— CuHrakcuc dynamic_rangedn(o ()

CuHTakcunc Konnuectso 6utoB MHemoHMKa
dynamic range info()
{
n = 1; drc_num_bands = 1:
pce_tag_present; if 1 Uimsbf
(pce_tag__presenl == 1) {
pce_ instancejag; 4 uimsbf
drc_tag_reserved_bits: 4 uimsbf
exduded_chns_present; 1 Uimsbf

if (excJuded_chns_present == 1) {
n += excluded_channels():

drc_bandspresent: if 1 Uimsbf
(drc_bands_present == 1) {

drc_bandjncr. 4 uimsbf
drc_bands_reserved_bHs: 4 uimsbf

drc_num_bands = drc_num_bands + drc_band_incr;
for (i = 0; i <drc_num_bands: i++) {

drc_bandJopl[iJ: 8 uimsbf
prog_ref_level_present; if 1.7 uimsbf
(prog_ref_tevei_presenl == 1) {

prog_ref_level; 1 uimsbf
prog_reflevet__reserved_bits: 1 uimsbf
for (i = 0: i <drc_num_bands; h-*) uimsbf
{ dyn_rng_sgn([i]; dyn_mg_ ctl[ij; 7 uimsbf
return n;
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Tab6nwnya 30— CuHTakeuc excluded_channels ()

CwvHTaKcmc Konuuectsa 6uToe MHeMOHVKa
excluded channels()
g =0:
num_exd_chan = 70:
for(i=0:i< 7:1+%)
exclude_mask([ij: 1 Uimsbf
while (additional_exduded_chns[n-1] == 1) { 1 uimsbf
for (i = numjexdjchan: i < num_exd_chan+7; i*+)
exclude_maskfi]: 1 uimsbf
num_exd_chan += 7,
return n:

5 Mpocunm n hyHKUMOHaNbHaA COBMECTMMOCTb npodhnneii

5.1 CoctaB npocunei

CraHfapToM ycTaHaBnimBalTca Tpu npoduns (tabnvua 31):

OcHoBHol nponsb

Mpounb NOHWKEHHOW CNOXHOCTYN

Mpodnnb ¢ macwTabupyemoit HacToTol guckpeTnsaunm

B program_config_elemont() n adts_fixed_hoader() none u3 asyx 6uToB yKasblBaeT Ha MCNO/b3yeMblii
npocpunb:

Ta6nunya 31— Mpocunn

NHaeke Mpodomrnb
0 OcCHOBHOI npodhunb
1 Mpochusb noHwxeHHoM cnoxHocTn (LC)
2 Mpodhunb ¢ MacluTabupyemoii YactoToi guckpetusaummn (SSR)
3 (3ape3epBUpOBaHHbIif)

5.1.1 OCHOBHOIi npounb

OCHOBHOi1 Npothnnb UCnonb3yeTcs Torga, koraa 3atpaTtel B NaMaT He MMEOT 0C060ro 3Ha4YeHns naocTyn-
Hbl CYLLLeCTBEHHbIE BbIUMCIUTE bHbIE pecypchl. [lnA o6ecneyeHmns nyyLiero BO3MOXHOM0 cxXaTus MOryT UCMO/b-
30BaThCs BCE MHCTPYMEHTBI, 38 UCK/TIOYEHNEM MHCTPYMEHTa peryimpoBaHus ycuneHus. B noToke 6UTOB OCHOBHO-
ro npounna fo/xHa cogepxaTtbcsa TONbKO ogHa nporpamma (program_config_efement()). Mporpamma B noToke
61TOB OCHOBO NPOUNSA He JO/KHA COAEPXaTb HAKAKUX 3/1EMEHTOB MOHO UM CTEPEO CBeAEeHUS.

5.1.2 Npoduab ¢ NOHMXEHHO CNOXHOCTbIO

Mpousb C NOHNXEHHO CNOXHOCTLIO UCMO/Ib3YeTCA TorAa, koraa pecypc RAM. BbIYNC/IMTE bHBIX MOLLHO-
CTeil n TpeboBaHNA CxXaTUsA orpaHnyeHbl onpefesieHHbIMKU pamMkamu. B npodmne ¢ NOHMKEHHOW CNOXHOCTbIO
He UCMONb3YTCA NpejAckasaHne u UHCTPYMEHT peryimpoBaHusl yCUNEeHUs, KpoMe Toro, nopsagok TNS orpaHu-
4yeH. B noToke 6MTOB NPONISA C MOHNKEHHON C/MOXHOCTLIO AO/HKHA COAEPXaTbCs TOMbKO OfHAa mporpamma
(program_config_element Q). Mporpamma B noToKe 6MTOB NPOMUA C MOHMKXEHHOI CI0OXHOCTbIO HE A0/TKHA CO-
fepxaTb HUKaKNX 3/IeMEHTOB MOHO UM CTepeo CBeleHUs.

5.1.3 Mpodunb ¢ MmacwTabupyemoi 4yacToToli AnuckpeTmsaymm

B npodhune ¢ macwtabupyemoii HacToTol AUCKpeTU3aLmumn TpebyeTcss MHCTPYMEHT peryimpoBaHus ycune-
HuA. MNMpeackasaHue n cnapuBaHne KaHasioB He paspelleHbl, Nopsaaok TNS u wupuHa kaHana orpaHuyeHsl. Ans
camoro Hu3koro u3 4 PQF gnana3oHOB perynmposaHue ycuieHus He ucnonb3yeTca. B cnyvae cokpauieHus
Mo/I0Chbl YacTOT 3BYKOBOT0O CUrHasia npouib SSR MaclitabupyeTcs COOTBETCTBEHHO C/IOXHOCTU. B noToke 6utoe
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npoduna ¢ macwTtabupyemoli 4acTOTOW AMcKpeTusaunm A0/MKHA COoAepXaTbCA TOMbKO OfHa nporpamMmma
(program_config_element 0). Mporpamma B NoToke 6MTOB NPOhUANA C MacTabupyemoii 4acToTol AncKkpeTusaunm
He jo/KHAa cofiepXaTb HUKaKUX 3/IEMEHTOB MOHO UM CTEPED CBEAEHUSA.

5.1.4 CornaweHne o NpMCBOEHUN UMEH ANSA AeKOLepoB U NOToKoB 6uToB MPEG-2 AAC

[exopep nnu noTok 6UTOB MOryT 6bITh onpegeneHsbl kak A.L.1.D <msa npodunsa> MPEG-2 AAC pgekoaep
WU NOTOK BUTOB, rAe A — 4NC/10 OCHOBHbIX 3BYKOBbIX KaHanoB. L — uucno kaHanos LFE, / — uncno He3aBuCMMO
nepeksyaemMblx kaHanos. D — 4ncio 3aBUCMMO NepektoyYaemMblX kKaHanos n <ima npodunsa> — akrtnyeckoe
nmsa npodpuns. Npumep: Ha3BaHue «gekoaep 5.1.1.1 ocHosoro npochuna MPEG-2 AAC» cOOTBETCTBYeT iekoe-
py. cNOCO6HOMY [leKoAMpoBaTb 5 0CHOBHbLIX 3BYKOBbIX KaHasi0B, 04uH kaHan LFE n no ogHomMy He3aBUCUMO K
3aBUCUMO nepekstoyaembix CCE, MCNoMb3ysa C KaXAblM U3 KaHa/10B onpefesieHHbli npodub. 3TO MOXET 6bITh
cokpaleHo kak //1.5.1.1.1. rae M yka3sbiBaeT Ha OCHOBHOW npodunb gekogepa. TOUHO Tak xe. gekogep ¢ npodu-
N1eM NMOHMXEHHOr0 YPOBHS C/TOXHOCTU MOXeT 6bITb onpegeneH kak L, a npocpuns SSR — S.

5.1.5 CornaweHne o NPUCBOEHUW WMEH [ANA [eKojepoB M nNoTokos 6utoB MPEG-2 AAC +
MPEG4SBR

[ekogep unnm notok 6MTOB, AONONIHUTENBHO cooTBeTCTBYWMUA MPEG-4 AOT SBR Ha onpegeneHx-
HOM YpOBHe MoOXeT OblTb 0603HayeH aHasiorMyHo, nytem pgobasneHus '¢ SBR ! X [HQILP]" K umeHn
aekogepa, rae X — ypoBeHb gekogepa/notoka 6utos npodmuna HE-AAC c xapakTepucTukamu, onpejgeneH-
HbiMn B UCO/M3K14496-3 [3]. Mpumep, gekogep 5.1.1.1 ocHoBHoOro npocuna MPEG-2 AAC + SBR /5 HO.

5.1.6 MMHUManbHOE KOIMYECTBO OCHOBHbIX 3BYKOBbIX KaHanoB 1 npoduaeil, nogaepxmBaeMblX
fekogepom

YT06bI 06ECNEUNTL ONpeeNieHHbll ypoBeHb (hYHKLNOHAIbHO COBMECTUMOCTH, ONpeaensaoTcsa cneayto-
Lne MUHUMasibHble BO3MOXHOCTY [leKoAepoB 4151 AaHHOT0 NPON/ISA 1 YNC/Ia OCHOBHbIX 3BYKOBbIX KaHao0B (Tab-
nnua 32).

Ta6nunya 32— MyUHMMa/IbHbIE BO3MOXHOCTM [EKoZepa C TOUKM 3PEHUsT KOH(hUTypaLumn KaHasioB

Uncno OCHOBHbIX OcHOBHO Mpothnb Mpothusib ¢ NOHWKEHHOV Mpochurb SSR
3BYKOBbIX KaHasl0B CNIOXHOCTbIO
1 1.0.0.0 1.0.0.0 1.0.0.0
2 2.0.0.0 2.0.0.0 2.0.0.0
3 3.0.1.0 3.0.0.1 3.0.0.0
4 4.0.1.0 4.0.01 4.0.0.0
5 5.1.1.1 5.1.0.1 5.1.0.0
7 7.1.1.2 7.1.0.2 7.1.0.0

5.1.7 MapameTpbl MHCTPYMEHTOB, 3aBuUcALWMe OT npoduns

B cooTBeTCTBMM C UCNO/Ib3yeMbIM Npodhuiem 3HaveHne koHcTaHTel TNS_MAX_ORDER yctaHaBnusaetcsa
ONS ANWHHbIX OKOH cneaywuwmm o6pa3om: TNS_MAX_ORDER==20 gna oCHOBHOro npodgwuns,
TNS_MAX_ORDER=="2 gna npotnasa ¢ NOHWKXEHHOIN CNOXHOCTbIO 1 Npohus ¢ MacwTabupyemMoii 4acToToi
avckpetnsaunn. s KOPOTKMX OKOH KOHcTaHTa TNS_MAX_ORDER==7 gnsa Bcex npocwuei.

CornacHo 4yacToTe AUCKpeTU3aLumm n UCNoab3yemMoMy Npodnto 3HavyeHne koHcTaHTel TNS_MAX_BANDS
ycTaHaB/MBaeTCsl B COOTBETCTBUY C Tabnuueii 33.

Tab6nunya 33— 3HauyeHna TNS_MAX_BANDS B 3aBUCUMOCTY OT Npodo/IA U YacTOTbl AUCKpeTU3aumm

Hu3kas Huzkan Mpodmnb ¢ macluTabu- Mpodomnb ¢ mMacwTa-
YacToTa C/TOXXHOCTB/OCMOBHOM  CIOXHOCTL/OCMOBHOM pyemoii yacToTtoi 6upyemoli yacToToi
anckpeTusaumn. Iy npochnsib npocpmnb AnckpeTmsaumm [OVcKpeTU3aummn
(4MHHbIE OKHA) (KopoTKVie OKHa) (4 MHHbIE OKHA) (A/vHHbIE OKHA)
96000 31 9 28 7
88200 31 9 28 7
64000 34 10 27 7
48000 40 14 26 6
44100 42 14 26 6
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OkoH4aHve Tabnuubl 33

Huskas Huzkan Mpodmnb ¢ MacluTabu- Mpodmnb ¢ macwTa-
YacToTa C/TOXXHOCTB/OCMOBHOM  CNIOXHOCTL/OCMOBHOM pyemoii yacToToi 6upyemoli yacToToi
AnckpeTusaumn. Ty npochusib npochnb AvcKpeT3aLmmn [VCKpeTU3aLmMm
(A4NMHHbIE OKHA) (KOpOTKVie OKHa) (4/MHHbIE OKHa) (A4NMHHbIE OKHa)
32000 51 14 26 6
24000 46 14 29 7
22050 46 14 29 7
16000 42 14 23 8
12000 42 14 23 8
11025 42 14 23 8
8000 39 14 19 7

5.2 ®yHKUMOHa/bHaAA COBMECTMMOCTb npodunen

No60i noTok 6UTOB AaHHOro npodmns (Tabnuua 34). YUCN0 OCHOBHbLIX 3BYKOBbIX KaHanoB, kaHanos LFE,
He3aBMUCUMbIX U 3aBUCUMbIX KAHAI0B KOTOPOTrO MeHbLUE UK paBHO COOTBETCTBYIOLLLEMY YMNC/y KaHaNoB, noaaep-
XNBaeMblX leKof4epoM TOroxe camoro npodunsa, MoXeT 6biTb AEKOANPOBAH 3TUM eKOAEPOM.

Tabnuua 34 1 pucyHoK 3 onncbiBakT YHKLUOHANBHY COBMECTUMOCTb TpeXx npoduneii.

Ta6nuya 34— OyHKUMOHa/IbHAsA COBMECTUMOCTb npochusieit

Mpodwrb Koaepa
Mpocowrb gexodepa
OcHoBHOI Npodhwib MpocomnsLC Mpodwib SSR
OcHoBHoli npodnb Ja na Het*
Mpodpmns LC HeT na HeT*
Mpodonnb SSR HeT HeT** na

* 3TV NOTOKM MOTYT ObITb JeKOAMPOBaHbI, eC/n ieKoA4ep OCHOBHOTO npoduns nnm LC npodhunsa 6yaeT B cocTo-
AHUN 0BHAPYXMTb, HO He AeKoAMpOoBaTb MHGOPMALMIO O PeryIMpoBaHUN YCUNEHUs, OfHaKo Yy BOCCTaHOB/IEHHOMO
3ByKa GyfeT OrpaHMYeHHbIi YaCTOTHbIV AuanasoH.

** 3TV NOTOKN MOryT 6bITb AEKOAMPOBAaHbI, OAHAKO YAaCTOTHbIN AnMana3oH AeKoAMpyeMoro curHana byger orpa-
HUYeH NpUBAN3UTENBHO A0 5 K. YTO COOTBETCTBYET HEUCKAXKEHHOW YacTu NepBoii nonock! dmnstpa POMF.

PucyHok 3 — ®yHKLUMOHa/IbHast COBMECTUMOCTb Npodinneit
6 O6was cTpyKTypa faHHbIX

6.1 dopmaTtbl o6mMeHa AAC
6.1.1 KpaTtkuii 0630p

Bnok raw_data_block() cogepxuT Bce faHHble, OTHOCALWMECH K ayAno (BKIOYas BCnomoraTesibHble faH-
Hble). Kpome ToOro, gononHutenbHas uWHgopmauusa, Takas kak sampling~requency, Heobxoanma, 4To6bI
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MOSIHOCTbLIO ONMUcaTh ay4no nocaefoBaTelbHOCTb. dopmart o6MeHa ayanogaHHbiMu (ADIF) coaepXuT Bce ane-
MEHTbI, KOTOPble HEOGXOAMMbI A1 ONMUCAHMS NOTOKA 6UTOB COrACHO 3TOMY CTaHAAPTY.

B onpeAeneHHbIX NPUI0XEHUAX HEKOTOPbIE UK BCE 3NIeMEHTLI CUHTaKcuca, NoA06HO TeM. KOTopble onpe-
aenexbl B 3aronoske ADIF, Hanpumep. sampling_rate. MOryT 6bITb U3BECTHbI ,E€KOAEPY 3a CUET APYINX CPEACTB
U. ciefloBaTesibHO, He NOSIBAAITCS B NOTOKe GUTOB.

Kpome Toro, MoxeT Tpe6oBaTbCs AONONHUTENbHAA MHKDOPMALUS, KOTopas M3MeHsieTcs OT 6/10ka A0 6/10ka
(HanpumMep, ANS yAYUWEHN CYUTLIBAHUS UK YCTOWYMBOCTU K OLINGKAM). NO3TOMY TPAHCMOPTHbLIE NOTOKM MOTYT
6bITh pazpaboTaHbl 45 ONpeAesieHHOro NMPUMOXKEHNUs U He onpeaensanTcs B 3TOM cTaHgapTe. OAHaKO 34ech
onuncbiBaeTCcs OAMH HECTAHAAPTHbLIA TPAHCMOPTHbLIA NOTOK NOA Ha3BaHMeM TpaHCMNOPTHbINA NOTOK ayAnofaHHbIX
(ADTS). OH MOXeT 1UCMONb30BaTLCS A1 NPUNOXKEHMIA, B KOTOPbLIX 4€KOAEP MOXET CUMTATL 3TOT MOTOK.

6.1.2 dopmaTt obmeHa ayaunogaHHbimu (ADIF)

6.1.2.1 KpaTkuii 0630p

®opmaT obmeHa ayguogarHHbimu (ADIF) coaepXuT oAvH 3aro/I0BOK B Hayasie nocnegosatelbHOCTH, CONPo-
BoxAaemsblli raw_data_stream(). raw_data_stream() MOXeT He cogepxaTb fasbHelwmnx program_config_element
()anemeHTOB.

ADIF npMMeHnUM TONbKO ANSA CUCTEM C onpeaeneHHON TOUKoM Havana fekoampoBaHunsa, He nogpasymesaro-
L MX Havyasno npouecca AeKoANpoBaHNA C 3apaHee HeN3BECTHOM NO3nLUN NOToka ayAnoAaHHbiX. OH MOXeT uc-
nosb30BaThbCA B kayecTBe popmara obmMeHa, B KOTOPOM COLEPXUTCS BCA MHpopmaumsa, Heob6xoamMmas ANs AeKo-
AVPOBaHNA M BOCNPOM3BEAEHNS ayANOAaHHbIX.

6.1.2.2 OnpepgeneHus

6.1.2.2.1 PyHKUUN faHHbIX

adif_sequence Q MocnepoBaTeNnbHOCTL cOrnacHo oopmaty obmeHa aygmogaHHbix (Tabnuua 2).

adif_header() 3aTtonok ¢opmata o6mMeHa ayauofaHHbIMW, pacnonaraeTtcsa B Havane
adif_sequence (tabnuua 3).

byte_ahgnment () BblpaBHMBaHVe OTHOCMTEIbHO NEePBOro 6uTa 3aronoBkKa.

raw_data_stream Q Cwm. 6.2.1 ntabnuyy 11.

program_config_element()  CopgepxuT uHOPMaL Mo 0 KOHUrypaunv Ana OA4HON nporpammbl (Tabauua 3).
Cwm. 6.5.

6.1.2.2.2 D51eMeHTbl faHHbIX
adifjd NpeHTndukatop dopmata obmeHa ayauogaHHbiMu. Ero 3HayeHue —
0x41444946 (cTapluuii 6uT nepssbiit). ASCII kog cTpokn «ADIF» (Tabnuua 3).
copyrightdd_prosent YkasblBaeT, npucyTtctByeT nm copyrightjd (tabnuuya 3).
copyright_id Mone coctounT 13 8-6utosoro copyhghtidentifier. conposoxgaemoro 64-6uto-

BbIM copyna/l(_wTtbor(tabnuua 3). copynght_number — 3HauyeHue, koTo-
poe uaeHTUdULMPYeT 3al ML eHHbli aBTOPCKUM NpaBoM MaTepuan.

original_copy OnpegeneHne afemeHTa gaHHbix copyright.
homo Onpegenexne afiemeHTa flaHHbIX original/copy.
bitstreamjype chnar, ykasbiBaloLmnii Ha TN noToka 6utos (Tabnuua 3):

'0' — MOCTOSAHHbIV NOTOK 6UTOB. DTOT NOTOK 6UTOB MOXET 6bITb NepefaH no
KaHasy C MOCTOSIHHOW CKOPOCThIO;
T — noTok 6UTOB C MepeMeHHO CKOPOCTbio. 3TOT NOTOK GUTOB He NpefHas-
HauyeH AN nepefayun No kKaHanam ¢ NOCTOSAHHOM CKOPOCTbIO,

bitrate 6e33HaKoBOe Liefloe Yncio pasmMepom 23 6MTa, ykasbiBalliee Ha CKOpOCTb
nepegaun notoka 6MToB B 6UT/C B C/lyyae NOCTOSSHHOrO NOTOka 6MTOB MK Ha
MaKCUMasibHYH MUKOBYH CKOPOCTb Nepefayn (M3MepeHHy0 3a 04uH dpelim)
B C/ly4ae NOTOKOB 6MTOB C NepeMeHHO ckopocTbio. 3HavyeHune 0 ykasbiBaerT,
4YTO CKOpPOCTb Nepefayun He n3pecTHa (Tabnuua 3).

num_program_conftg_Qtemer\t Konuyectso anemeHToB program_config_clemont(). onpegeneHHbix Ana
Tekywen adif_sequence {): paBHO num_program_config_element+1
(tabnuua 3). MuHumanbHoe 3HayeHue O ykasbiBaeT Ha OAWH 3/€MEHT
program”config_elementO.

adif buffer fullness coCcTosiHVe pe3epByapa 6uToB nocne kognposaHus nepsoro ra\N_data_bk>ckO
B adif_sequence(). MNMepepaeTcsa Kak KOMYECTBO 4OCTYNHbIX BUTOB B pe3ep-
Byape 6uToB (Tabnuua 3).
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6.1.2.2.3 3nemeHTbl CnpaBkn
data_avaHable () dyHKUMA, KOTOpasa Bo3BpaliaeT *1'. ecnm AaHHble 4OCTYNHbI, MHave '0'.

6.1.3 TpaHCnOpTHbI/ NOTOK aygnodaHHblix (ADTS)

6.1.3.1 Kpatkuii 0630p

TpaHcnopTHbIA NoTok ayanoaHHbix (ADTS) 6yaeT pacno3HaH AekofepaMu Kak «YpoBeHb 4» NoToka 6UTOB.
®uKCHpoBaHHbI 3aroNoBok ADTS coepXUT CUHXPOC/IOBO NJ/IIOC BCE YACTK 3aro/ioBka, KOTOpble He06Xo-
AUMbI ANA LEeKOAUPOBaHUA U KOTOpble He U3MeHATCA oT dpelima Kk dopeiimy. NMepemMeHHbIli 3aronosBok ADTS
COAEePXUT flaHHble 3arosI0BKa, KOTOPble N3MEHSITCS OT chpeiima K dopeiimy.

6.1.3.2 Onpepenexns
6.1.3.2.1 ®YHKUNN AaHHbIX
adts_sequence ()
adts_frame ()
adts_fixed_header{)

adts_variable_header()

adts_error_check])

adts_header_error_check 0

adts__raw_data_btock_
error_check 0

raw_data_block ()

MocnepoBaTeNnbHOCTbL COM/TACHO TPAHCMOPTHOMY NOTOKY ayanofdaHHbiX ADTS
(Tabnuua 4).

dpeiim ADTS. cocToALLMIA M3 (PMKCMPOBAHHOTO 3aro/10BKa, NePeMeHHOro 3aro-
I0BKa, OMUMOHAaNbHON NPOBEPKM Ha Hannume own60K U KOHKPETHOTO Konnye-
cTBa 6n10koB raw_data_block() (tabnuua 5).

durKcupoBaHHbIi 3aronoBok ADTS. ViHhopmaLms B 3TOM 3arosioBke He U3MeHS -
eTca oT dhpelima K hpelimy. OH NOBTOPSIETCA B KaXA0M hpeiime, 4Tobbl 06ecne-
YNTb NPOM3BOJIbHBIN AOCTYN K NOTOKY 6uTOB (Tabnuua 8).

MepeMeHHbI 3aronoBok ADTS. 3TOT 3aro/ioBOK NepefaeTcs B KaxaoM peit-
Me. TaKxXe Kak 1 (hMKCUPOBaHHbI 3aroN0BOK, 04HAKO COAEPXUT flaHHble, KOTO-
pble U3MeHstoTCA OT dopelima Kk ppeiimy (Tabnauua 9).

Cnepgyrowmne 61Thl 3aLmLLeHbl 1 nocTynawT B anroputm CRC B nopsajke noss-
neHus:

Bce 6uThl adts_fixed_headerO

BCce 6uTbl adts_variable_header()

nepsble 192 6uta noboro.

single~channel_elementQ

channelj>air_Qlement()

coupling_channet_elementO

Ife_channel_element()

MepBble 128 6uTtoB BTOpOro individual_channel_siream () B channel_pair_
element[) 4ONKHBI 6bITb 3aLULLEHI.

Bca wuHdopmauma B nwb6om program_config_elementO0 wnu dala_stream_
dement () gomKHa 6bITb 3alnLLeHa.

JNto60oii anemMeHT ¢ hakTMYecKkol ANIMHON MeHbLe YKkasaHHOW NPOA0IKNTE b-
HOCTW NonA 3awmnThbl 128 unn 192 6UTOB JOMOMHAETCA HYNAMMW L0 yKa3aHHOW
npoAo/KUTENbHOCTN nona 3awutel ana CRC pacuyeta. Butebl id_syn_ele
LO/MKHbI 6bITb MckNtoYeHbl 3 CRC 3awmnTtel. Ecnu npogonmxkntensHoctb CPE
Kopouye 192 6UTOB, Hy/1eBble 6UTLI f06aBNATCA, YUTOObI AOCTUTHYTb MPOAO/IKU-
TenbHocTn 192 6utoB. Kpome Toro, ecnu neps.blii ICS n3 CPE 3akaHumBaeTcs
HaN-m6ute (N<192), nepsble (192-N) 6utos BTOpOro ICS 3awumuatrcs
ABaxAbl, Kas3fblil pa3 B nopagke nossneHus. Hanpumep, ecnu BTopoii ICS Ha-
ynHaeTtcsa co 190 6uta CPE. nepBble 3 6uta BTOporo ICS 3awuuaroTcsa gBax-
Abl. HakoHeL, ecnv npofoxXMTebHOCTL BTOporo ICS kopoyel28 61TOB, Hyne-
Bble 6UTbI f,06aBNATCSA, UTOObI 4OCTUTHYTb NPOAO/MKNTENBHOCTN 128 6UTOB.
Cnepywouime 6uTbl 3awuwieHbl 1 noctynakwT B anroputm CRC B nopsgke
NosABNEHUSN:

Bce 6uTbl adts_fixed_header ()

Bce 6uTbl adts_variable_header\)

Bce 6uThbl Kaxpaoro raw_data_block_posHion([i].

OTHOCWTENBHO /-011 TPOBEPKM

adts_raw_data_block_error_check(), 6utbl /-ro 6noka raw_data_block () 3awu-
LeHbl v nocTynatoT B anroputm CRC B nopajke MOABNEHUSA, COrNacHo TOMY,
4yTo onpegeneHo ansa adts_error_check () 3a uckntoyeHnem Toro, YTo HMUKakme
6UTbI 3aro/IoBKa He paccmaTpmBaloTCs.

cM. 6.2.1 ntabnuyy 12.
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6.1.3.2.2 3neMeHTbl JaHHbIX

raw_data_block_position[i]

crc_check

syncv/ord

ID

layer

protection_absent

profile
sampling_frequencyjndex

HauyanbHas nosuumsa /-ro 6noka raw_data_block(,) B adts_frame(), onpegense-
Mas kKak cmelieHue B 6alitax OT HayanbHOW no3uuuM nepsoro 610ka
raw_data_block() B adts_frame{).

[aHHble 06 06HapyxeHun ownb6ok CRC. npon3BefeHHble cornacHo tabnunuam 6.
7 v 10.

CTpoka 6MT0B'111111111111". C™m. Tabnuuy 8

Mpentndnkatop MPEG, yctaHoBneH B'1l. Cm. Tabnuyy 8.

YKa3blBaeT, Kakoli ypoBeHb Ucnonb3yertcs. YctaHosneH B '00'. Cm. Tabnuuy 8.
YkasblBaeT, NPUCYTCTBYIOT N AaHHble error_check().

Mcnonb3yemblii npocunb. Cm. Tabnuyy 8.

YKka3blBaeT Ha 4acToTy AuckpeTn3saLuum cornacHo Taénuuam 8 n 35:

Tab6nunya 35— YacToTa guckpeTmsauum B 3aBMcuMoCT oT sampHng_frequency_

index
sampling_frequency_index Yacrota auckpetusaumm. Ty,

0x0 96000
ox1 88200
0x2 64000
0x3 48000
0x4 44100
0x5 32000
0x6 24000
Ox7 22050
0x8 16000
0x9 12000
Oxa 11025
Ob 8000
Oxe peseps
Oxd pe3eps
Oxe pe3eps
O pe3eps

private_bit
channel_configuration

origtnal_copy
home
copyrightjdentif>cation_bit

copyrightjdentification
start

Cwm. Tabnuyy 8.

YKa3blBaeT Ha MWCMNosb3yemyl KoHdurypauuwo kaHana. Ecnm channel_
configuration > 0, KoH(Urypauns kaHana faetcsa B Tabnuue 42 n 6.5.3.1. Ecnu
channel_configuration==0, koHurypauns kaHana He onpegenseTcs B 3aronoB-
Ke N gos/mKHa 6bITh 3a4aHa anemeHToM program_config_olement(), nepsbim ane-
MEeHTOM cuHTakcuca nepsoro raw_data_block() nocne 3aronoska (cMm. 6.5.3.2)
Wnn ABNAeTca HesABHON KoHdurypauymein (cm. 6.5.3.3). uam poxHa ObiTb
n3BecTHa U3 npuioxeHus (tabnuua 8).

Cwm. onpegenexHne B 6.1.2.2.2.

Cwm. onpegeneHne B 6.1.2.2.2.

OAuH 61T 72-6UTHOTO NONS nAgeHTUdKaLmm asTopckoro npasa (cm. copyrightjd
Bbile). bBuTbl 3TOro nons nepegatwTcs dpeim 3a GperiMoM; nepsblii 6UT
copyright_identification_start paseH *1'. Mone cocTouT wn3 8-6MTHOroO
copyrightjdentifier, conpoBoxgaemoro 64-6utHbiMm  copyhght_number
copyright_number— 3HauyeHue, kOTOpoe nAEHTUMULMPYET 3aLyULLEHHbIA aBTOP-
CKUM npaBom MaTepuan. Cm. Tabnuuy 9.

OpavH 6uT, ykasbiBarwwWwuii, yto copyrightldentification_bit B aTom aygno cdpeii-
Me — nepBblli 6UT 72*6UTHOM nAeHTUdMKaL MM aBTOPCKOro npasa. Ecnu ngeHTtn
mKaums aBTOPCKOro npasa He nepegaeTcs, 3TOT 6UT A0/KEH ObITb paBeH '0'.
'0' ngeHTUdUKaLMsa aBTOPCKOro npasa B 3TOM ayAuo dpeliMe He uCnonb3yeTcs
'1'ngeHTndmkaLma aBTopckoro npasa B 3ToM ayauo dpelime ucnonb3yercs,
cMm. Tabnanyy 9.
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aac_frame_length
adts_buffer_fullness

number_of raw_data_
blocks_in_frame

Pasmep dpelima, Bktoyasn 3aronosku error_check B 6aitax {tabnuua 9).
CocTosiHue pe3epByapa 6UTOB B Xo4e KoampoBaHusa ppeiima ADTS. o nepBoro
6noka raw_data_block() BkntountenbHo n. onumoHansHo, nocne adts_raw_data_
bk>ck_error_check(). MepepaeTtcsa kak KONMYeCTBO AOCTYMHbIX BUTOB B pe3ep-
Byape 6uToB. feneHHoe Ha NCC. geneHHoe Ha 32 U OKpYr/1IeHHOe A0 Lenoro
3HauyeHus (Tabnuuya 9). WecTHaguaTepuyHoe 3HaveHne 7FF curHanmsupyeT, 4To
NOTOK 6UTOB SIBNSAETCS MOTOKOM C MepPeMeHHO CKopocTbio. B aTom criyyae 3a-
nosiHeHne 6ydepa He NPUMEHUMO.

KonuyectBo 6n0koB raw_data_bfock {), koTopble MynbTURNEKCUPYIOT B
adts_frame(), paBHo number_of_raw_data_blocksJn_frame +1. MuHumansHoe
3HayeHune 0 ykasbiBaeT Ha oguH raw_data_block{) (tabnuua 9).

6.2 HeobpaboTaHHble faHHble

6.2.1. OnpepeneHuns

6.2.1.1 ®YHKUNN AaHHbIX
raw_data_stream ()
raw_data_block ()

single_channel_element ()

channel_pair_element ()

coupling_channel_element()

tfe_channel_element{)

MocnepoBaTtenbHOCTb 6n10koB raw_data_block ().

Bnok HeobpaboTaHHbIX faHHbIX, KOTOPbIA COAEPXUT ayAnofaHHbIe 3a nepuog
BPEMEHU, COOTBETCTBYOWMA 1024 oTcyeTam, OTHOCALLEeACSA K HUM MHhopmaLlun
N APYTUX AaHHbIX. VIMeeTca CeMb CMHTAKCMYECKUX 3NEeMEHTOB, UAeHTUULM-
pyembIX Mo aneMeHTy AaHHbiX id_syn_ele. 3nemeHTbl audio_channel_element ()
B oAHoM raw_data_stream () u ogHom raw_data_bk>ck() 40/KHbI UMETb O HY 1
TONIbKO OAHY 4YacToTy auckpeTtusauun. Braw_data_block () BoamoxHo nosiBne-
HMEe TOro Xe Camoro CUMHTaKCMYeCKOro 3/IeMeHTa HEeCKOJIbKO pa3. OfHako
element_instance_tagao/mkHbl MMeTb pas3fnyHble 4 6uTa, 3a UCKIKYEeHUEeM
data_stream_etement() ufill_element(). Moatomy B ogHom raw_data_block ()
MOXeT 6bITb 0T 0 ,0 MaKCMMyM 16 cnyyaes NOsiBNEHNUS NH060r0 CUHTaKCUYeCKo-
ro anemeHTa, 3a ucknuveHunem data_stream_element () u fill_element ().
rae aTo orpaHuyeHue He npumeHseTca. Ecnu  BCcTpeyawTCA  HECKO/bKO
data_stream_element() ¢ oguHakoBbiM eloment_instance_tag, oHn ABNsA0TCA
4yacTblo 0O4HOro NoToka gaHHbIX. Y W_element () HeT eloment_instance_tag (Tak
Kak KOHTEHT He TpebyeT mocnefytoLieli CCbIIKM), U MOXET BCTPeTUTLCS Nto6oe
yncno pas. KoHeu 6noka raw_data_block() o6o3HauyaeTcsa cneymanbHbIM
id_syn_ele (TERM), koTopblii BcTpeuaeTcs B raw_data_block () nmwb ean-
HOX/Abl (Tabnuua 12).

Cokpau,eHHo SCE. CuHTakcuyeckumii anemeHT noToka 6uTOB, copjepxa-
Wuii KOANPOBAHHbIE AaHHble A4S  eAUHCTBEHHOrO 3BYKOBOrO  KaHana.
singlG_channel_efement() B ocHoBHOM cocTouT 13 individual®*channe!_stroam().
B 6n10ke Heo6paboTaHHbIX fLaHHbIX MOXET NPUCYTCTBOBAaTb 0 16 Takux anemeH-
TOB. Yy K&XA0r0 U3 KOTOPbIX AO/KEeH 6GblTb YHUKaNbHbIN elementjnstancejag
(tabnuua 13).

CokpauieHHo CPE. CuHTakcMyeckuin aneMeHT noTtoka 6MTOB, coAepXaliuni
AaHHble Ana napbl kaHanos, channel_pair_element () coctouT u3 AByx
individual_channel_stream () ngononHMTeNbHHON MHOpMaLun 06 06beaNHEH-
HOM KOAMpOBaHUU. DTN iBA KaHaNa MoryT UMeTb 06 yt0 CNyxebHy uHopma-
uunio. AnemeHT channel_pair_element () umeeT Te e camble orpaH1MYeHuns, 4Tto
nsingte_channel_eloment. elomontjnstancejag. nuncno nosiBneHunii (tabnu-
ya 14).

CokpalieHHo CCE. CUHTaKCUY€eCKNn 3N1eMEHT, KOTOPbI/i COAEPXUT ayanoaaH-
Hble A4NA cnapeHHoro KkaHana. B cnapeHHOM kaHane npefcTasneHa nHopma-
umns 06 oAHOM 6/10ke MHOTOKaHa/IbHOW WHTEHCUMBHOCTU WM Auanorax MHOro-
A3blYHbIX Nporpamm. Mpasuna ana konuyectsa coupling_channel_element () n
instance_tag aHanornyubl npasunam Ana single_channel_eloment() (tabnu-
ua 22). Cm. 10.3.

CokpauieHHo LFE. CMHTaKcu4eckuin anemMeHT, KOTOpbIii COAEPXUT KaHan C HU3-
KOV yacToToi auckpetmsauuu. Mpasuna gnsa uyucna lfe_channel_element() n
instance_tag aHanoruyHbl npasunam gns single_channel_element{)'s (tabnu-
ya 23). Cm. 6.4.
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audK>_channel_element () O6uwee o603HauyeHne gna single_channel_eiement (), channel_pair_element ().
coupling_ channel_element () nlfe_channel_element (),

program_config_element() CokpawieHHo PCE. CuHTakcu4eckuii 3n1eMeHT, KOTOPbIA COAEPXUT AaHHbIe KOH-
durypauumn nporpammbl. lMpaBuna ana yucna program_config_elemont() n
elemont_instancQjag aHanornyHel npasunam Ans single_channel_element()
(tTabnuua 25). PCE pgonxHbl cnefosaTtb nepef BCEMU APYTUMU CUHTaKCUuyec-
Kumun anemeHTamu B raw_data_block(). Cm. 6.5.

fill_element () CokpauweHHOo FIL. CUHTaKcu4yeckuii 3NeMeHT, KOTOPbIi COAEPXUT AaHHble 3a-
nonHeHns. MoxeT NpucyTCcTBOBaTb /I060E YMC0 3/IEMEHTOB, KOTOPbIE MOTYT
BCTpeTUTbLCA B Nto6oM nopsake Braw_data_block (tabnvua 26). Cm. 6.7.

data_stream_element () CokpaleHHo DSE. CuHTakcU4eckunii 3/IEMeHT, KOTOpPbI COAepPXUT faHHble. CHo-
Ba. ecTb 16 elemont_instance_tags. OgHako HeT OrpaHWyYeHns Ha KOIMYecTBO
data_stream_element() HU c kakum instance_tag. B TO BpeMs Kak e4UHCTBEH-
HbIA  MOTOK  AaHHbIX MOXEeT NpoAO0/KATbCA Yepe3 MHOTOKpaTHbIA
data_stream_element() c Tem xe cambim instancejag (Tabnuua 24). Cm. 6.5.3.

byle_al»gnment{) BbipaBHUBaHMe oTHOCUTENBbHO NepBoro 6utaraw_data_block().
6.2.1.2 3OneMeHTbl JaHHbIX
id_syn_Qle DNEeMEHT flaHHbIX, KOTOPbIV NAEHTUULNPYET CUHTAKCUYECKUIA 3NEMEHT NN KO-

Hey raw_data_block() (tabnuuya 12):

Tab6nuuya 36— VaeHTUdrKaLMa CUHTAKCUYECKUX 3/TEMEHTOB

1D Kog CokpauieHune CVHTaKcuyeckuii aNemMeHT
ID_SCE 0x0 SCE single_channel_element()
ID_CPE 0ox1 CPE channel_pair_element()
ID CCE 0x2 CCE coupling_channel_elemenl()
ID LFE 0x3 LFE Ife_channel_elemenl()
ID_DSE 0x4 DSE data_slream_element()
ID_PCE 0x5 PCE program_config_elemenl()
ID_FIL 0x6 FIL fill_element()
ID_END 0ox7 TERM
element_instance_tag YHUKanbHbIi Ter 4na BCEX CUHTaKCMYecKux aneMeHToB, kpome fill_olcment().

Bce cMHTakcuyeckve afeMeHTbl, Cofgepxalline Tern, MoryT BcTpeyatbcsa 6onee
0fLHOTO pa3a, Ho, 3a UckntoyeHnem data_stroam_element{), LOKHbI UMETb YHU-
KanbHbl/i element_instance_tag B kaxgom raw_data_block(). 9ToT Ter Takxe
ncnonb3yeTca  ANA  yKkasaHUMA Ha CUHTaKCMYeckne 3MeMeHTbl ayauno B
sing!o_channel_eloment(), channol_pair_olemontf), Ife_channel_element(),
data_channel_elemont() u coupling_channel_element() B program_config_
element{) n o6ecneunBaeT BO3MOXHOCTb MCNO/Ib30BaHNA A0 16 HE3aBUCUMBbIX
program_config_element() (tabnuubl 13.14,22,23.24.25.26).

6.2.2 TpebosaHua Kk bydepy

6.2.2.1 MwuHuManbHbIV BXOAHON bydhep gekogepa

Cnegywowme npasuia UCNonb3yrTCA AN BbIYUC/EHUS MakCUMasibHOro Kosmyectsa 6UTOB BO BXOf-
HOM Bydhepe Kak AN notoka 6UTOB B LenoM, ANA N060R faHHOW nporpaMmbl, Tak U Ans nw6oro faHHOro
SCE/CPE/CCE:

BxopgHoli pasmep 6ycepa coctaBnsaeT 6144 6uta Ha SCE wunun HesaBucumo nepekntoyaemoro CCE, nnatwoc
12288 6utoB Ha CPE (6144*/1/CC). Pasmepbl 06uiero 6ydepa n otaenbHoro 6ydgepa orpaHuumBatoTcs Tak. YTo6bI
npegen 6ycepunsanmm Mmor 6b6ITb BbIYUCAEH AN1A BCEro NoToka 6MTOB, BCE nNporpaMMmbl UNW ANA OTAENbHOrO
audio_channel_element(), no3sonssa gekogepy pa3dbuBatb MHOTOKaHa lbHbli NOTOK GUTOB Ha OTAE/IbHLIE MOHO U
CcTepeo NoTokn 6UTOB, KOTOPbIE AEKOANPYIOTCA OTAEMbHBIMU MOHO 1 CTEPEO AeKofepamMmun COOTBETCTBEHHO. Bee
6uTbl gna LFE nnun 3aBucumoro CCE fo/mKHbI BblAENSATLCSA UCXoaa U3 061 mx TpeboBaHuii k 6ydepy, OCHOBaHHbIX
Ha He3aBucumbix CCE, SCE n CPE. Kpome Toro, Bce 6uThl, Tpebyemble gnsa nobbix DSE. PCE. FIL. dmkcupo-
BaHHbIX 3ar0/10BKOB, NepeMeHHbIX 3aronoBkoB, byte_ahgnmentu CRC. f0/mKHbl 6bITh TaKXe BblAeNeHbl NUCX0ARA
M3 Tex Xe caMblx 06U KX TpeboBaHuii K bydepy.
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6.2.2.2 Pe3epByap 61TOB

YnpaBneHve pe3epByapoM 6MTOB ocyLLeCcTBsAETCA B kogepe. MakcumanbHblii pe3epByap 6UTOB a kogepe
3aBucut oT NCC n cpefHeil ckopocTu nepegaun. MakcumanbHblli pasmep pesepByapa 6UTOB A1 KaHanNoB €
NOCTOAHHOI CKOPOCTbLIO Nepefayn MOXeT OblTb BbIYUCNIEH NYTEM BblUMTAHUA CPeAHEro Yyncna 6uTos Ha 6710K U3
MWHMMasIbHOTO BXOAHOTO pasmepa bydepa gekogepa. Hanpumep, npu 96 K6uT/c ANna curHana cTepeo Ha yactoTe
auckpeTtusauum 44.1 'y, cpefHee yncno 6MToB Ha 610k (mean_framelength) (96000 bit/st44100 1/s* 1024) =
=2229,1156.... OTo NpMBOAUT K MakcuManbHOMY pa3Mepy pe3epByapa 6uToB (max_bit_reservoir) INT
(12288 6uTOB - 2229,1156 ...) = 10058. 1151 KAaHA/I0B C NEPEMEHHOI CKOPOCTbLIO Nepefayn Kogep AoKeH pabo-
TaTb Tak. 4TO6bI TpeboBaHNA K BXOAHOMY 6ydepy He NpeBblLlian MUHUMasbHbI BXOAHON 6ydep aekogepa.

CocTosHue pesepByapa 6utos (bit_reservoir_state) nepegaetcs B none bufferJuliness nn6o kak coctosiHne
pesepByapa 6UTOB, OKPYrneHHOro o uenoro 3HavyeHuns (adif_buffer_fullness), nn6o kak coctosiHMe pesepByapa
6uTOB, pasgeneHHoro Ha NCC. pa3geneHHoro Ha 32 1 oKpyrneHHoro o uenoro 3HaveHus (adts_bufferJullness).

bit_reservoir_state nocneayouwmnx gppelimoB MoxeT 6bITb NONYYEH CrieayloWwmnmMm o6pasom:

bitreservoir_state[frame} = bit_reservoir_state[frame -1 ] + meanjramelength - framelength[frame].

Framelengths f0MKHbI 6bITb BbIGPaHbl Tak, YUTOGLI cneaytoLee yCnoBUe BbINOHANOCH:

0 < bit_resorvoir_state(frame)<max_bit_reservoir.

6.2.2.3 MakcumasibHass CKOpoCTb nepegauu

MakcumanbHas CKopocTb Nepefayun 3aBUCUT OT HacTOThbl AUCKpeTU3auum 3syka. OHa MOXeT 6bITb Bblunce-
Ha N0 MUHMMaNbHOMY pa3mepy BXOAHOro 6ydepa cornacHo popmyne

---------- bloc* gsampling frequencygNSS.
« *TWUT

B tabnuue 37 COAEPXNTCA HECKO/IBKO NPUMEPOB MaKCUMasbHbIX CKOpOCTeI‘/'I nepenayn Ha KaHan B 3aBUCU-
MOCTW OT MCMNOIb3yEMOW YaCTOTbI AUCKpPETU3aL NN,

Ta6numya 37— MakcumanbHasi CKOPOCTb Nepefayn B 3aBUCMMOCTW OT 4acTOTbl AUCKpe-

Tnsayum
samplwg_frequency MakcumasibHass CKopocTb nepegadyn 1NCC
48 Ky 288 k6ut/c
44.1 Iy, 264.6 k6ut,'c
32 kly, 192 k6ut/c

6.2.3 Tlpouecc gekognpoBaHua

Mpegnonaras, uto Hayano raw_data_block() n3aBectHo, oH MoXeT 6bITb AeKoANPOBaH 6e3 UCNoIb30BaHUSA
[OMOMHNTENbHOM UHOpMaL MM TPaHCNOPTHOIO YPOBHA U coAepxuT 1024 oTcyeTa 3ByKOBOTO CMTHaNa Ha Of4WH
BbIXOAHOW KaHan. YacToTa guckpeTunsaunm 3ByKoBoro curHana, sampling_frequency_index. MoxeT 6bITb yka3aHa
B program_config_element() nnun cneynanbHbiM 06pa3om B 3aBUCUMOCTY OT NPUIOXEHUA. B nocnegHem cnyvae
samplingJrequencyJndex go/mkeH 6bITb 06HapYyXXeH B MOTOKe GUTOB.

Tak Kak JaHHas yacToTa AMCKpeTu3aLuum cBasaHa ToNbKO C OA4HON Tabnuuei YyacToT guckpeTnsauum, n tak
Kak MakcMMasnbHas rmb6kocTb TpebyeTcsi BAManasoHe BO3MOXHbIX HacTOT AUCKpeTnsauuu, cnegyowas rabnmua
[0JKHA UCMO/b30BaTbLCS, YTOObI CBSA3aTh TPebyeMyto HacToTy AUCKPeTU3aLnmn ¢ XXenaemoil.

Ta6nuuya 38— CoOTBETCTBME HACTOT AUCKpeTU3aALUM

[AnanasoH yactor. Iy YacToTta guckpeTtunsaumm. Iy,
(> = 92017 96000
92017> f> = 75132 88200
75132> f> = 55426 64000
55426> f> = 46009 48000
46009> f> = 37566 44100
37566> f> = 27713 32000
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OKOH4YaHne Tabnuubl 38

[JvanasoH yactor. Iy YacTtoTa auckpetusauuu. Iy,
27713> f> = 23004 24000
23004>f> = 18783 22050
18783>f> = 13856 16000
13856>f> = 11502 12000
11502> f> = 9391 11025
9391 >f 8000

raw_data_stream nogfepxvBaeT KOgMPOBaHNe KaHaI0B Kak C NOCTOSHHOM CKOPOCTbI0, Tak M C NepeMeH-
HOW. B KaXAoM cnydae CTpyKTypa noToka 6uToB 1 paboTa gekogepa MAEHTUYHbI, 38 UCK/IIOYEHNEM HEKOTOPbIX
HEe3HAUYNTENbHbIX OTINUNIA.

[N kaHanoB C MOCTOSAHHOW CKOPOCTbIO Nepejaun kogep MoxeT 06aBNATb 3/ieMeHT FIL. 4To6bl yBennynTbL
CKOpOCTb A0 TpebyeMoro ypoBHs. lekogep, CUNTbIBAOLWUIA AaHHble KaHana ¢ NOCTOSIHHO CKOPOCTbI0 Nnepejayu,
[OJKEH HaKoMUTb MUHUMaNbHOE Yuco GUTOB B €ro BXOAHOM Gychepe A0 Havyana 4ekoaMpoBaHMA Tak. YTO6bI
He MpoM30LL/Io MepenosiHeHre BbIXOAHOTo bydepa. B cnyyae nepeMeHHO ckopocTu kaxablii raw_data_bk>ck()
MOXeT 06nafarTb MUHUMaNbHOW ANNHON (CKOPOCTLIO) Tak. Y4TOOblI AOCTUranocb Tpebyemoe KayecTBO 3By4aHus,
1 BAeKoAepe OTCYyTCTBOBA/IM MUHUMAbHbIE BXOAHbIE TPe60BaHUSA K AaHHbIM 4,0 HaYana AeKoANPOBaHUSA.

MprMepbl cambix NPOCTbIX NOTOKOB GUTOB:

CermMeHT NoToKa 6uTOoB BbixoaHO curHan
<SCE> <TERM> <SCE> <TERM> ... MoHo curHan
<CPE> <TERM> <CPE> <TERM>... CTepeocurHan
<SCE> <CPE> <CPE> <LFE> <TERM> <SCE> <CPE> <CPE> <LFE> <TERM> ... CurHan 5.1,

rae yrnosble CKOBGKM (<>) UCNONb3YHTCA, YTOObI pasrpaHninTb CUHTaKCMYeCKne 3neMeHTbl. 19 MOHO Cur-
Hana y kaxgoro SCE gonxHO 6bITb TO Xe camMoe 3HayeHue B ero clementjnstancejag. v TO4HO Tak xe Ans
curHana ctepeoy kaxgoro CPE fo/mKHO 6bITh TO XXe caMoe 3HaueHue B ero etementjnstancejag. 4nsa curHanos
5.1 ykaxaoro SCE go/mkHO 6bITb TO XXe caMoe 3HauYeHune B ero olement_instance_tag, kaxgblit CPE, cBSi3aHHbI
¢ dhpoHTaNbHOI Napoit kaHanoB, 4O/KEH UMEeTb TO Xe caMmoe 3HauyeHue B ero etementjnstancejag. n Kaxabli
CPE. cBfA3aHHbIli C nocnegHel napoii kaHanoB, 4O/MKEH UMETb TO e camoe 3HayeHune B ero etementjnstancejag.

Ecnun 31 noToky 6MTOB AO/MKHbI ObITb MepeAaHbl MO KaHany C NOCTOSHHOM CKOPOCTbIO Mepejayu, TO OHU
MOryT Bk/touaTh B ce6s anemeHT fril_element() 4na noacTpoliku MrHOBEHHON CKOpOCTM nepefayn. B aTom cnyvae
npuMep KOAMPOBAHHOIO CUrHaNa cTepeo

<CPE> <FIL> <TERM> <CPE> <FIL> <TERM> ...

Ecnun noTokn 6UTOB [O/IXHbI NEPEHOCUTbL BCOMOraTe/ibHble AaHHble Npy nepegaye rno kaHaay ¢ NOCTOAHOA
CKOpPOCTbIO, TO NPUMeEpP KOAMPOBAHHOrO CUrHana ctepeo

<CPE><DSE><FIL><TERM><CPE><DSE><FIL><TERM>....

Bce anemeHThl data_stream_element() umeloT oanHakoBbI elementinstanceJag. eCnn OHY — YacTb 0f-
HOro NOTOKa faHHbIX.

6.3 OnemeHT oAgMHOYHOrO KaHana (SCE), anemeHT napHoro kaHana (CPE) n noTok
nHauBuAayanbHoro kaHana (/CS)

6.3.1 OnpepgenexHusn

6.3.1.1 3/1ieMeHTbl faHHbIX
common window ®nar, ykasblBawWuii Ha COBMECTHOe MCnosb3oBaHue obuero icsJnfoQ asyms
indivtdual_channot_stream(). B cnyyae coBmMecTHOro ncnonb3osaHus icsJnfoQ asnsa-
eTcs yacTbto channelj>air_element{) n gonxeH ncnonb3oBarbca 4N 060MX KaHaN0B.
Muaue IcsInfo{) aBnaetcs yacTelo kaxgoro Individual_channel_stream() (tabnuua 14).

ics_rosen/ed_bit ®nar, 3ape3epBypoBaHHbIl 4Na Byaylero ucnonb3osaHus. lonxeH 6biTb paseH *0'.

window_sequence YKa3blBaeT Ha Mnoc/iefjoBaTte/ibHOCTbL OKOH, KaK onpejesieHo B Tabnuue 44 (Tabnu-
ua 15).

window_shape 1-6uTHOe none, onpejensioliee TUMN OKHa 418 NepekNioYeHns oKoH (Tabnuua 15).

max_sfb KonnuecTBo nonoc maclwtabHbiX kKoadduumeHToB Ha rpynny (tabnuua 15).

scale_factorgrouping ButoBoe none, KoTopoe CoAepXUT NHDOPMaL Mo O FPYNNUPOBKE KOPOTKUX CMEKTpasib-

HbIX faHHbIX (Tabnuya 15).
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6.3.1.2 ®YHKUNN AaHHbIX
individual_channel_siream Q

icsjnfo 0

CofepxuT faHHble, HeobxoauMble ANA [eKOAMPOBaHNS 04HOTO KaHana (Tabau-
ua 16).

ConepXxut cnyxebHyio UHpopMaLuio, HeobxoAWMYyl ANA [AeKoAWPOBaHUA
individual_channel_stream(). MoTtoku individual_channel_stream 0 anemeHTa
channelj>air_element () MoryT coBMeCcTHO ncnonb3oBaTb 04uH obwmiiicsjnfo ()
(tabnuua 15).

6.3.1.3 3nemeHTbI CnpaBku

scaiefactorwindov/ band

scaiefactor band

9.

win

sfb

swh

bin

num_ wtndow_groups

windoiv_group_ length[g]
bit_set (bit_field. bit_num)

num_windows
num_swb_long_window

num_sivb_sho'l_wtndow
num_swb
swb_offset_fong_window
[swb]

swb_offsei_short_vrindow
[swb]

swb_offset [swb]

sect_sfb_offset [g] [section]

samplingjrequencyjndex

TepMuH Ans Nosioc macwTabHbiX KO3 hULMEHTOB B NpeAenax okHa. cM. Tabnim-
ubl45-57.

TepMuH An8 nonoc macwtabHbIX KO3 ULMEHTOB B Npedenax rpynnsl. B cnyyae
EIGHT_SHORT_SEQUENCE v rpynnmpoBku, nosioca MmacltabHbix koadduumn-
€HTOB MOXET COf,epXaTb HECKO/IbKO MacluTabHbIX KO3 (PMLMEHTOB OKHA COOTBET-
cTBYyloLW el yacToThl. [lna Bcex ocTanbHbIX window_sequences Nonockbl Maclutab-
HbIX KO3 (hMLMEHTOB M NOSIOCHI MaclTabHbIX KO3 PULNEHTOB B OKHE NAEHTUYHBI.
MHaekc rpynnel.

MHAaeKc okHa B npejenax rpynnbl.

MHAekc nonocbl MacwtabHbIX KO3 ULMEHTOB B NpeAenax rpynnol.

MNHaekc okHa macluTabHbix KO3 PULMEHTOB B Npejenax okHa.

NHpeke koadhdumumeHTa.

KonunyecTBo rpynn okoH, KOTOPble COBMECTHO UCNONb3YHOT OANH HAbop MaclTab-
HbIX KO3 PULIMEHTOB.

Yuncno oKoH B Kaxaow rpynne.

DyHKUMA, KOTOpas Bo3BpaliaeT 3HayeHue bit_num nonsa bit_fieid (camblii npaBbiii
6uT — 61T 0).

KonnyecTBo OKOH B hakTU4ecKoli nocnenoBaTeibHOCTU OKOH.

Konunyectso nonoc MacwtabHbIX KO3 ULMEHTOB A1 ANNHHBIX OKOH. 3TO 4MCNo
[OMKHO 6bITb BbIGPAHO B 3aBMCUMOCTM OT YaCTOThl AUCKpeTu3aumm. Cum. 6.9.
KonnyecTBo OKOHHbIX MacCLLUTabHbIX KO3 ULNEHTOB A5 KOPOTKUX OKOH. DTO YNCIO
[OMKHO 6bITb BbIGPAHO B 3aBUCUMOCTM OT YacTOThl AUckpeTusaymm. Cm. 6.9.
KonmyecTBO OKOHHbIX MO/1I0C MacWTabHbIX KOIMPULNEHTOB A1 KOPOTKNX OKOH B
cnyyae EIGHT_SHORT_SEQUENCE, B npoTUBHOM C/ly4ae — KOJ/INY4EeCTBO OKOH-
HbIX MO/10C MacwWTabHbIX KO3 ULMEHTOB 418 A/TUHHBIX OKOH.

Tabnuua, cogepxalias MHAEKC CaMOro HW3KOro CnekTpanbHOro KoadduuymeHta
nosiocbl MaclTabHbIX KO3 puuneHTos sfb ANa ANNHHBIX OKOH. 3Ta Tabnuua aon-
XHa 6bITb BblGpaHa B 3aBMCMMOCTU OT 4acTOThl AUcKkpeTm3ayuu. Cm. 6.9.
Tabnuua, cogepxalian NHLEKC CaMOro HU3KOro CnekTpasnbHOro koadduynerTta
nonockl macwTtabHbIx KoadduruneHToB sfb 4N KOPOTKMX OKOH. DTa Tabnuua gon-
XHa 6bITb BblGpaHa B 3aBMCMMOCTU OT HacTOTbl AUCKpeTusauumm. Cm. 6.9
Tabnuua, cogepxaliaa MHAEKC CaMOro HU3KOro cnekTpanbHoro koadduumneHTa
nosocbl MacwTabHbiX KoadduumneHtoB sfb gna KOpPOTKUX OKOH B cny4vae
EIGHT_SHORT_SEQUENCE. nHaye Ansa 4/IMHHbIX OKOH.

Tabnuua, koTopas coAepXuT HoOMep nepBoro koadduuneHTa ana section_data ()
B npegenax rpynnel. 3TO cMelweHne 3aBucUT OT window_sequence u
scaleJactor_grouping.

Yka3blBaeT Ha 4acToTy AnckpeTusauuu cornacHo Tabnuuam 8 un 35.

6.3.2 TlMpouecc gekoguposaHunsa

6.3.2.1 [JekogupoBaHue single__channel_element() n channel_pair_element()

OnewmeHT single__channel_element () coctaBnsetcsa ns efcmentjnstancejag nindividual_channel_stream.
B atom cnyvae icsjnfo () Bcerga pacnonaraetcs B individual_channol_stream.

AnemeHT channell_pair_element () HaunHaeTcs ¢c elomentjnstancejag u donara common_window. Ecnn
conimon_window paBeH T, Toics_info{) ncnonb3yetcsi coBmecTHo Ans aByx individual_channel_stream anemeH-
TOB, 1 MHpopmaumsa o MS nepegaetcs. Ecnm common_windov/ paseH '0', To icsJnfo[) cywecTByeT B KaXaoM
individual_channel_stream n nncopmanma MS He npegcrasneHa.
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6.3.2.2 lekoaupoBanune indrvidual_channel_stream ()

Bindividual_channel_stream ncnonb3syetcsa cnegyoLuii nopsgoK AEKOANPOBAHNS:

- nonyumnTsb global_gain:

-nonyuntbicsjnfo () (nckaTb B NOTOKe 6BUTOB, ecnm 06wWwas nHpopmaumna He NPUCYTCTBYET).

- nonyunTb section_data ():

- nonyunTb scalefactor_data (). ecnu ecTb;

- nonyunTb pulse_data (), ecnu ecTb:

- nonyunTtb tns_data (). ecnu ecTb;

- nony4nTb gain_control_data (), ecnu ecTb;

- nonyuunTb spectral_data (). ecnu ecTb.

Mpouecc BoccTaHoBNeHUs pulse_data onucaH B pasgene 7, tns_data — B pa3gene 12. gain_control gaH-
HbIXx — B pasgene 14. KpaTtkuit 0630p gekoguposanus ics_info() (cm. 6.3). gaHHbIX pa3gena 7, maclTabHbIX
KoathpuymeHToB (pasgensl 7 1 9) ncnekTpanbHbIX faHHbIX (pasgen 7) faetcsa HUXe.

6.3.2.3 BoccTaHoBneHne icsjnfo ()

Ana anemeHToB single_channel_olement () icsjnfo () Bcerga pacnonaraeTcsi HeNocpeACcTBEHHO nocne
global_gain B inidividual_channet_stream (). 4na channeljpair_element() ecTb 4Ba BO3MOXHbIX pacnosioxeHuns
icsjnfo (). Ecnu 06a oTaenbHbIX KaHana B NapHOM OKHe nepekntyarTca BMecTe, To icsjnfo () pacnonaraetcsa
HenocpeAcTBeHHO nocne common_windo*v B channel_pair_element() m common_window ycTaHaBniuBaeTcs B 1.
MHaue icsjnfo () npucyTtcTByeT cpa3y nocrne global_gain B kaxgom u3 aByx individualchannel_slream () B
channel_pair_element(), m common_v/indow yctaHaBnusaetcs B 0.

icsjnfo () cogepxuT nHcpopmaymo 06 okHe, cBsizaHHyt ¢ ICS. 1 Takum o6pa3om MO3BONAET KaHanam B
channel_pair nepekntoyatbcsa npn Heob6xoaMmocTn He3aBucumo. Kpome Toro, icsjnfo () cogepxut max_sfb. ko-
TOpbIli onpegenseT BePXHIO rpaHmuy konmdyectsa ms_used Qu predictor_used Q6uMT. KOTOPble AO/MKHbI ObITh
nepeganbl. Ecnu viindow_sequence sasnaetca EIGHT_SHORT_SEQUENCE. To scale_factor*arovnping nepega-
eTcAa. Ecnv pag KOPOoTKMX OKOH o6pasyeT rpynny, To OHXU COBMECTHO UCNO/b3YIOT MaclwTabHble KO3 uuneHTsl,
Tak>Xe Kak 1 nosuuum intensity stereo n ux cnekrpasnbHble K03t uLmeHTbl YepeayoTcs. NepBoe KOPOTKOE OKHO
BCerja sBNseTca HOBOW rpynnoit, TakuMm o6pa3om, rpynnuposka 6UToB He nepegaeTca. NocneayoLne KOpoTkne
OKHa HaxofAaTcs B TOW e caMoli rpynne, eciivm COOTBETCTBYWOLWMIA 6UT rpynnupoBkn paseH 1. Hoeas rpynna
HauMHaeTcs, ecnv COOTBETCTBYIOLWMI 6UT rpynnmpoBkn paseH 0. MNMpeanonaraeTcs, YTO CrpynNnUpoOBaHHbIe KOpoT-
Kne okHa o6nagalT Nnofo6HON CUTHANBHON cTaTuCTUKoi. CnefgoBatenibHO, UX CNeKTpasibHble 3HAYeHUa Yepeay-
I0TCA AN pasMelleHuss KOppesmpoBaHHbiX KoahduLuneHToB Apyr ¢ gpyroM. Cnocob yepefoBaHus nokasaH
Ha pucyHke 6. icsjnfo () Takxe cogepXuT gaHHble npefckasaHus ANa OTAEeNbHOro KaHana uam napbl kKaHanoB
(cm. pasgen 11).

6.3.2.4 BoccTaHOB/IEHNE fJaHHbIX pa3feneHns

B ICS BoccTaHaBnuBaetcs nHgopmayms 06 0o4HOM AIMHHOM OKHE WM BOCbMMW KOPOTKMX OKHax. [laHHble
pasgeneHna ABNAKTCA NePBbIM NOSEM, KOTOPOE AO0/IXKHO 6bITh 4EKOANPOBAHO U ONUCLIBAIOT KOAbI XadhmaHa,
KOTOpble MPUMEHATCA K NosiocaM MacwTabHbix koadduunentos B ICS (cm. pasgensl 7 n 9). dopma faHHbIX
pasgeneHus; sect_cb kogosas kHura gna pasgenauw sectJen gnvHa pasgena.

JTag/MHa BocCTaHaBNMBaeTCsA NyTeM NocsefoBaTes/ibHOro CYMTbIBAHUA pa3fesnos U3 notoka 6uTos, € 40-
6aBneHnemM cMMBOa escape K pasfeny, 40 Tex Nop. noka 3HavyeHne, OT/INYHOE OT escape He byaeT HaAeHo 1
[o6aBneHo K pasgeny. ITOT NpoLecc ACHO 06bACHAETCSA NPU Ncnonb3oBaHMn C-NoA406HOr0 ONUCaHUA CUHTAKCH-
ca. CnegyeT yyecTb, YTO B Npejenax KaxAou rpynnbl pasgensl J0/MKHbI (DOPMUPOBATh MOMOCH MacLITa6HbIX
KoadphuumneHToB oT Hyna Ao max_sfb Tak, 4uTo6bl NepBbIi pasgen B npegenax Kaxgoln rpynnbl Ha4MHancs ¢
HyneBol NONOCkl, @ NOCNeAHN pasgen 3akaHunBanca Ha nonoce max_sfb.

[laHHble pa3feneHns onucbiBaT KOLOBYIO KHUTY U 3aTeM ANIMHY pasfena, UCnosb3yloLLero aTy KogoByt
KHUTY, Ha4YMHalLLeroca ¢ NepBoit NoaoCkbl MacwTabHbIX KO3 P ULUEHTOB U NPOAOIXKAILLETOCSA, NOKa He byaeT
[OCTUTHYTO NOJIHOE KONIMYECTBO MOJI0C MacLTabHbIX KOA UL NEHTOB.

Mocne Toro, Kak aTo onucaHne NpefocTaBneHo, BCe MacluTabHble KO3 ULMEHTBI U CNEKTpasibHble faH-
Hble. COOTBETCTBYIOLME HY1eBOI KOAOBOW KHWUre, 0GHYNATCA, ¥ 3HAYEHUSA, COOTBETCTBYOLLME 3TUM MacluTab-
HbIM KO3hhuLmeHTaM NN CNeKkTpasibHbIM AaHHbIM, He 6yayT nepedaHbl. MacwTabHble KO3 PULMEHTbI N06bIX
nonoc MacwTabHbIX KOIMPULNEHTOB, KOL0BasA KHUra XadhmaHa KOTopbIX ABNAETCA Hy/ieM, 6yAyT OTOPOLLEHbI.
TOYHO Tak Xe, BCe CnekTpasibHble faHHble, OTHOCALLNECS K HY/1eBOl KOA0BOW kKHure XaddmaHa, ncknwovawTtcs
(cm. pasgenbl 7 n9).

Kpome Toro, cnekTpasibHble fAaHHble, OTHOCALLMECS K N0SI0CaM MaclTabHbIX KO3 (PULMEHTOB, y KOTOPbIX
eCTb COOPHUNK MHTEHCMBUOCTHbIX KOAO0B, HEe BYAYT nepefaHbl, 04HAKO yNpaBstoLme NHTEHCUBHOCTHbIE KO3 hu-
LMeHTbl 6yayT nepefaHbl BMECTO MaclTabHbIX KoaduuneHTos, kak onucaHo B 10.2.
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6.3.2.5 Mounck gaHHbIX 0 MacwTabHbIX KoO3hhuymeHTax n gekognposaHme

Ons kaxgol nonockl MacwTabHbIX KO3 MLMEHTOB, KOTOpas He HaXOAUTCS B pa3fese, KOANPOBAHHOM C
NOMOLLbIO HYNeBOW kogoBoit kuurn {ZERO_HCB), nepefaetcs macwTabHblli koadhduumeHT. Takne nonockl 6yayTt
0603HauYeHbl Kak «aKTUBHbIE» NOJIOCbI MaclTabHbIX KO3 (ULMEHTOB, a COOTBETCTBYOLWME MacwTabHble KO3-
PULMEeHTblI— KakK «aKTWBHble» MacwTabHble KoadduumneHTbl. [106anbHOe ycuneHne, NepBblii 31eMeHT AaHHbIX
B ICS. 06bI4YHO ABNIA€TCA 3HAYEHNEM NMEePBOro akTMBHOIO MacLiTabHoro koathduuymeHTa. Bce macwtabHble KOad-
huuneHTbl (M ynpaBnsatowme KoauuneHTbl) nepegatoTcs ¢ NOMOLLbI0 KOAUPOBaHHbIX XaddpmaHom JVNKM 3Ha-
YeHW OTHOCUTENbHO NpeblAYLLEero «aKTMBHOTO» MacluTabHoro koadduuymeHTa (cM. pasgens! 9 u 11). Mepsblii
aKTMBHbIA MacwTabHbIi koaduumneHT andepeHLnanbHO KOgMPYeTCS OTHOCUMTENIbHO 3HaYeHUs rnobasbHoro
ycuneHns. Cnepyet yyecTb, UTO Hea(h(PEKTUBHO Ucnonb3oBaTb global_gain. oTAn4YHbIA OT NepBOro akTUBHOrO
MacwTabHoro koaduuymeHTa n 3atem HeHynesoe 3HavyeHne ANKM gna nepsoro VKM 3HaueHns macwtabHoro
Koadppmumenta. Ecnn kakme-nn6o ynpasnsioLme UHTEHCUBHOCTHbIE KOI(PMULNEHTbI NOYyYEHbl BepeMeLLKy
¢ AVKM macwTabHbiMu KoathduumeHTamMmmn, oHU OTNPaBNATCA B MOAY/Nb intensity stereo, n He BkIOYalTCA
B AVIKM-KkoampoBaHne 3HauyeHnit MmacwTabHbix KoadhpuumneHToB (cM. 10.2). 3HaueHne NepBOro akTMBHOTO MacLu-
TabHoro koathmymeHTa 06bI4HO NepegaeTcs kak global_gain ¢ nepsbim AVIKM macwTabHbIM KO3 (UL MEHTOM,
MMeLWMM HyfieBoe 3HayeHne. Kak Tonbko MacluTabHble ko3t uuneHTbl AEKOANPYIOTCA U UX Lieble 3HaYeHUs
nonyyeHsl, hakTnyeckne 3Ha4yeHNA HaXoAsATCA Yepes CTENEHHY0 MYHKLUUIO (CM. pasgen 9).

6.3.2.6 MNMowuck cnekTpasbHbIX faHHbIX U AeKoanpoBaHue

CnekTpanbHble faHHble BOCCTaHaBNMBAOTCA Kak nocneAHAs yacTb aHanusa ICS. OHM COCTOAT M3 BCEX
HeHy/eBbIX KO3 (PULUNEHTOB, OCTaBLINXCA B CNEKTPE UK CeKTpax, ynopsaAo4YeHHbIX, Kak onncaHo B ICSJnfo.
Onsa kaxpoli HeHyneBol, HEMHTEHCUBHOCTHON KOLOBOI KHWUIM fi@aHHble BOCCTaHaBMBalTCA C MOMOLW b0 Xad-
hmaHa. ekoanupoBaHneM YeTBEPOK UK Nap. Kak NokasaHo B MHCTPYMEHTE NPO3payvyHoro KoguposaHus (CM. pas-
fen 7). Ecnu cnekTpasnbHble fiaHHble CBA3bIBalOTCA ¢ 6€33HaK0BOW KOA0BOW kHUrol XadhdmaHa, Heobxoanmble
3HakoBble 6UTHI CefyloT 3a KOAOBbIM C/I0BOM XadhmaHa (cm. 7.3). B cnyyae c6opHuka kogos ESCAPE, npu
nosly4YeHnn 3HauyeHns escape, COOTBETCTBYOLWan escape-nocnefoBaresibHOCTb NOABMTCA NOC/E YKa3aHHOIo KoAa
XathdhmaHa. MoxeT BCcTpeyaTbCs OT Hy/IA A0 ABYX escape-nocaefoBare/ibHOCTel AN KaX [0 KogoBoi KoM6GUHa-
Luun B c6opHUke kogos ESCAPE, BCOOTBETCTBUU C HANTMUYMEM eScape-3HavyeHuii B 4eKOAUPYEMOII KOL,0BOI KOM-
6uHaummn. ns kaxaoro pasgena gekognposaHne XaddmaHa npogomnkaetcs 40 TeX NOp. Noka Bce cnekTpasbHble
3HayYeHnsa B 3TOM pasfene He 6yAyT flekoAnpoBaHbl. Kak TO/IbKO BCe pa3ferbl AeKoAupoBaHbl, AaHHble YMHO-
XalTcsa Ha feKoAMPOBaHHbIe MacliTabHble KO3t PULNEHTHI, U. B Clyvyae He06X0AUMOCTK, YCTpaHaeTcsa Yepeno-
BaHue.

6.3.3 OkHa 1 nocnegoBaTesIbHOCTU OKOH

KBaHTOBaHMe W KoAMpOBaHWEe BbINOJHAKTCA B YaCTOTHOM npocTpaHcTeBe. C 3Tol LeNnblo BPeMEHHON
CUrHan B Kogepe TpaHCOpMUpyeTCcs B YaCTOTHOE MPOCTPAHCTBO. [leKkoAep BbiNOHAET o6paTHoe npeo6pasoBa-
Hue (cMm. pasgen 13). B 3aBUCUMOCTM OT CUTHANa KOAEP MOXET BapbupoBaTh HaCTOTHO-BPEMEHHOE paspeLleHne
nyTeM Ucnosib30BaHus ABYX pa3finyHbiX OKOH: LONG_WINDOWh SHORT_WINDOW. 1nfa nepekntoyYeHns Mex-
[y OKHaMu NCMosib3yoTCsA NpoMexyToyHble okHa nepexoga. LONG_START_WINDOWu®u LONG_STOP_WINDOW.
B tabnuue 43 gaHbl OKHa, COOTBETCTBYOLWaA ANNHA Npeo6pa3oBaHma U hopMa OKOH. Micnonb3yoTes 2 pa3mepa
npeo6pasoBaHusa: 1024 (Ha3biBaemMoe A/IMHHbIM Npeobpa3oBaHmeM) n 128 koadhpuumneHToB (Ha3biBaeMoe KOpoT-
KM npeo6pasoBaHnem).

MocnepoBaTeNbHOCTM OKOH 06pa3yloTCA 13 OKOH Mcxoasa M3 Toro, uto raw_data_block () Bcerga cogepxut
JaHHble, cooTBeTCTBYOWMEe 1024 BLIXOAHLIM OTCHeTaM. D/1eMeHT faHHbIX window_soquence onpegenseT uc-
nosib3yemMyto nocsiefjlosatesibHOCTb OKOH. B Tabnuue 44 nokasaHo, kak nocnefoBates/ibHOCTM OKOH 06pasyloTcs us
OTA,eNbHbIX OKOH.

6.3.4 Monocbl MacwTabHbIX KOIMPULNEHTOB U FTPyNNUpPOBKa

MHOXeCTBO UHCTPYMEHTOB AieKoAepa BbINOMHAIT onepauuy Hag ynnamu nocnefoBaTtesibHbIX CNeKTpab-
HbIX 3HAUYEHWIA, Ha3biBAEMbIMU MosiocamMn MacwTabHbIX KoadduumeHToB (cokpaweHHo 'sfb’). WnpunHa nonoc
MacLwTabHbIX KO3 ULNEHTOB BbIBNpaeTcs Tak. HTOObI UMUTUPOBATL KPUTUYECKUE NOIOCHI CIYXOBOM CUCTEMBI
yenoseka. M0 3TOW NPUYMHE YNCNO NONOC MaclTabHbIX KO3 MULMEHTOB 1 UX LUIMPUHA 3aBUCAT OT A/INHbI Npeob-
pasoBaHMsA M YacTOTbl guckpeTmsauun. B Tabnuuax 45 — 57 npuBefeHbl CMeLLeHNA Hayana Kaxaoi noaochl
MaclTabHbIX KO3t PULNEHTOB 418 ANUH Npeobpa3oBanus 1024 n 128 1 pa3nMyHbIX HacToT AUCKpeTM3aLum, cooT-
BETCTBEHHO.

YT06bl yMEHbLLNTH KOSIMYECTBO CNYXEBOHOW MHOopMaLum B c/lyyae UCnosib30BaHus NocieAoBaTelbHOCTE,
koTopble cogepxat SHORT_WINDOWS. cocegHne SHORT_WINDOWS MoryT 6bITb CrpynnmMpoBaHbl (CM. pucy-
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HOK 4). VIHchopMaLms o rpynnupoBKe COAEPXKUTCH B 3/IEMEHTe flaHHbIX scaleJactorgroupmg. pynnupoBka 03Ha-
YyaeT, 4To nepefaeTcs TONbKO O4UH HA60P MacWTabHbIX KOIMPULNEHTOB A1 BCEX CTPYNNUPOBAHHbIX OKOH, KakK
6yATO 3TO O4HO OKHO. MacwTabHble KO3 PULNEHTbI B 3TOM C/lyvyae NPUMEHSAIOTCSA K COOTBETCTBYIOLLUM CNeKT-
panbHbIM AaHHbIM BCEX CTPYNMNUPOBAHHbIX OKOH. YTOObI yBENNUNTb 3(h(heKTUBHOCTb NPO3PAYHOro KOANPOBaHUSA
(cm. pasgen 7). cnekTpasibHble faHHble TPYNnbl NepejalnTca B nopajke yepegosaHus (cM. 6.3.5). UepepgosaHue
BbIMO/IHAETCA N0 N0sI0caM MacTabHbIX KO3 ULMEHTOB Tak, YTOObI CNeKTpasibHble AaHHble MOrN 6bITh CrpyNnu-
poBaHbl. UTO6bLI ChOpMUPOBaTbL BUPTYasIbHYH MON0CY MaclTabHbIX KOAULNEHTOB, K KOTOPOI MOXET ObITb NPU-
MeHeH 06t MacwTabHbIi KO3 rumeHT. B npegenax 3Toro 4OKyMeHTa BbipaXeHue «nosioca MacwTabHbIX
KoahhumeHToB» (cokpalleHHo 'sfb') 03HavaeT 3T BUpPTyaibHble NON0CH MacwTabHbIX KO3 huureHTos. Ecimn
peub naeT 0 Nosiocax MaclTabHbIX KOAPMULMEHTOB OTAENbHbBIX OKOH, MCNOMb3YETCA BblpaXeHne «OKOHHas nosio-
ca MmacwTabHbIX koathduruyeHToB» (CokpaweHHo 'sfb”). M3-3a BMAHMA Ha nonocbl MaclwTabHbIX KO3 MLNEHTOB
rpynnupoBka ckasbiBaeTcs Ha section_data. nopsgke cnefoBaHus cnekTpanbHbiX faHHbIX (CM. 6.3.5) 1 obwem
KOMIMYeCcTBE N00C MaclTabHbIX KoadduuneHToB. Anss LONG_WINDOWnRonockl MacwTabHbIX KO3 hULMeHToB
1 OKOHHbl€e M010Cbl MaclITabHbIX KOIPPULNEHTOB OKHA UAEHTUYHbI, TaK K&K Ha OJiHO OKHO NMPUXOAUTCS TOJIbKO
ofHa rpynna.

YT06bl YMEHBLWUTL KONNYECTBO MHOPMaL UK, HEO6XOANUMON ANA Nepefadn CryxebHbIX AaHHbIX, OTHOCSA-
L MXCA K KX [0/ nonoce maclitabHbiX KOahULMEHTOB, NepeAaeTca aneMeHT gaHHbix max_sfb. Ero 3HaueHune
npeBbillaeT Ha eANHULY CaMyto BbICOKYI0 akTUBHYI MOMOCY MaclTabHbIX KO3 (PMLMEeHTOB BO BCEX rpynnax.
max_sfb BnnsieT Ha uHTepnpeTauunto gaHHbIX pasgena (cMm. pasgen 7). nepegady macwTabHbIX KO3 ULMEHTOB
(cm. pa3gensl 71 9). nepefayy faHHbIX NpefckasbiBaloLwero ycrpoiictea (cm. pasgen 11) u nepegayy ms_mask
(cm. 10.2).

Tak Kak nonocbl MaclTabHbIX KOAPULNEHTOB ABAATCA OCHOBHLIM 3/1IEMEHTOM anropuTma KogmpoBaHus,
HEeo6X0AMMbl HEKOTOPbIE CpaBOYHble MEPEMEHHbIE U MAcCuBbl A1 ONUCaHMA npouecca fekoAnpoBaHnsa BO
BCEX MHCTPYMEHTax, C NUCMOJIb30BaHNeM MOJI0C MaclTabHbIX KO3 ULNEHTOB. ST CPaBOYHbIe NepPEeMeHHble
3aBucat ot sampling_frequency. v/indow_sequence, scalefactor_grouping n max_sfb n gonxHbl 6b1Tb co3gaHbl
ans kaxporo raw_data_block (). MceBgokoa, nokasaHHbIli HAXe, ONUCbIBAET:

- KaKkonpegenuTb YAC/I0 OKOH B window_sequence num_windows:

- Kak onpefennTtb Yncno window_groups nuT_window_groups:

- KaKk onpenenuTb YNCNO OKOH B Kaxaoin rpynne window_group_length [a]:

- Kak onpefennTtb o6l ee KOIMYECTBO OKOHHbIX M00C MacwTabHbIX ko3 dunumeHToB num_swb ans daktu-
4ecKoro Tuna okHa:

- Kak onpeaenutb swb_offset[swbj. cmeweHne nepBoro koacuyeHTa B OKOHHOW No0Ce MaclTabHbIX
K03hhnuneHToB swb NCnosb3yemoro okHa;

- kak onpegenutb soct_sfb_offset[g][secUon). cmeweHne nepsoro koapduyneHTa B pasgesne section.

370 cMeLeHune 3aB1McKT oT window_sequence u scale_factor_grouping n TpebyeTtcs, 4Tob6bl AekoaAnpoBaTh
spectral_data ().

[nvHHOE OKHO Npeobpa3oBaHnsa BCcerga onucbiBaeTcs kak window_arouvp. cogepxalyas eAMHCTBEHHOE OKHO.
Tak Kak YnCcno Nonoc MacwTabHbiX KO3 ULMEHTOB U UX LUMPUHA 3aBUCAT OT 4aCTOThbl AUCKpeTM3aLuu, 3aBnucu-
Mble NepeMeHHble nHaekcupytoTes ¢ sampling” frequency_index 4ns Bbibopa COOTBETCTBYOLWEN Tabnnubl.

fsjindex =
samplingjroquencyjndex;

switch (window_sequonce) {
case
ONLY_LQNG_SEQUENCE:
case
LONG_START_SEQUENCE.
case LONG_STOP_SEQUENCE:
num_windows = 1,
num_window_groups = 1
window_groupJength [num_window_groups-1]=1;
num_swb =num_swbJong_window[fsJndex/;
f* preparation of sect_sfb_offset for long blocks 7
I also copy the last value! V
for (i=0;i <max_sfb ¢ 1;i++) {
sect_sfb_offset[0][j = swb_offset_long_window][fs_index][i]:
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swhb_offset[i] = swb_offset_long_window(fs_indox][i]:

}
break;
case
IGHT_SHORT_SEOUENCE:
num_windows = 8:
num_window_groups = 1;
window_group_tongth[num_w)ndow_groops-1] = 1;
num_swb =num_swb_short_window][fs_index);
for (i = 0. i <num_swb_short_window][fs_index] + 1:
i*+)
swb_offset[i] = swb_offset_short_window][fs_index][i]:
for i = 0; i <num_windows-1: i*+) {
if (bit_set (scale_factor_grouping.6-i)) == 0) {
num_window_groups ¢= 1,
window”~groupjength [rum_wndow_groups-3j = 1
lelse

windowgroupjcngth [rum_wtrdow_groups-1) += 1;}
/* preparation of sect_sfb_offset for short blocks V
for (g = 0: g <num_v/indow_groups: g+ +) {
sect_sfb = O:

offset = 0.

for (i = 0; / < max_sfb: i++) {

width = swb_offset_short_window[fsIndex][i+1] -
swb_ offset_short_windowifsjndex][i]:

width *= window_groupJength[g]:
sect_sfb_offset[g][sect_sfb++) = offset:

offset ¢= wi/dftf);

’sect_sfb_offset(g] [soct_sfb] = offsef;
}
b
reak;
d
efault:
b
reak:

6.3.5 lopapok cnefoBaHua cnekTpanbHbiX KO3 duumneHToB B spectral_data ()

Ons okoH ONLY_LONG_SEQUENCE(num_window_groups = 1. window_groupjength [0] = 1) cnekTpanb-
Hble flaHHble PacrnonoXeHbl B MOpsKe BO3pacTaHWsa UX HOMEpPOB, Kak Noka3aHo Ha pucyHke 5.

[na okHa EIGHT_SHORT_SEQUENCE nopsagok cnekrpasibHbliX COCTaBAAOLNX 3aBUCUT OT rPYNN1pPoBKN
cnefylouwmmMm cnocobom:

- IpynNnbl CAeAyT ApYyr 3a APpYroMm;

- B npejenax rpynnsl nosoca MacluTabHbIX KO3 MULNEHTOB COCTOUT U3 CNEeKTPasbHbIX JaHHbIX BCEX Crpyn-
nupoBaHHbIX SHORT_WINDOW OKOH COOTBETCTBYIOLLE/ OKOHHOW NOM0CHI MaclwTabHbIX kKoaddunyneHToB. 40
npumMepa, nycTb AJIVHa rPynnbl HAXOAMTCA B Anana3oHe OT NepBoro 40 Bocbmoro okHa SHORT_WINDOW.

-eCcnun ecTb BOCEMb IPYnn Cc eANHUYHON ANuHoN kaxaas (num_window_groups = 8. window_group_!ength
[0] = 1). pe3ynbTatom ABASETCA NOCNEeA0BATENIbHOCTb UX BOCbMU CNEKTPanbHbIX 3HAYEHUI, PaCNONOXEHHbIX B
nopsfke Bo3pactaHus;

- eC/nn ecTb TO/IbKO 0 HA rpynna c A4nHoi BoceMb (NuT_window”group = 1, window_group_length [0] = 8).
B pe3ynbTaTte cnekTpanbHble gaHHble Bcex BocbM SHORT_WINDOWOKOH YepeayoTCA OKOHHbIMUW NoJsiocamu
MacLTabHbIX KO3 HNLNEHTOB;

-HapuCcyHke6 nokasaHo pacnosioxeHue cocTasnsawwmx cnektpa ansa EIGHT_SHORT_SEQUENCE
c rpynnupoBkoii SHORT_W!INDOWcornacHo pucyHky 4 (num_window_groups =4);
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- B npeaenax 0KOHHOW Nosockbl MaclwTabHbIX KO3 PULNEHTOB, KOI(PhULMEHTLI pacnoNoXeHbl B nopsake
BO3pacTaHus.

6.3.6 [nuHa BbIXO4HOTO C/i0Ba

FnobanbHoe ycuneHvne 4N Kaxoro 3syKOBOro kKaHana MacltabupyeTcs T1ak. 4YTobbl Lies1o4nceHHas YacTb
BbIxoAa OM/JKI morna ncnosb3oBaTbCs HEMOCPEACTBEHHO B kKayecTBe 16-pa3psifiHbiX BbIXoAHbIX KM aygwno-
[JaHHbIX. NOCTynawLWwmXx B LM po-aHanorosblii npeobpasosaTens (0/4). 3To ABNAETCA PEXUMOM MO YMONYAHUIO U
obecneunBaeT KOPPEKTHbIE YPOBHU TPOMKOCTU. Ecnn flekogep ob6nagaet unpo-aHanorossiM npeobpasosaTesiem,
MMeLMM paspelleHme 6onblue 16 pa3pagos, To Bbixod OMAKI MoxeT 6bITb yCUAEH Tak. 4To6bl cchopMmpoBaTth
TpebyeMblii pa3mep cnoBa. B aTom criyyae ypoBeHb Ha Bbixofe npeobpasosartens 6yfeT COOTBETCTBOBATL C/y-
yato ¢ 16-paspsagHbim D/A, ogHako 6yget ob6nagatb 60/1bWUM AUHAMUYECKMM AMAana3oHOM Y MEHbLUUM YPOBHEM

LIYMOB KBAHTOBAHNA. AHA/IOTNYHbIM 06pa30|v| obcTonT cutyaumnac 6onee KOPOTKMMU CNnoBamu.

6.4 KaHan Hu3koit yactoTbl (LFE)

[na coBMecTMMOCTHM C 06bIYHONM CTPYKTYpoOit aekogepa Ife_channel_element{) onpegensertca kakctaHgap-
THblli individualcbannel_stream (0) anemeHT, paBHblii single_channel_eiement (). Takum o6pasom, Aekoanposa-
HVe MOXeT 6bITb BbIMO/THEHO C MOMOLLbIO CTaHAAPTHOW npoueAypbl AekoanposaHua single_channel_element ().

YTo6bl 4OCTUYL BONbLIEN CKOPOCTM Nepeayn n ahpekTUBHOCTM annapaTtHoli peannsayum gekogepa LFE,
TpebyeTcss NPUMEHNTb HECKO/IbKO OFpaHUYeHNii K ONLUAM, NCMONb3yeMbIM A58 KOAUPOBAHUS 3TOTO 3/IEMEHTA:

- none window_shape Bcerga yctaHasnusaeTtcs B 0. CUHyCHOe OKHO (cM. 4.3. Tabnuua 15).

- none window_sequence Bcerga yctaHaBnvaeTcs B0 {ONLY_LONG _SEQUENCE) (cm. 4.3, Tabnuua 15).

-TOJIbKO Camble HMKHNE 12 cnekTpanbHbiX KoadduuneHTos nob6oro LFE MoryT 6b1Tb HEHyEBBIMU.

- BpeMeHHoe (hopMuMpoBaHue Wwyma He ncnonb3yeTcs, T.e. tns_data_presentyctaHasnmeaeTcs B 0 (cm. 4.3,

Tabnuuya 16).

- npeackasaHue He ncnosnb3yetcs. predictor_data_presentyctaHaBnunBaeTtcsa B 0 (cm. 4.3. Tabnuuy 15).
Hanunuune kaHanos LFE 3aBucut ot ncnonb3yemoro npocuns.

6.5 2nemeHT KOH(Urypauum nporpammsl (PCE)

3nemeHT program_config_element () MmoxeT npucyTcTBOBaTh Kak BHe AaHHbIX AAC. Hanpumep B adif_header().
Tak 1 BHYTpu AAC Kak cMHTakcmuyeckuin anemeHT B raw_data_block ().

6.5.1 PYHKUMN OaHHbIX
byte_ahgnment()

Ona anemeHToB PCE B npegenax raw_data_block (), BblpaBHMBaHMe oTHOCHU-

TenbHo nepBoro 6uta raw_data_bk>ck (). Ans anemenTOoB PCE B npegenax
adif_header(). BboipaBHMBaHWe OTHOCUTEILHO NEPBOro 6MTa 3aro/0BKa.

6.5.2 3nemMeHTbl AaHHbIX
profile
samphngjrequencyjndox

nnT_front_channel_elements

num_side_channel_elements
num_back_channol_elements
num_tfe_channel_elements
num_assoc_dala_elements
num_valid_cc_elements

mono_mixdownprcsont

mono_mixdown_element_number
stereo_mixdown_prosent
stereo_mixdown_element_number
matrix_mixdown_idxjxesent

[Byx6UTHbIV nHAekc npodnna B Tabnuue 31 (Tabnuua 25).

YkasblBaeT Ha 4acToTy AWCKpeTusauum nporpaMmmbl (M BCeX APYrux npo-
rpaMm B 3TOM NoToke 6UTOB).

Yuncno cMHTaKkCYecknux 3/;IeMeHTOB ayAno B mepegHunx kaHanax, oT nepeg-
Hero K 3agHeMy, CAMMETPUYHO /ieBble 1 npaBsble, Uu NonepemMeHHO NeBble
1 npasble B C/lyyae 3/1IeMEHTOB O4MHOYHOIO KaHana (tabnuua 25).

Yuncno anemeHToB 60KOBbIX KaHaN0B (Tabnuua 25).

Toxe. onA 3afHero kaHana (Tabnuua 25).

Yucno anemeHToB LFE kaHana (tabnuua 25).

Yncno 3/1eMeHTOB, CBA3aHHbIX C 3TOW nporpammoii (tabnuua 25).

Yucno anemeHTtoB CCE, KoTOpble MOTYT 6bITh fO6@BNEHbI K ayANOAaHHbIM
37Ol Nnporpammsl (Tabnuua 25).

OfVH 61T, yKa3sbiBalOLW Wi HA NPUCYTCTBUE 3/IeMeHTa MOHO cBefeHua (Tab-
nunua 25).

KonunyecTtBo ykasaHHbix SCEMOHO cBegeHua (tabnuuya 25).

OfuH 61T, ykasblBaloL i Ha NpUCYTCTBME CTepeo cBegeHns (Tabnuua 25).
Yucno ykasaHHbix CPE cTepeo cBefeHus (Tabnuua 25).

OpuH 6UT, yKasbiBaloLW Nl Ha NPUCYTCTBME MaTpUYHOl UHopMaLun cpes-
cTBaMu nHAekca MaTpuyHoro koadychuumneHTa ctepeo (tabnuua 39). ns Bcex
KOHpurypaumii, kpome 3/2, 3ToT 6UT fO0/KEH BbITh paBeH '0' (Tabnuuya 25).
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matrix_mixdown_idx

psoudo_sunound_enabie
front_element_is_cpo
front_elemontJag_SGloct

side_elementjs_cpe
side_elementjag_select
back_elementJs_cpe
back_elemont_tag_select
Ife_elementjag_select
assoc_data_efementJag_select
vahd_cc_element_tag_solect
cc_elementjsjnd_sw

comment_fiold_bytes
comment field data

[Byx6uTHOE None, onpegenswlee nHAekc koadduunerHta ceegenuns, ona
MCNonb30BaHnA B 06beAnHeHnn 5 KaHanoB B 2. BO3MOXHble MaTpU4Hble
KoathpuLMeHTbl NnepeyncneHsl B Tabnuue 39 (tabnuua 25).

OavH 6UT, yKasblBalolWmMii Ha BO3MOXHOCTb CBefleHNa ANa NCeBAonpocT-
pPaHCTBEHHOTr0 OKpYXeHus (Tabnuuya 25).

YkasblBaeT, ABnstoTca nm SCE nnm CPE nepefHuMu anemeHtamu (Tabnu-
ua 25). *0' cootBeTcTByeT SCE.T cooTBeTcTBYeT CPE.

instancejag SCE/CPE, agpecyembix Kak nepegHue anemeHTbl (Tabnu-
ya 25).

Cwm. front_elomentjs_cpe, HO 4NA 3NeMeHTOB CTOPOHbI (Tabnuua 25).

Cwm. front_eleinentjag_solect. HO 4N1a 3nemMeHTOB CTOpPOHbLI (Tabnuuya 25).
Cw. front_elementJs_cpe, HO Ansa 3agHuX anemeHToB (Tabnvua 25).

Cwm. front_olement_tag_select. HoO 4NA 3aQHUX 9neMeHTOB (Tabnuua 25).
instancejag kaHana HU3Kol YacToTbl (Tabnuua 25).

instancejag DSE (tabnuua 25).

instancejag CCE (tabnuua 25).

OpuH 6UT. yKasbiBatowmnii, 4To cooTBeTcTBYOWMA CCE — He3aBUCcuMMO ne-
pekntYaemblii cnapeHHblid kaHan (Tabnuua 25).

[nuHa nona koMmeHTapus, B 6aliTax (Tabnuuya 25).

[aHHble B None koMMeHTapusa (Tabnuua 25).

O6paweHne k anementam SCE nnn CPE B npegenax PCE npoucxoguT ¢ NOMOLLbIO ABYX 3/1EMEHTOB
CUHTakKcuca. Bo nepsbIX, 3/IleMEHT CUHTAKcKUca is_cpe BblbpaeT, N0O3TOMY Npoucxoant obpaueHne Kk SCE namn
CPE. Bo BTOpbIX, 3/1eMeHT cCUHTakcuca tag_selectBbibupaeTinstancejag SCE/CPE. O6paleHue K anemeHTam
LFE. CCE n DSE ocyuiecTBnsieTcs HenocpeACcTBEHHO No ux instancejag.

6.5.3 KoHburypaumsa kaHana

Aypauno cuHTakcuc AAC obecneumnsaeT Tpu cnocoba nepefayn COOTBETCTBUA KaHA/0B PhU3NYECKUM pacno-
NOXEHUAM ANHAMUKOB.

6.5.3.1 fIBHOe COOTBETCTBME KaHa/I0B C HACTPOiKaMM N0 yMOYaHUIO

CoO0TBETCTBUA KaHa/N0B N0 YMONYaHWo onpeaenatTcea B Tabnvue 42 (3HavyeHnsa 6onblie 0).

6.5.3.2 fiBHOe coOTBETCTBME KaHa/I0B Ha OCHoBe program_config_eiement ()

NMobas BO3MOXHas KOHMUrypauus KaHanoB MOXeT ObiTb  onpefesieHa nNpu  NOMOLLK
program_config_element (). CywecTtByeT 16 fOoCTynHbIX 3n1eMeHTOB PCE. KaXblii M3 KOTOPbIX MOXET yKka3biBaTb
Ha OTAEeNbHYI0 nporpaMmMy, KoTopas NpUcyTCTBYeT B NOTOKe HeobpaboTaHHbIX AaHHbIX. Bce gocTtynHble PCE
B npegenax raw_data_block() pgonmxHbl cnefosaTb nepej BCEMU APYTMMU CUHTAKCUYECKUMWU 3N1EeMeEHTaMu.
MporpaMmbl MOryT COBMECTHO MCNOb30BaTh HEKOTOPbIE 06LLMe ayAN0 CUHTaKCUYeCcKne aneMeHTbl, Hanpumep
o6wuii channel_pair_element () 1 pa3nMyHble KaHa/bl KOMMEHTApPUEB Ha pas/iMyHbIX fA3blkaxX. [aHHbll
program_config_element () coaepxuT nHopmMmaLuio, MMeRLLY OTHOLEHME TO/bKO K OA4HOW NporpaMmme 13 Tex.
KOTOpble MOTyT 6bITb BK/OUEHbI B raw_data_stream (). BkntoueHHbllt B PCE "cnncok nepefHMX kaHanoB", opraHu-
30BaH N0 NPUHLUMNY CHavyana LueHTpasnbHblli, 3aTeM OCTaslbHble, NeBblii 1 Npasblil. B aTom cnucke SCEUeHTpanb-
HOTo KaHana, ecsiu UMeeTcs, [oJ/KEeH cfiefoBaTh NepsbiM, a tobblie Apyrne SCE A0MKHbI NOABAATLCA B Napax,
coctaBnsAs napy LR. Ecnu ykasaHbl Tonbko gBa SCE. 370 cooTBeTCTBYeT 04HOI cTepeodoHnyeckoli nape LR.

Mocne cnucka nepegHUx KaHanoB MMeeTcsl "CNMCOK 60KOBbIX KaHanoB", coctoawmx n3 CPE unn u3 nap
SCE. OHM nepeuuncnsaTca B nopaake oT nepegHero K teinosomy. CHoBa, B cnydae napel SCE, nepsbiM nget
neBblii KaHa, BTOPbIM — MpaBblil kaHa.

Mocne cnvucka 60KOBbIX KaHaN0B crieAyeT CNUCOK ThI/NOBbIX KaHa/0B, NepeyvyncnaeMblX CHapyXu BHYTPb.
Nlo6oit SCE. KpoMe nocnegHero Ao/XeH 6bITb cnapeH, U Hanuune aByx SCE (oTaenbHbix nnn nocne CPE)
ykasbiBaeT, 4To aBa SCE ABAAOTCA 1€BbIM Y NPaBbiM ThI/IOBbIM LLEHTPOM COOTBETCTBEHHO.

KoHdurypauusa, o6o3HaveHHas PCE, BctynaeTt B cuny o raw_data_block (), cogepxawem PCE. Konnue-
CTBO NepefHux, 6OKOBbIX U 3aAHUX KaHanos, ykazaHHoe B PCE. o/kHO npucyTcTBOBaTh B TOM 6/10KE U BCEX
nocneaytouwmx raw_data_block() 6nokax, noka He 6yaeTt nepegaH raw_data_block(). cogepxalimnii HoBblli PCE.

Takxe onpegenswTca Apyrne anemeHTbl. CNUCOK OQHOMO UM HecKosbkux LFE. cnucok ogHOro unu He-
CKOMbKMX (3aBUCKUMbIX OT Npodunns) CCE. Ans ocywecTBNeHUA yNpaBieHnsa guanoramm v pasnnyHbiMn cnapeH-
HbIMW MHTEHCMBUOCTHBIMU NOTOKAMMN Pa3/INYHbIX KAHAN0B, NPU UCMNOIb30BAHUN TEX XXE OCHOBHbIX KaHanos. Cnu-
COK NMOTOKOB fJaHHbIX, CBSA3@HHbIX C MPOrpaMMOii. TakKe MOXeT CBA3blBaTb OAUH UM 60nee NOTOKOB faHHbIX
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C NnporpamMoii. 3nemMeHT KoHUrypaLmm nporpamMmmbl Takxe NO3BOASET onucaTb O4WH MOHOOHNYECKUA 1 04UNH
cTepeodOHNYECKO KaHasbl, 06beANHEHHbIE B KaHa/ CBEAEHNA 419 OGHOBPEMEHHO Nnepegayn.

3nemeHT PCEHe npegHasHauyeH 415 6bICTPOro M3MeHeHns nporpammebl. B 11060 MOMEHT BpeMeHu, korga
JaHHblli PCE. B cooTBeTCTBUYM C ero Gtement_instance_tag, onpefenseTt HOBYH (B NPOTUBOMNOIOXHOCTb NOBTOP-
HOMY) nporpammy, fekofep He 0653aH obecneynBaTb HENPepbLIBHOCTbL 3BYKOBOIO CUrHana.

6.5.3.3 HesaBHOe COOTBETCTBME KaHas0B

Ecnn HeT ABHOrO COOTBETCTBMA KaHanoB, Crejylouime MeToAbl ONUCLIBAKT HEABHOE COOTBETCTBME
KaHasoB:

1) No6oe konnuyecTBo SCE MOXeT NOABUTLCSA (40 Tex NOpP. NOKa paspeLleHo APYrMMu orpaHnynBaoLLumm
thakTopamu, Hanpumep npodgunem). Ecnm ato konuyectso SCE HeueTHoe, To nepBblii SCE npeactaBnseT nepe-
OHWIA LeHTpanbHblIli kaHan, n gpyroin SCE npegctaBnset napbl kaHanoB UR. cnegys OT LLeHTpa B CTOPOHbI 1
Hasaf, K TbI/IOBOMY KaHasy.

Ecnun konnyectBo SCE yeTHoe, To SCE nHTepnpetupytoTca Kak napbsl UR. oT nepegHero ueHTpa B CTOPOHbI
1 Ha3agj, K TbI/IOBOMY KaHasny.

2) MoxeT npucyTcTBoBaTh Nto60e konnyectso CPE nnun nap SCE. Kaxabli CPE nnuv napa SCE npeacTas-
naT ogHy napy UR. nocne nepsbix Ha6opoB SCE annieMeHTbl CNeAyoT NonapHo 40 AOCTUXEHUS TbISIOBOW LEHT-
panbHoii napbl.

3) MoxeT npucyTcTBoBaTh to6oe konmyectso SCE. Ecnv 3T0 KONNYECTBO ABAAETCA YeTHbIM. L/R napsbl
pacnpejeneHsl 0T 2) [0 TblI/IOBOTO LeHTpa. Ecnn 3To KonnyecTBo HeYeTHOE, OHO pacnpegenseTca no UR napam,
3a ucknyeHvem nocnegHero SCE. KOTOpbI NprcBanBaeTCs ThI/IOBOMY LEEHTPY.

4) MoxeT npucyTcTeBoBaTb Nt060e konnyecTso LFE. lna cnyyas, Kkorga umeeTcs Heckonbko LFE. cooTBeT-
CTBME TPOMKOTOBOPUTENAM He onpefeneHo.

B cnyvyae Takoro HesiIBHOro COOTBETCTBUSA KaHasoB, yncno un nopagok SCE. CPE n LFE v nonyvyatwuwascsa
KOHhurypaumus He fO/KHbI MEHATLCS B Npefenax notoka 6utos 6e3 oTnpaeneHuns program_config_elementy().
HesiBHas CMeHa KoHdurypaummn He paspelueHa.

[lpyrne cuHTakcuyeckune ayino 3afieMeHTbl, KOTOpble He nogpasymeBatoT Hanyusa J0MN0THUTENbHbIX TPOM-
KoroBopuTenei, Takme kak cnapeHHsblii chanrtel_element. MoryT cnefoBaTh 3a nepeync/ieHHbIM HabopoM CUHTakK-
CUYecKnx anemMmeHToB. OYeBUAHO CUHTAKCMYECKNE 3IEMEHTbI, HE OTHOCALLMECS K 3BYKOBbIM, MOTYT 6bITb NMofyye-
Hbl B JOMOJ/IHEHNE K MEPEYNCTIEHHbBIX CUHTAKCUYECKUM 3/1IeEMEHTaM B NPOU3BOJIbHOM NOPsKe.

6.5.4 MeTo4 MaTpUYHOTO CBeAEeHus

6.5.4.1 OnucaHvne

MeToa MaTpMyHOro cBefleHNs NPUMEeHSAEeTCA TObKO A5 CBeAeHNa KOHguUrypawuum rpomkorosoputenein 3
nepegHux/2 3afgHuNx. 5-KaHasnbHOW NporpaMMbl, B CTEPEO WKW MOHO nporpammy. 3T0O He NMPUMEHUMO K /1060
Apyroii nporpamMme, Kpome KoHdpurypauum 3/2.

6.5.4.2 Npouecc maTpUYHOro ceefeHuns

Tpebyemblii cUTHaN CTepeo MOXeT OblTb CTeHepupoBaH MaTPUUYHbIM [EeKOAepPOM Mpu NOMOLLU OLHOrO 13
[ABYX HA6OPOB ypaBHEHMWIA.

Habop 1:
——————————————— L+Cld¢2 +A |
TN T AL al
[ S — \= e [A+C/V2 +A-R.]
1- 1/0 +A
Hab6op 2:
R meoemeees T [RtC/J2uA (4 fR))
1+W2+2 A

rae L, C. R. Lan Rt — ncxogHble curHanbl. L'n R'— nosiyyeHHble CurHanbl cTepeo. A — MaTpuyHbIii Koaduym-
eHT. 0603HaueHHbIli matrixjnixdov/njdx. Kanansl LFEwncknoyaTca n3 cBefeHuns.
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Ecnu donar pseudo_surround_enabie He ycTaHOB/EH, TO UCMOMIb3YeTCs TONILKO HA6op ypaBHeHuii 1. Eciu
pscudo_surround_onabfe yctaHoBneH, To MOTyT UCNONb30BATLCS Kak HA60pP 1. Tak U HA6op 2, B 3aBUCMMOCTH OT
HaMuus B pecrBepe CPeAcTB NPOCTPAHCTBEHHOTO CUHTE3A.

MOXHO NOJy4YNTb MOHO CUTHA, UCMNOJbL3YS Ceayioliee ypaBHeHne

McTTTa [L+C+R+a (L, +RJI.

6.5.4.3 PekomeHpauus

MaTpuyHble CBe4eHNA NO3BONSAIT OPraHn30BaTh PEXNM, BbIrOAHbIN 4151 HEKOTOPbLIX ONEepaTopoB Npu onpe-
feneHHbIX o6cToaTeNnbcTBax. OfHaKo peKOMeHAyeTCs He UCMNO/1b30BaTb 3TOT MeTof. [cuxoakycTuiecxme npuH-
Lunbl. Ha KOTOPbLIX 6a3npyeTcsa KogMpoBaHue 3ByKa, HapyLalTCA 3TUM MeTO0M NOCT-NPOLECCUHTa, 1 Nepuenuu-
OHHO BEpHOe BOCCTAHOB/IEHVE CUrHana He MOXeT ObiTb rapaHTUpoBaHo. B cuHTakcuce AAC pekomeHayeTcs
1Cnosib30BaTb CTEPEO UM MOHO CBejleHne 4151 o6ecrneyeHns cTepeo Uinm MOHO, CO3laHHOro B CTaHAapTHON
cTyauu.

CTepeo 1 MOHO KaHasbl CBe,eHNs AOMOTHNTENbHO NO3BOAIOT NPOBaiAepy KOHTEHTa OTAE/NbHO yay4ylaTb
CTEPEO N MHOTOKaHaIbHble NporpamMmMbl — 3TO HEBO3MOXHO NPU NCNOJIb30BAHNN MaTPUYHOTO MeToAa.

MN3-3a anroputMoB, MCNO/L3YEMbIX /11 MHOTOKaHasIbHOTO U CTEPEO KOAMPOBaHUA, Nyyllas KoMonHauns
KayecTBa 1 CKOPOCTM Nepefayn obbI4HO obecneynBaeTCs Npu MCNOb30BAHUN CTEPEO.

Ta6bnuuya 39— MaTpuuHblie KO3 PULNEHTHI

malrix_mixdown_idx A
0 11<2
1 12
2 1/(2V2)
3 0

6.6 OnemeHT noToka faHHbIX (DSE)
6.6.1 PYHKUNN JAHHbIX
byte_aHgnmont () BblpaBHUBaHMe 0OTHOCUTENBLHO NepBoro 6uta raw_data_block ().

6.6.2 9nemMeHTbl faHHbIX

data_byte_align_flag OpauH 6uT, ykasbiBaloLW Wi, YTO BbipaBHMBAHME BbIMOIHAETCA B NpeAenax afieMeHTa
noToka AaHHbIX (Tabnuua 24).

count HavyanbHoe 3HaueHune ANNHbI NOTOKA AaHHbIX (Tabnuua 24).

esc_count WNHKpeMEHT ANNHbI AaHHbIX WU 3/1eMeHTa AoNoNHeHus (Tabnuua 24).

data_stream_byte BaliT NoToKa faHHbIX, U3B/IEYEHHbI N3 NOTOKa 6UTOB (Tabnuua 24).

3NeMeHT faHHbIX COAePXMUT Ntobble AONOHUTE NbHbIE AaHHble, Hanpumep BCNoMoraTesibHyl0 UHOP-
Mauuio. KoTopasi He sIBNsSieTCS HEMOCPEACTBEHHO YacTblo ayAnouHgopmauni. Bo3amMoxHo n060e KomuecTBo
3/1IEMEHTOB [aHHbIX C OAWHAKOBbIM element_instance_tag wnn Ao 16 31eMEHTOB AaHHbIX C Pas/iMyHbIM
elementjnstancejags. Mpouecc pacwMpoBKM 3/IEMEHTA fi@aHHbIX ONUCbIBAETCS B 3TOM NyHKTE.

6.6.3 NMpouecc gekoanposaHua

MepBbIM CUNTbLIBAETCA CUHTAKCMYeCckuii anemeHT data_byte_align_flag pasmepom 1 6ut. 3atem cuntbiBaeT-
cs 8-6MTHOEe 3HaveHne count. OH COAEPXUT HavYa bHbIN pa3mep NOTOKa gaHHbIX B6anTax. Ecnv countpaseH 255,
€ro 3Ha4yeHne NHKPEMEeHTMpPyeTCsA BTOPbIM 8-6MTHbIM 3HAYEHNEM. eSC_count. 1 3TO 3ak/l0UnMTeNbHOE 3HaYeHne
COOTBETCTBYET KONnyecTBy 6aiiT B aieMeHTe NoToka AaHHbIX. Ecnu data_byte_align_flag yctaHoBneH, BbINONHA-
eTcs BblpaBHMBaHUe. [lanee cnegytoTt 6aiiTbl NOTOKA AaHHbIX.

6.7 OnemeHT 3anonHeHus [FIL)
6.7.1 DnemeHTbl AaHHbIX

count HauanbHoe 3HauveHne ANnHbl extension_paytoad () (Tabnuua 26).
esc_count VHKpeMeHT gnunHbl extension_paytoad () (tabnuua 26).
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6.7.2 Tlpouecc gekoampoBaHus

AnemeHTsl ftll_element () MoryT 6biTb 06aBNEHbI ANA Y4eTa pa3INyHbIX paclimpeHunii. PaspelueHo nwoboe
Konuyectso anemeHToB fiH_element ().

CuHTaKcuyecknii afieMeHT countgaeT HavyaibHOe 3Ha4YeHVe ANHbI aHHbIX 3anoniHeHns. Ecnu count pa-
BeH 15. ero 3HauyeHne NHKPeMeHTHpyeTCs 3Ha4YeHreM esc_count. 1 3TO 3akNouUnTelbHOe 3Ha4YeHne COOTBETCTBY-
eT konuyecTty fill_bytes, koTopoe 6yaeT cuntaHo.

6.8 PacwupeHune
6.8.1 O6wune ceegeHns

1 9nemMeHTbl AaHHbIX
extonsion_type Mone, pasmepom 4 6uTa, ykasbiBaloliee Ha TUM KOHTEHTa 3/ieMeHTa 3anosiHeHus (Tab-
nuua 26).
2 Mpouecc gekoanpoBaHus
PaspeweHo no6oe konmyecTBo extcnsion_payk>ad ().
Cnepytowe CMMBOJIbHbIE COKPaLLEHNS AN 3HAYEHWI nons extension_type onpegenexsl B Tabnuue 40.

Ta6nwuuya 40— 3HayeHus 3flemMeHTa AaHHbIX extension_type

Cumson 3HaueHue oxlens/on_type HasHnaueHune
EXT_FILL «0000' 3anonHeHne notoka 6uTOB
EXT_FILL_DATA '000r 3anonHeHne 6UTaMun JaHHbIX
EXT DVNAtAIC RANGE ‘1011 YnpaBneHve gUHaMUYeckKuM Auana3oHoOM
EXT_SBR DATA «1101' PacwwnpeHune SBR
EXT_SBR DATA_CRC '1110° PacwupeHne SBR ¢ CRC
ApYyTue 3HavyeHus 3ape3epBupoBaHoO

3ape3epBrpoBaHHble 3HAYEHNS MOTYT UCNONb30BaTLCA AN AaIbHEWLIEro pacllMpeHnsa cuHTakeuea.
6.8.2 [aHHble 3aN0/IHEHUA U Apyrne 6UThbI

6.82.1 3nemeHTbl faHHbIX

fill_nibble 4-6UTHOE none 3anonHeHus (Tabnuua 28).
fHI_byte BaiiT, oT6pacbkiBaemsblii gekogepom (Tabnuuya 28).
othor_bits Butbl, oT6packiBaemMble fekogepom (tTabnuua 28).

6.8 2.2 Mpouecc gekogmpoBaHns

[laHHble 3an0NHEHNS [0/KHbI 6bITb f06aBNEHbI, eC/M 06l ee KONNYeCcTBO 6UTOB BCEX ayANOAaHHbIX BMeC-
Te CO BCEMU AOMO/THUTE/IbHBIMU AAaHHBIMU MeHbLLE, YeM MUHUMasIbHOe A0MYCTYMOe KOIMYecTBO 6UTOB BO hpeii-
Me. HeobxoAnMoe 415 [OCTUXEHNS LieNieBOoi CKOpoCTU nepedayn. Mpu HopMasbHbIX YCA0BUAX 415 3aN0/THEHUSA
pe3epByapa 6UTOB BMeCTO 6MTOB 3aM0/IHEHNA UCNONb3YHTCA CBOOOAHbIE BUTLI. BUTLI 3aN0NHEHNA 4ONUCHIBAIOT-
cA, TONbKO ecnun pe3epsyap 6GUTOB NOJIOH.

Cnepyert yyecTb, uTo fill_nibble gomxeH 6b1Tb paBeH ‘0000, a fiH_byte paseH '10100101' (ana ynyyweHuns
CaMOCUHXPOHM3aLmn).

6.8.3 YnpaBneHue guHamuyeckum gnanasoHom (ORC)

6.8.3.1 3nemeHTbl faHHbIX

pce_tag_present OJUH 6UT, yKa3blBatoLL Wil Ha NPUCYTCTBUE Tera afieMeHTa nporpammel (Tabnuua 29).

pce_instance_tag Mone Tera, ykasbiBatoliee, C Kakoii NporpamMmoii accouumpyeTcs nHdopmauns
0 AvHaMunyeckom AnanasoHe (Tabnuua 29).

drc_tag_reserved_bits B pesepse (Tabnuua 29).

exduded_chns_present OpuH 6UT, yKasbiBaloW il Ha NPUCYTCTBNE NUCKTIOYEHHbIX KaHanoB (Tabnuvya 29).

drc_bands_present OfVH GUT. yKasblBaKLW Ml Ha NPUCYTCTBME MHOTOMNOMOCHOI MHhopmaunu DRC (Tab-
nnua 29).

drc_band_incr Yuncno gnanasoHoB DRC. 6onblee yem 1 (tabnuuya 29).

drc bands reserved bits B pesepse (Tabnuua 29).
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drc_bandJop [i] Yka3blBaeT Ha BEPXHIOK YacTb i-ro gnanasoHa DRC ¢ warom B 4 cnekTpasnbHble
nuHUKM (Tabnuua 29). Ecnu drc_band_top p] =K. TO MHAEKC camoli BblICOKO
cnekTpanbHOW  nMHMM  bro AunanaszoHa DRC paseH «k*4+3. B cnyuvae
EIGHT_SHORT_SEQUENCE window_sequence MHAEKC WHTepnpeTupyeTcs Kak
yKasaTtesib Ha COCTaBHOW MaccuB U3 8*128 4yaCTOTHbIX SIMHWIA, COOTBETCTBYIOLLLNX
8 KOpOTKMM Npeobpa3oBaHUsAM.

prog_ref_level_present OanH 6UT. yka3blBaloLWnii HanM4umMe KOHTPOIbHOIO yPOBHA (Tabnuua 29).

prog_ref_level KOHTpO/bHLIN ypoBEeHb. BennunHa ypoBHS BOCMpou3BeAeHUs kaHanoB (Tabnu-
ua 29).

prog_ref_level_reserved_bits B pe3sepse (Tabnuua 29).

dyn_rng_sgni] 3Hak ynpaBieHns guHammyeckum guanasoHom. OavH 6uT, ykasbiBatoLLUA Ha 3HaK
dyn_mg_cfl (0. ecnu nonoxuTenbHbliA, 1, ecnu oTpuuartensHblii (Tabnuuya 29).

dyn_rng_ctl[i] Moaynb ynpaBneHus guHammyeckum guanasoHom (Tabavua 29).

oxdude_mask (i) Noruyeckuit maccus, ykasblBatoLLMil Ha 3BYKOBbIe KaHa/lbl NporpamMmmbl, KOTopble

nckntoyvattca n3 DRC.
addrtional_excluded_chns[i] OpauH 6UT. ykasbiBatowuii Ha HanMune AONONHUTE/IbHbIX UCKNHUYEHHbIX KaHanoB
(tabnvua 30).
6.8.3.2 TMpouecc gekogmpoBaHns
OueHKa NoTeHUNanbLHO 4OCTYNHOW MHhopMaLuun ynpaBneHus AuUHammyecknm gnanasoHom B gekogepe saB-
NAeTca OnuMOHaIbHOA.
prog_reflevel_presentykasbiBaeT, uto prog_reflevel nepegaetca. B atom cnyyas prog_ref_levelnepepa-
€TCA TO/IbKO No Tpe6oBaHMo (Hanpumep, oaHaxabl).
prog_refJevel kBaHTyeTcs ¢ warom 0,25 ab. ucnonb3ys 7 6UTOB, U NO3TOMY ANHAMMWYECKUA Ananas3oH
paseH npn6an3nTensHo 32 4b. BoccTaHOB/IEHME BbINOHAETCA M0 hopmye

level = 32767-

rae «nosiHblli ypoBeHb» cooTBeTcTBYEeT 32767 {prog_reflevel =0).

pce_tag_present yka3blBaeT, UTo pcejnstancejag nepegaetcs. B atom cnyyae pce_instancejag nepe-
JaeTca TONbKO No TpeboBaHUo (Hanpumep, OAHaXAbI).

pcejnstancejag ykasbiBaeT, C Kakoii nporpaMMoii accouuupyeTca MHhopmMaLlmsa o0 AuHaMuyeckom guana-
30He. EC/in 3TOT Ter He MPUCYTCTBYET, TO UCNOJIb3yeTCA nMporpamMmma fno ymonyaHuio. Tak Kak B KaxoM NoToke
61TOB AAC 06bIYHO €CTh TO/IbKO 04HA NporpaMma, 3To ABNsSeTcsa Hanbonee pacnpocTpaHeHHbIM pexumMom. 415
KaX Ao nporpamMbl MHOTONPOrpaMMHOro NoToka 6UTOB A0/KHA NepeAaBaTbCa CBOA MHOPMaLNS 0 fuHaMuyec-
KOM AnanasoHe B oTaenbHOM extension_payioad() anemenTa fill_element{). B cnyyae mHoronporpammMHOro noto-
Ka Bcerga flo/HKeH NnpucyTcTBoBaTh pcejnstancejag.

BuTt drcjag_reserved_bits 3anonHAlT 4ONONHUTENbHbIE NONA A0 LEN0oro Yncna 6ainr.

BuTt exduded_chns_present yka3biBaeT, YTO KaHaslbl, KOTOpPble AO/DKHbI 6bITb UCKKOYEHBI U3 06paboTKN
AVHaMMYecKoro gnanasoHa, cnedyroT cpasy Xe nocse 3Toro 6uta. Macknm kaHanoB AO/DKHbI NepefaBaTbCa B
Kaxgom dopeiime, rae ecTb UCKOYEHHbIE KaHanbl. Cnegyouwme NPUHLMUNbLI YNOPAA0YMBAHNS NCNOMb3YIOTCA, YTO-
6bl Ha3HaunTb exclude_mask BbIxogHbIM KaHanam:

Ecnn PCE npucyTcTByeT, 6uTbl exclude_mask cCOOTBETCTBYIOT 3BYKOBbIM KaHasiam B 3/1IeMeHTax CUHTaKCu-
ca SCE. CPE. CCE u LFE B nopagke nx nosiBneHus B PCE. B cnyyae CPE nepBsblii nepefaHHblii 6UT macku
cooTBeTCTBYyeT nepBoMy kaHany B CPE. BTopoli nepefaHHbIii 6UT Macku — BTOpOMY kaHany. B cnyyae CCE 6ut
Macku nepegaeTcs, TObKO eC/IM CNapeHHblli KaHan ABNSETCSA He3aBUCMMO NepeknyaeMbiM.

Ecnun PCE He npucyTtcTsyeT, 6uTbl exdude_mask cCOOTBETCTBYIOT 3BYKOBbIM KaHaslam B 3/1eMeHTax CUHTaK-
cuca SCE. CPE u LFE B nopsifike ux nosiBieHNsi B NOTOke 6MTOB, B COMPOBOXAEHNN 3BYKOBbIX KaHa/10B B 3/1e-
MeHTax cuHTakcuca CCE B nopsigke ux nosiBneHns B notoke 6utos. B cnyyae CPE nepBblit nepefaHHbIil 6UT
Macku CoOOTBeTCTBYyeT nepBoMy kaHany B CPE. BTOpoii nepegaHHblii 6UT Macku — BTOPOMY kaHany. B cnyvae
CCE 6uUT macku nepefaeTcs, TO/IbKO €C/IM CNapeHHblii KaHan ABASeTCA He3aBUCMMO NepektoYaeMbiM.

drc_bandjncrasnseTtcs KonnyecTBoM Nonoc 60MblLle egnHULLBI, eC eCTb MHOrononocHas nHdopmayms
DRC.

dyn_mg_ctl keaHTyeTca ¢ warom 0.25 gb. ucnonb3ysa 7-paspsafHoe uenoe ymcno 6e3 3Haka, v NoaTomy,
coBMecTHO ¢ dyn_mg_sgn, umeeT gnanasoH + 31,75 a6. 9T0 UHTepnpeTMpyeTcs Kak 3Ha4eHne yCuaeHus, KoTo-
poe [,0/1KHO 6bITb NPUMEHEHO K AeKOANPYEMbIM OTCHEeTaM 3BYKOro curHana Tekyuero gpeima.

42



FOCT P 54713—2011

[OunanasoH, o6ecnednsaemMblii MHpopmMalmeil o0 AMHAMUYECKOM AuanasoHe, ykasaH B Tabnuue 41.

Ta6nuuya 41 — Auana3oH DRC uHpopmayumn

None Butbl Warn War. ob AvanasoH. ab
pcog_ref_level 7 128 0,25 31.75
dyn_rng_sgn n dyn_mg_cl! 1m7 + 127 0.25 +31.75

Mpouecc ynpasnieHna UHaMU4yecknum guanasoHom NPUMeEHSETCA K CNeKkTpasibHbIM aHHbIM spec(i) 04HOoro
hpeiima HenocpeACTBEHHO nepep 6aHKOM (hMNbTPOB cuHTe3a. B cnyvyae EIGHT_SHORT_SEQUENCE
window_sequence nHAeKc / nHTepnpeTnpyeTcs Kak ykasaTe/lb Ha COCTaBHO MaccuB 13 8*128 4acTOTHbIX IMHUA,
COOTBETCTBYIOLLNX 8 KOPOTKMM Npeobpa3oBaHUAM.

Cnepywownii nceBfoko4 NPYBOAUTCS B KauecTBe NpuMepa, AEeMOHCTPUPYS O4WH MEeTO[ UCMo/b30BaHunsA
04 HOro Habopa nHopmaL M ynpasaeHus JUHaMmn4ecknm guanasoHoMm C LeneBbiM 3BYKOBbIM KaHasioM. KOHCTaH-
Tbl ctrfl u ctrl2 aBnatoTCA KOHCTaHTaMu cxaTns (06bIYHO Mexay O 1 1, HyNb COOTBETCTBYET OTCYTCTBUIO CXKaTUA),
KOTOpble MOTYT A0NO/THUTE/IbHO UCMNO0/b30BaTbCS, YUTOOLI MacTabnpoBaTb XapakTePUCTUKN CXKATUA AUHaMuyec-
KOro AnanasoHa As1a ypoBHel, 60/1bLNX UM MEHBLUUX KOHTPO/IbLHOTO YPOBHS NPOrpamMmMbl COOTBETCTBEHHO. KOH-
cTaHTa target_levelonuceiBaeT ypoBeHb Ha BbixoAe, TPebyeMblii N0N1b30BaTENEM, BblpaXEHHbI B TOM Xe Maclu-
Tabe kakprog_ref_level.

bottom = 0;

drc_num_bands = 1;

if (drc_bands_present)

drc_num_bands + = drc_band_incr: else

drc_band_top [0] = 1024/4 - 1,

for (bd = O.bd <drc_num_bands;bd ++) {

top =4 *(drc_band_top [bd] + 1):

I JekognpoBaTb koapuumneHT ycuneHus DRC 7

if(dyn_mg_sgn [bd])

factor=2 A(~ctrll'dyn_mg_ctl[bd]/24);r komnpeccuposaHue 7

else

factor = 2 N(ctrl2'dyn_rng_ctl [bd]/24)T ycunenue 7

[* Ecnu HopMasnu3aumsa BbINOIHAETCA 4115 LMdpoBOro curHana

*KoathpuLMEHT fo/mKeH 6bITb M3MeHeH. prog_ref _level MmoxeT 6bITb NepegaH cncteme 418 M3MEHEHUs ypoB-
HA aHanoroBoro curHana. AHanoroBoe U3MeHeHVe YPOBHSA NULWEHO NPo6/aeM ¢ yMeHbLEeHHbIM OTHOWEeHneM
CUTHAN-WYM UAM vnn knaunnuposaHnem 7

factor*= 0.5 A((target_level-prog_ref_level)/24):

I MpuMeHnTb KO3 MULMEHT yeuneHuns 7

for (i = bottom: i < fop: i++)

spec [i]'- factor, bottom = top.

CnepyeT y4yecCTb COOTHOWEHWE MeXAy YynpaBfeHWeM [WHAMWYEeCcKMM [uanaszoHoOM ¥ ChapeHHbIMU
KaHanamm.

3aBucUMO nepeknyaemble CnapeHHble KaHanbl Bcerfja 06befuHAITCA C UX LesieBbIMU KaHanaMu Kak
crnekTpasnbHble koagdduuneHTsl o DRC 06paboTku M CMHTEe3MpYloLWw el hunbTpaLyumn aTux kaHanos. Mo3aToMy cur-
Hasn 3aBMCMMO Mepek/loyaeMblX CMapeHHbIX KaHan0B, KOTOPbI/ CBSA3bIBAETCS C ONpeAeeHHbIM Lie/ieBbiM KaHa-
nom. 6yaet noaseprHyT DRC 06paboTke LLeneBoro kaHana.

Tak Kak He3aBUCHMO MepekoyaemMble cnapeHHble KaHanbl CBA3bIBATCA C UX LeneBbIMU KaHanamu Bo
BPEMEHHOM NPOCTpaHCTBE, KaxX/blii He3aBMCMMO NepektoyaeMblii cnapeHHblii kaHan 6yaeT nogseprHyT DRC
o6paboTke 1 nocneayLwein cuHTesnpyLwein unbTpaymm, oTAENbHO OT 10 LefieBbiX KaHano0B. 3TO NO3BONAET
He3aBMCUMO NepeknyaeMoMy cnapeHHoOMY KaHany nmeTb oTaenbHyto DRC 06paboTky npy He06X04MMOCTMN.

6.8.3.3 MepcucreHtHocTb DRC uHdopmauun

B Havyane notoka Bcsi DRC nHopmauma Ana Bcex KaHasioB yCcTaHaB/IMBAETCA B 3HAYEHWE N0 YMONYAHWUIO:
KOHTPO/IbHbI/i ypOBEHb MPOrpaMMbl, PpaBHbIi KOHTPO/ILHOMY YPOBHIO Aekogepa, ogHa nonoca DRC. 6e3 nsmexe-
Huns ycunenna DRC. Ecnu aTu faHHble He nepes3anncbiBaloTCs, 3TO OCTaeTcs B CUne.
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EcTb ABa cnyyan ana nepcucteHTHocTn DRC uHopmauuu, kotopasn 6bina nepegaHa.

KOHTpONbHbI ypoBEHb NpOrpamMmMbl gaeTcs A5 KaxkA0W 3ByKOBOI NporpaMmMbl U coOXpaHsieTcs 40 Tex nop.
noka He 6yfeT nepefaHo HOBOe 3HayeHne (pasyMHO MepuoAMYeckM nepefaBaTb 3HaYeHWe BO u3bexaHue
oLNBKK).

Opyras DRC nHdopmauma coxpaHaeTca ANS KaHanos. CnegyeTt yyecTb UTO. €C/IM KaHan ucknwvaeTca
coOTBETCTBYWOLWMM 6MTOM Macku exclude_mask[], To Hukakas nHopmauuns He nepegaeTcs 414 3TOr0 kKaHana
B dynamic_range_info Q. Macka fonxHa 6bITb NepegaHa B kaxom chpeiime, rae ecTb UCKIHOYEHNE KaHaNoB.

MpaBnna coxpaHeHusa nokaHanbHoli DRC nHcopmaymu:

Ecnu B faHHoM hbpelime faHHoro kaHana HeT DRC nHcopmaunn. ncnonb3yetcsa nHpopmaymio s npegbigy-
wero dppeiima. (310 03Ha4aeT, YTO 0fHa HACTPOiika MOXeT 6bITb B CU/E B TEYEHWE A0/ITOr0 BPEMEHU, XOTS yMecC-
THO nepuoauyeckn nepegasate DRC nHdopmaLuio Bo nsdexaHme ownobkn).

Ecnun DRC nHdopmauusa gna aToro kaHana nosiBAseTcs B Tekylem dperive, nmMeeT MecTo Takas nocneno-
BaTesibHOCTb: BcA DRC nHdopmauunsa 4na kaHana 3ameHseTcs 3HayeHnaMu no ymonyanuio {ogHa nosnoca DRC.
6e3 nsmeHeHuii ycuneHunss DRC gns aTtoii nonocsl), 3atem nHopMaLma 3aMeHAeTca COOTBETCTBYOLW MMM nepe-
OAaHHBIMU 3HAYEHUAMMN.

6.8.4 PacwupeHune nonockl 4yacTtoT (SBR)

3nemMeHTbl 3anofiHeHus, cofgepxalune extension_payload ¢ extensionjype EXT_SBR_DATA uau
EXT_SBR_DATA_CRC, pe3epBupyloTca Ana gaHHbix SBR. B aToM cnyyae, 3HayeHue nonsd count anemeHTta
fill_element gonxHo 6bITb paBHO 06LLel ANMHE B GaiiTax, BkIoYas gaHHble SBR natoc none extensionjype.

sbr_extonsion_data () n npouecc gekogmposaHusa onpegensatotca B MCO/M3K14496-3 (3).

3nemMeHTbl 3anonHeHns SBR gomxHbl 66T 06paboTaHbl cornacHo MCO/M3K 14496-3 [3], nn. 4.5.2.8.2.2
«PacwupeHne SBR ansa aygmo o6bektoB ocHoBHOro AAC. AACSSR. LCAACUAACLTP». CurHanusauus
SBR pgonxHa 6biTb caenaHa He fBHO, B cooTBeTcTBUMM ¢ MICO/MBK 14496-3 [3]. nn. 1.6.5 «CurHanusayus
SBR».

6.9 Tabnuuybl

Ta6bnuuya 42 — KoHdurypauusa kaHanos

OfIeMeHTbl ayuno cumutakca

Yucno rpomkoro- CooTBeTCTBME 3/1EMEHTA

3HayeHve = nepeyncneHHble B nopsiake
soputenei HOSIBIEHMS rPOMKOroBOpUTENIO
0 — OnpepeneHo B program_conrig_element ()
(cM. 6.5.3.2) unn 3afaHo He siBHO (CM. 6.5.3.3)

1 1 single_channel_element () LleHTpanbHble nepegHue

2 2 channel_pair_element () NleBble, nNpasBble nepefHue

3 3 single_channel_element(). LleHTpanbHble nepegHue
channelj>air_element() NleBble, npasBble nepefHue

4 4 single_channel_elemenl (). LleHTpanbHbie nepegHue
channelj>air_element (). NleBble, npasBble nepefHue

5 5 single_channel_element () 3afHne OKpyXeHus
single_channel_elemenl (). LieHTpanbHble nepefHue
channel_pair_element (). NleBble, npasBble nepegHue
channel_pair_element () NeBble, NpaBble OKPYyXeHusa

3agHne OoKpyxXeHus

6 5+1 single_channel_element (). LieHTpanbHble nepegHune
channel_pair_element (). NleBble, npaBble nepegHue
channel_pair_elemenl (). JleBble, NpaBble OKPYXeHus
Ife element () 3agHne okpyxeHusa HY

7 7+1 smgle_channel__elemenl {). LleHTpanbHble nepegHue

44

channel_pair_elemenl ().
channel_pair_element ().
channel_pair_element ().
Ite_element ()

JleBblil, NpaBblii NnepegHne
JleBble, NpaBble BHeLHUEe
JleBble, nNpaBble OKPYXeHus
3agHvne okpyxeHua HY



Tab6nwuya 43 — OkHa npeobpa3oBaHnini (gnsa 48 kly)

window num_swb #cceffs
LONG_WINDOW 49 1024
SHORT_WINDOW 14 128
LONG_START_WINDOW 49 1024
LONG_STOP_WINDOW 49 1024

Ta6nuua 44 — MNocnefoBaTeNbHOCTb OKOH
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Tab6bnuuya 45 — Monocel macwTabHblX kKoadduyneHTos And LONG_WINDOW. LONG_START_WINDOW.

LONG_STOP_WINDOW npu 44,1 kl'u n 48 «kl'y

Fs. KL

num_swb_tong_window

awb svrb_offsel_tong_window
0 0
1 4
2 8
3 12
4 16
5 20
6 24
7 28
8 32
9 36
10 40
n 48
12 56
13 64
14 72
15 80
16 88

441 48
49
swb swb_o(fset_long_window
25 216
26 240
27 264
28 292
29 320
30 352
31 384
32 416
33 448
34 480
35 512
36 544
37 576
38 608
39 640
40 672
41 704
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OKOoH4YaHne Tabnuubl 45

Fs, kly 44.1, 46
nuT_swb_long_window 49
swhb swb_offscl_long_wuidow swb swh_ offset_>ong_window
17 96 42 736
18 108 43 768
19 120 44 800
20 132 45 832
21 144 46 864
22 160 a7 896
23 176 48 928
24 196 1024

Tab6nuuya 46 — Monocbl MacwTabHbiX KO3 PULMeHTOB ANt SHORT_WINDOW npu 32 kly. 44.1 kl'y n 48 «ly,

Fs, 'y 32.44.1. 48
num_swb_shori_window 14

swb swb_offset_short_window swb swb_offsel_short_window
0 0 8 44

1 4 9 56

2 8 10 68

3 12 11 80

4 16 12 96

5 20 13 112

6 28 128

7 36

Ta6nuuya 47 — Monockl mMacwTabHbiXx ko3 duymneHtToB And LONG_WINDOW, LONG_START_WINDOW,

LONG_STOP_WINDOW Ha 32 kI

Fs, kly 32
num_swb_long_window 51
swh swb_offsol_long_window swb swb_o(fsot_)ong_window
0 0 26 240
1 4 27 264
2 8 28 292
3 12 29 320
4 16 30 352
5 20 31 384
6 24 32 416
7 28 33 448
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OKOHYaHne Tabnuubl 47

Fs, kly, 32
nuT_swb_long_window 51
swb swb_offsel_long_wmdow swb swb_ offsel_long_window
8 32 34 480
9 36 35 512
10 40 36 544
11 48 37 576
12 56 38 608
13 64 39 640
14 72 40 672
15 80 41 704
16 88 42 736
17 96 43 768
18 108 44 800
19 120 45 832
20 132 46 864
21 144 47 896
22 160 48 928
23 176 49 960
24 196 50 992
25 216 1024
Tabnwuuya 48 — MNonocbl MmacwTabHbiXx kKoadpduuneHToB na LONG_WINDOW. LONG_START_WINDOW,

LONG_STOPJMNDOW Ha 8 kI'y

Fs. kly, 8
num_swb_long_window 40
swb swh_ offsel_iong_window swb swb_offse(Jong_window

0 0 21 288
1 12 22 308
2 24 23 328
3 36 24 348
4 48 25 372
5 60 26 396
6 72 27 420
7 84 28 448
8 96 29 476
9 108 30 508
10 120 31 544
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OKOH4YaHne Tabnuubl 48

Fs, Ky a
nuT_swb_long_window 40
swb swb_offsol_long_wmdow swb swb_offset_hngwindow
1 132 32 580
12 144 33 620
13 156 34 664
14 172 35 712
15 188 36 764
16 204 37 820
17 220 38 880
18 236 39 944
19 252 1024
20 268

Tab6bnunya 49— MNonocbl MacwTabHbix KoahduyneHToB AN SHORT_WINDOW Ha 8 kI'y,

Fs. «y 8

num_swb_short_window 15
swb swb_ol!fsot_short_window

0 0

1 4

2 8

3 12

4 16

5 20

6 24

7 28

8 36

9 44

10 52

11 60

12 72

13 88

14 108

128
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Tab6nwnuya 50— Monocbl MacwTabHbiXx koadduuneHTo gnss LONG_WINDOW. LONG_START_WINDOW,
LONG_STOP_WINDOW Ha 11.025 kl'y. 12 kl'y n 16 kly,

Fs. Ky, 11.025. 12. 16
num_swb_k>ng_window 45
swh xwb_offset_ton window swh swb_ offsct_fong_winaanl

0 0 22 228
1 8 23 244
2 16 24 260
3 24 25 280
4 32 26 300
5 40 27 320
6 48 28 344
7 56 29 368
8 64 30 396
9 72 31 424
10 80 32 456
11 88 33 492
12 100 34 532
13 112 35 572
14 124 36 616
15 136 37 664
16 148 38 716
17 160 39 772
18 172 40 832
19 184 41 896
20 196 42 960
21 212 1024

Ta6nwuuya 51 — Monockl MacwTabHbix KoadhduymeHToB N SHORT_\MNDOW Ha 11,025 klMy. 12 kly v 16 kly

Fs. Ky 11.025. 12. 16
num_swb_short_window 15

swb Swhb_Offsat_short_»indow swb swb_offse/_short*window
0 0 8 32
1 4 9 40
2 8 10 48
3 12 n 60
4 16 12 72
5 20 13 88
6 24 14 108
7 28 128
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Tab6nwnuya 52— Monocbl MacwTabHbiXx koadduuneHTo gna LONG_WINDOW, LONG_START_WINDOW,
LONG_STOP_WINDOW Ha 22.05 kl'y n 24 kl'y

Fs, kly, 22.05n 24
num_swb_k>ng_window 47
swb swh_offscl_tong_wmdow swb swh_offsel_>ong_wtndaw
0 25 172
1 4 26 188
2 8 27 204
3 12 28 220
4 16 29 240
5 20 30 260
6 24 31 284
7 28 32 308
8 32 33 336
9 36 34 364
10 40 35 396
1 44 36 432
12 52 37 468
13 60 38 508
14 68 39 552
15 76 40 600
16 84 41 652
17 92 42 704
18 100 43 768
19 108 44 832
20 116 45 896
21 124 46 960
22 136 1024
23 148
24 160

Tab6nuya 53— Monockl MacwTabHbiX KOadduumentos Ana SHORT_WINDOW Ha 22.05 kl'y n 24 kly,

Fs, Ky 22.05n 24
num_swb_short_window 15
swb swb_ofisal_short_ window swb swb_ollset_sbar\_window
0 0 8 36
1 4 9 44
2 8 10 52
3 12 11 64
4 16 12 76
5 20 13 92
6 24 14 108
7 28 128

50



Tab6bnwnuya

stub

AwoN

o

10
1
12
13
14
15
16
17
18
19
20
21
22

23

FOCT P 54713—2011

54 — TMMonocbl MacwTabHbiX KO3 duyneHToB Anss LONG_WINDOW. LONG_START_WINDOW,
LONG_S TOP_WINDOW Ha 64 kIy,

Fs. kly,

rwm_$wb_long_WMdOw

swhb_ offset*long_window

Tabnuuya 55— Monocbl MacwTabHbiXx KO3 puruneHToB 4N SHORT_WINDOW Ha 64 kl'y

12
16
20
24
28
32
36
40
44
48
52
56
64
72
80
88
100
112
124
140

156

Fs. «y,

num_swb_shorl_window

swb

w N P O

IN

swb

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
M
42
43
44
45

46

swh_offset_shorl*window

64

12

12

16

64

47

swhb_ottset_>ong_wendow

172
192
216
240
268
304
344
384
424
464
504
544
584
624
664

704

784
824
864

944
984

1024
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OKOoH4YaHune Tabnuuybl 55

Fs. kIy, 64

num_swb_sho/l_wmdow 12
swb swhb_olfsel_sharl_wmdow

5 20

6 24

7 32

8 40

9 48

10 64

11 92

128

Tab6bnuuya 56— Monocbl macwTabHbiX KO3 duyneHToB Anss LONG_WINDOW. LONG_START_WINDOW,
LONG_STOP_WINDOW Ha 88.2 kl'y n 96 KkIy

Fs, Ky, 68.2 n &
num_swb_long_window 41
swb swb_ offsel_long_wmdow swb swh_offset_>ong_window
0 0 21 120
1 4 22 132
2 8 23 144
3 12 24 156
4 16 25 172
5 20 26 188
6 24 27 212
7 28 28 240
8 32 29 276
9 36 30 320
10 40 31 384
11 44 32 448
12 48 33 512
13 52 34 576
14 56 35 640
15 64 36 704
16 72 37 768
17 80 38 832
18 88 39 896
19 96 40 960
20 108 1024
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Ta6nwunuya 57— Monocbl MacwTabHbiXx KoadpuyneHtoB aAa SHORT_WINDOW Ha
88,2 kl'y n 96 kly,

Fs kI, 88,2 n 96

nnT_swb_shori_window 12
swh swb_offsol_short_wmdow

0 0

1 4

2 8

3 12

4 16

5 20

6 24

7 32

8 40

9 48

10 64

11 92

128

6.10 PucyHkn
window_sequence = EIGHT_SHORT_SEOUENCE

numwindows =8
group*ng_brts " © 1100101’
num_wlIndow_groups =4
window group tongthfl « {3.1.2. 2}

group#

window#

PucyHok 4 — Tpumep rpynnmpoBKU KOPOTKUX OKOH

spectral coefficients  ------- >

sfbO sfb1 sib 2 sfb (num_sfb-1)

Oder of scalefacior bands for ONLY_LONG_SEQUENCE

PucyHok 5 — TMopsfoK nosioc MaclwTabHbiX KO3 PULMEHTOB B ciyyae ONLY_LONG_SEOUENCE
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ONLY_LONG_SEQIENCE

spectral coefficients »H

——————————————————————————————— group 0 » « group 1 ]
= sfDO e e Sfh 1 wemeene- SfbO sfb 1 Sfb 2
win 0] win 1lwin 2 win 0] win 1]win2 win 3 win 3 win 3

Order of scale factor bands for EIGNT_SHORT_SEQUENCE
window_group_length(] ® (3, 1. ...}

PucyHok 6 — Topsigok nonoc MmacwTabHbiX KoOaduumeHToB B cnyvyae EIGHT_SHORT_SEQUENCE
7 Tpo3payHoe KogupoBaHue

7.1 OnucaHne MHCTPYMeHTa

Mpo3payHoe KogpoBaHne NCnosb3lyeTcs 414 AalibHelero yMeHblleHUs U36bITOYHOCTM MacllTabHbIX KO-
3(PMULNEHTOB 1 KBAHTOBAHHbIX CMEKTPasIbHbIX 3HAYEHMNI KaX0ro 3ByKOBOro KaHasa.

gk>bal_gain kognpyeTcs kak 6e33HakoBoe 8-6uToBOE Liesioe. MepBblil MacwTabHbIli KO3 ULNEHT, CBA3aH-
HbIl C KBAHTOBAHHbLIMU CNEKTPasIbHbIMW 3HAYEHUAMU, AndhepeHLnanbHO KOAMPYETCA OTHOCUTEIbHO 3HaYeHus
global_gam, n 3atem ncnonb3yetcs KogupoBaHue XadmMaHa no KogoBoi KHUre asa MmacltabHbiX KO3 uumeH-
ToB. OcTaBlWwMecs macwTabHble KoOahuLneHTbl guddepeHLnanbHO KOAUPYIOTCA OTHOCUTETbHO NPeablAyLL X
MaclTabHbIX K03hMLUMEHTOB, 1 3aTEM UCMONb3YeTCs KogupoBaHne XaddmaHa no KOAOBOW KHUTe AN MaclTab-
HbIX KO3(hPULMEHTOB.

Mpo3payHoe koAMpOBaHMe KBAHTOBaHHbIX CNEeKTPaibHbIX 3HAYEHU OCHOBAHO Ha AiBYX pa3fesfieHUsX crnek-
TpasbHbIX KO3 dULMEHTOB. MMepBbIM ABNAETCA pasje/eHne Ha noaockl MacTabHbIX KO3 PULMEHTOB, KOTOPbIe
cofiepxaT KpaTHOe YeTbIpeM KOJIMYECTBO KBAHTOBAHHbIX CNEKTPasbHbIX KO3 duuneHTos. Cm. 6.3.4 1 6.3.5.

BTopoe pa3genexue, 3aBucsilee oT KBAHTOBAHHbIX CNEKTPasbHbIX 3HAYEHUNA, ABNAETCA pasfe/ieHnem Ha
NoJIoCbl MacLWTabHbIX KO3 MPULMEHTOB C Lebio MopMUPOBaHMA pas/esioB. 3HaueHne pasfesia CoCTOUT B TOM.
4YTO KBAHTOBaHHbIE CMeKTpasibHble 3HaYeHns B npejenax pasgena KogmpyloTcs ¢ MCNoNb30BaHWeM OAHOI KOAO0-
BOW KHUIM XadhdpmaHa, BbiGpaHHON n3 11 BO3MOXHbIX. [inHa pasgena u cBA3aHHON ¢ HAM KOA0BOW KHUrM Xad-
hmaHa fo/KHa ObITh NepeaHa B Ka4ecTBe C/YXEeOHbIX flaHHbIX BMECTE C KOAMPOBaHHbIMM N0 XadmaHy cnek-
TpanbHbIMU 3HaYeHusMun. CnegyeT yyecTb, UTO A/IMHA pa3fena BbipaxaeTcsi B nosiocax MaclTabHbIX koadduum-
€HTOB. & He B OKOHHbIX MaclwTabHbIX KoaduymeHTax (cM. 6.3.4). HTo6bl MaKCMMU3NPOBAaTbL COOTBETCTBUE CTATU-
CTUKM KBAHTOBAHHOTO CNeKTpa KoA0BOW kHUre XadpmaHa, YNCco pasfenoB MOXeT ObiTb TAKMM Xe. Kak 1 4ucio
nonoc MacwTabHbIX KOAhPULUNEHTOB. MakcumanbHblii pasmep pasgena paseH max_sfb nonoc macwtabHbIX Ko-
ahbdmymeHTOB.

Kak nokasaHo B Tabnuue 59. kogoBble KHUMM XadpmaHa A5 cneKTpasbHbIX 3HAYEHWUI MOryT 3aMeHATb
3HaKoBble 1IN 6e33HaKoBble KOMOUHaUWM U3 N KO3 duLymMeHToB. 1159 6€33HAaKOBbIX KOAOBbIX KHUI 3HAKOBbIE BUTbI
KaXx[4oro HeHynesoro koaduuneHTa B 670ke U3 N KO3 PULMEHTOB CeayI0T cpasy Xe 3a COOTBeTCTBYLLel
KOA0BOI KOMGUHaUNEN.

Mpu npo3payHoOM KO4MPOBAHWUM eCTb iBa cnocoba npeAcTaBuTb 60/blUNE KBAHTOBAHHbIE CeKTpasbHble
3HayeHusa. OAnH cnocob cocTouT B TOM. 4TOObLI NepepasaTb dnar escape u3 escape (ESC), c6opHuk Kofos
XathchmaHa, KOTOpbI cUrHaNM3MpyeT 0 TOM. 4TO BUTLI, cneaytoL e cpasy nocne ykasaHHoOl KoO40BOW KOMBUHa-
LK. N/IHOC JONOHNTEIbHbIE 3HAKOBbIE 6UTbI ABMAIOTCA escape-nocneAoBaTe/lbHOCTbIO, KOTOPOVi 3aKOAVPOBaHbI
3HayeHus, 60MblUMe YeM NpefcTaB/eHHble B KOL0BOM kHre Xaddmarna ESC. BTopbiM nyTem ABAsSeTCA MMNY/b-
CHbIi escape-meTo[, Npu KOTOPOM KO3MPULMEHTbI OTHOCUTENBLHO 60/bLWON aMNANTYAbl MOTYT BbITb 3aMEHEHbI
KO3hhMuMeHTaMN C MEHbLWIUMY aMNANTYyAaMu AN BKAKYEHNUS B Tabnnuy koga XaddpmaHa ¢ 60n1ee BbICOKOW
3h(heKTMBHOCTLIO KOANPOBAHUA. 3Ta 3aMeHa KOPPEKTUPyeTCa NyTem OTNpaBKu NO3MLUN CNeKTpasibHoro koadu-
LMeHTa 1 pasHoCTV amnanTy/, B KauecTse cnyxe6Hoi nHpopmaunn. HactoTHas nHdopmauns npegcrasnsercs
Kom6uHaumeii HoMepa NoaoCkl MaclTabHbIX KO3 AMULMEHTOB AN YKa3aHNSA HA OCHOBHYIO YacTOTY 1 CMeLLeHns
BHYTPM 3TOIi N0ONOCHI MacwTabHbIX KO3 ULNEHTOB.

7.2 OnpepgenexHunsa
7.2.1 9nemeHTbl AaHHbIX

sect_cb [a] [ij KopoBasa kHura XaddmaHa ANa cnekTpanbHbiX 3HAYEHW, ncnonb3yemas Anas pas-
pena/srpynne g (cm. 4.3, Tabnuua 17).
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global_gain
hcod_sf[]

hcod [sect_cb [g]j [i]]
MMMM

hcod [sect cb [g] [ij]
M M

quad_sign_bits

pair_sign_tn(s

hcod_osc_y
hcod_esc_z

pulse_data_prosent
nt

number_pulse
pulso_start_sfb

pulse_offset p]
pulse_ampli]
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Mcnonb3yeTca 4Ns BblUMCNEHNA pa3Mepa pasfena, paBHoO KoSIM4yecTBy N0a0C Maclitab-
HbIX KO3(h(hMLUMEeHTOB OT Havyana pasgena. jnnHa sect_len_incrcoctasnseT 3 6uta, ecnu
window_sequenee paBHo EIGHT_SHORT_SEQUENCE, n5 6uToB B NpOTUBHOM C/yyae
(c™m. 4.3. Tabnuua 17).

no6anbHbIi KO3 D ULMEHT YCUTEHNS KBARHTOBAHHOIO CeKTpa, nepejaBaeMblii kak 6e3-
3HakoBoe uenoe (cm. 4.3. Tabnuua 16).

KopoBoe cnoBo XadmaHa 13 KogoBol Tabnuubl, MCNOAb3yeMol 4N KOAUPOBaHWA Mac-
WwTabHbIX KO3 duuneHtos (cm. 4.3. Tabnmua 18).

KopoBoe cnoso XadhdhmaHa u3 kofoBoit kHurn sect_cb[glp], ¢ nomowblo KOTOpOro
KoAupyeTca cnegyowan yetsepka {w. X. y, r) cnekrpanbHbIX KO3 MLMEHTOB, rae w, X. Y.
r — KBaHTOBaHHbIe CNeKTpasbHble KoadhdurLmneHTbl. B npegenax rpynnbl U3 N cnekTpasb-
HbIX KO3 PULNEHTOB, W.X.Y.Z YNOPAA0UYMBAKOTCA cornacHo 6.3.5 Tak. 4To6bl X_quant
[group] [win][sfb] [bin] = w. x_quant [group][win] [sfb] [bin+1] = x. x_quant[group] [win]
[sfb]fiin+2] =y n x_quani [group] [win] [sfb] [bin*3] = z. Ipynnbl 13 N cnekTpasbHbIX
KO3(hPULMEHTOB cnefyoT CHU3Y BBEpPX MO YyacToTe BNpefenax Tekylwero pasgena
(cm. 4.3. Tabnuua 20).

KopoBoe cnoso XaddmaHa m3 KogoBoi kHurum sect_cb [glp]. ¢ nomowbo KoToporo
Koaunpyetcs cnegyowas napa (y. z) cnektpanbHbiX KO3 ULUNEHTOB, raey, Z — KBaHTO-
BaHHble CrneKkTpasbHble Ko3aduuneHTsl. B npegenax rpynnbl U3 1 CnekTpanbHbIX KO3ad-
hULMEHTOB Y. Z yNOpsA0UMNBaOTCA cornacHo 6.3.5 Tak. 4Tobbl x_quant[group][win][sfb]
[bin] =y n x_quanl[group][win][sfb] [bin*1] =z. Fpynnbl n3 N cnekTpasbHbIX KO3 PULN-
E€HTOB C/Ieflyl0T CHU3Y BBEPX MO YacToTe B npefenax Tekywero pasgena (cm. 4.3. Tabnu-
ua 20).

3HakoBble 6UTblI 418 KO3(MMDULNEHTOB, OT/IMYHBIX OT HYNA B CNEKTpanbHoW yeTBepke. T
yKasblBaeT Ha oTpuuaTenbHblli KO3 dULMeHT. '0'— Ha NONOXUTENbHbIA. BUTbl, OTHOCA-
wnecs K 6onee HU3KMM No YacToTe cnekTpanbHbIM KO3 uuyeHTam, cneyoT nepBbiMy
(cm. 4.3, Tabnuua 20).

3HakoBble 6UTbI 4719 KO3 MULMEHTOB, OT/INYHbLIX OT HY/1S B CNeKTpasnbHol nape. T yka-
3biBaeT Ha oTpuuaTenbHblil KO3PUUNEHT. '0'— Ha NONOXUTENbHbIA. BUTbl, OTHOCSA-
wnecs K 6oaee HU3KMM No YacToTe cnekTpanbHbIM KO3 uuyeHTam, cnefyoT nepsbiMu
(cm. 4.3, Tabnuua 20).

Escape-nocnefoBatenbHOCTb 419 KBAHTOBAHHOIO CNEKTpasbHOro koaduumneHTay napbl
(y. z). CBSI3aHHOI4 € NpeablAyW M KogoBbIM c/loBoM XaddMmaHa (cm. 4.3. Tabnuua 20).
Escape-nocnefosBaTte/ibHOCTb [1/19 KBAHTOBAHHOTO CMEKTPasibHOro koaduumeHTa z napsl
(y, ). cBSAI3aHHOI C NpeAblAyLW MM KoAOBbIM cioBoM XaddMmaHa (cm. 4.3. Tabnuua 20).
1 61T, yKka3blBaloLWmMii Ha UCNOb30BaHNe MMNYAbCHOro escape. (1) — ucnonb3yeTcs.
(0)— He ncnonbayeTtca (cm. 4.3, Tabnuua 21). Pulse_data_presentgonxeH 6biTb 0 gns
EIGHT_SHORT_SEQUENCE.

2 6uta, ykasblBaloline, ckonbko Escape umnynbcos ucnonbdyetca. Ymcno Escape
nmnynbcos oT 140 4 (cm. 4.3. Tabnuua 21).

6 6UT. oNnpegenalOWMX NHAEKC CaMOro HMU3KOW NONOCHI MaclTabHbIX KO3 ULNEHTOB,
rae gocturaeTcs UMNYNbCHbIV escape (cMm. 4.3, Tabnuua 21).

5 6uT. ykasbiBaloLMx Ha cMeleHne (cm. 4.3. Tabnuua 21).

4 6UTa, ykasbiBallMe Ha HeMcrnosb30BaHHY aMnauTyay umnynbsca (cm. 4.3, Tabnu-
ua 21).

7.2.2 DNn0MeHTbl cnpasBku

sect_start [a] p]
soct_end [a] p]

num_sec [a]
escape_fiag
escape”prefix
escape_separator
escape_word

CMeLlLeHNo OTHOCUTENIbHO NEPBOIA NOM0Ckl MacWwTabHbIX KO3 ULNEHTOB B pas-
nene /w3 rpynnbl 4 (cm. 4.3, Tabnuua 17).

CwmelleHne OTHOCMTENbHO Ha eNHULLY 60/blEell, Y4eM Nocne4HsAA nosoca Macll-
TabHbIX KO3(hpuuymneHToB B pasgene i us rpynnel 4 (cm. 4.3. Tabnuua 17).

Yuncno pasgenos B rpynne g (cMm. 4.3. Tabnuua 17).

3HaueHne 16 B kog0BOW KHUre XadphmaHa ESC.

MocnepoBaTenbHOCTb 6UTOB M3 N e 4UHUYHBIX BUTOE.

OfAvH HyNneBoW 6uT.

Be33HakoBoe uenoe pasmepom (N+4). msb nepBbim.
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escape_sequence MocneposatenbHOCTb escapc_prefix. escape_separatoru escape_word.
escape_code 2 (N+4) +escape_word.
x_quant [g] [win] [sfb] [bin] [ekoanpoBaHHoe 3HavyeHue XadmaHa 418 rpynnbl 4. OKHa win. Noa1ockl Mactu-
TabHbIX KOappuumeHToB sfb. koadhduymeHTa bin.
spec [w] [K] CnekTp 6e3 uepegoBaHus, w B gnanasoHe ot 0 go num_windows-1 n K Bgnanaso-
He oT 0 g0 swb_offset[num_swb}-1.
WNHCTPYMEHT Npo3payHoro KogupoBaHusa TpebyeT cnefyowmx KoHCTaHT (cM. 4.3, spectral_data ()).

ZEROHCB 0
FIRST PAIR_HCB 5
ESC_HCB n
QUAD_LEN 4
PAIR_LEN 2
INTENSITY_HCB2 14
INTENSITY_HCB 15
ESC_FLAG 16

7.3 TMpouecc gekoamposaHus

YeTBepky Uau napbl KBAHTOBAHHbIX CNEKTPasibHbIX KO3 MULMEHTOB ABNAIOTCA KOAMPOBAHHBLIMU C NOMO-
Wwbto kofoB XadhhmaHa n nepefarTca B nopagke ot KO3 PULMEHTa cCaMOi HU3KOM YacToTbl U 4,0 KO3 duLuneHTa
camoli BbICOKOI YacToTbl. Mpu HannumMm HeckoNbknx okoH B 61oke (EIGHT_SHORT_SEQUENCE) crpynnupoBaH-
Hble 1 YepeayrLmnecs Habopbl CNeKTpasibHbIX KO3 PULMEHTOB 06pabaTbiBalOTCA Kak eANHbI Ha6op KO3 huun-
€HTOB. KOTOPbIE C/IeAYIOT OT HN3KOM YacTOThbl K BbICOKON. YepeaoBaHe MOXeT 6blTb YCTPAHEHO Noc/e 4eKoANpo-
BaHnAa koapuumeHTos (cM. 6.3.5). KoadhbdmuymeHTbl coxpaHaloTea B maccuse X_quant[a]{win][sfb][bln]. n nops-
[OK nepegayn KoAoBbiXx KOMGMHauuii XaddpmaHa Takoid, 4To6bl KO3 pULMEHTHI 4EKOAMPOBAUCHL B NOpsake
NoJIy4YeHUs 1 3anncu B MaccuB. bln— Hanbonee 6bICTPO MeEHAOLWMIACA MHAEKC, a f — Hanbonee Mef/IeHHbIN.
B npefenax kofoBON kOMOGWHaLMM MOPAAOK AEKOAMPOBAHUS YeTBEPOK — W. X. Y, I. NOPAA0K AeKOANPOBaHUA
nap —y. z. Habop koahnuneHToB AennTca Ha pasgensl, U MHpopmaumna pasfeneHus nepegaeTtcs, HaumHas c
CaMOoro H/M3KOro YacTOTHOTO pa3fena o CamMmoro BbICOKOro 4YacTOTHOro pasgena. CnekrpanbHas nHdopmauus gns
pasfenos, KOTOpble KOAMPYIOTCA C «HYNEeBO» KOLOBOW KHWUION, He nepefaeTcs, NOCKONbKY 3Ta CnekTpanbHas
MHhopmauma paBHa Hyn0. TOYHO Takxe, cnekTpanbHas MHpopmauma 4ns pasfenos, KOAUPOBAHHbLIX KUHTEHCUB-
MNOCTHbIMU» KOLOBbIMU KHUTamu, He nepegaetca. CnekTpanbHas nHopmMalma 415 BCeX Nosoc macwTabHbIX Ko-
a(ppnuneHToB. Bbile 1 paBHbIX max_sfb. 415 KOTOPLIX HET flaHHbIX pa3gena, paBHa Hyo.

CyliecTByeT efuHCTBEHHaA anddrepeHumanbHas KogoBas KHUra MacltabHbix KoadhhuLmeHToB, KoTopas
npeacTaBnseT AuanasoH 3HaYeHWi kak nokazaHo B Tabnuue 58. indpepeHunanbHas kogoBas kKHura maclutab-
HbIX KO3dhpmumeHTOoB AaHa B Tabnuue A.1. CyuiecTByeT OgMHHaALATb KOAOBbIX KHUT XadhmaHa Ans cnekTpab-
HbIX fl@aHHbIX, B COOTBETCTBUY C Tabnuueli 59. KogoBble kKHUMM gaHbl B Tabnuuyax A.2—A.12. CyuwecTByeT Tpu
APYTNX «KOJ0BbIX KHUTM» BblLlE U BHE hakTUYeCKMX KOAO0BbIX KHUT XadhdhMaHa, B 4aCTHOCTU «HyneBas» Kofosas
KHUTa, yKkasblBawLas, 4To H1 MacwTabHble KOa UL MeHTbI, HU KBAHTOBAHHbIE AaHHbIe He ByAyT nepeAaHsbl, 1
«UHTEHCUBHOCTHbIE» COOPHMKM KOLOB, YKa3blBaloLLMe, YTO 3TOT OTAE/bHbIA KaHaN ABNSETCA YacTblo KaHaIbHOW
napbl, 1 YTO AaHHble, KOTOPble 06bIYHO 6bl/IM 6bl B 06bIYHOM Crlydae MacwTabHbiMy KO3 huymeHTamu, BMECTO
3TOro ABMATCA AaHHBIMU 415 intensity stereo. B 3TOM C/lyyae HUKakne KBaHTOBAHHbIE CeKTpasibHble flaHHble He
nepegatTca. Kogosble KHUrn 12 n 13 HaxogAaTcAa B pesepse.

KopgoBble kHUrM XadhhmaHa Ana cnekTpanbHbliX 3HAYEHNI KOAUPYIOT Napbl AN YeTBEPKN KBAHTOBaHHbIX
cnekTpasbHbIX KO3 huLMeHTOB 6e3 3Haka UM CO 3HAKOM, Kak mokasaHo B Tabnuue 59. B aToil Tabnuue Takxe
ykasaHo camoe 60/blioe abconoTHoe 3HaYeHne (MV), KoTopoe MoXeT 6biTh 3aKO4MPOBAHO KaX A0 KOoJ0BOM
KHUTON, N onpegeneH ABOWUYHLIN MaccuB unsigned”cb []. B koTopom 1 cooTBeTcTBYeT 6€33HaKOBOW KOA0BOWA
KHUre n 0 — 3HaKoBOW.

Pe3synbTaTtoMm gekoanpoBaHua XaddmaHa kaxaoro KoAoBOro c/ioBa ABASETCSA MHAEKC KOAOBOro C/oBa,
npvBeAeHHbIli B nepsoli rpadpe Tabnuubl A.1. 3TOT pe3ynbTar npeobpa3osbiBaeTcs B Tpebyemblil auddepeHymans-
HbI MacwTabHbIl KoadhpuumneHT nyTem gobasneHus index_offsot k uHgekcy. 3HaueHne index_offset paBHo -60.
Kak mokasaHo B Tabnuue 58. AHan0orMyHo pesynbTatom feKkoanpoBaHns XaddmaHa Kaxgoi rpynnbl U3 n cnekT-
panbHbIX KO3 PULNEHTOB ABNAETCSA MHAEKC KOLOBOrO C/10Ba, NPUBEAEHHbIN B nepBoli rpade Tabnmy A.2—A.12.
OTOT MHAEKC Npeobpa3oBbiBAETCS BN CNEKTPa/bHbIX 3HAYEHWI B COOTBETCTBUM CO CEAYHOLW MM NCEBAO C-KOLO0M:
unsigned = 6yneBoe 3HavyeHue unsigned_cb [i], npuBegeHHOe BO BTOPOii rpade Tabnmuybl 59.

dim = pasamMepHOCTb KOLOBOI KHUTK, NpUBEAEeHHAasA B TpeTbeM rpade tabnuubl 59.
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lav = LAV. npnBeAeHHbI B YeTBEPTOM rpadpe Tabnmubl 59.
idX = MHAeKc Kof0BOro cnosa.
if(unsigned){

mod =lav + 1;

off = 0:

else {
nxid = 2‘lav + 1;
off = lav:

Yo

if (dim == 4) {
w = INT (idx/ (mod'mod*mod)) - off.
idx~= (w+off) *(mod'mod'mod)
X =INT (idx/ (mod‘mod)) - off:
idx -= (x+off) *(mod'mod)
Y = INT (idxVmod) - off:
idx-=(y+off) *mod
z =idx - off;

else {

Y = INT (idx/mod) - off:
idx-=(y+off) *mod
z =idx - off;

Ecnu kopoBas kHura XaddmaHa npefcraBnseT 3HaKOBble 3HaYeHUs, AeKOAMPOBaHME N KBAHTOBAaHHbIX CNek-
TpasibHbIX 3HAYEHWIA 3akaHUYMBaeTCa nocne fgekoAanpoBaHus XaddmaHa n npeobpas3oBaHns MHAEKCa KOL0BOro
CNoBa B KBAHTOBaHHble cnekTpasbHble KO3 PULNEHTHI.

Ecnu kofoBas KHura npefcrasnseT 6e33HakoBble 3Ha4YeHns, 6UTbl 3Haka, CBSA3aHHbIe C HEHY/1EBbIMUW KO3 (-
dvymeHTamn. cnegytoT cpasy 3a KogoBoii kombuHaumeli XaddmaHa. '1' ykasbiBaeT Ha oTpuLaTesibHbI KoadduLm-
eHT. a '0'— Ha nosoXnTeNbHbIR. Hanpumep, ecnun kogosas koM6MHaunsa XaddmaHa ns cbopHuka KogoB 7

hood [7][y)[z]
6blna 06HapyXeHa, To cpasy noc/ie Hee B NOToke 6UTOB cnepyet
pair_sign_bits. koTopoe aBAsieTcs nosiem nepemMeHHon ANnHbl 0T 0 40 2 6UTOB. 3TO MOXET ObiTb 0OHaPYXEHO B
noToke 6UTOB Kak

if (yl =0)
if (one_sign_bit== 1)
. y —Y.
if (z! =0)
if (one_sign_bit== 1)
2=-Z.

rae oiie_sign_bit— cneayowunin 6uT B NnoTOKE 6MTOE, @ pair_sign_bits — o6beguHeHne one_sign_bit nonei.

Koposas kHura ESC aBnsetcsa ocobbiMm cnyvyaem. OHa npeacTaBisieT 3HadeHus ot 0 40 16 BkIUMTeNbHO,
ofjHaKo koaupyeT pakTmyeckm 3HadeHuma oT O pgo 15. M 3HauveHue 16 asnsetca cnarom escape_flag,
KOTOpbI curHanusupyet npucytctene hcod_esc_y unm hcod_esc_z. N060i 13 KOTOPbIX GyAeT 0603HAYEH Kak
escape_sequence. OTOT escape_sequence paspellaeT KOAMPOBaHUe KBaHTOBAaHHbIX CMEKTPasbHbIX 3/1eMEeHTOB
¢ LAV> 15. OH cocTtouT u3 escape_prefix n3 N eguHuuHbIX 6UT, escape_separator U3 ogHOro HyneBOro
6uta, escape_word u3 (N+4) 6uToB, NpeAcTaBnsAlWmUX 6e33HaKoBOe Uenoe. [lekogMpoBaHHOE 3HauyeHue
Bscape_sequonce paBHo 2 (N-*4) +escape_v/ord. Tpebyemblii KBAHTOBaHHbIN cneKkTpaibHblil KO3 OULNEHT
nofnlyyeH, Korga 3Hak, onpegensemsblii pair_sign_bits. npumeHeH k 3HauyeHuIo escape_sequence. [lpyrumu cnosa-
Mu . escape_sequonce 00000 gekogupyetcsa kak 16. escape_sequence 01111 kak 31. escape_sequence 1000000
Kak 32, oguH n3 1011111 kak 63. u T. 4. Cnegyert yyecTb, 4TOo orpaHmyeHnsa B 10.3 AUKTYIOT, 4TO ASIMHA
escape_sequence Bcerga MeHblle, yem 22 6uta. [lns escape KofoBbIX /0B XadmaHa NopsagoK 3/IeMEHTOB
[aHHbIX ABNAETCA KOAOBO KOMOUHaUuell XathdmaHa, conposoxgaemoii ot 0 4o 2 6UTOB 3HakKa, ConpoBoOXaae-
MbIX 0T 0 0 2 escape-nocnefoBaTelbHOCTAMM.

Korpa pulse_data_present paBeH 1 (ncnonb3yeTcs UMNYNbCHbI escape), OANH WU HECKONTbKO KBAHTOBAaH-
HbIX KO3 PULNEHTOB BblIM 3aMEHEHBI B KOAEpe KoadhpruMeHTaMn C MEHbLLIUMM aMNANTygamu. Yncno 3aMeHeH-
HbIX KO3hpuuneHToB 0603HavYaeTca number_pulse. Mpu BOCCTAHOBNEHUN KBAHTOBAHHbIX CNEKTPasibHbIX KO-
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huuMeHTOB X_quant aTa 3ameHa KOMNeHcupyeTca nyTem fobaBneHns Wav BbluMTaHUA pulse_amp n3 paHee
AeKoANPOBaHHbIX KO3 PULMEHTOB, NHAEKChI YacTOTbl KOTOPbLIX 0603HavatTcA pulse_starl_sfb n pulse_offset.
CnepyeTt y4yecTb, YTO MMMY/NbCHbIA escape-meTof HejonycTum Ans 6noka. window_sequence KOTOPOro
EIGHT_SHORT_SEQUENCE. lMNpouecc gekoanpoBaHus onpegenserca B crefyoLlemM nceBo c-koae.
if (pulse_data_present) {
9 =0.
win = 0:
K = swb_offset [putse_start_sfbj:
for (1 =0.j <number_pulse+1;j *+) {
K + = pulso_offset LL;
[ translate_pulse_parameters (); ¥
for (sfb = pulse_start_sfb; sfb <num swb; sfb **) {
if (k <swb_offset [sfb+1]) {
bin - k - swb_offset [sfb];
break:

}

[ BoccTaHoBNeHne KoadphuyneHToB Y
if (x_quant[g] [win] [sfb] [bin]> 0)
x_quant [g] [win] [sfb] [mycopHoe Befpo] + = pulse_amp [j];
else
x_quant [g] [win] [sfb] [bin]- =pulse_amp [j]:
}
}

Heckonbko nHcTpymeHToB gekogepa (TNS, 6aHK hunbTpoB) NoaAyYaoT 4OCTYN K CNekTpasibHbIM Koaddmuum-
eHTaMm 6e3 yepefoBaHusA, T. e. BCe CNeKTpasbHble KO3 ULNEHTbI YNOPAA0YMBAIOTCA COM1aCHO HOMEpPY OKHa U
yacToTe B npegenax okHa. 9To o603HavaeTcs ykazaHnem spec[w][k]. Bmecto x_quant[g][w] [sfb][bin].

CnepyioLwmnii nceBAo C-kOA ykasblBaeT Ha COOTHOLEHNE MEeXAY YeTbIPEXMEPHOA, C YepeAoBaHeM, CTPyK-
Typoit maccma x_quant[] [] () [] w gBymepHoii, 6e3 yepegoBaHus, CTPyKTypoit maccusa specl) [). B nocnegHem
MaccuBe nepBblii MHAEKC YBENNUMBAETCS N0 OTAE/bHBIM OKHAM B NOC/1e,0BaTe/IbHOCTU OKOH, U BTOPOIA MHAEKC
yBe/IM4nBaeTCa No cnekTpasbHbIM KO3 PrLmeHTam, KOTOpble COOTBETCTBYIOT KaXKAOMY OKHY, BHYTPU KOTOPOro
KO3 PULMEHTbI CNesytoT IMHENHO OT HU3KUX YACTOT K BEPXHUM.
quant_to_spec ()

{k-0;

for (g = 0: g <num_window_groups: g + +){

j =0;
Jfor (sfb = 0: sfb <num_swhb: sfb ++) {
width = swb_offset [sfb+1] - swb_offset [sfb]:
for (win = 0: win<window_group_length [g]: win ++) {
for (bin = 0: bin <width: bin +¢) {
spec [win+k] [bin*]] = x_quant [g] [win] [sfb] [bin];

}
} :
[ + = width.
} :
K * =window_group_length [g]
}
7.4 Tabnuubl

Ta6nuua 58— MapameTpbl KOJOBOW KHUTM XaddMaHa AN MacwTabHbiX KO3 MULNEHTOB

Howmep Pa3mepHocTb

" P mdex_of(set [ManasoH 3HaueHuii Koposasi KHura
KO/I0BOV KHUIA KOZI0BOVA KHUTY - npuBeaeHa B:
0 1 -60 -60 ... +60 Tabnuua A.1
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Tabnuya 59 — MapameTpbl KOAOBOW KHUTM XaddmaHa A0S cnekTpanbHbIX 3HAYEHUN

o8 K unsigned_cb 19O LAV Kogosoit v owsenera &

0 _ — 0 —

1 0 4 1 TabnuuyaA.2
2 0 4 1 Ta6nuua A.3
3 1 4 2 Ta6nuua A.4
4 1 4 2 Tabnuua A.5
5 0 2 4 Ta6bnuua A.6
6 0 2 4 Ta6bnuua A.7
7 1 2 7 Ta6bnuua A.8
8 1 2 7 Ta6bnuua A.9
9 1 2 12 Ta6nuua A. 10
10 1 2 12 Tabnuua A. 11
1 1 2 (16) ESC Tabnuuya A. 12
12 —_ —_ (B pesepse) —
13 — — (B pe3epse) —
14 — — VHTEHCMBHOCTb He B hase —
15 — — MHTeHCMBHOCTL B (hase —

8 KBaHTOBaHue

8.1 OnucaHne NHCTPYMeHTa

[ns KBaHTOBaHMA CNeKTpasibHbIX KO3 (ULNEHTOB B KOAEPE UCMOMb3yeTCA HEPAaBHOMEPHOE KBaHTOBaHME.
Llekonep f,0MKeH BbINOMIHUTL 06paTHOe HepaBHOMEpPHOEe KBaHTOBaHUe noc/e AeKkoAnpoBaHus XaddmaHa MacLu-
TabHbIX KO3 hMUMEHTOB (CM. pasgensl 71 11)ucnekTpanbHbiXgaHHbIX(CM. pasgen 7).

8.2 DneMeHTbl cnpasBKu

x_quant [g] [win] [sfb] [bin] KBaHTOBaHHbI CneKTpanbHbIi KO3 ULMEHT A4Na rpynnbl 4. OKHA win, Noaockl
MacwTabHbIX kKoadduuymeHTos sfb, koadhduuymeHTa bin.

xjnvquant [a] [win] [sfb] [bin] CnekTpanbHbIi KO3 ULMEHT ANA TPYNMbI 4. OKHA Win, NOM0CLI MacLTabHbIX
KoadppuumenToB sfb, koadduumnerTta binnocne o6paTHOro KBaHTOBaHUSA.

8.3 NMpouecc gekoanposaHusa

O6paTHoe KBaHTOBaHWe onuncbiBaeTcs cregytouein hopmMysoi:
xjnvguant = Sign(x_quant) \x_quant]*33Y k.
MakcumanbHas gonyctumas abconoTHaa amnantyga 4as X_quant pasHa 8191. O6paTHoe KBaHTOBaHue
BbINOSTHAETCA CnefyoLWwmnm obpasom:
for (g = 0: g <num_window_groups: r + +){
for (sfb = 0; sfb <max_sfb: sfb ++) {
width = (swb_offset [sfb+1]- swb_offsot [sfb]):
for (win =0: win <window_group_len [g]: win ++) {:
for (bin = 0. bin <width: bin +*) {
xjnvquant[g] [win] [sfb] [bin] = sign (x_quant[g] [win] [sfb] [bin]) *
abs (xjquant[g] [win] [sfb] [bin]) *4/3);

)
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9 MacwTabHble KO3 nUNeHTbI

9.1 OnucaHne NHCTpyMeHTa

OCHOBHbIM METOLOM PEryimpoBaHus LWyMOB KBAHTOBaHWS B 4aCTOTHOW o6nacTu aenseTca hopmupoBaHue
Wwyma € MCNoMb30oBaHMeM MaclTabHbIX KOadPuuneHTos. C 3TOl LeNbio CNeKTp A4eNTCA Ha HECKObKO rpynn
cnekTpasibHbIX KO3 PULMEHTOB, Ha3biBAEMbIX NON10CAMU MacLlTabHbIX KO3MMULNEHTOB, 415 KOTOPbIX UCNOMNb3Y-
eTCs OAUH MacluTabHbIi koahuumeHT (cm. 6.3.4). MacwTabHblil KOathduLeHT npeacTaBnaeT coboli 3HayeHne
KoahpmumeHTa ycuneHus, KOTopoin MCNoNb3yeTca 4159 U3MEHEHUSA aMNINTYAbl BCEX CNeKTPpanbHbIX KO3 durLmeH-
TOB B 3TOI Nonoce MacwTabHoro koaduumeHTa. ATOT MEXAHU3M UCMNONb3yeTCa ANA U3MEHEHUA pacnpeeneHmns
LIYMOB KBAHTOBaHWS, BbI3BaHHbIX HEPABHOMEPHbIM KBAHTOBaHUEM, B ClEeKTpasibHOl 061acTu.

[na window_sequences, koTopble cogepxat okHa SHORT_WINDOW, MoXeT 6bITb NPUMEHEHa rpynnmpoB-
Ka, T. €. 15 KOHKPETHOro KosinyecTsa nocnegoBartesibHbiXx OKOH SHORT_WINDOW MoXeT Ucnonb30BaTbCs TOSb-
KO O4MH Habop MaclwTabHbIX kK03hMLuMeHTOB. Kaxablii MaclTabHbIi KO3 hULMEHT B 3TOM criyvyae npumeHsieTcs
K rpynne COOTBETCTBYHLWMNX NO/IOC MaclTabHbIX KOadduyneHToB (CM. 6.3.4).

B 3TOM MHCTPYMEHTE MacliTabHble KO3 PULNEHTbI MPUMEHSIOTCA K AEKBANTOBAHHbLIM KO3 huLneHTam ans
BOCCTAHOBJ/IEHNA CMEKTPasbHbIX 3HAYEHWA.

9.2 OnpepenexHus
9.2.1 ®YHKUMMN AaHHbIX

scale_factor_data () YacTb noToka 6MTOB, KOTOpas cofepxut aguddepeHuymanbHo-KogMpOBaHHble MacwTab-
Hble K0athpunLmMeHThl (cM. Tabnuuy 18)

9.2.2 3nemeHTbl AaHHbIX

global_gain  8-pa3psiaunoe 6e33HaKkoBOE Lenoe, npeacTaBnsoLee 3HayeHre NepBoro MacwtabHoro koaddu-
umeHTa. 3TO Takke HauyanbHOe 3HauyeHue Ana cnepywwmx auddepeHumanbHO-KOLUPOBaHHbIX
MaclwTabHbIX KO3 PUUNEHTOB (CM. Tabnuuy 16).
hcod_sf[] KopoBsas kombunHauusa XacddmaHa n3 tabnuubl koga Xaddpmara, ncnonblyemas 4715 KOAUpPoBaHus
MaclTabHbIX KO3 PULKNEHTOB (CM. Tabnuuy 18 n 7.2).
9.2.3 9N1eMeHTbl cnpaBku

dpcm_sf[a] [sfb] OudpcbepeHumanbHO-KOANPOBaHHbLI MaclTabHbIi KO3 ULMEHT rpynnbl 4. Nos0ChI
MacwTabHbIX kKoathduumneHTos sfb.

x_roscal[) MepemacluTabrpoBaHHble CeKTpasibHblie KO3t MPULNEHTI

sf[a] [sfb] MaccuB macluTabHbiX KO3(hhNLMEHTOB KaxA0li rpynnbl

get_scale_factor_gain () ®yHkuus, KOTOpas Bo3BpaLiLaeT 3HaYeHNe yCUIeHUs1, COOTBETCTBYHOLLEro macwTab-
HOMY KO3(hpnumeHTy

9.3 TMpouecc gekogmpoBaHus
9.3.1 Monockl MmacwTabHbIX KO3 PULNEHTOB

MacwTabHble K03 PULMEHTbI MCNONBL3YIOTCA ANA DOPMUPOBAHMNSA LWYMOB KBAHTOBaAHUA B CNeKTpasibHOMN
o6nactun. C aToW Lenbio cNnexkTp 4eNNTCs Ha HECKOTbKO No10C MaclTabHbix kKoadduymneHTos (cMm. 6.3.4). Kaxaoii
nosioce MacwTabHbIX KO3 PULNEHTOB COOTBETCTBYET MaclITabHbI KO3 hULMEHT, KOTOPLIV NpeacTaBaseT onpe-
JeneHHoe 3HadyeHne KoahhuLneHTa ycuneHns, KoTopoe A0/HKHO 6bITb NPUMEHEHO KO BCEM CNEKTPasibHbIM KO3 (-
hmymneHTam B 3TOIN Nosoce MaclwTabHbIX KoadguumneHToB. Bcnyuyae EIGHT_SHORT_SEQUENCE nonoca mac-
WTabHbIX KOIMPULNEHTOB MOXET COAEepPXaTb MHOTOKPaTHbIE OKOHHbIE NO0CHI MacWTabHbIX KO3 MULNEHTOB
SHORT WINDOW (cm. 6.3.4 1 6.3.5).

9.3.2 lekoanpoBaHue MaclwTabHbIX KO3 PULNEHTOB

[na Bcex MmacwTabHbIX KO3 PULNEHTOB Pa3HOCTb C NpeablayLWNM 3HaYeHUN KOAMPYETCS Mpu NoMoLym
KOL0BOW KHUrM XadthpmaHa, gaHHol B Tabnuue Al. HavanbHoe 3HaYeHne 3afaeTcs ABHbIM 06pa30M Kak 8-6UTHbIN
VKM oTcueT anemeHTa gaHHbIx global_gain. MacwTtabHblii KOadhhuunMeHT He nepegaeTcs 415 NON0C MacluTabHbIX
K03(hhuuneHToB, KOTOpble KOAMPYHTCHA co cbopHMKOM KogoB XadhdmaHa ZERO_HCB. Ecnu c60pHUK KO40B
XathhmaHa gna nonoc macwtabHbix kKoadduuneHtTos kogupyetcs ¢ INTENSITY_HCB nnn INTENSITY_HCB2,
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MacwTabHbIn K03t huymeHT ncnonblyertca Ana intensity stereo (cm. pasgen 7 n 10.2). B aTom cnyyae 06blUHbIN
MaclwTabHbIi KO3a(hULMEHT He cyuiecTByeT (HO MHULMANU3MpyeTCca B HY/b, YTO6bI UMETb onpegeneHHoe
3Ha4yeHne B Maccuse).

Cnepyowmnii nceBA0KOA ONUCbIBAET flekognpoBaHue macwTabHbix Koadduumnerntos sf[g][sfb]:

last_sf = global*gain;

for (g = 0: g <num_window_groups: g **){

for (sfb = 0; sfb <max_sfb: sfb +¢,) {

if (sfb_cb [gj [sfb)! = ZERO_HCB && sfb_cb [g] [sfb)! - INTENSITY_HCB

&& sfb_cb [g] [sfb)! = INTENSITY_HCB2) {

dpcm_sf= decode_huffman () - index_offsetJ*CM. pasgen 7V

sf[g] [sfb] = dpcm_sf + last_sf:

last_sf = sf[g] [sfb];

else {
sf[g] [sfb] = O;
}
)
}

CnepyeT yyecTb, 4To MacwTabHble koadduumneHTsol sf[g) [sfb). fomkHbBI 6bITb B Npegenax guanasoHa
0...255 BknounTesnbHO.

9.3.3 Wcnonb3oBaHne macwTabHbIX KO3t PUUNEHTOB

CnekTpasbHble KO3(dULMEHTbl BCEX NOS0C MacLTabHbIX KO3 HULNEHTOB AO/MKHBI MOBTOPHO MaclTabu-
poBaTbCA B COOTBETCTBUM C UX MacwTabHbiMU KoadhuuneHTamn. B cnyyae nocnefoBatesibHOCTU OKOH, KOTO-
pas CoCTOMT W3 Tpynnbl KOPOTKUX OKOH, BCe KO3(MUUMEHTbI B CrPYNMNUPOBaHHbBIX NOMN0OCax MaclTabHbIX
KO3 PMLMEHTOB OKHa [JO/KHbI MaclwTabupoBaTbCs C UCMO/Ib30BAHMEM TOTO Xe CaMoro MacwTabHoro koadu-
LmeHTa.

B cnyuyae window_sequences 13 04HOro 0kHa nosiocbl MacwTabHbIX KO3 ULMEHTOB X COOTBETCTBYOLWME
K03(hPMLUMEHTBI PacnNoNOXeHbl B NOpsiAKe Bo3pacTaHmsa yactoTbl. B cnyyae EIGHT_SHORT_SEQUENCE nrpyn-
NMPOBKM CNEKTPasibHble KO3 ULMEHTbI CTPYNMMPOBAHHbIX KOPOTKNX OKOH YepeAyTCA C Mos10caMmy MacluTabHbIX
KO3 hNLMEHTOB OKHa.

MepemacwTabupoBaHne BbINOMHAETCA COMNACHO creaylowemy ncesnokoay:

for (g =0: g <num_window_groups: g **){

for (sfb = 0: sfb <max_sfb: sfb ++) {

width = (swb_offset [sfb+1] - swb_offset (sfb)):
for (win =0: win <window”groupjen (g); win +*) {;
win = got_scale_factor_gain (sf[g) [sfb]).
for (k = 0; k <width; k + +) {
x_roscal [g] [window] [sfb] [k] = xjnvquant [g] [window] [sfb] [k] ' gain:

}

}
}

dyHkums get_scale_factor_gain (sf[g)[sfb)) Bo3Bpalw,aet koachhnumneHT ycuneHms, KoTopblii COOTBETCTBYET
MaclwTabHOMY KoadhduLMeHTy. Bo3Bpaliaemoe 3Ha4YeHne noyyaeTcs n3 ypaBHeHUs
gain=2°2% B 'SF offset).
MocTosiHHaa SF_OFFSETonxHa 6bITb ycTaHOBMeHa paBHoit 100.
Cnepgyowmnii nceBA0KO4 ONUCbIBAET 3Ty onepauuio.
got_scale_factor_gain (sf[g] [sfb]) {
SF_OFFSET = 100;
gain =2 J1(0.25 *(sf[g)[sfb]- SF_OFFSET));
retum(gain);

}
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10 CoBMecTHOe KogupoBaHue

10.1 M/S stereo
10.1.1 OnucaHue MHCTpyMeHTa

KoguposaHue M/S stereo npuMeHsieTcs K napam KaHasios. KaHasibl yale Bcero 06beJMHATCA Tak, YTOOb!
OHU UMEeNN CUMMETPUYHOE PacnosioXeHne 0OTHOCUTE IbHO CyLllaTens, Hanpumep NeBbli' npasblii UK NeBbI OKpy-
XeHus/npasblii OKpyxxeHus. MNepBblii KaHan B nape 0603HaYaeTCs KakK «/1eBblii», a BTOPOI — Kak «npasblii». Bek-
Top. 06pa3oBaHHbIil CUTHaNaMu 1IeBOTO M MPABOro KaHasl0B, BOCCTaHaBNBAETCS UK Ae-MaTpuLupyeTcs ¢ Nomo-
b0 eANHNYHON MaTpULbl

nnmobpartHoi matpuubl MIS

PelleHne o TOM. kakas MaTpvLa A0/HKHA MCNOJIb30BaTLCA, NPUHUMAeTCs A5 KaX A0 No10Ckl MacwTabHbIX
KO3(hhULMEeHTOB B cOOTBETCTBMM € thnaramm ms_used. KoguposaHue M/S MOXeT NPUMEHATLCS TONbKO, eCcnu
common_window paBHo *1* (cm. 6.3.1).

10.1.2 OnpepgeneHunsn

10.12.1 3nemMeHTbl AaHHbIX
ms_mask_present  [Byx6uTHoe nosne, onpegenswouiee MS macky
00 — Bce Hynu
01 — Macka max_sfb nonoc ms_used cnegyet 3a 3Tum nonem
10 — Bce eaunHuubl
11 — B pe3sepse
(cm. 4.3. Tabnuuya 14),
ms_used [g] [sfb) OAHOGUTHBIV dhnar 4N Kaxaoi nonockl MmacwTabHbIX KO3 (PULMEHTOB, yKa3blBaLLUA. 4TO
KkogmpoBaHume MIS ncnonb3yeTcs B rpynne OKOH 4 M nosoce macwTabHbix Koaddu-
umeHToB s/b (cm. 4.3, Tabnuua 14).
10.1.2.2 OneMeHTbl CrpaBku
I_spoc [] MaccuB, cogepxalyuii CnekTp 1eBOro kaHana cooTBeTCTBYHOL el napbl KaHanoB.
r_spec [] Maccus, cofepxalynii cnekTp NpaBoro KaHana cooTBeTCTBYIOLW eV napbl KaHaN0B.
isjntonsity (a. sfb) ®yHkumA, Bo3BpawaL,aa CoOCTOAHNE MHTEHCUBHOCTHY, onpeaeneHHas B 10.2.3.

10.1.3 Tlpouecc gekoanpoBaHus

BoccTtaHoBneHne (cnekTpanbHblie KO3 nLMeHTbI NEPBOro («/1€BOr0») M BTOPOro («NpaBoro») KaHasioB) Bbl-
nofiHAeTcsa B cooTBeTCTBUU ¢ mask_presentu pnaramn ms_used [][] cneayowmm obpasom:

if (mask_present> - 1) {

for (g = 0: 4 <num_window_groups: g ¢ *){

for (b = 0: b <window_group_length [g]; b +*) {for (sfb = 0: sfb <max_sfb: sfb **) {

if (ms_used [g] [sfb] || mask_present == 2) &&! isjntensity (g. sfb)) {

for (i = 0: i <swb_offset [sfb+1]-sv/b_offsct [sfb]; i * *) {

tmp = 1_spec [g] [b] [sfb] [i] - r_spec [g] [b] [sfb] [i]:

I_spec [g] [b] [sfb] fi] = I_spec [g] [b] [sfb] [i] ¢ r_spoc [g] [b] [sfb] [i]:

r_spec [g] [b] [sfb] p] = tmp:}

}

}

Cnepyet yyecTb, 4To ms_used () [] ucnonb3yeTcs Takke B KOHTEKCTe KOAMpOBaHUA intensity stereo. Ecnun
KogmpoBaHue intensity stereo 661710 CNONB30BAHO A1 ONPeAesIeHHOV NoNoCkl MaclTabHbIX KO3 PULNEHTOB,
AekoauposaHune cTepeo MIS He BbinonHAETCA.
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10.2 Intensity stereo
10.2.1 OnucaHne MHCTpyMeHTa

3TOT UHCTPYMEHT UCMONb3yeTcs, YUTOObl peann3oBaTb KOLMPOBaHUS intensity stereo napbl kaHanos. O6a
BbIXOJHbIX KaHaa Nosly4alTCs U3 04HOro Habopa cnekTpasbHbIX KO3 PULMEHTOB Nocae obpaTHOro npouecca
KBaHTOBaHWA. DTO BbINOSHSAETCS BbIGOPOYHO HA OCHOBE MOJIOC MacWTabHbIX KO3(PPULNEHTOB NPU aKTUBHOM
intensity stereo.

10.2.2 OnpepeneHns

10.2.2.1 SneMeHTbl AaHHbIX
hcod_sf[] Kopgosas kombuHauna Xadcmana 13 tabnuubl XaddmaHa, ncnonb3yemas Ans KOGMPOBaHNA MacLu-
TabHbIX k03thhruneHToB (cm. 7.2).
10.2.2.2 9neMeHTbl CripaBku

dpcm_is_position |] [] [OnddepeHunanbHo-kogupoBaHHaa nosuums intensity stereo
is_position [group] [sfb] Mo3uuusa intensity stereo ANS KaxXAoh rpynnbl 1 NONOCH MacwTabHbIX KO3 dun-
LMeHTOB
I_spec [] MaccuB, cogepxalyuii cnekTp N€BOro KkaHana COOTBETCTBYylOLWelN napbl kaHana
r_spec [] MaccuB, cogepxalymnii CnekTp NeBoro kaHana COOTBETCTBYOLWEW napbl kaHana

10.2.3 Tlpouecc gekoguposaHus

Mcnonb3oBaHne KOAMpOBaHMSA intensity stereo curHanusupyeTcss Npu MOMOLLM NCEBAOKOAOBbLIX KHUT
INTENSITY_HCB 1 INTENSITY_HCB2 (15 n 14) B npaBom kaHane channel_pair_element (), umetowiem o6wwuii
icsjnfo () (common_window == 1). INTENSITY_HCB un INTENSITY_HCB2 curHannsupytoT cuH(a3Hoe 1 HecoB-
nagatliee no pase kogmpoBaHue intensity stereo COOTBETCTBEHHO.

Kpome Toro, hazoBoe COOTHOLEHMNE KOAUPOBaAHUS intensity stereo MoxeT 6bITb peBEpCMpPOBaHO Nocpes-
CTBOM Nofsi ms_used. NOCKo/bKy kKogupoBaHue MIS stereo n kogupoBaHue intensity stereo ABnATCS B3aumouc-
KNKYaKLWwmmMm 4na onpegeneHHol Noaockl MacwTabHbIX KO3 MULMEHTOB U rpynnbl, OCHOBHOE (Da30B0oe COOTHO-
LweHne. 0603HavYeHHoe Tabnuyamun XadgmaHa, M3MeHAETCs 0T CUH(a3HOro 40 HecoBnagalLero no gpase nau
Hao60poT, ec/im cooTBETCTBYHOLW M 6UT ms_used ycTaHaB/MBaeTCsA 4/19 COOTBETCTBYHOLLeli MOM0CHI.

MHhopmaLuma ansa gekogmpoBaHus intensity stereo npegcraBneHa "nosuuneri intensity stereo'. ykasbiBato-
el Ha COOTHOLWeHNe Mexay MacwTabupoBaHMeM NIEBOTO M NPaBOro kaHanoB. Ecnu kogupoBaHue intensity
stereo siBNSieTCSA aKTUBHbLIM A/191 ONPeAeIeHHON Tpynnbl U MOI0CHI MacLTabHbIX KOIPULMEHTOB, 3HaYeHne No3n-
Luu intensity stereo nepegaeTca BMeCTO MaclwTabHoro KoadpduuymeHTa npaBoro kaHana.

Mo3nLMMN MHTEHCMBHOCTU KOAMPYIOTCS TOYHO Tak Xe. kak MacwTabHble KO3 ULNEHTI, T. €. C NOMOLLbIO
KofgMpoBaHua MeToAoM XaddmaHa pa3HOCTHbIX 3HAYEHWIA, 3a UCK/TIOYEHNEM [BYX OT/INYNIA:

HeT NepBOro 3HauYeHus, KoTopoe nepegaetcs kak MIKM. BMecTo aToro cneayeT andpchepeHumanbHoe feko-
AnpoBaHue, npegnonaras, YTo nocnefHee 3HayeHve NO3nLKKM intensity stereo paBHO Hyo;

o hepeHunanbHoe fekoapoBaHmne BbINOIHAETCA OTAEeNbHO A1 MacWTabHbIX KO3 (ULNEHTOB 1 NO3U-
Luii intensity stereo. ipyrumm cnosamu, ekogep MacwTabHbIX KO3 (OULNEHTOB UTHOPUPYET 3HAYEHUS NO3ULUK
intensity stereo n Hao6opoT (cm. 9.3.2).

OfHa 1 Ta Xe KofoBas KHWUra ncnosb3yeTcs ANA KOAMPOBaHUS NO3uLMii intensity stereo n MacwTa6HbIX
KoahhuumeHToB. [lBe nceBAOdYHKL N oNpeseneHbl 415 UCNOIb30BaHUA B 4eKoANpOBaHMM intensity stereo,

function is_intensity (group, sfb) {

* 1419 OKOHHbIX TPYyNn/nosioc MacwTabHbiX KO3 PULMEHTOB C KOAO0BO KHUTO NpaBoro kaHana

sfb_cb [group] [sfb] == INTENSITY_HCB

-1 AnA OKOHHbIX rpynn/ noaoc MmacluTabHbIX KO3 PULNEHTOB C KOJOBOM KHUTO NPaBoro kaHana

sfb_cb [group] [sfb] == INTENSITY_HCB2

0 else

function invertjntensity (group, sfb) {

1-2'ms_used [group] [sfb],if (ms_mask_present == 1)
+1 else
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JexkoaupoBaHue intensity stereo Ana o4HON napbl KaHaNoB onpefenseTcsa cnegywmm NncesAoKoA0M:
P=0:
for (g =0: g <nuT_window_groups; g **) {
I fekogmpoBaTb NO3ULMN UHTEHCUBHOCTW AN1S 3TON rpynnbl 7
for (sfb = O: sfb <max_sfb; sfb +¢),
if (isjnlensity (g. sfb))
is_position [g] [sfb] = p + = dpcm_is_position [g] [sfb];
I BbinonHUTb AekognpoBaHue intensity stereo 7
for (b = 0; b <window_group_length [g]; b +*) {for (sfb = 0: sfb <max_sfb: sfb **) {
if (isjntensity (g. sfb)) {
scale =isjntensity (g, sfb) *invortjntensity (g. sfb) *0.5 A(0.25'is_position [g] [sfb]):
[ MacwTabupoBaTb OT IEBOr0 K NpaBOMY KaHasly, He TporaTb fIeBblii KaHan 7
for (I = 0; i <swb_offset[sfb+1)-swb_offset [sfh). i ++)
r spec [g] [b] [sfb] p] = scale */ spec [g] [b] [sfb] [i]:

}

}
}

10.2.4 WHTerpauuns ¢ MHCTPYMEHTOM BHYTpUKaHa/ bHOIo npeackasaHus

[ns nonoc macwtabHbIX KO3 PULMEHTOB, KOAMPOBAHHLIX B intensity stereo, COOTBETCTBYOLNE NpeacKa-
3aTenn B NpaBoOM KaHane BblkavaloTcs Ana ahekTuBHOro nepeonpegeneHns cocToAaHms, onpeaeneHHoro mac-
Koii prediction_used. OGHOBNIEHME 3TUX NpeAcKka3aTeneil BbINOMHSAETCA UCNOMb30BaHWEM AEKOAMPYEMBIX intensity
stereo cnekTpasbHbIX 3HAYEHN MPaBOro kaHasna B kayecTBe "Noc/efHero KBaHTOBaHHOro 3HavyeHmna" xroc(n-1).
OTn 3HayeHusa cnepylwT U3 npouecca MaclwTabupoBaHUs, OT NEBOr0 K NpaBoOMy KaHany, Kak onucaHo B
ncesgokoge.

10.3 CnapeHHblii kaHan
10.3.1 OnncaHne UHCTpymMeHTa

3eMeHTbl cnapeHHoro kaHana obecneynsaloT gBe (PYHKLUN: BO-NEPBbIX, CapeHHble KaHasibl MOTyT uc-
nonb3oBaTbCA ANA peann3anmun 0606LLeHHOro intensity stereo KogMpoBaHus, rae cnekTpasibHble 3Ha4YeHUs KaHa-
NT0B MOTyT 6bITb COBMECTHO MCMO/b30BaHbI; BO-BTOPbIX, CNAPEHHbIe KaHasbl MOTYT UCM0/Ib30BaTbCA ANSA AUHAMM-
4YecKoro cBefleHns 04HOro 3ByKOBOro 06bekTa B CTepeo.

CnepyeT y4yecTb, YTO 3TOT UHCTPYMEHT BK/OYaeT napamMeTpbl, 3aBUCHMble OT OnpeAesieHHoro npoduns
(cm. 5.1).

10.3.2 OnpepgenexHuns

10.3.2.1 OnemeHTbl faHHbIX
ind_sw_cce_flag OfvH 6V T. yKasbiBalLWWii, ABNSE T CA NN CNAPEHHbIN LLeneBo 3N1emMeHT
CUHTakcuca Hesasucumo (1) unm 3asucumo (0) nepeknoyaembiMm CCE
(cm. 4.3. Tabnuuy 22).
nuT_coupled_elements KonnuecTBO cnapeHHbIX LeneBblXx KaHanoB paBHO num_coupled_
elemcnts+1. MUHMManbHoe 3HameHne 0 ykasbiBaeT Ha 1cnapeHHblii Le-
neBoWi kaHan (cMm. 4.3. Tabnuuy 22).

ccjargetjs_cpe OfVH 6V T. yKasbiBalLWWid, ABNAETCA NN CNAPEHHbIN LeneBoi 3aNeMeHT
cuHTakcuca CPE (1) unu SCE (O) (an. 4.3. Tabnuyy 22).

ccjargetjag_select YeThbipexbnTHOe none, onpegenstwouiee elementJnstanceJag cnapeH-
HOTO Lie/IeBOro afleMeHTa cuHTakcuca (cm. 4.3. Tabnuuy 22).

ccj OauH 6UT. yKasblBalOLWNA, 4T O CNUCOK3HaYeHnn gain_elementnpume-
HAET CS K 1eBOMY KaHany napbl kaHanos (cMm. 4.3. Tabnunyy 22).

cc_r OauH6UT. yKasbiBawLW KA, YT OCNMCOK3HaYeHunn gain_elementnpume-
HAeTCAK NpaBoOMy KaHany napbl kaHanos (cm. 4.3. Tabnuyy 22).

cc domain OpauH 6UT. yKasbiBalowWuWii, BbINOMHAETCSA IV CNapuBaHue KaHanoB 4o

(O)unnu nocne (1) TNS gekoanpoBaHWs CMapeHHbIX LefieBblX KaHanos
(cm. 4.3. Tabnuuy 22).
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gain_element_sign OauH 6UT. ykasblBalLWMin, cogepxaT NN nepefaHHble 3Ha4YeHUs
gain_element nHdopmaynio o cosnagatwuwem no case/Hecosnagato-
wem no chase cnapmeanuu (1) unn HeT (0) (cm. 6.3. Tabnuyy 22).

gain_element_scale OnpefensieT paspelweHne aMnanTyabl cc_scale onepayun macw Tabu-
poBaHusa cornacHo Tabnauue 61 (cm. 4.3. Tabnnyy 22).

common_gain_element_present[c] OfuH 6MT. yKasbiBalLLnii, 4T 0 nepegaeTCcsa KOANPOBaHHbIN No Xodma-
Hy common_gain_element (1) nan nepegato T cAKOANPOBaHHbIe No Xad-
MaHy pa3HocTHble gain_elements (0) (cm. 4.3, Tabnunyy 22).

10.3.2.2 3n1eMeHTbI crpaBku

dpcm_gain_g/BTBNL AnddhepeHUMpoBaHHO-KOANPOBAHHbIR 31€EMEHT YCUEHUS.

gain_element [group] [sfb] 3nemeHT ycuneHua ana Kaxpaolh rpynnbl MNoA0Cbl Macw TabHbIX Ko3adduym-
EeHTOB.

common_gain_element[] JNeMeHT yCuneHusi, KOT Opblil LCNONb3yeTCA AN BCeX FPYNM OKOH W Noa0C Mac-

WTabHbIX Ko3athhnuneH T OB OAHOrO LLeN1eBOro CNapeHHOr o KaHana.

spectrum_m (idx. domain) YKaszaTe b Ha CneKTpanbHble aHHble, cBA3aHHble ¢ single_channel_element0 ¢
MHAEeKCcOoM idx. B 3aBMCMMOCT M OT 3HavyeHus "domain"ykasbiBalo T Csl CNeKTpasb-
Hble KoadhuumeHTbl 4o (O)unnnocne (1) TNS gekognpoBaHus.

spectrumj (idx. domain) YKasanio/fib Ha ChnekTpajibHble faHHble, CBfA3aHHble C N1I€BbIM KaHasloMm
channel_pair_element () c nHgekcom idx. B 3aBucMmocTn 0T 3Ha4yeHusa "domain”
yKasblBal T CA cnekTpasbHble KoadhduuymeHTbl o (O) nnnnocne (1) TNS gekogu-
poBaHus.

spectrum_r (idx. domain) YKkazaTenb Ha cnekTpajbHble [aHHble, CBA3aHHble C MpaBblM KaHaioM
channel_pair_element 0 c nHgekcom idx. B 3aBucMmocTm oT 3Ha4yeHuns "domain”,
yKa3sblBalo T €A cnekT pasbHble KoahdunumneHTbl o (0) nnnnocne (1) TNS gekogm-
poBaHus.

10.3.3 Tlpouecc gekognposaHus

CnapeHHsblii KaHan ocHoBaH Ha BCTpoeHHOM single_channel_element(). koTopsblli 06beguHAeTCa 415 3TOro
C HEKOTOPbLIMW COOTBETCTBYIOLLMMU NONAMU.

CnapeHHble LeneBble aneMeHTbl cuHTakcuca (SCE nnu CPES) agpecyloTcs, UCNONb3YS ABa 3/IeMeHTa
CUHTakcuca. Bo-nepBbix, none cc_targetjs_cpe ykasbiBaeT, agpecytoTcsa nm SCE nnm CPE. Bo-BTOpbIX, none
cc_target_tag_solectykasbiBaeT instance_tag SCE/CPE.

Onepauua macwTtabupoBaHua, BK/OYEHHAA B cnapuBaHuWe KaHanoB, onpegenseTcs 3HaYeHUAMU
gain_element. koTopble ONUCbLIBAOT UCMONb3YeMblii KO3 ULUEHT yCcUNeHns 1 3Hak. B cooTBeTCTBMM C NpoLueay-
pamu KogupoBaHUs 4151 MacluTabHbIX KO3 hULMEHTOB 1 NO3ULKIA intensity stereo 3HaueHns gain_element gud-
hepeHumanbHO KOAUPYOTCA C UCNOb30BaHMeM Tabnuubl XadpdmaHa ans MacwTabHbiX KO3 PULMEHTOB. TOYHO
Takxxe fekoanmpyemMble KO3 MULMEHTbI YCUTEHUA 415 Napbl OTHOCATCA KOKOHHbIM rpyrnnam CrekTpasbHbIX KO-
hmuneHToB.

Heszasucumo kommyTtmupyemble CCE 1 3aBucnumo kommyTtmpyemole CCE

EctbaBa Buga CCE: "He3aBUCUMO nepekiyaemMbie” 1 "3aBUCUMO NepekyaemMble”. He3asucumo nepe-
kntoyaembim CCE saBnsietca CCE. B KoTopoMm cTaTtyc okHa (T. e. window sequcnco n window_shape) CCE He
[0/HKEH COOTBETCTBOBAThL CTaTyCy OKHa /ito60ro cnapeHHoro SCE unn cnapeHHbix kaHanos CPE. ECTb HEeCKobko
BaXHbIX OrpaHNyeHMNii:

Bo-nepsbix, TpebyeTcs, 4TO6bl He3aBUCMMO nepeknoyaemblii CCE Mor ncnonb3oBaTb TO/IbKO 3/IeMEHT
common_gain. a He cnucok gain_eloments.

Bo-BTOpbix. CCE fo/1KeH 6bITb NOJIHOCTLIO J,eKOAMPOBAH BO BPEMEHHOM NPOCTPaHCTBe (BKNYasa 6aHK
hunNbTPOB CMHTE3a) A0 MacliTabupoBaHus n gobasneHuns K pasnmyHbim SCE n kaHanam CPE. ¢ KOTOPbIMU OH
crnapeH, B c/lyyae HeCOOTBETCTBMSA cTaTyca OkHa.

Y 3aBucumo nepekntoyaemoro CCE. ¢ gpyroli CTOpOHbI, AO/KEH GbiTb CTATyC OKHA, COOTBETCTBYHOLLNIA
BceM ueneBbiM SCE u kaHanbl CPE. KoTopble cnapeHbl COr/lacHO CMUCKY 3/IeMeHTOB cC_1u cc_r. B atom cnyvyae
CCE ponxeH 6bITb NOSIHOCTLIO J,eKOANPOBAH B YACTOTHOM MPOCTPAHCTBE U 3aTeM MacluTabupoBaTbCsA B COOTBET-
CTBUM CO CMNCKOM ycuneHuns fo gobasnexHus k uenesomy SCE unm kaHanam CPE.

Cnepyownii ncesgokog B dyHkuumm decode_ coupling_channel () onpegenseTt gekogmpoBaHue Ans 3aBu-
CUMO MepekiyYaemMoro ajleMeHTa cnapeHHoro kaHana. CHavyana cnektpasnbHble KO3 MULNEHTbI BCTPOEHHOTO
single_channel_element () sekogmpytoTca 1 NOMeLalnTCcs BO BHYTPEHHUI 6ydiep. Tak Kak 31eMeHTbl yCuneHus
Ans nepsoii cnapeHHoii uenu (listindex == 0) He NnepegatTCcsa, BCe 3HaYeHWs gain_element, cBaA3aHHbIe € 3TON
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Lenblo, Kak npegnonaraeTcs, pasHbl 0, T. €. cnapeHHblii KaHan fob6aBnseTca K CnapeHHoOMY LeneBoMy KaHany
C ero macwrabupoBaHueMm. ViHaye cnekTpasbHble KO3 uymeHTbl MacwTabupytoTcsa ngobasnaTcsa K koaddu-
LMeHTam cnapeHHbIX LiesieBblX KaHasn0B, UCMO/b3ys COOTBETCTBYIOL NI CNNCOK 3HaYeHuii gain_element.

He3aBucnmo kommyTupyemoli CCEgekoampyeTcs Kak 3aBUCUMO KOMMYTupyemblii CCE. nmetowmii Tobko
3afemMeHTbl common_gain_eloment. OgHako nonyyawwniics MacliTabupoBaHHbIli CNeKTp Npeobpa3oBbiBaeTCA
06paTHO K ero BpeMeHHOMY npefcTaB/eHnto 1 3aTem cnapneaeTcs.

Cnepyety4yecTb, UTO cNUcKM gain_elemcnt MoryT 6b1Tb COBMECTHO UCNO/b30BaHbI /IEBbIM U NPaBbIM KaHa-
naMu [0/1EBOrO 3/IeMeHTa napbl KaHasoB. OTO CUTHa/U3UPYeTCA HyNeBbIMU CC_/ U CC_T. Kak 0603Ha4YeHo B
Tabnuue 60.

Ta6bnuuya 60— CoBMecTHOe MCNONb30BaHWE CNUCKOB gaineiemenl

ecj. O6LWWiA CNUCOK ycunexus JleBblii cnucok ycunexus MpaBblii cnnMcok ycunexus
cer npeAcTaBneH npejcTaBnex npeAcTaBieH

0.0 na HeT HeT

0.1 HeT HeT na

1,0 HeT aa HeT

1.1 HeT aa na

decode_coup!ling_channelO

-feKkoanpyeT crnekTpasibHble KO3(MMULNEHThI BCTpoeHHoro single_channel_element B 6ydep
«cc_spectrum []».

[ O6befnHeHne cnekTpasnbHbIX KOAPULNEHTOB NO LeneBbiM KaHanam 7

listindex - 0O:

for (c = 0; c <num_coupled_elements+1; ¢ ++>{

if (! cc_targot_is_cpo [c]) {

couplo_channel (cc_spectmm. spectrum_m (ccjargetJag_select[c]. cc_domain). listindex ++):

}

if (ccjargetjs_cpe [cj) {

if(!ccjlc] &&! cc_r[c]) {

couple_channel (cc_spectrum,spectrumj(ccjargetjag_select[c]. cc_domain). listindex);

couple_channel (cc_spectrum. spectrum r (ccjarget tog_select[c]. cc_domain). listindex ++):

}

if (ccjlej) {

couple_channel (cc_spectrum.

spectrumJ (ccjargetjag_se'ect[c). cc_domain). listindex ++)):

if (cc_r[c]) {

couple_channel (cc_spectrum, spectrum_r (ccjargetlag_select [cj. cc_domain). listindex ++));
couple_channel (sourco_spectmm []. dest_spectrum []. gainjistjindex)

idx =gainjistindex;
a=0;
cc_scale = cc_scalejable [gain_element_scatej;
for (g = 0; g <num_window_groups: g + +){
I JekoaupoBaTb cnapeHHble 3/1IeMEHTbI YCUEHUA AN 3TOW rpynnbl 7
if (common_gain_eloment_present[idx]) {
for (sfb = 0; sfb <max_sfb; sfb ++) {
cc_sign pdx] [g] [sfb] = 1;
gain_element[idx][g] [sfb] = common_gain_element [idx]:}
else {
for (sfb = 0; sfb <max_sfb. sfb +*) {
if (sfb_cb [g] [sfb] == ZERO_HCB)
continue;
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if (gain_element_sign) {

consign [idx] [g] [sfb] =1 -2 * (dpcm_gain_element [idx] [g] [sfb] & Ox1):
gain_eloment [idx] [g] [sfb] = a+ = (dpcm_gain_element [idx] [g] [sfb]» 1):
} else {

cc_sign [idx] [g] [sfb] = L

gain_olement [idx] [g] [sfb] = a+ = dpcm_gain_clement [idx] [g] [sfb]:}

I* BbINOAHATb CNapuBaHue LeneBbiX kKaHanos */

for (b = 0; b <window_group_length [b]: b * +) {

for (sfb = 0: sfb <max_sfb: sfb ++) {

if (sfb_cb [g] [sfb]! = ZERO_HCB) {

cc_gain [idx] [g] [sfb] = cc_sign [idx] [g] [sfb] * cc_scale'-gam_element [idx] [g] [sfb]:

for (i= 0:i <swb_offset [sfb+1]-swb_offset [sfb].

dest_spectrum [g] [b] [sfb] [i] + = cc_gain [idx] [g] [sfb] * source_spectrum [g] [b] [sfb] [i].

10.3.4 Tabnuubl

Ta6nuya 61 — MacwTabupoBaHue Ana cnapeHHbix kaHanos (cc_scale_table)

3HayeHne 'gain_olomenl_scalo’ Pa3pelwienne amnautygel "ec_scafe' Lar, nb
0 2'(1/8) 0.75
1 2 N(1/4) 1,50
2 2'(1/2) 3.00
3 2'1 6.00

11 MpepackasaHune

11.1 OnucaHue MHCTPYMeHTa

MpepackaszaHne MCNonNb3yeTcsa ANA YAYYWEHHOTo YCTpaHeHUsA n36bITOYHOCTU, U 0COBEHHO 3D PEKTUBHO
B C/Nlyyae 60n1ee WM MeHee CTauMoHapHbIX y4acTKOB CUrHana, KoTopble ABNATCA Hanbonee TpeboBaTe bHbI-
MW C TOYKU 3peHus Heo6XxoaMMol cKopocTu nepedayn. NpeackazaHne MOXeT ObiTb MPUMEHEHO K KaXA0MY
KaHany Cc MOMOLLbI BHYTPUKAHaNbLHOrO (MM MOHO) NpeAckasbiBaloLLero ycTpoiicTBa, KOTOpoe WCMnonb3yeT
aBTOKOPPENAUMIO CNeKTpanbHbIX COCTaBAALWMX NocnegoBaTenbHbiX hpeiimos. Mockonbky windov sequence
Tuna EIGHT_SHORT_SEQUENCE yka3biBaeT Ha CuUrHa/ibHble U3MEHEeHUs, T.e. HecTauMoHapHOCTb, npepa-
ckaszaHue ucnonb3yetcs, Tonbko ecau window_sequonce wumeeT Tunbl ONLY_LONG_SEQUENCE,
LONG_START_SEQUENCE wan LONG_STOP_SEQUENCE. Vcnonb3osaHne MHCTpyMeHTa npejckasaHus
SABNSAETCA 3aBUCMMbIM Npodhunem.

[na kaxporo kaHana npejckasaHne NnpuMeHaeTcs K cnekTpasbHbIM KOMMNOHEHTaM, NOJTyYEeHHbIM B pe3y/ib-
TaTe CnekTpasibHOro npeobpasosaHns B 6aHke (OUIbTPOB. [IN1A KaX40ro CNekTpasibHOro KOMNOHeHTa, BN/i10Thb A0
PRED_SFB_MAX. ecTb 0ANH COOTBETCTBYIOLLUIA NpeAckasaTesnb, NPUBOAALLMIA K 6aHKy NpeackasaHuns, rae Kax-
Abl NpeackasaTtesnb UCNOAb3YeT aBTOKOPPENALMNIO CNEKTPaIbHbIX 3HAYEHWI NocnefoBaTeNbHbIX (hpeiimoB.

MonHasa cTpykTypa KOANPOBaHNA C NCMONb30BaHNEM 6aHka h/IbTPOB C BbICOKOI CMeKTpasibHOl pa3peluato-
e cnocobHOCTbLIO NoAgpasyMeBaeT UCMNOb30BaHNe 0b6paTHbIX afanTUBHbIX NpeackasaTteneil 4Na fOCTUXKEHNIA
BbICOKO ah(hpEeKTUBHOCTU KOANPOBaHUA. B aTom cnyyae KoadphuumeHTbl npeackasaHna BbIYUCASAIOTCA NO Npesbl-
AYWWM KBAHTOBAHHbLIM CMEKTPa/IbHbIM 3HAYEHNAM B KOAEpe, TakxXe Kak U B fleKoiepe, N HUKakas AonoHUTENb-
Has cnyxebHasa nHopmauna He TpebyeTca A4N1A nepefayn KOIPMULMEHTOB NpeAcKasaHuns, B OTANYME OT NPAMbIX
afanTUBHbIX Npeacka3aHuini. ObpaTHo-afanTMBHOE NpejAckasaHne BTOPOro Nnopsaka ¢ pewwetyaTon CTpyKTypoii
MCNonb3yeTcs ANA KaXA0ro CNeKkTpasbHOro KOMMNOHEHTA Tak. UToObl Kax bl npeAckasaTtesb paboTan co cnekT-
panbHbBIMU 3HAYEHMAMUK ABYX Npeablaywmnx dpeiimos. MNapameTpbl Nnpeackasartesns afanTUpyTCs K TEKyL el
CUTHaNbHOI CTAaTUCTUKE OT hpeliMma K hpeiiMy, MCNo/b3ys aNropuTM agantauumn Ha ocHose LMS. Ecnu npefcka-
3aHue aKTMBHO, Ha BXOf KBaHTOBaTenA noctynaeT ownbka npeAckasaHns BMECTO UCXOAHOI0 CnekTpasibHoro
KOMMOHEHTA, 4TO NPUBOANT K yBENTNYEHUIO 3P (PEKTUBHOCTHN KOLMPOBAHNS.

YT06bI COXpaHUTb TpeboBaHNA Ha MUHUMYME, NepeMeHHble COCTOSIHUA NpeAckasaTensa KBaHTYTCA nepes
XpaHeHnem.
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11.2 9nemMeHTbl flaHHbIX
predictor_data_present 1 6uT. yKasblBatoLWwuii, ICNONb3YeTCs NN NpefckasaHne B Tekywem gpeiime (1)
nnn Het (0) (Bcerpa npepctaBneHo npu  ONLY_LONG_SEQUENCE,
LONG_START_SEQUENCE u LONG_STOP_SEQUENCE. cm. 6.3. Tabnu-
uy").
prodictor_reset 16M1T ykasblBatoLLMii, NPOMCXO4MT N1 cOpocC NpefckasaTens B Tekylem dpei-
Me (1) nnn HeT(0) (TOonbkOo ecnu donar predictor_data_present ycTaHoBf€EH,
cm. 4.3, Tabnuyy 15).
prodictor_reset_group_number 5-6uTHOe uyucno, onpegensiollee rpynny, kotopas 6yaert copolieHa B Teky-
wem dpeiime, ecnm cbpoc npeackasarena aktusuposaH (Tonbko ecnn donar
predictor_resetyctaHoBneH, cM. 4.3. Tabnuyy 15).
prediction_used 16uT ANa KaxAoi nonockl MacwTabHbix koadduunenTos {sfh). onpeaensio-
L1l BKNOYEeHOo v npeackasaHue (1) nnm Het (0) ansa nonocel sfb. Ecnm max_sfb
MeHblwe, yem PRED_SFB_MAX. Torga, gnsa (6onbwe nav pasHo max_sfb.
prediction_used][i] He nepepgaeTcsa, U NO3TOMYy ycTaHaBnuBaeTcs B HOMb (0)
(Tonbko ecnu pnarpredictor_data_presentyctaHoBneH, cm. 4.3, Tabnuyy 15).
Tabnvua 62 onpefenseT BEPXHUIA Npefen Noaoc MacwTabHbIX KO3 ULNEHTOB, A1 KOTOPbIX MOXET UC-
nonb30BaThCA NpejckasaHue.

Tab6nunuya 62 — BepxHUil HacTOTHLIW Npeaen ANs npepckasaHus

YacToTta prod SIB MAX Konnyecteo . MakcvmanbHas yactota
avckpetusaumn. T, =0T npejckasaresiei npejckasaqus, Iy
96000 33 512 24000.00
88200 33 512 22050.00
64000 38 664 20750.00
48000 40 672 15750.00
44100 40 672 14470,31
32000 40 672 10500.00
24000 41 652 7640.63
22050 41 652 7019.82
16000 37 664 5187.50
12000 37 664 3890.63
11025 37 664 3574.51
8000 34 664 2593.75

3TO0 03HauaeT, YTO Ha YacToTe guckpeTtusauunn 48 k' npeackasaHne MOXeT UCMOob30BaTLCA B Nosocax
MacLlTabHbix koadpuuneHTos ot 0 go 39. CornacHo Tabnuue 46 311 40 nonoc MacwTabHbIX KO3 P ULNEHTOB
BKkMtoyaT nuHun MAKM 0...671, cnefoBatenbHO, N0 MakCMMymy nmeetcs 672 npegckasarens.

11.3 Tlpouecc gekoampoBaHus

[ns Kax[oro cnekTpasibHOro KOMMNOHeHTa BN/I0Th 40 npeaena, onpegeneHHoro PRED_SFB_MAX kaxgoro
KaHasna, ecTb OAMH npepackasatenb. NpeackasaHnem ynpasnstloT Ha ocHoBe single_channel_element {) nau
channel_pair_element (), Ha ocHoBe nepepgaHHOl cnyxebHoli MHhopmaLmu, efgBa Wwara: cHavyana Ana Lenaoro
hpeiima, a 3aTeM 415 KaXA0i oTAeNbHOM nonockl MacwTabHbiX KoadduymeHTos (cm. 11.3.1). KoachpuymeHTsl
npejckasaHus 415 KaxAoro npeAckasartesis BbIYNCIATCA N0 NpeablAyLuM BOCCTAHOB/IEHHBIM 3HAYEHUSAM CO-
OTBETCTBYIOLLMX CNEKTPasbHbIX COCTaBNALWMX. JeTann HeobxoaumMon 06paboTku NpeackasaTens onucbIBaTCa
B 11.3.2. B Havane npouecca AeKoAMpOoBaHUA NHULUANN3NPYIOTCA BCe Npeacka3aTenn. MexaHusm nuuumnanusa-
Lun n cbpoc npeackasarteneil onucbisatotcs B 11.3.2.4.

11.3.1 CnyxebHas nHdopmauuna npeackasarens

Cnepywouee onvcaHne aeicTBuTenbHo Ans nw6oro ogHoro single_channel_element () nnan ogHoro
channel_pair_elcment () u L,OMKHO 6bITb NPUMEHEHO K KAXAOMY TakoMy anieMeHTy. [lna kaxaoro peiima cny-
XebHas uHhopmauus npeackasaTens 4o/MHKHA O6bITb U3BNEYEHa 3 MOTOKa 6UTOB, YTOGbLI OCYLLECTBUTbL yYNpasrie-
HUe ganbHeliwein o6paboTkoli NpefckasaTtens B gekogepe. B cnyyae single_channol_element () ynpaBnsatowas
nHhopmauma gonyctuma gna 6aHka npepckasarteneil kaHana, CBA3aHHOro ¢ 3TUM 37ieMeHTOM. B cnyuvae
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channel_pair_element() ecTb gBa BapuaHta. Ecnu common_window = 1. eCcTb TO/IbKO OAUH Habop ynpasnsawoLLen
MHopMauun, koTopas gonyctuma ans AByx 6aHKOB npefckasatenei AByX KaHa/10B, CBA3aHHbIX C 3TUM 3/1EMEH-
ToM. Ecnu common_window = 0, ecTb ABa Habopa ynpasnstLwelii nHpopmaLum ANa Kax4oro u3 aByx 6aHKoB
npejckasaTenei AByx KaHan0B, CBA3AHHbIX C 3TUM 3/1EMEHTOM.

Ecnn window_sequence umeeT Tun ONLY_LONG_SEQUENCE, LONG_START_SEQUENCE wunaun
LONG_STOP_SEQUENCE. 6uT predictor_data_present cuutbiBaetcs. Ecnm 3ToT 6UT He ycTaHoBneH B (0). TO
npefjckasaHue BblK/loMaeTCs ANA BCEro TekyLlero ppeiiMma, v HeT ganbHeliwel cnyxebHon nicpopmaymm o npea-
ckazaHuun. B aTom cnyyae 6uT prediction_used 4ns kaxaoi nonockl MacwTabHbIX KO3 PULNEHTOB, COXPAHEHHO
B Aekogdepe, A0o/MKeH 6bITb 06HYyNeH. Ecnm 6uT prodictor_data_present yctaHoBneH B (1). To npeackasaHne uc-
nonb3yeTca ANA Tekywero ppeiima, n 6uT predictor_reset cuntolBaeTcsa, onpefensasn, npumeHsercsa num cépoc
npepckasartens B Tekywem gppeiime (1). unm HeT (0). Ecnum predictor_resetycTaHOBEH, TO CUUTLIBAKOTCS Cneayto-
wue 5 6MTOB, COOTBETCTBYIOLLME YAC/Y, ONpeensatolemMy rpynny npejckasaresnei, Kotopble 6yayT cOpoLLeHbl B
Tekywem cpelime (cm. Takke 11.3.2.4). Ecnu predictor_reset He ycTaHOB/IEH, TO B NOTOKe GUTOB ykazaHHOe
5-6MTHOE YMCo OTCYTCTBYET. 3aTeM cuuTbiBalOTCA 6UThI prediction_used, KOTOpble yNpas/isaloT UCMO/Ib30BaHUEM
npeackasaHvsa B KaxA01 nonoce maclwtabHbIX KO3 OUUNEHTOB NLANBUAYANBHO, T. €. €CNN BUT yCcTaHOBNEH ANS
onpepeneHHo nonocbl MacwTabHblX KO3 MULNEHTOB, Npejcka3aHne BKNYaeTca 419 BCeX CNeKTPasbHbIX KOM-
NMOHEHTOB 3TOW MO0CHI MacWTabHbIX KO3 (PULMEHTOB, N KBAHTOBaHHas OlWMGKa NpeAcka3aHus Kaxoro cnekr-
panbLHOro KOMNOHeHTa nepefaeTcs BMECTO KBAHTOBAHHOIO 3HAYEHUSA CNEeKTPasibHOro KOMMNOHeHTa. iHaye npeg-
cKasaHue oTKNoYaeTcsa AN 3TO0l NON0Chl MacliTabHbIX KO3 ULMEHTOB, U NepefalnTca KBAHTOBaHHbIE 3HAYEHUS
crnekTpasibHbIX KOMMOHEHTOB.

11.3.2 O6paboTka npepckasartens

11.3.2.1 O6uwue ceefeHuns

Cnepytouiee onucaHne AeiCTBUTENbHO ANA O4HOTO NpeackasaTens U 40/KHO 6blTb NPUMEHEHO K KaXA0My
npepckasatenio. Micnonb3yetca o6paTHoe afanTMBHOe npefckasaHne BTOPOro nopsjka ¢ peweTtyaToi CTPyKTy-
poii. Ha pucyHke 7 nokasaHa cooTBeTCTBYlOLWan 6/10k-cxema npeAckasaHus B gekogepe. OueHka xeit () TekyLye-
ro 3Ha4eHUsa cnekTpasbHOro KOMMNOHEHTa X (N), BblYNCNEHHAsA MO NpeablAyLMM BOCCTAHOBIEHHbIM 3HAYEHUAM
X,K (n-1) nxrec(n-2), coxpaHseTcs B 3NeMeHTax pernctpa CTpyKTypbl npegckasaTtens ¢ NoMoLL b KoaduumeH-
TOB nNpepckasanns K, (M) nk2(m). ATa oueHka 3atem fob6aBnseTcsa K KBAHTOBAHHOW OWKNGOKe npeackasanus B (n),
BOCCTaHOBJ/IEHHO NO NepeAaHHbIM JaHHbIM, KOTOPas NPUBOAMUT K BOCCTAHOB/IEHHOMY 3HAYEHUIO Xrec (N) TekyLue-
ro cnekTpasnbHOro kKoMNoHeHTa x (n). Ha pucyHke 8 nokasaHa 610K-cxeMa 3Toro npouecca BOCCTaHOBNEHUS ANA
ofHOro npegckasarens. Mpepckasaresib COCTOUT U3 iBYX OCHOBHbIX 3/IEMEHTOB, KOTOPbIE pacnosiaratoTcs Kacka-
AOoM. B kaxaom anemeHTe yacTtu xeit. , (n), T=1. 2 OUEHKMN BbIYNCAAKTCA COrNacHo

XqBbT (M) = bKT(N) RIFYS-1).
rae

r,o(n) = ax™(n).

M9.,(n) = a(rg0(n -1) - b-k,(n)eq0(n))
" <gJn) = egmA n)-x 0iim(n).

CnepoBsaTtesibHO, NO/IHaA OLeHKa:

x0J n) = xex,(n) xB112(n).

KoHcTaHTbl @ u b, 0 < a. b 51 asnawTca KoaduuneHTammn 3aTyxaHus, KOTOpPble NPUMEHSAIOTCA B LieNsax
cTabunmsauum peKypcuBHOI CTPYKTypbl. Bnarogapsi M Bo3mOXHble KoniebaHus 13-3a ownboK nepegayn unu
apelicha Mexay koadduureHTammn npejckasaHus 1U3-3a YACNEHHO NOrPeLHoCTM B Kogepe 1 gekogepe MoryT
nocTeneHHo 6bITb YyCTPaHEeHbl UK faxe npefoTBpalleHbl.

B cnyyae cTtauMoHapHbIX CUTHaN0B U ¢ = b= 1 ko3t uLmeHT npeacka3aHns anemeHTa T BbluncnseTcs

T =12uB» =W "> =W ").

YT006bI agjantmpoBaTtb KOS(*)(*JVILI,I/IEHTI:;I K TEeKYLW UM CUTHaTbHbIM CBOWCTBaM, MatemMaTuyeckme oxumaaHus B
npueeeHHOM Bbllle ypaBHEHUN 3aMEHAT Ha yCpeAHEHHbI€ N0 BPEMEHU OLEHKN, N3SMEPEHHbIE 3a OrpaHVIHeHHbIVI
I'IpOLIJI'IbII7I CUTHaNbHbIN nepuog,. lo/mxeH 6bITb NPUHAT KOMAPOMUCC MEXAY XOpOUJeVI CXO0A4NMOCTbHO nonTnumMmalsb-
HO HaCTpOVIKOI}i npenckasartena B Te4eHne nepnonoB curHana c KBa3I/ICTaL|,I/IOHapHOI‘/'I XapaKTepI/ICTI/IKOVI N BO3-
MOXXHOCTbHO 6bICTp0|7I ajantauumn B cayyae HecTauMoHapHOCTU. B 3TOM KOHTEKCTe 0COOEHHO MHTEePECHbI asiropuT-
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Mbl C UTEPATUBHbLIM Yyy4lIEHNEM OLEHOK, T. €. 0T oTcyeTa K oTcyeTy. 34eCb MCNOMb3yeTCA MeTOA HavMeHbLUNX
kBagpatoB (LMS)n koachhnumeHTbl NpeackasaHnsa BbIYMCNAOTCA CleayoLWmMM obpasom:

CORmM(n)

KN+ ARm(n)

C
CORJn)-aCORJIN-V% m, (>1)m=

VARIN) =a-VARIN-1)* 0.5 m(<£..,(/>-1) + B|71.,(n)).

rae a — BpeMs ajanTtauuu, NOCTOsSHHasA, KoTopas onpegenseT BAMAHWE TeKyLiero oTcyeTa Ha OLeHKY
MaTtemaTnyeckoro oxugaHus, a =0.90625.

OnTuMasnbHble 3HaYeHNa KO3 nLMEeHTOB 3aTyxaHus a u b AoMKHbI O6bITb ONpefeneHsbl N3-3a kKomnpoMmucca
MeXAy BbICOKMM yCUIeHneM npejckasaHnsa n 6biCTpbIM BpemMmeHeM cnaga. BeibpaHHble 3HaveHns a =b =0.953125
He3aBWCUMO OT TOro, BbIK/TIOYEHO NN Npejcka3aHne Boo6bL e nimn ToNbKo ANA onpefenieHHoR nonockl MaclTab-
HbIX KO3h(PULMEHTOB, NN, BCE NpecKasaTenn BblYNCIATCA NOCTOSHHO, 4719 NOCTOSIHHOM aganTaumm koaddu-
LIMEHTOB K TEKYLLe/i CUTHA/IbHON CTaTUCTUKe.

Ecnn window_sequence umeeT Tunbl ONLY_LONG_SEQUENCE, LONG_START_SEQUENCE u
LONG_STOP_SEQUENCE, otnmyaeTcs TONbKO BblYNC/IEHWE BOCCTAHOB/IEHHOMO 3HAYEHUA KBAHTOBAHHbIX CMekK-
TpasbHbIX KOMMOHEHTOB B 3aBUCMMOCTHM OT 3Ha4YeHus 6uTta prediction_usod:

ecnu 6uT yctaHoBneH B (1). To kBaHTOBaHHasn owmnbka NnpeAckasaHns, BOCCTAHOB/IEHHAS N0 NepefaHHbIM
JaHHbIM, NpubasnseTcs K oueHke xOL (N) BbIYUCIEHHON Npefcka3aTenem, 06pa3ya BOCCTaHOB/IEHHOE 3HaYeHNne
KBAHTOBAHHOrO CNEKTPasbHOTO KOMMAOHEHTA, T. e. Xnc (1) = xoi((n) + e, ();

ecnu 6uT He ycTaHoBneH B (0), TO KBAHTOBaHHOE 3HAYEHKe CNeKkTPasibHOro KOMNOHEHTa BOCCTaHaB/IMBaeTCA
HenocpeacTBEHHO NO nepeAaHHbIM 4aHHbIM.

B cnyuyae kopoTkux 6710k0B, T. . \vindow_sequenco nmeeT Tun EIGHT_SHORT_SEQUENCE. npegckasa-
Hue Bcerfa oTk/l4aeTcs, 1 BbINO/IHAETCA COPOC BCex nNpefcka3areseil BO BCex nosiocax MactabHbix Koadu-
LIMEHTOB. KOTOPbI 3KBMBaNEHTEH nHMunanusaumm (cM. 11.3.2.4). ina single_chamrel_ element () 06paboTka npeg-
ckasaTtens Ans ofHoro ppeliMa BbINOMHAETCA COrNacHo criefyowemMy ncesaokoay.

(MpeanonaraeTcs, 4TO BOCCTAHOB/IEHHOE 3HaYeHne y_rec(c), KoTopoe ABnseTcsa MM60 BOCCTAHOB/IEHHOW
KBAHTOBAHHOM OLWINGKOW NpeackasaHns, NM60 BOCCTAHOBAEHHbIM KBAHTOBaHHbIM CMEKTpasibHbIM KO3 UL MeH-
TOM. A4OCTYMHO U3 Npeablayuiein o6paboTkn.)

if(ONLY_LONG_SEQUENCE ||[LONG START_SEOUENCE\\

LONG_STOP_SEQUENCE){
for (sfb = O: sfb <PRED_SFB_MAX: sfb ++) {
fc = swb_offsetjong_window [fsjndex] [sfb]:
Ic =swb_offset_long_window [fsjnd e x] [sfb+1];
for (c =fc; ¢ <Jc: ¢ +*) {
x_est[c] = predictQ,
if (predictor_data_present && prediction_used [sfb])
x_rec [c] =x_ost[c] +y_roc [c]:
else
x_rec[c] =yjec [c]:
}
else {
reset_all_predictors().

B cnyyae channel_pair_element () c common_window = 1eAUHCTBEHHOE OT/INYNE 3aK/104aETCA B TOM, 4YTO
BbluMCNEeHNe X_est U Xjo C BO BHYTPEHHel neTne uukna BbINONHAETCA ANA 060MX KaHanoB, CBSA3AHHbLIX C
channel_pair_element (). B cnyyae diannel_pair_elemont () c common_window = 0 y KaXAoro kaHana ectb
npefckasaHne B COOTBETCTBUM C KaHa/IbHOW CyxebHOol nHopmaLmein npegckasaHms.

11.3.2.2 KsaHTOBaHMWeE NpW BbIYUCIEHUN NPefCcKas3aHns

[na 3afaHHoOro npegckasatens fOo/HKHbl 6bITb COXpPaHeHb! WeCcTb napaMeTpoB cocTosHua: 0, n, CO/?,.
COR2, VAR, n VAR2. 37tu NepeMeHHble XpPaHATCA Kak OKpyr/ieHHble |IEEE-uncna ¢ nnasawowell 3ansaToi
(T. €. 16 cTapwux pa3pagos c/oBa).
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MpeackasaHHoe 3HayeHWe XxenokpyrnseTca Ao 16-paspagHoro npefcTaBfeHWs ¢ naaBaloliein 3anaToi
(T. €. K 7-paspsagHoi MaHTMCCe) 4,0 BO3MOXHOCTU NCMNO/Ib30BaHUS B /TI060M BblUMCIEHUW. TOUHbI anropuTm oKpyr-
neHus nokasaH B ncego C-dpyHkumm flt_round_inf(). Cnegyet yyecTb, 4TO U3 COOGPaxXeHMUi CIOXHOCTU peannsa-
Ly BMECTO OKPYrneHns K 6amxaiilieMy 3Ha4eH1Io CNosb3yeTca OKpYr/ieHne B CTOPOHY 6@CKOHEUYHOCTH.

BbipaxeHus (bIVARJ n (b/VAR2) okpyrnsatwTcsa 4o 16-pa3psgHoro npeAcTaBneHns ¢ nnaBalowen 3anatoi
(T. €. K 7-paspsagHoli MaHTMCCe), YTO MO3BOJIAET BbIYUCANTL 3TU OTHOLWEHMSA MO ABYM Heb6oMbliMM Tabnuuam.
C-kof Ana reHepaumu Takux tabniuvy nokasaH B ncesno C-pyHkunn makejnvjables ().

Bce npomexyTouHble pe3ynbTaTbl B KaX40M BblYMC/IEHUN C N1aBaloLLeli 3anaToli B anroputme npegckasa-
HUs 6yayT NnpeacTasBfeHbl B OKPYrneHHOol hopme ¢ ucnonb3oBaHmeM (OUKCUMPOBAHHOW TOYHOCTM € NnaBatoLei
3ansaToii.

BbluncnmTenbHblii Mogynb IEEE ¢ nnasatoweit 3ansiToii, nCNonb3yeMblii npy BbINOIHEHUW BCeX apudmeTn-
Yyecknx AeicTBuii B UHCTPYMEHTe NpefckasaHus, BkaovaeT ceyoLe onuum:

OKpyrneHue kK 6amxaniemy 3Ha4eHN0; OKpYrneHne K 3Ha4eHuno ¢ Maagwmnm 3Havalium 6MTom, paBHbiM 0.

WcknoyeHne nepenosiHeHna — 3HavyeHus, BefIMynHa KoTopbix 60Mblle, YeM camoe 60/1bLoe BO3MOXHOE
3HayeHne, 6yyT yCTaHOB/IEHbI B 6ECKOHEUYHOCTb.

WcknioyeHne noTepy 3HaUMMOCTM — NOCTENeHHas NoTeps 3HaYNMOCTu (AeHOpManm3oBaHHble Yncna) byget
nogaepxuBarbcs; 6yayT 06HYNEHbl 3HAYEHNA, BENIMYNHA KOTOPbIX MEHbLLE, YEM CaMOe MasieHbkoe npeacTaBu-
MOe 3HauyeHwue.

11.3.2.3 BbICTpbI aNropuTM 49 OKPYT/IeHUs

7

static void

ftt_round_.inf
(float ‘pf).

int fig:

unsigned long tmp. tmpl. tmp2:

tmp = '(unsigned long") pf:

fig =tmp & (unsignedlong) 0x00008000:

tmp &= (unsigned long) OxffffOOOO:

tmpl = tmp:

/* okpyrneHue 1/2 Isb k 6eckoHe4yHoCTU Y

if (Mo {

tmp &= (unsigned long) Oxff800000: I M3BNEYb IKCMOHEHTY U 3HaK V
tmp | = (unsigned long) 0x00010000: [ BcTaBuTb 11sb7

tmp2 - tmp: I* go6asuTb 11sb n urHopuposaTtb OANH 7

tmp &= (unsigned) 0xff800000: I u3BNeYb IKCMOHEHTY U 3HAK 7
‘pf=*(float'). &mpl+ ' (float') &mp2 - * (float’) &tmp:

/* BblyecTb oauH '/} {

‘pf=*(float ».&tmp:}

11.3.2.4 TeHepupoBaHune okpyrneHHoro b/lar

static foot mnt_table [128]:

static float expjable [256]:

I dyHKums flt_round_even 0 paboTaeT TO/IbKO A1 apryMeHTOB B inanasoHe
* 1.0< *pf <2.0-2*-24

‘/static void flt_round_even (float 'pf).

intexp. a:

float tmp:

frexp ((double) ‘pf. &exp):

tmp ~ ‘pf* (1 «(8-exp)): = (int) tmp:
if (tmp-a)> = 0.5) + +;

iff(tmp-a) == 0.5) a&=-2;

‘pf= (float)/(1 «(8-exp)):}
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static void make_inv_tables (void)

inti;

unsigned long tmp1l. tmp:

float "pf= (float ") &tmp1;

float ftmp:

"pf=1.0:

for (i=0:i <128:i ++) {

tmp =tmpl * (i«16):/" float 1.m, 7 msb Tonbko *f
ftmp = b/ " (float *). &tmp:

flt_round_even (&ftmp)/" okpyrneHue k 16 6utam7
mntjable p] = ftmp:

onsa (i=0:i <256:

tmp = (i «23);

I float 1.0 *2*exp V. iff* (float") &mp> 1.0) {
ftmp = 1.0/' (float’). &tmp:} else {

ftmp = 0O;

}
exp table p] = ftmp:
}

11.3.3 C6poc npepackasartens

WHuumnanusaumna npegckasartensa o3HavyaeT, YTo napameTpbl COCTOAHUA NpefcKasaTe s ycTaHaBnBaTca
cnepywwmm obpasom: ra=r, =0. COR, =COR2=0, VAR, = VAR2= 1. B Hauane npouecca AeKkoampoBaH1sa BCO
npejckasarenn UHULUANN3NPYIOTCS.

Linknuyeckunii mexaHnsm cépoca npMMeHseTca KOgepoM 1 coobliaeTca fekogepy, B KOTOPOM BCe npef-
cKasaTtesim MHULKanu3nMpyloTca CHOBA B oNpeesieHHOM BPEMEHHOM MHTepBane cnocobom yepegosaHus. C of-
HOI CTOPOHbI 3TO YBENNUYMBAET yCTOWUMBOCTL NpejcKasaress, NOBTOPOHO CUHXPOHU3NPYSA NpejcKasaTenu Kkoje-
pa v gekogepa, v Cc Apyroii CTOPOHbI 3TO NO3BONSET 3aA4aBaTb OnNpeAesieHHble TOUKM BXOAa B NOTOKe GUTOB.

Becb Habop npeackasateneli nogpasgenserca Ha 30 rpynn cbpoca cornacHo Tabnuue 63.

Ta6nunuya 63— Mpynnel copoca npegckasartenei

Homep rpynnbl c6poca Mpepgckasatenu rpynnbl cé6poca
1 PO. P30. P60. P90...
2 P1. P31. P61.P91...
3 P2. P32. P62. P92...
30 P29. P59, P89. P119...

LomkeH nn c6poc 6bITb NPUMEHEH B TekylleM dpelime, onpegensieTca 6utom predictor_resot. Ecnu atoT
6UMT yCcTaHOB/MIEH, HOMEp rpynnbl cbpoca npefckasarteneli, koTopas 6yaeT cbpoweHa B TekylieM dpelime, onpe-
aensietca us predictor_reset_group_number. Bce npeackasartenu, npuHagnexaliune aTow rpynne cépoca, MHULK-
ann3npyTCa Kak onucaHo Bblle. 3Ta UHULManun3ayns fosmkHa 6biTb caenaHa nocse Toro, kak 6bisia BbliNosHeHa
06bl4Has 06paboTka NnpeackasaTeneil AN Tekywero dgpelima. Cnegyert yyecTb, 4To ypredictor_reset_group_number
He MOXeT 6bITb 3HaveHunii 0 unmn 31.

TunnyHbIA UMKA cbpoca HauMHaeTcs ¢ rpynnbl c6poca Homep 1. uHOMep rpynnbl c6poca yBenmumBaeTcs
Ha 1. noka He gocTurHet 30. 3aTeM BCe CHOBa HauuHaeTcs ¢ 1. O4HAKO MOXeT NpoM30iTH paspbiB B HymepaLlum
rpynn cépoca, Hanpumep, U3-3a nepekniyeHna mexay nporpaMmmamm (NoTokamy 6UTOB) NN BbIpe3aHUA U BCTaB-
k1. B aTOM cniyyae ecTb TpM BO3MOXHOCTU A5 paboTel fekogepa:

- NPOMTHOPMPOBATb Pa3pbiB U NPOLOIXNTL HOPMa/bHY0 06paboTKy. DTO MOXET NPUBECTU K KOPOTKOMY
C/NbIWMMOMY UCKaXeHWI0 13-3a HeCOOTBETCTBUA (Apeiid) mexay npeackasatenem B kogepe u gekogepe. MNocne
0HOr0 MOJSIHOTO umkna cbpoca (rpynna c6poca n, n +1.... 30. 1. 2...,, n -1) npeAackasaTenn MNOBTOPHO
CUHXPOHM3UPYHOTCA. KpOMe TOro, BO3MOXHOE MCKaXeHUe NOCTENEHHO YMeHbLUaeTcs U3-3a Koah(h1LMEHTOB 3aTy-
XaHusa a u 5
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- 06HapyXuUTb paspbiB, NPOAO/IKUTL HOPMasbHY0 06paboTKy, HO OTKNHUYNTL BbIXOAHOW CUrHan, NoKa He
6yAeT BbINOSIHEH OAWH NOMHbINA LMK copoca, u npeackasatenn He 6yayT NOBTOPHO CUHXPOHN3MPOBaHbI;

- cbpocuTb BCe Npeackasarenu.

Kaxpgasa rpynna npegckasartenei 4onxHa 6biTb co6polleHa nocne MmakcMManbHOMo 'akTUBHOro" nepmuoga
ANnHOI 240 dpeiimoB. Copoc 30 rpynn c6poca npegckasateneid MoxXeT 6bITb BbINOSIHEH IMG0 NOCTENEHHO, MO0
3a 04uH pas3. NnMbo N6bIM APYrMM NyTEM, NoKa MakcumasnbHblii nepuof cépoca 240 "akTUBHbIX* hpeliMoB He
HapyweH. CneayeT yyecTb, YTO "akTUBHbIN" nepuog B 240 chpeiiMOB MOXET A/INTbLCA HAMHOTO A0/bLIE, YEM
240 dhpeiiMoB, Tak kak dpeliMbl C aKTUBHbIM NpeAcka3aHneM MOryT YyepenoBaTbCsl C MPOM3BOJIbHBIM YMNC/IOM
thpelimoB 6e3 npeackasaHusa. lanee, rpynnsl npeackasarenein MoryT 6bITb aKTUBHbI HE3aBUCUMO APYT OT ApYyra,
Takum o6pasom, TpebyeTca OTAENbHbIM y4eT 'akTUBHOCTU" Kaxaoi rpynnel copoca npegckasaTtenei.

B cnyuyae singte_channel_element () wan channel_pair_element() ¢ common_window =0 c6poc gon-
XeH 6blTb NpuMeHeH K 6aHky(am) npepckasarteneil kaHana(os). CBA3@HHbIX C 3TUM 3/7leMeHTOM. B cnyuyas
channel_pair_element () c common_window = 1 c6poc fo/HkeH 6bITb NPUMEHEH K ABYM GaHkaM npejckasatenein
[ABYX KaHanoB, CBA3aHHbIX C 3TUM 3/1EMEHTOM.

B cnyyae kopoTkoro 6n10ka (window_sequence Tuna EIGHT SHORT SEQUENCE) gomxHbl 6biTb copoLue-
Hbl BCe Npejcka3aTenn BO BCeX Nnosocax MacwtabHbIX KO3 ULMEHTOB.

11.4 Cxewmbl

PucyHok 7 — Brnok-cxema BHYTpWKaHa/ibHOTO npejckasatensi 4NA O4HOro CnekTpasbHOro KOMMOHeHTa B gekofepe.
(CTpenku ykasblBalOT Ha NOTOK CUTHaNOB AN agantauunm KoauuneHToB npegckasaHuns).

Legend: P  Predictor PDP predictor_data_present
Q'1 Inverse quantizer PU predictor_used

PucyHok 8 — Bnok-cxema MoAyns npeackasaHus Aekofepa LS OQHOr0 CNEKTPasbHOro KOMMOHEeHTa
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12 BpemeHHOe dpopmMupoBaHuE wyma [TNS)

12.1 OnucaHne NHCTPYMEeHTa

BpemMeHHOe (hopMuUpoBaHme Wyma Ucnosb3yeTcs AN ynpaBieHns BpeMeHHON hopMoli LLyMOB KBaHTOBA-
HVA BNpegenax OTAEeNbHOrO OkHa npeobpas3oBaHusi. DTO BbINOMHAETCA NPYMEHEHMEM MPOLLECCOB hnIbTpaLmm
K 4acCTAM CneKTpasibHbIX faHHbIX KaXA0ro KaHana.

CnepyeT y4yecTb, 4YTO 3TOT MHCTPYMEHT BK/lOYAET napameTpbl, 3aBUCUMbIE OT ONpeaeneHHoro npouns
(cm. 5.1).

12.2 9neMeHTbl faHHbIX

n_filt [wj Yucno hunbTpoB POPMUPOBAHUA LLIYMaA, UCNOMb3YEeMbIX 415 OKHa W (CM. 4.3, Tabnu-
uy 19).

coef_res [w] Mapkep, onpegensiowunii paspewerme nepegaHHbix KoaduULNeHToB huabTpa A1a
OKHa W. COOTBETCTBYOLNIA paspelieHmnto 3 6uT (0) n4 6utam (1) (cm. 4.3. Tabnuuy 19).

length [w] (fil] [AnunHa obnactun, K KOTOPON hUNbLTP NPUMEHSIETCA B OKHE W (B Nos10Cax MaclTabHbIX
KoadpmuyneHToB) (cMm. 4.3. Tabnumuy 19).

order [w] [filt] Mopsgok ogHoro unbTpa POPMUPOBAHUA LWIYMa, NPUMEHAEMOro KOKHY W (CM. 4.3.
Tabnuyy 19).

direction (w) [filt] 16uT. ykasbiBawLWnin, npumeHaeTcs nn cunetp B Bocxoasduwem (0) nam Hucxops-

wewm (1) HanpasneHuu (cm. 4.3. Tabnuyy 19).

coef_compress [w] (filt) 1 6uT. ykasbiBalowWnii, NCKNOYAOTCA XU cTaplwune 3Havauime 6UTbI KOIDPULNEHTOB
unbTpa dhopmupoBaHus wyma filt B okHe w. ncknwovatotcs (1) nnm He ucknovaroTes (0)
(cm. 4.3. Tabnuyy 19).

coef [w] [filt] [i] KoabpuuyneHTsl ofHoro punbtpa (OPMUPOBAHUS LLIYMa, OTHOCALLMECA K OKHY W
(cm. 4.3, Tabnuyy 19).
spec [w] [K] MaccuB, cogepxallmnii cnekTp 4N8 okHa w o6pabaTbiBaeMoro kaHana.

B 3aBMCKHMOCTM OT window_sequonce pasmep Clefylowmx noseii notoka 6UTOB NepektoyaeTcs ANs Kax-
[,070 OKHa Npeo6pa3oBaHuns cornacHo ero pasmepy:

ma OTo co 128 cnektpasbHbIMU NUHUAMMN Pasmep apyroro okHa
his# 1 2
length’ 4 6
‘order' 3 5

12.3 Mpouecc gekoanposBaHusa

Mpouecc gekoanpoBaHnNa 415 BPEMEHHOTo (hopMMpPOBaHUSA LyMa BbIMO/IHAETCA OTAENbHO AN KaxX40oro
OKHa TekyLliero chpeima nytem chunbTpaLmm BbibpaHHbIX 06nacteli cnekTpanbHbiX KOAuLMeHToB (CM. yHKUMI0
tns_decode_frame).

Yucno ounbTpoB HOPMMPOBAHNA LWyMa, MPUMEHSEMBbIX K KaX40MY OkHy, onpejensieTcs LieneBolii
AunanasoH cnekTpanbHbiX KO3 MULNEHTOB BbiPaXeH B N010CaX MacLUTabHbIX KO3 PULNEHTOB C HUCXOAALLUM
CYeTOM OT BepxHel nonockl (MAN HKHEN Nonockl Npeabliayw e Nonockl POPMMUPOBaHMSA LWyMa).

CHauania nponcxoaunT AeKoAnpoBaHmne nepefaHHbix KoaprumeHToB PunbTpa, T. €. NpeobpasoBaHne BUUC-
na co 3Hakom, obpaTHoe KBaHTOBaHue, npeo6pas3oBaHne B KoathduumeHTol LPC, kak onucaHo B yHKLMK
tns_dccode_coof().

3ateM (PUAbTPLI NMPUMEHSAIOTCA K LiefieBbIM 06/1acTAM 4acToT CrnekTpasibHbIX KO3(MMULNEHTOB KaHana
(cm. dyHKumio tns_arJitter ()). Mapkep"direction" ncnonb3yetcsa Ana onpefesieHNa HanpasB/ieHUs, B KOTOPOM
huNbTp ABMXKETCA OTHOCUTENBHO KOadhduumneHTos (0 = BBEPX. 1= BHU3).

MocTtosiHHas TNS_MAX_BANDS onpegenseTt MmakcMmasibHOE KOSIMYeCTBO N0JI0C MacwTabHbIX K03 uun-
€HTOB, K KOTOPbIM MPVUMEHSETCA BpeMeHHoe thopMypoBaHmne Wyma. MakcumanbHO BO3MOXHbI MOPAA0K hunbTpa
onpegensietcs noctossHHo TNS_MAX_ORDER. O6e KOHCTaHTbl ABAATCA napameTpamu, 3aBUCUMbIMU OT
npodomns.

74



FOCT P 54713—2011

Mpouecc aekogMpoBaHUa A4Na OAHOTO KaHana MoXeT 6bITb ONUCaH CreayoLWmnM NCeBaoKoA0M:
I OekoagupoBaHune TNS ansi ogHOro kaHana u ppeiima 7
tns_docode_frame 0

for(w = 0; W/ <num_windows: w +¢) {

bottom = num_swb;

for (f = 0; f <n_filt[wj; f **) {

top = bottom;

bottom = max(top -length [w] (f). 0),

tns_order=min (order[w][f], TNS_MAX_ORDER);

if(! tns_order).continue;

tns_decode_coef(tns_ordor. coef_res [w] +3. coef_compress [w] [f]. coef[w][f). Ipc[]);
start = swb_offset [min (bottom. TNS_MAX_BANDS. max_sfb)J;
end = swb_offset[min (top. TNS_MAX_BANDS. max_sfbjj;

if ((sizop =end - start) <= 0) continue.

if (direction [w][f]) {

inc=-1:

start =end - 1;

} else {

inc = 1;

}
tns_ar_filter (&spec [v/] [start], size. inc. Ipc [J. tns_order):

CnepyeT yyecTb, YTO 3TOT NCEBAOKOA MCNoNb3yeT C-uutepnpeTtauuio MacCUBOB U BEKTOPOB, T. €. eCn
coef[w] [filt] [i] onncbiBaeT kKoadhduuneHTbl A5 BCcex OKOH u dmnbTpoB, coef[w] [filt] ABnaeTcsa ykaszatenem Ha
K03hhULMEHTLI OLHOrO ONpeaeneHHoro okHa u punbTpa. Kpome Toro, KO3 huLNeHT ngeHTndmkaTopa ncnosnb3ay-
eTcs B kayecTse popmasibHOro napameTpa B yHkuun tns_decode_coefO

I lekogupoBaHue nepefaHHbiX KO3 uLyMeHToB ANna ogHoro ounbTpa TNS */

tns_decode_coef (order. coef_res bits. coef_compress. coef[J.a[J)

[* HekoTopble BHyTpPeHHMe Tabnuubl ’

/sgn_mask [) = {0x2. Ox4. 0x8};

neg_mask [] = (-0x3. -0x7. -Oxf};

[ pasmep, ucnonblyemsblii 4NA nepegaym *|

coef_res2 = coef_res_bits - coef_compross:

s_mask = sgn_mask [coef_res2 - 2]; T macka gnsa 6uta 3Haka 7

n_mask = neg_mask [coef_res2 - 2);

' Macka f4nsa Toro, 4UTo6bl 4ONOMHUTL OTPULATE NbHbIE 3HAYEHNS 7

' Mpeobpa3oBaHue B LLes10€ YNC0 CO 3HAKOM 7

for(i- O;i <order; i +*)

tmp [l = (coef[i] & s_mask)? (coef[i] | n_mask);coef[i]:

[ O6bpaTHOe KBaHTOBaHue 7

iqgfac = ((1«(coef_res_bits-1)) - 0.5)/ (p/2.0):

igfac_m = ((1 <<(coef_res_bits-1)) * 0.5)/ (p/2.0);

for (i= 0;i <order: i ++) {

tmp2 [ij = sin (tmp [i]/((tmp [i}> -0)? igfac; igfac_m));}

I Mpeo6pasoBaHue B kKoadhpuuneHTsl LPC 7

al0J=1;

for (m = 1; m <= order; m ++) {

for(i=1;i <m.i +%) {

b PI=p]* tmp2 [m-1] * [m-i);

for(i=1;i<m,i +*) {

a[mj=tmp2 [m-1);

tns_ar_filter (spectrum [). size. inc. Ipc[]. order)

{
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MpocToi ounbTp Nopsaka "order”,onpefeneHHblin cornacHo

y(n) =x (n)- 1pc[l]ly (n-1)-... - /pc[order]y (ry order)

MapameTpbl COCTOAHUA PUbTPA NHULUANU3NPYIOTCS B HYNb KaXAblli pas.

BbIXxoAHble AaHHble 3aMeHAI0T BXOAHbIE AaHHbIe.

BxopHoli BEKTOp “"size’ oTcyeTOB o6pabaTbiBaeTCcs, U MHAEKC YBENMYMBAETCS Ha '/nc* fo cnepywuero
oTcyeTa AaHHbIX.

13 BaHK (UNbLTPOB U NepektYvYeHne OKOH

13.1 OnucaHne NHCTpyMeHTa

YacToTHO-BpeMeHHOe npejcTas/ieHne curHana oTobpaxaeTcs BO BpeMeHHOe NPOCTPaHCTBO NyTeM nogayu
ero KoadPruneHToB B 6aHK PUNbLTPOB. DTOT MOAYIb cocToUT M3 OMIKIT 1 hyHKUMM OKHa CO cnoxeHnem. YTobbl
afanTMpoBaTh HaCTOTHO/BPEMEHHYIO paspeLuaroLlyo cnocob6HOCTbL 6aHka (hnNbTPOB K XapakTepucTukam BXO4HO-
ro curHana, npUMeHNeTCs UHCTPYMEHT nepekntoyeHnsa okoH. N cooTBeTCTBYeT A/INHe okHa. N iBnseTca yHKumei
window_sequence, cm. 6.3.3. 1na kaxgoro kaHana N/2 yacTOTHO-BpeMeHHbIX 3HauyeHuii Xi, k npeobpasosbiBa-
1oTcA B N 3Ha4YeHunii BpeMeHu xi, , ¢ nomowbio OMAKM. Mocne NnpUMMeHEHNA OKOHHON OYHKLUN ANA KaX[0ro
KaHana nepsas NnosioBUHa NocnefoBaTelbHOCTH zi, , CKNafblBaeTCs Co BTOPOI NOMOBUHONM NnocnefoBaTesibHoOCTH
z 13 npeabiayuiero 6,10ka ANa BOCCTAHOB/IEHUA BbIXOLHbIX OTCHETOB KaXA0ro kaHana outi, n.

13.2 Onpepenexns

ONeMeHTbl cuHTakcuca 6aHka UALTPOB ONpeAensAlnTCca B MOTOKe Heob6paboTaHHbIX AaHHbIX A5
single_channel_element0 (cm. 4.3. Tabnuuy 13). channel_pair_element0 {cm. 4.3. Tabnuuy 14) n coupUngchannel
(cm. 4.3. Tabnuuy 22). OHM COCTOAT U3 ynpaBnsatoweii nHcpopmauymm window_scquence n window_shape.

ONeMeHTbI JaHHbIX;

\vwdow_sequence 2 6wuTa, yKkasblBawLue, kakas nocnenoBaTelbHOCTb OKOH (T. . pasmep 6,10Ka) MCNonb3yeT-
ca (c™m. 4.3, Tabnuuy 15).
window_shape 1 6uT. yKasbiBaloLLnii, Kakasi OKOHHas PyHKUKUS BbiGpaHa (cMm. 4.3, Tabnuya 15).

B tabnuue 44 nokasaHbl 4YeTblipe window_sequences (ONLY,LONG_SEQUENCE. LONG_START_

SEQUENCE. EIGHT_SHORT_SEQUENCE, LONG_STOP_SEQUENCE).

13.3 MNMpouecc aekogmpoBaHmnsa
13.3.1 OMAKnN
AHanutnyeckoe BblipaxxeHune ansa OMAKM

—1
*Xspec[/p]Jcos™(n ¢ nO)(fc+~]j tor 05n <N

rae N — WHAEeKC oTcyeTa;
| — WHAEKC OKHa;
K — WHJAEKC CneKTpasbHOro koapurumneHTa;

N — pAnuHa okHa, ocHOoBaHHas Ha 3HauveHun window_ sequence n = (N12 ¢ 1V2.
OnvHa okHa cuHTe3a N gns obpaTHoro npeobpasoBaHua fBAAETCA (DYHKUMENH 3/1eMeHTa CUHTakcuca
window_sequence unonpegensercs cnegyoumm obpasom;

2048. if ONLY_LONG_SEQUENCE(OxO)

2048. if LONG_START_SEQUENCE (0x1)

256. if EIGHT,SHORT, SEQUENCE (0x2). (8 times)
2048. if LONG, STOP, SEQUENCE (0x3)

3HaunMble 6/104HbIE NEPEXOAbI:

| ONLY_LONG_SEQUENCE
from ONLY_LONG_SEQUENCE to jLONG,START, SEQUENCE
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[EIGHT_SHORT_SEQUENCE
from LONG_START_SEQUENCE to jLONG.STOP.SEQUENCE

| ONLY_LONG_SEQUENCE
from LONG_STOP_SEQUENCE to || ONG_START_SEQUENCE

JEIGHT_SHORT_SEQUENCE
from EIGHT_SHORT_SEQUENCE 0 | o\ 5T0P.SEQUENCE

B pononHeHne K 3Ha4YMMbIM 67104HbIM nepexogam cnepywumne nepexonbl BOSMOXHbI:

iEIGHT.SHORT. SEQUENCE

from ONLY.LONG.SEQUENCE to ILONG.STOP.SEQUENCE

j ONLY.LONG.SEQUENCE

from LONG.START.SEQUENCE to i LONG. START.SEQUENCE

j EIGHT.SHORT.SEQUENCE

from LONG STOP SEQUENCE to ILONG.STOP.SEQUENCE

IONLY.LONG.SEQUENCE
from EIGHT.SHORT.SEQUENCE to j LONG_START.SEQUENCE

Bce aT0 o6ecneunBaeT naaBHbIli Mepexof oT OAHOro 6s10xa K cneayoLemy.
13.3.2 B3BelWwnBaHWe B OKHE U NepekstoYeHne OKOH

B 3aBucumocTy oT window_sequcnco 1 anemeHTa window_shapc ncnonb3yoTcs pasimyHblie okHa. Kombu-
HaLuMsa U3 NOSIOBUH OKOH, OMMUCAaHHbIX HUXe, o6ecneynBaeT N06ble BO3MOXHble window.sequences.
Ons window_shape == 1 ko3 hULMEHTLI OKHa BEPYTCSA 13 OKOHHON (hyHKUuUKN Kaiizepa — Beccens (KBD):

| [W'(p.«)i
£2_ for 0£/7<-j;

WKBDiLEFTN(n) N12

1 IW(p.ci)]
p-0

N-n-1

X iw'(p.cz))
-0

Vikbd TBATJ ") N2 for A-lin< N,
1 [W-(p.a)l
p-0

roe:
W' (agpo OKOHHOW (byHKLMKN Kalisepa-Beccens) onpegensierca cnefyowmmMm o6pasom:

Win,a) = for Osns”-:

IQx] &1 Z fﬂ
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l4forw . 2048

a - kernel window alpha factor,a =i
| 6for/vV ~ 256 ¢

MHaue ans window_shapo == 0. UCNO/b3yeTCs CUHYCHOE OKHO:

ASIM_IEFr.w(,J) - ®&n”7v (n + 2") “or ® n<-2 >

- Sn['w (° +2)! Or 2 ~n< N-

AnvHa okHa N moxeT 6b1Tb 2048 nnu 256 ana KBD 1 cMHYCHOTO OKHa. Mpoueaypa noayyeHnsa BO3MOXHbIX
nocnefoBaTelbHOCTel OKOH 06 BSAICHAETCA B YacTsiXx a) — I) 3TOro NyHKTa. Y Bcex YyeTblpex window_sequencos.
onncaHHbIX HUXe, o6w,asn gnmHa paBHa 2048 oTcueTa.

[na Bcex Bugos window_sequences window_shapo ieBoii No/10BMHbLI EPBOro okHa onpeaensieTca chopmoii
OKHa npegbiayliero 6510ka. 370 BbipaxaeTcs cneaytolleli hopmynoii:

Wy.BD rearn'(n)-n windowshapo_provious_block = 1

Leprm(n) WSW 4£Fr w(n).if window_shapo_previous_block = 0

roe:

window_shapo_previous_bfock. window shapo npegbigyuero (/-1) 6noka.

[ns nepBoro pgekogupyemoro 670ka notoka 6uToB window_shape n1eBoi 1 npaBoii MOMOBMHbI OKHA
NAEHTUYHBI.

a) ONLY_LONG_SEQUENCE;

window_sequonce == ONLY_LONG_SEQUENCE 3kBuBaneHTHo ogHomy LONG_WINDOW (cm. Tabnu-
Ly 44) c obweii anuHoli okHa 2048.

Ons window_shape == 1. okHo s ONLY_LONG_SEQUENCE 3agaeTtcs cnegyouwmm obpasom:

NEAT.2048(M)- for 05n1<1024
WKeo for 1024s,<2048

Ecnn window_shape = 0. okHo gnsa Only_Long_Sequenco MoXeT 6bITb 0N1McaHo cneayowmum obpasom:

WLEFT .2048 (), for 077 <1024

W(n)=.
") ciont 2046 (> TOr 102450 <2048"

Mocne paboTbl C OKHAMUK 3HAYEHUSA BO BPEMEHU MOTYT 6bITb BblpaXeHbl Kak:
= |/|") x/h
6) LONG_START_SEQUENCE:
LONG_START_SEQUENCE Heob6xoguma Ana MNOMyYeHUs KOPPEKTHOro NepekpbiTUA U CAOXEeHUsa AN

6nouHoro nepexoga oT ONLY_LONG_SEQUENCE k EIGHT_SHORT_SEQUENCE.
Ecnun window_shape == 1. okHo ona LONG_START_SEQUENCE 3agaeTcs cnegyoLwum o6pasom:

ALEFT 2048 (N )= for 05n<1024

W(n) 10. for 10245n<1472
n

MKBO™ HT .2*{n+ 128 -1472). for 14725 n <1600

0.0. for 1600 5n <2048
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Ecnwn v/indow_shape == 0. okHo g LONG_START_SEQUENCE.

A LEFTzoAa(rD- for 02n<1024
1y (n) ) for 1024 2 n <1472
n =
"5»<_AatoHr,256(n+ 128-1472), for 14722 n <1600
0.0. for 1600 251 <2048

B3BelleHHble B OKHE BpeMeHHble 3Ha4YeHna MoryTt ObITb BblYUCNEHbI MO cbopmyne n3 a),
B) EIGHT_SHORT

windov/_sequence == EIGHT_SHORT Bknto4yaeT B cebsa BOCEMb MePeKPbITbIX U CAOXEHHbIX
SHORT_WINDOW(cMm. Tabnuuy 44) anuHoli 256 kaxpaoe. O6wan anuHa window_soquenco BMecTe CO cMeLle-
HMeM 1 HynsiMu paBHa 2048. Kax/blil 13 BOCbMU KOPOTKUX 6/10KOB B Hayasie B3BelLMBAETCA B OTAE/IbHOM OKHe.

Homep kopoTKoro 6/10Kka NHAeKcHpyeTca nepeMeHHoin) =0,.... 7.

window_shape npegbigywero 6/10ka BAUSIOT TO/IbKO HA NEPBbI U3 BOCbMUW KOPOTKUx 610koB {WQ(n)). Ecnn
\Hindow_shape — 1. 0KOHHble YHKL MM faHbl CnefyoLwmnm o6pasom:

..... JW W jsM for 02n<128
K ,*, TOHT266(n), for 1282n<256

w 70 lW«BO LEFT.2"1 02N1<128
» 1) -
K«BO_AHT«6(n). for 128i1Mn<256

WHaue, ecnn window_shapo == 0, OKOHHble (DYHKLUKN MOTYT 6bITb ONMCAHbI Kak:

] WIEFT.2* (n) for 0~n <128
K."“awHr*"6 . for 128£n<256

jW sw 1£/:r256(n), for 02/1<128
*TN > for 128”~n<256

MepekpbiTne n cnoxexnne mexay EIGHT_SHORT window_sequence, npueoAsiiee K B3BeLIEHHbIM Bpe-
MEHHbIM 3HaYEeHUSAM, ONUCbIBAeTCA CrefyoLmnm 06pasom:

0. for 02n<448
*1,1-448 © MO(MN- 448), for 4482n<576
*>0-448 ' W/o(n—448) +x,, 56 IV,(n - 576), for 57621 <704
* na- 5716 (n- 576) +xlin. 704 mW2{n - 704), for 7042n <832
XinT®d  W2(n- 704) +x,n_832 —832), for 83221 <960
r * n-BR (n- 832) +X,n. 960 W,(n - 960). for 9602 1< 1088
*,.N-960 - 960) 4 x,,_1088 «Wrj(n - 1088), for 10882 n1<1216

*M-1088 'Ws(n - 1088) + xns1216 « W6(n - 1216), for 12162n <1344
*|, 91216 «W6(n - 1216) 4 Xjin. 1344 « W7(n - 1344). for 1344 2/1<1472
344 -~ (N1 - 1344), for 14722 n<1600
0. for 1600 21 <2048
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r) LONG_STOP_SEQUENCE

OTa window_sequence Heob6xoguma pAana nepeknoyveHns ot IGHT_SHORT_SEQUENCE Hasag k
ONLY_LONG_SEQUENCE.
Ecnu window_shape == 1. okHo gnsi LONG_STOP_SEQUENCE 3agaeTcs cregyolmm obpasom:

0.0, for 0£n<448
W(n) = WAEPT 256(n * 448), fOr 448£n<576
10 for 576 <n <1024

WKBO ricHT.2048 (M. for 1024S51<2048

Ecnn window_shape == 0. okHo gnss LONG_START_SEQUENCE onpegenseTcs Kak:

o4 for 0£n<448

W (n)* wigeT.256(n -448). for 448<n<576
o . for 5765n<1024
wsftv RiGHT 2048 ). for 1024 £n1<2048

13.3.3 TllepekpbliTMe U CNOXeHWe C Npeablayluieil nocnefoBaTeNbHOCTbIO OKOH

Momunmo nepekpbITUA 1 cnoxexus B npegenax EIGHT_SHORT window_soquenco nepsas (1eBas) N0/10BU-
Ha Kaxgoro window_sequence nepekpbiBaeTcs 1 cknagblBaeTca co BTOPOiA (NpaBoii) N0N0OBMHON NpeabiAyLLero
window_sequence. o6pa3ys oKoHYaTe IbHble BpeMeHHble 3HaueHuns out,. MatemaTuyeckoe BblpaXeHune ANns aToi
onepayuv faHo HUxe. 3To oNyCTUMO 19 BCEX YeTblpex BO3MOXHbIX windov*_sequencos

out>n* * Aezl ti,.£.; for 0lin<%, N- 2048.

14 YnpaBneHue ycuneHuem

141 OnucaHue MHCTPYyMeHTa

WNHCTPpYMEHT ynpaBneHus ycusieHnemM COCTOUT U3 HECKO/IbKUX KOMNEHCATOPOB YCU/IEHUSA, 3TAN0B Nepekpbl-
Tns/cnoxenusa n IPQF(obpaTtHoli nonndasHoro kagpatypHoii hunbTpaymm) atana. TOT UHCTPYMEHT nosyyaeT
HenepekpbITble NocsefoBaTelbHOCTU CUrHanoB nocne atanos OMAKIM, wmdow_sequence v gain_coritrol_data un
3aTem BOCNPOM3BOAUT BbiIXoAHble IKM faHHble. Bnok-cxema AN UHCTPYMEHTa ynpaB/ieHns ycuneHmemM nokasa-
Ha Ha pucyHke 9.

M3-3a xapakTepucTuk PQF 6aHka chnnbTPOB NOPSiLOK criefoBaHmnsa koadduuneHToB MK B Kax o0l YeTHOW
nonoce PQF go/keH 6bITb peBepcrpoBaH. ITO BbIMONHSAETCSA NyTeM peBepcnpoBaHus nopsifka cnefoBaHus cnek-
TpanbHbIX KoaduuneHtos MAKIM, T. e. 3ameHoll MecTamu 60/1ee BbICOKMX NO YacToTe kKoadhuumeHtos MAKM Ha
6051ee HM3KNe No YacToTe KoapuuneHTsl MAKM.

ECnun MHCTPYMEHT ynpas/ieHnsa YCUNeHUsA CNofb3yeTcs, KOHUrypauns NHCTpyMeHTa 6aHka punbTpoBs 13-
MeHsieTca cnegyowmnm obpasom. B cnyvyae EIGHT_SHORT_SEQUENCE window_sequonce 4ncio koadhduum-
eHToB Ans OMAKM — 32. BmecTto 128, n BbinonHATCcA BoceMb OM/JKI. B cnyyae gpyrux 3HauvyeHui
window_sequence uncno koagduyneHtos gna OMAKMN — 256 BmecTo 1024, n BbinonHsetca ogHo OMAKIM.
Bo Bcex cnyyasix Ha BbIXxofe WHCTpyMeHTa 6aHka (unbTpoB B 06uieil cnoxHocTn 2048 HenepekpbITbIX
3HaYeHui Ha opeiiM. DTV 3HaYeHUs MOCTynalT B MHCTPYMEHT ynpaBneHuns ycunexnvem kak Uw B (}), onpegenex-
Hblli B 14.3.3.

IPQF koMbuHMpYyeT YeTbipe paBHbIX NO0CHI YACTOT M NPOM3BOANT AEKOANPOBAHHbIV BbIXOAHON CUTHAN BO
BpeMeHU. KOMMOHEHTbI 3nai3uHra, BosHukwue n3 PQF B kKogepe, oTMeHsitoTcs B IPQF.

3HavyeHUs yCUNeHna 4s Kaxaoi nonockl MOXHO peryainpoBaTtb HE3aBUCUMO 3a UCK/TIOYEHNEM CaMOii H3-
KOl MonoCkl YacToT. Pasmep wara perynnpoBaHus ycuneHusa paseH 2An. rae n— Lenoe Yucno.

Ha Bbixofie MHCTPYMEHTa ynpasieHns ycuneHmem obpasyeTcs nocnefoBaTelbHOCTb BDEMEHHOI0 curHana
AS (n), onpepeneHHas B 14.3.4.
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14.2 OnpepeneHusn

1421

adjust_num

max band

aJevcode

aloccode

14.2.2

ONIeMEeHTbl AaHHbIX

3- 6uTHOe mone, ykasbiBalollee Ha KOIMYeCcTBO U3MEHEHMI Ko3dhULMeHTa yCuneHns NS Kaxaon
nonockl IPQF. MakcumanbHOe KOMMYeCTBO M3MEeHEeHWU KoadduLumeHTa ycunaeHns paBHo ceMu
(cm. 4.3. Tabnuyy 27).

2-6uTHOE noJsie, ykasbiBatowee Ha Yncsio nonoc IPQF, KOs hULMEHT yCUIeHNs KOTOPbIX NOAN0XNT
ynpassieHuno. CMbIC/1 3TOr0 3HaYEHNA PackpbIT HUXe (CM. 4.3, Tabnuuy 27):

0: HeT NoN0C C yNpaBNeHNeM yCUeHus.

1: ynpaBnsieTca ycunenue 2-oii nonocel IPQF.

2: ynpaBnsieTcsa ycunexue 2-oit n 3-eih nonoc IPQF.

3: ynpasnseTcs ycuneHue 2-oi, 3-eii n 4-oih nonoc IPQF.

4- BUTHOO Nofie, yKkasbiBalllee Ha 3HavyeHne KoapuumeHta ycuneHma Aas o4HOro U3MeHeHus
KoathppumuymeHTa ycunenus (cm. 4.3. Tabnuyy 27).

2-.4-. nnn 5-6uTHOe norne, ykasbliBatoLiee no3uLmio Ana 0HOro M3MeHeHns KoadduumneHTaycune-
HMA. MPOAOIKNTENBHOCTb 3TUX fAaHHbIX N3MEHAETCA B 3aBUCMMOCTM OT NOC/Ie40BaTEe/IbHOCTM OKOH
(cm. 4.3. Tabnuyy 27).

SN1eMeHTbl cnpasBKu

gain controldata  Cnyxe6Hasa nHcopMmaLus, ykasblBalowas Ha 3Ha4eHns yCUNEeHNs 1 MO31LUN, UCNONb3yeTcs

Monoca IPQF

LN N3MEHEHUS YCUNEHUA.
Kaxpasa nonoca IPQF.

14.3 Tpouecc fekoanposaHuns

Cnepytoune npouecchl TpebyoTca 419 4eKOANPOBAHNSA:
-NlekoanpoBaHue AaHHbIX ynpasieHns yCUIeHnem.

- YcTaHoBKa (DYHKLMM yNpaBieHus yecuneHnem.

- B3BellMBaHWe perynnpoBaHus yCUNeHNa 1 HanoxeHue.
- PUIbTP CUHTE3A.

14.3.1 [dekogupoBaHue AaHHbIX ynpaB/ieHUA YCU/TIEHHOM

[JaHHble ynpasieHnsi yCUEHNEM BOCCTaHaB/IMBAOTCS CIeAYOLW UM 06pa3oMm.

)
NADWB - adjust num[S](IA'J,
2)
ALOCWB{m) = AdjLoc(a\occo<ie[B\[W\[m-\]),H m i NADWB,
ALEVWB(m) = AT 1 NADWS,
(©)
ALOCWB(0)*0
WiFNAD/Ls
ALEVWII(O) * \ )
WB \ALEVwb (1),0therwise ¢
4
256.1V == OtfONLY_LONG_SEQUENCE
112.W *= 0]
, BllLONG START SEQUENCE
32,lvV -=1
ALOCWBNe D ,B+ 1)
32.0£W B7//[EIGHT_SHORT_SEQUENCE
112.1V *e O I.
. HLONG STOP SEQUENCE
256.1V ::1#
ALEVWB(NADWB+ 1) = 1,
roe

NADWB — Homep nHthopMaumu 06 ynpaBaeHUn yCUIeHNEM, Les10e YACNO;
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ALOCw B— pacnonioxeHue yrnpas/ieHUs yCU/IeHneM, Lenoe Yncno:

ALEVWg — ypOBEHb YNpaB/eHUs YCUSTIEHNEM, LLe/TIOYNC/IEHHOE AENCTBUTENBHOE YNCNO;

B — /O nonocsl, uenoe yucno ot 1 go 3:

W — ID okHa, uenoe yncno ot 0 go 7;

T — Uesioe 4yncno;

aloccodo [B] [W][T]AonxeH 6bITb ycTaHOBMEH Tak. 4To6bl {ALOCw B (T)} yAOBNETBOPAN cnefylowmm
YCNOBUAM:

ALOCWB(m,) <ALOCws(m2),1 5m, <m25 NADWB + 1,
AdjLoc () onpegenseTtca us Tabnuubl 64. AdjLcvf) onpegensetca ns tabnuubl 65.

14.3.2 YcTaHOBKa (PYHKLUWN ynpaBAeHUs ycuaeHnem

®YHKUMA yNpaB/ieHUs yCUneHUeM noaydyaercs cliefyoumnm o6pasom:

(2)
Mw.ej = max{m:ALOCWB(m)Zj),
Oij in255.W 0//IONLY,LONG, SEQUENCE

05/5111.W ==0]|
/ILONG START SEQUENCE
0S;£3tlvr=1J

05/5 310 <W ii7/EIGHT, SHORT, SEQUENCE
05/5111.W ==01

W/LONG STOP SEQUENCE
Oii j 1255.U/ ==1f

(2)
ALEVWs B)),
Inter ALEVWb (mwbi + 1.
j - ALOCw B(MWa t)
fmdwbU) = ¢ )| 0Qv B(MucB /) /- ALOCt ]
ALEVWB(MiVe , + ~.otherwise
3

/IONLY_LONG_SEQUENCE

ALEVOB(0)x PFMDe(/),0 5/5255

GVIFOH() FMDOB(j-256),256i1 /5511

PFMDB(j) = FMDobU). 0 i]ii255
//LONG_START_SEQUENCE

ALEV0S(0)x ALEV,B{0) x PFMDB{j),05/5255
ALEV,B(0) X FMD(B (j-256).2565>5367
FiWD,B(j - 368).3685/ 5399

1.4005/5511

gmfob(/) =

PFMDB(j) = FMD,bU), 05/531.
ecnn EIGHT_SHORT_SEQUENCE

ALEVWe(0)x PFMDB(j). W =* 0.05/531
GMFWB[j) ALEV,B(0) x FMDW X8(j), 15Ne 5 7,05/531.
FMDW3U -32).0 5W 57,325/563
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PFMDgfj) = FMD7B{j), 05/5 31,
/ILONG STOP SEQUENCE

1.05/5111
ALEVOB(0)x ALEV,B(0)x PLW Oa(/-112),1125/5143

ALEVyB(0) x FWD0g(/-144).1445/5255
FMDye(j -256).2565/5511

GMFOBU)

PFMDB(j) = FMDUR(j). 0 5/5 255,
@
1
GMFWB(j)

05/5511. IV =s=0/7QNLY_LONG_SEQUENCE
05/ 5511. W == 0//LONG, START_ SEQUENCE
05/5 63.05IV57//[EIGHT,SHORT, SEQUENCE.
05/5 511. IViiO LONG,STOP,SEQUENCE

FOCT P 54713—2011

roe
FMDw. B(j) dyHKUMS MoaudiKaummn parmeHTa, AelCTBUTENbHOE YUCTO
PFMDg (j) PyHKUMA MogudvKaummn hparmeHTa npeabiayliero dpeiima, BeLecTBeHHoe YnCno
GMFw. B(j) DYHKUMA MoAMdMKaLMM yCUeHWs, BELLEeCTBEHHOE YMCo
ADw. B(j) PYHKUMA ynpaBieHust yCUieHneM, BeLLeCTBEHHOe Yuco
ALOCt/. a (m) PacnonoxeHve ynpasiieHNs ycuieHuem, onpegeneHHoe B 16.3.1, uenoe umcno
ALEVw, B(m) YpoBeHb ynpasfieHust ycuneHuem, onpegeneHHbilii B 14.3.1. Leno4ncneHHoe BeLecTBEHHOe
yncno
B KO nonocel, uenoe uicno ot 1 o 3
\Y ID okHa, uenoe uncno ot 0 go 7
MBT, B uesioe ymcno
m Lienoe uncno
18-/1bg;(a) .
n Inter(a.b,j) w2 8

Cnepyert yyecTb, YTO HavyanbHoe 3HavyeHne PFMDB (j) 4omkHO 6bITb paBHo 1.0.
14.3.3 B3BewwunBaHWe B OKHE yNpaB/IEHNA YCUTIEHNEM U HaA/IOXeHune
[laHHble nonoc nosyyaloTcA NocpeAcTsoM npoueccos (1) u (2). npuBeAeHHbIE HAXE.

(1) BasewmnsaHune B OKHe

FwbO) ~ UWE().
05/5 5111V ~e O/TQNLY_LONG_SEQUENCE
05/551 W 0//[LONG,START,SEQUENCE

05/5 63.05W57//[EIGHT,SHORT, SEQUENCE
05/5 5111V 0//LONG,STOP, SEQUENCE
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else
W /> = ADWB{j) x UWB(J),

05/5511,1V == 0//ONLY,LONG, SEQUENCE
05/55niV»« 0//LONG, START_SEQUENCE
05/5 63,05W57HEIGHT, SHORT_SEQUENCE
05/5 511, W asO ifLONG_STOP,SEQUENCE

(2) HanoxeHune
ifONLY_LONG_SEQUENCE
VBU) = PTH{j) + TOB(j), 05/5 255
PTHj) = TQB(j + 256), 05/5 255
ifLONG_START_SEQUENCE
VbU) = PTbU) * TOB(j), 0 5/5 255
\/s{/ + 256) = TOa(y ¢ 256). 05/5 111
PBJA =Tos(/+368).05/5 31
ifEIGHT_SHORT_SEQUENCE
VBJ) = PTfI(/) + Twe(/), IV=0.05/5 31
VB(32W +j) =V , ey +32) ¢ TWB(/), L5W57,05/5 31
PTBU) = TivbO +32). IV ==7.05/5 31
ifLONG STOP_SEQUENCE
VbU) = P7b(/> + TOs(/ + 112),05/5 31
Vs</+ 32) = TO.sU * 144). 05/5 111
PTB(j) - TOB(j + 256), 0 5/5 255,

roe:

UWB O) — CcnekTpasbHble AaHHble NONO0CHI, BEL,eCTBEHHOE YNCIO;

Tivs (y) — [aHHble NosioChl C ynpas/eHNeM yCuUieHus, Bel,ecTBeHHoe 4Y1icno;

PTB 0) — [aHHble N0NOCkI C yNnpaBneHneM ycuneHusa npeabliayuiero gpeiima, BelwecTBeHHOE YUCNO;
VB (/) — [aHHble NoN0Ckl, BELLeCTBEHHOE YMCIO;

AOn B (/) — dyHKUMA ynpaBeHUs ycuneHnem, onpegenerHHas B 14.3.2. BewecTBeHHOE YMCNO;

B — ID nonocel, uenoe ymucno ot 0 o 3;

[\ — |D okHa, uenoe yncno ot 0 4o 7;

J — ueJsioe yncno.

CnepyeT yyecTb, UTO HavyanbHoe 3HayeHne PTB()/gonxHo 6biTb paBHo 0.0.

14.3.4 ®unbTp CUHTE3A

3BYKOBbIE JaHHbIE MOYHaATCA U3 CNeAyoW X YpaBHEHWI:
(]
\WB{K),ifjaAk
\bU) 05853,

|10,e/se

)
QSU) = QO0)' cos((2g- 4~ - 3)n) 05/5 9505853,

©)
3 95
AS(n)« | 1 QBU)*VB(n- 1,
S-0 y-0
rae;
AS (n) — 3BYKOBblE laHHbIE:
VB(n) — pAaHHble nonockbl, onpegenexHHble B 16.3.3, BelWw,ecTBEHHOE YMCNO.
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&U) — wuHTepnonupoBaHHble flaHHble NO0Chl, BELeCTBEHHOE YACNO:
03 (/) — koadhuumneHTbl hunbTpa CUHTE3a, BeLw,eCTBEHHOE YNACO;

O () — KoathduumneHTbl PUAbTPa-NPOTOTUNA, AAaHHbIE HUXE, BELLLECTBEHHOE YNC/IO;
B — O nonocel, uenoe yncso ot 040 3;

W — O okHa, uenoe uncno ot 0 go 7;

n — uenoeuuncno.

— Le/10€e uncno;
K — uesioe uncno.

FOCT P 54713—2011

3HauveHusa O (0)... O (47) paHbl B Tabnuue 66. 3HaveHnsa O (48)... O (95) nonyyatTca U3 cnegytowiero

ypaBHeHus:,

Qtf)y = 0(95-/ 48£/£95.

14.4 Cxembl

window

BpemeHHoi1 curHan
6€e3 HanoxeHus

PucyHok 9 — bBnok-cxema MHCTpyMeHTa ynpaBieHusa ycuieHuem
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14.5 Tabnuuybl

Ta6nuya 64— AdjLoc ()

AC

© oo N 0w nNnN—O

AdjLoc (AC)

0

8
16
24
32
40
48
56
64
72

80

88
%
104
112
120

Ta6nuua 66— qq

86

©O N UA®NRO

NRONNRRRRRRR R B
WNPOOOm~NOUO DWNRPR O

9.7655291007575512E-05
1.3809589379038567E-04
9.8400749256623534E-05
-8.6671544782335723E-05
—4.6217998911921346E-04
-1.0211814095158174E-03
-1.6772149340010668E-03
-2.2533338951411081E-03
-2.4987888343213967E-03
-2.1390815966761882E-03
-9.5595397454597772E-04
1.1172111530118943E-03
3.9091309127348584E-03
6.9635703420118673E-03
9.5595442159478339E-03
1.0815766540021360E-02
9.8770514991715300E-03
6.1562567291327357E-03
-4.1793946063629710E-04
-9.2128743097707640E-03
-1.8830775873369020E-02
-2,7226498457701823E-02
-3.2022840857588906E-02
-3.0996332527754609E-02

00)

2A
25
26
27
28
29
30

AdjLoc (AC)

128
136
1+4
152
160
168
176
184
192
21
208
216
224
232
240
248

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Ta6nuya 65— AdjLev()

AV AdjLev (AV)
0 -4
1 -3
2 -2
3 -1
4 0
5 1
6 2
7 3
8 4
9 5

10 6

n 7

12 8

13 9

14 10

15 1

00

-2.2656858741499447E-02
-6.8031113858963354E-03
1.5085400948280744E-02
3.9750993388272739E-02
6.2445363629436743E-02
7,7622327748721326E-02
7.9968338496132926E-02
6.5615493068475583E-02
3.3313658300882690E-02
-1.4691563058190206E-02
-7.2307890475334147E-02
-1.2993222541703875E-01
-1.7551641029040532E-01
-1.9626543957670528E-01
-1.8073330670215029E-01
-1,2097653136035738E-01
-1.4377370758549035E-02
1.3522730742860303E-01
3.1737852699301633E-01
5.1590021798482233E-01
7.1080020379761377E-01
8.8090632488444798E-01
1.0068321641150089E+00
1.0737914947736096E+00



Mpunoxexnne A
(o6s3aTenbHOE)

Ta6nuubl KogoB XaddmaHa

Ta6nuuya Al — Kogosas kHura Ana macwtabHbiX KO3 HULNEHTOB

MHpekc
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OnvHa

18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
18
19
18
17
17
16
17
16
16
16
16
15
15
14
14
14
14
14
14
13
13
12

KopoBasi koM6UHa-
ums (wecTtHagua-
TepuyHas)

3ffe8
3ffe6
3ffe7
3ffes
7fff5
TRT1
7ffed
7fff6
7ffee
7ffef
7fff0
7fffc
7fffd
Tffff
7fffe
71ff7
7fff8
7(ffb
7fff9
3ffed
7ffTa
3ffe3
1ffef
1fff0
fff5
1ffee
fff2
fff3
fff4
fffl
7ff6
i
3H9
3ff5
3ff7
3ff3
3ff6
3ff2
1ff7
1ff5
ff9

MNHpekc

a1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
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79
80
81

Onunna
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Koposas kobl6uHa
ums (wectHagua-
TepuyHas)

H7
H6
7f9
ff4
78
3f9
3f7
3f5
1f8
1f7
fa
8
6
79

3f4
316
3f8
715
7(4
716
77
ff5
ff8
Iff4

NHpekc

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

110

111
112

114
115
116
117

119
120

OnnHa

13
13
14
14
16
15
16
15
18
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
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KopoBsas kombuHa-

ums (wectHagua-
TepuyHas)

1ff6
fef8
3ff8
3ff4
fffoO
T4
fff6
7ff5
3ffe2
7ffd9
7ffda
7ffdb
7ffdc
7ffdd
7ffde
7ffd8
7ffd2
7ffd3
7ffd4
7ffd5
7ffd6
7fff2
7ffdf
7ffe?
7ffe8
7ffe9
7ffea
7ffeb
7ffe6
7ffe0
7ffel
7ffe2
7ffe3
7ffed
7ffe5
7ffd7
7ffec
7fff4
7fff3
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Tab6nunuya A.2— KogoBas kHura 1 ana cnektpanbHbiX KO3 ULMEeHTOB

KogoBasi komGuHaLust KopoBsasi komGuHauus

MHpexe Anmra (wecTHaguaTepuyHas) Mhpexc Anvna (wecTHaguaTepuyHas)
0 11 78 41 5 14
1 9 11 42 7 65
2 11 7fd 43 5 16
3 10 3f5 44 7 6d
4 7 68 45 9 le9
5 10 310 46 7 63
6 11 77 47 9 le4d
7 9 lec 48 7 6b
8 11 715 49 5 13
9 10 311 50 7 71

10 7 72 51 9 le3
1 10 3f4 52 7 70
12 7 74 53 9 113
13 5 11 54 11 T1le
14 7 76 55 9 le7
15 9 leb 56 1 713
16 7 6c 57 9 lel
17 10 3f6 58 7 60
18 11 7fc 59 9 lee
19 9 lel 60 11 710
20 11 711 61 9 le2
21 9 110 62 11 Tla
22 7 61 63 10 313
23 9 116 64 7 6a
24 11 712 65 9 le8
25 9 lea 66 7 75
26 11 71b 67 5 10
27 9 112 68 7 73
28 7 69 69 9 14
29 9 led 70 7 Ge
30 7 77 71 10 317
31 5 17 72 11 716
32 7 61 73 9 le0
33 9 le6 74 11 719
34 7 64 75 10 3f2
35 9 le5 76 7 66
36 7 67 77 9 115
37 5 15 78 11 ™
38 7 62 79 9 117
39 5 12 80 11 714
40 1 0
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Tab6nuya A3 — KogoBas kHUra 2 A4Na cnekTpanbHbiX KO3 ULMeHToB

KogoBasi komGuHaLust KogoBasi kom6uHauus

MHpexe Anmra (wecTHaguaTepuyHas) Mhpexc Anvna (wecTHaguaTepuyHasn)
0 9 n3 41 5 7
1 7 6f 42 6 1d
2 9 1fd 43 5 b
3 8 eb 44 6 30
4 6 23 45 8 e(
5 8 ea 46 6 1c
6 9 7 47 7 64
7 8 e8 48 6 le
8 9 1fa 49 5 Cc
9 8 f2 50 6 29
10 6 2d 51 8 3
11 7 70 52 6 2f
12 6 20 53 8 o
13 5 6 54 9 1(c
14 6 2b 55 7 71
15 7 6e 56 9 12
16 6 28 57 8 4
17 8 e9 58 6 21
18 9 1(9 59 8 eb6
19 7 66 60 8 7
20 8 f8 61 7 68
21 8 e7 62 9 1(8
22 6 1b 63 8 ee
23 8 a 64 6 22
24 9 1(4 65 7 65
25 7 6b 66 6 31
26 9 1(5 67 4 2
27 8 ec 68 6 26
28 6 2a 69 8 ed
29 7 6C 70 6 25
30 6 2c 71 7 6a
31 5 a 72 9 1(b
32 6 27 73 7 72
33 7 67 74 9 KB
34 6 la 75 7 69
35 8 5 76 6 2e
36 6 24 77 8 6
37 5 8 78 9 KT
38 6 1f 79 7 6d
39 5 9 80 9 16
40 3 0

89



FOCTP 54713— 2011

Tab6nunuya A4 — KopgoBas kHura 3 gna cnekrpanbHbiX KO3 uumeHToB

KogoBasi komGuHaLust KopoBsasi komGuHauus

MHpexe Anmra (wecTHaguaTepuyHas) Mhpexc Anvna (wecTHaguaTepuyHas)
0 1 0 41 10 3ef
1 4 9 42 9 1f3
2 8 ef 43 9 1(4
3 4 b 44 11 7f6
4 5 19 45 9 le8
5 8 1] 46 10 3ea
6 9 leb 47 13 Iffc
7 9 le6 48 8 12
8 10 3f2 49 9 11
9 4 a 50 12 ffb

10 6 35 51 10 3f5
1 9 lef 52 1 7(3
12 6 34 53 12 ffc
13 6 37 54 8 ee
14 9 1e9 55 10 3(7
15 9 led 56 15 7ffe
16 9 le7 57 9 1f0
17 10 3f3 58 11 7(5
18 9 lee 59 15 7(fd
19 10 3ed 60 13 1ffb
20 13 3ffa 61 14 3ffa
21 9 lec 62 16 Iff
22 9 1f2 63 8 a
23 11 7f9 64 10 3f0
24 11 78 65 14 3ffc
25 10 3f8 66 9 lea
26 12 ff8 67 10 3ee
27 4 8 68 14 3«b
28 6 38 69 12 (f6
29 10 3f6 70 12 «a
30 6 36 71 15 7((c
31 7 75 72 11 702
32 10 3f1 73 12 (5
33 10 3eb 74 16 H(e
34 10 3ec 75 10 3(4
35 12 H4 76 1 (7
36 5 18 77 15 7f(b
37 7 76 78 12 ff7
38 11 7f4 79 12 Lije]
39 6 39 80 15 7(fa
40 7 74
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Tab6nuya A.5— KogoBas kHUra 4 gna cnekrpanbHbiX KO3 uULuMeHToB

KogoBasi komGuHaLust KogoBasi kom6uHauus

Virpexc Anura (wecTHaguarepnyHas) Whaeke Anvka (wecTHaguaTepuyHasn)
0 4 7 41 7 6b
1 5 16 42 8 e3
2 8 16 43 7 69
3 5 18 44 9 1(3
4 4 8 45 8 eb
5 8 ef 46 8 eb
6 9 lef 47 10 3(6
7 8 3 48 7 6e
8 11 718 49 7 6a
9 5 19 50 9 1(4

10 5 17 51 10 3ec
1 8 ed 52 9 1(0
12 5 15 53 10 3(9
13 4 1 54 8 5
14 8 e2 55 8 ec
15 8 10 56 11 7(b
16 7 70 57 8 ea
17 10 3(0 58 7 6(
18 9 lee 59 10 3(7
19 8 @ 60 11 709
20 11 7fa 61 10 33
21 8 ee 62 12 fff
22 8 e4 63 8 e9
23 10 3f2 64 7 6d
24 11 7f6 65 10 3(8
25 10 3e( 66 7 6¢c
26 11 7fd 67 7 68
27 4 5 68 9 1(5
28 5 14 69 10 3ee
29 8 @ 70 9 1(2
30 4 9 71 11 7(4
31 4 4 72 11 7(7
32 8 e5 73 10 3(1
33 8 (4 74 12 He
34 8 e8 75 10 3ed
35 10 3(4 76 9 1(1
36 4 6 77 11 7(5
37 4 2 78 1 7(e
38 8 e7 79 10 3(5
39 4 3 80 1 7(c
40 4 0
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Tab6nunuya A.6 — KogoBas kHUra 5 gna cnekrpanbHbiX KO3 uLuMeHToB

KogoBasi komGuHaLust KopoBsasi komGuHauus

MHpexe Anmra (wecTHaguaTepuyHas) Mhpexc Anvna (wecTHaguaTepuyHas)

0 13 1fff 41 4 a

1 12 ff7 42 7 71

2 11 74 43 8 @3

3 11 7e8 44 1 7e9

4 10 3n 45 1 7e(

5 11 Tee 46 9 lee

6 11 79 47 8 e(

7 12 «8 48 5 18

8 13 1ffd 49 4 9

9 12 ffd 50 5 1b
10 11 71 51 8 eb
1 10 3e8 52 9 le9
12 9 le8 53 11 Tec
13 8 fo 54 11 7(6
14 9 lec 55 10 3eb
15 10 3ee 56 9 K3
16 11 7(2 57 8 ed
17 12 fa 58 7 72
18 12 «4 59 8 e9
19 10 3e( 60 9 11
20 9 1(2 61 10 3ed
21 8 e8 62 11 (7
22 7 70 63 12 K6
23 8 ec 64 11 7(0
24 9 110 65 10 3e9
25 10 3ea 66 9 led
26 11 703 67 8 @
27 1 7eb 68 9 lea
28 9 leb 69 10 3ec
29 8 ea 70 11 7(8
30 5 la 71 12 [
31 4 8 72 13 Iffc
32 5 19 73 12 Kc
33 8 ee 74 12 K5
34 9 le( 75 1 7ea
35 11 7ed 76 10 33
36 10 3(0 77 10 3(2
37 8 (2 78 1 7(5
38 7 73 79 12 ffb
39 4 b 80 13 11f6
40 1 0
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Tab6nuya A7— KogoBas kHura 6 gna cnekrpanbHbiX KO3 uULUMeHToB

NHpeke
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JAnvHa

11
10

© © ©O ©O ©

10
11
10

© 00 N N N 00 ©o

=
o
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Koposas kom6uHaums
(wecTHaguarepuyHasn)

7(8
3fd
11
leb
1(4
lea
1(0
3fc
7
3f6
le5
ea
6¢c
71
68
©
le6
3(7
13
e(
32
27
28
26
31
eb
17
le8
6(
2e

29
6b
lee
le(
72
2d

WHpekc

0
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

AnvHa
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Koposasi kombuHaums
(wecTHaguaTepuyHas)

2
73
1(a
le7
6e
2b

2c
6d
lec
109
ee
30
24
2a
25
33
ec
12
3(8
led
ed
6a
70
69
74

3(a
7ff
309
1(6
led
18
1e9
1(5
3fb
7fc
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Tab6nunuya A.8— KogoBas kHUra 7 gNna cnektpanbHbiX KO3 uULMeHToB

WHaexc LvHa Koposas kom6uHaums Ungeke Inva KopoBasi kom6uHaLms
(wecTHaguarepuyHasn) (wecTHapuaTepnyHasn)
0 1 0 32 8 3
1 3 5 33 8 ed
2 6 37 34 9 le8
3 7 74 35 9 lef
4 8 rz 36 10 3ef
5 9 leb 37 10 3f1
6 10 3ed 38 10 3f9
7 1 %7 39 1 7fb
8 3 4 40 9 led
9 4 C 41 8 ef
10 6 35 42 9 lea
11 7 71 43 9 1f2
12 8 ee 44 10 3f3
13 8 ee 45 10 3f8
14 9 lee 46 1 79
15 9 1f5 47 11 Tfc
16 6 36 48 10 3ee
17 6 34 49 9 lec
18 7 72 50 9 1f4
19 8 ea 51 10 3f4
20 8 M 52 10 3f7
21 9 1le9 53 1 718
22 9 n3 54 12 ffd
23 10 315 55 12 ffe
24 7 73 56 1 7f6
25 7 70 57 10 3t0
26 8 eb 58 10 32
27 8 10 59 10 3f6
28 9 111 60 1 7fa
29 9 110 61 1 7fd
30 10 3ec 62 12 ffc
31 10 3la 63 12 fff
Ta6nunya A.9— KogoBasi kKHUra 8 gna cnextpasnbHbiX KO3 HULMEHTOB
Wnpexc DvHa KopoBasi KoMGuHaLyist Ungekc Dnva Koposas kombuHaums
(wecTHaguaTepnyHas) (wecTHaguaTepnyHas)
0 5 e 18 4 6
1 4 5 19 5 14
2 5 10 20 6 2e
3 6 30 21 7 69
4 7 6f 22 7 72
5 8 f1 23 8 5
6 9 1fa 24 6 21
7 10 3fe 25 5 11
8 4 3 26 5 13
9 3 0 27 6 2a
10 4 4 28 6 32
1 5 12 29 7 6c
12 6 2c 30 8 ec
13 7 6a 31 8 fa
14 7 75 32 7 71
15 8 8 33 6 2b
16 5 f 34 6 2d
17 4 2 35 6 31

94



OkoH4aHve Tabnuubl A 9

NHpeke

36
37
38
39
40
a1
42
43
44
45
46
47
48
49

LnvHa Koposas kom6uHaums
(wecTHaguaTepuyHas)
7 6d
7 70
8 f2
9 m
8 bl
7 68
6 33
7 6b
7 6e
8 ee
8 19
10 3fc
9 118
7 74

WHpekc

50
51
52
53
54
55
56
57
58
59
60
61
62
63

Tab6nunuya A.10— KogoBasi kHura 9 Ansa cnekTpanbHbiX KoadduyneHToB

WHpe
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KC

Onuna
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KopoBasi koMGuHa-
uvs (WwecTHagua-
TepuyHas)

37
e7
lde
3ce
3d9
7c8
7cd
fc8
fdd
1fed
1lrec

35
72
ea
ed
le2
3d1
3d3
3e0
7d8
fef
fd5
36
34
71
68
ec
let
3cf
3dd
3db

VHpekc

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

[OnuHa

11
12
12
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10
10
11
11
11
12
12
13

©

10
10
11
11
11
12
12
12
13
10

10
11

KopoBasi koM6vHa-

uvsa (LwecTHagua-
TepuyHas)

7do
fc7
fd4
led
eb
70
e9
ldd
le3
3d2
3dc
7cc
7ca
7de
fd8
fea
Ifdb
1df
eb
ldc
le6
3d5
3de
7ch
7dd
7dc
fed
fe2
fe7
1fel
3d0
1e0
led
3d6
7c5

MHaekc

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
86
87
88
89
90
91
92
93
94
95
96
97
98
99

101
102
103

105
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KopoBasi kombuHaums
(wecTHaguaTepuyHas)

[OnuHa

11
11
12
11
12
12
13
13
11

10
11
11
11
12
12
12
13
13
13
11
10
10
11
11
12
12
13
13
13
13
13
13
11
10

73
ed
10
16
116
11d
31d
13
14
17
117
1fb
11c
31f

KogoBas KoMbuHa
ums (wectHagua-
TepuyHas)

7d1
7db
fd2
7e0
fd9
feb
1fe3
1fe9
7c4
leb5
3d7
7c6
7cf
7da
feb
fe3
fe9
1fe6
1ff3
1ff7
7d3
3d8
3el
7d4
7d9
fd3
fde
1fdd
1fd9
1fe2
1fea
1ff1
1ff6
7d2
3d4

95
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OkoH4aHue Tabnuusbl A. 10

NHpc (C

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

Onwnua

10
11
11
11
12
12
13
13
14
13
14
11
10
11
11
12
12
12
12
13
13

KopoBas kKom6uHa-
uma (wectHagua-
TepuyHas)

3da
7c7
7d7
7e2
fee
fdb
1fd8
Ifee
3ra
1ff4
3ff2
7el
3df
7c9
7d6
fca
fdO
fe5
fe6
1feb
1fef

NHpeke

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

OnvnHa

14
14
14
12
11
11
12
12
12
13
13
13
14
14
14
15
12
11
12
12
12

KopoBas kom6uHa-
uma (wecTHagua-
TepuyHas)

3ff3
3ff4
3ff5
feO
Tce
7d5
fc6
fd1
fel
1fe0
1fe8
1ffo
3ffl
3ff8
3ff6
7ffc
fe8
7df
fc9
fd7
fdc

Ta6nuuya A.11 — KogoBas kHura 10 gnsa cnekTpanbHbiX KO3 (OULNEHTOB

MHaekc

96
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KopoBass kom6uHa-
uvs (wectHagua-
TepuyHas)

22
8

Id
26
5f
d3
Llcf
3do
3d7
3ed
7f0
76
ffd

7

0

1

9
20
54
60
d5
dc
1d4
3cd
3de
7e7
1c

MHpaekc

27

29
30
31
32
33
34
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a1
42
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53
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KopoBasi koMbuHa
ums (wecTHagua-
TepuyHas)

e

AN = OO N

b
cd
d9
1ce
1dc
3d9
3f1
25

QD

24
57
61
cc
dd
1lcc
1de
3d3
3e7
5d
21

NHpeke

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

MHpekc

54
55
56
57
58
59
60
61
62
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64
65
66

68
69
70
71
72
73
74
75
76
77
78
79
80

OnvHa

13
13
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13
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14
14
14
15
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KopoBas komM6uHa
uma (wectHagua-
TepuyHas)

1fdc
1fdf
Ifed
1ff5
3ff9
3ffb
7ffd
7ffe
1fe7
fee
fd6
fdf
1fde
1fda
1feb
1ff2
3ffa
3ff7
3ffc
3ffd
Kiii

KogoBasi kKomMGVHa-
uvAa (wecTHagua-
TepuyHas)

1f
23
27
59
64
ds
df
1d2
le2
3dd
3ee
d1l
55
29
56
58
62
ce
eO
e2
Ida
3d4
3e3
7eb
1c9
5e
5a



OKOoH4YaHue Tabnuubl A.11

NHpc (C

81
82
83
84
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KopoBas kom6uHa-
umna (wectHagua-
TepuuHas)

5c
63
ca
da
1c7
lca
1e0
3db
3e8
7BC
le3
d2
cb
do
d7
db
1c6
1d5
1d8
3ca
3da
7ea
7f1
lel
d4

d

d6
de
el
1dO
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111
112
113
114
115
116
117
118
119
120
121
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10
10
10
11
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KopoBas xom6uHa
una (wecTHajua-
TepuyHas)

1d6
3d1
3d5
3f2
Tee
7fb
3e9
lcd
1c8
1cb
1d1
1d7
1df
3d
3e0
3ef
7e6
718
ffa
3eb
1dd
1d3
1d9
1db
3d2
3cc
3dc
3ea
7ed

Ta6nuya A.12 — Kogosas kHura 11 gna cnektpanbHblX KO3 huuneHTos

MHpaekc
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KopoBasi kombuHa-
uvs (WwecTHagua-
TepuyHas)

0

6
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3d
9c
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3c2
3df
7e6
713
fib
Tec

He
38e
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KopoBas kom6uHa-
uva (wecTHagua
TepuyHas)

=

14
37
42
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af
191
1a5
1b5
39%e
3e0
3a2
3cd
7d6
ae
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NHpeke
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OnvHa

11
11
12
11
10

10
10
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11
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e
o O oo

o O N

KopoBasi kom6uHa-

uma (wecTtHagua
TepuyHasn)

713
719
19
712
3es
led
3cb
3d8
3d6
3e2
3e5
7e8
714
715
717
fib
7la
3ec
3df
3el
3e4
3e6
310
7e9
7ef

He
He
Iff

KopoBas kom6uHa-

umsa (LecTHaaua-
TepuyHas)

9

18
39
40
8e
a3
b8
199
lac
1c
3bl
396
3be
3ca
9d
3c
15
16
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Mpogomkenne Tabnuubl A, 12

KopoBasi komGuHa- KopoBasi xom6uHa KopoBasi kom6uHa-
MHac(C  Anvea ums (WwecTHagua- WHgekc  OnmHa usa (wectHagua-  VHgekc  JnavHa uva (wecTHagua
TepUYHasn) TepuyHas) TepUYHas)
54 6 la 110 9 191 166 10 3e0
55 7 3b 111 9 laf 167 11 7d2
56 7 44 112 9 iM 168 11 7e5
57 8 91 113 10 399 169 8 b7
58 8 ab5 114 10 3M 170 11 7e3
59 8 be 115 10 3b4 171 9 1bb
60 9 196 116 10 3c9 172 9 1la8
61 9 lae 117 10 3e7 173 9 la6
62 9 1b9 118 8 a8 174 9 1b0
63 10 3al 119 9 1b6 175 9 1b2
64 10 391 120 8 ab 176 9 1b7
65 10 3a5 121 8 ad 177 10 39b
66 10 3d5 122 8 aa 178 10 39a
67 8 94 123 8 b2 179 10 3ba
68 8 9a 124 8 c2 180 10 3b5
69 7 36 125 8 c5 181 10 3d6
70 7 38 126 9 198 182 11 7d7
71 7 3a 127 9 lad 183 10 3e4
72 7 41 128 9 1b8 184 11 7d8
73 8 8c 129 10 38¢c 185 11 7ea
74 8 9b 130 10 3a4 186 8 ba
75 8 bO 131 10 3c4 187 11 7e8
76 8 c3 132 10 3c6 188 10 3a0
77 9 19e 133 10 3dd 189 9 1bd
78 9 lab 134 10 3e8 190 9 1b4
79 9 1bc 135 8 ad 191 10 38a
80 10 39f 136 10 3af 192 9 1c4
81 10 38f 137 9 192 193 10 392
82 10 3a9 138 8 bd 194 10 3aa
83 10 3cf 139 8 be 195 10 3b0
84 8 93 140 9 18e 196 10 3bc
85 8 bf 141 9 197 197 10 3d7
86 7 3e 142 9 19a 198 11 7d4
87 7 3f 143 9 la3 199 11 7dc
88 7 43 144 9 14 200 11 7db
89 7 45 145 10 38d 201 11 7d5
90 8 9e 146 10 398 202 11 7f0
91 8 a7 147 10 3b7 203 8 d
92 8 b9 148 10 3d3 204 11 7(b
93 9 194 149 10 3d1 205 10 3c8
94 9 la2 150 10 3db 206 10 3a3
95 9 lba 151 11 7dd 207 10 395
96 9 1c3 152 8 b4 208 10 39d
97 10 3a6 153 10 3de 209 10 3ac
98 10 3a7 154 9 la9 210 10 3ae
99 10 3bb 155 9 19b 211 10 3c5
100 10 3d4 156 9 19c 212 10 3d8
101 8 of 157 9 lal 213 10 3e2
102 9 1a0 158 9 laa 214 10 3e6
103 8 8f 159 9 lad 215 11 Te4
104 8 8d 160 9 1b3 216 11 Te7
105 8 90 161 10 38b 217 11 7e0
106 8 98 162 10 3b2 218 11 7e9
107 8 a6 163 10 3b8 219 11 7(7
108 8 b6 164 10 3ce 220 9 190
109 8 c4 165 10 3el 221 11 7(2
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WHac(C  OnvHa

222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244

Ta6n

©O~NOUDWNRO -

=
o

Tabn

=

00~NO U WNRO

KopgoBasi koMGUHa-

uvs (WectHagua-

TepuyHas)

10 393

9 lbe

9 1c0
10 394
10 397
10 3ad
10 3c3
10 3d
10 3d2
11 7da
11 7d9
1 7df
11 7eb
11 74
11 7fa

9 195
11 718
10 3bd
10 39c
10 3ab
10 3a8
10 3b3
10 3b9

MHpekc

245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266

KopoBasi koM6yHa-

Onvua uvA (LecTHaaua-
TepuyHas)
10 3d0
10 3e3
10 3e5
11 7e2
1 7de
11 7ed
11 7f1
11 79
11 7fc
9 193
12 ffd
10 3dc
10 3b6
10 3c7
10 3ce
10 3cb
10 3d9
10 3da
11 7d3
11 7el
11 Tee
11 7ef

WHpekc

267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

OnvHa

FOCT P 54713—2011

KopgoBasi koM6uHa
uvs (wectHagua-
TepuyHas)

7f5
76
ffc
i
19d
1c2
b5
al
96
97
95
99
a0
a2
ac
a9
bl
b3
bb

181

e
U1 © OV O®OOPPPODMO®OD®O®D®OONNER

nuya A 13 — OkHo Kaiizepa-beccens gns SSR npodmns EIGHT_SHORT_SEQUENCE

nuya

w(,)

0.0000875914060105
0.0009321760265333
0.0032114611466596
0.0081009893216786
0.0171240286619181
0.0320720743527833
0.0548307856028528
0.0871361822564870
0.1302923415174603
0.1848955425508276
0.2506163195331889

1
12
13
14
15

17
18
19
20
21

w(i)

0.3260874142923209
0.4089316830907141
0.4959414909423747
0.5833939894958904
0.6674601983218376
0.7446454751465113
0.8121892962974020
0.8683559394406505
0.9125649996381605
0.9453396205809574
0.9680864942677585

/

22
23
24
25
26
27
28
29
30
31

w(l)

0.9827581789763112
0.9914756203467121
0.9961964092194694
0.9984956609571091
0.9994855586984285
0.9998533730714648
0.9999671864476404
0.9999948432453556
0.9999995655238333
0.9999999961638728

A.14 — OkHo Kalizepa-beccens ans SSR npoduna fns ocTanbHbIX NocnefoBaTebHOCTEW OKOH

w (i)

0.0005851230124487
0.0009642149851497
0.0013558207534965
0.0017771849644394
0.0022352533849672
0.0027342299070304
0.0032773001022195
0.0038671998069216
0.0045064443384152

10
11
12
13
14
15

17

(<)

0.0051974336885144
0.0059425050016407
0.0067439602523141
0.0076040812644888
0.0085251378135895
0.0095093917383048
0.0105590986429280
0.0116765080854300
0.0128638627792770

18
19
20
21
22
23
24
25
26

»(+)

0.0141233971318631
0.0154573353235409
0.0168678890600951
0.0183572550877256
0.0199276125319803
0.0215811201042484
0.0233199132076965
0.0251461009666641
0.0270617631981826
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MpopgonxeHne Tabnuubl A. 14

100

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

0.0290689473405856
0.0311696653515848
0.0333658905863535
0.0356595546648444
0.0380525443366107
0.0405466983507029
0.0431438043376910
0.0458455957104702
0.0486537485902075
0.0515698787635492
0.0545955386770205
0.0577322144743916
0.0609813230826460
0.0643442093520723
0.0678221432558827
0.0714163171546603
0.0751278431308314
0.0789577503982528
0.0829069827918993
0.0869763963425241
0.0911667569410503
0.0954787380973307
0.0999129187977865
0.1044697814663005
0.1091497100326053
0.1139529881122542
0.1188797973021148
0.1239302155951605
0.1291042159181728
0.1344016647957880
0.1398223211441467
0.1453658351972151
0.1510317475686540
0.1568194884519144
0.1627283769610327
0.1687576206143887
0.1749063149634756
0.1811734433685097
0.1875578769224857
0.1940583745250518
0.2006735831073503
0.2074020380087318
0.2142421635060113
0.2211922734956977
0.2282505723293797
0.2354151558022098
0.2426840122941792
0.2500550240636293
0.2575259686921987
0.2650945206801527
0.2727582531907993
0.2805146399424422
0.2883610572460804
0.2962947861868143
0.3043130149466800
0.3124128412663888
0.3205912750432127

85
86
87
88
89

91
92
93
94

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
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

0.3288452410620226
0.3371715818562547
0.3455670606953511

0.3540283646950029
0.3625521080463003
0.3711348353596863
0.3797730251194006
0.3884630932439016
0.3972013967475546
0.4059842374986933
0.4148078660689724
0.4236684856687616
0.4325622561631607
0.4414852981630577
0.4504336971855032
0.4594035078775303
0.4683907582974173
0.4773914542472655
0.4864015836506502
0.4954171209689973
0.5044340316502417
0.5134482766032377
0.5224558166913167
0.5314526172383208
0.5404346525403849
0.5493979103766972
0.5583383965124314
0.5672521391870222
0.5761351935809411

0.5849836462541291
0.5937936195492526
0.6025612759529649
0.6112828224083939
0.6199545145721097
0.6285726610088878
0.6371336273176413
0.6456338401819751
0.6540697913388968
0.6624380414593221
0.6707352239341151

0.6789580485595255
0.6871033051160131

0.6951678668345944
0.7031486937449871
0.7110428359000029
0.7188474364707993
0.7265597347077880
0.7341770687621900
0.7416968783634273
0.7491167073477523
0.7564342060337386
0.7636471334404891
0.7707533593446514
0.7777508661725849
0.7846377507242818
0.7914122257259034
0.7980726212080798

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197

w()

0.8046173857073919
0.8110450872887550
0.8173544143867162
0.8235441764639875
0.8296133044858474
0.8355608512093652
0.8413859912867303
0.8470880211822968
0.8526663589032990
0.8581205435445334
0.8634502346476508
0.8686552113760616
0.8737353715068081
0.8786907302411250
0.8835214188357692
0.8882276830575707
0.8928098814640207
0.8972684835130879
0.9016040675058185
0.9058173183656508
0.9099090252587376
0.9138800790599416
0.9177314696695282
0.9214642831859411

0.9250796989403991

0.9285789863994010
0.9319635019415643
0.9352346855155568
0.9383940571861993
0.9414432135761304
0.9443838242107182
0.9472176277741918
0.9499464282852282
0.9525720912004834
0.9550965394547873
0.9575217494469370
0.9598497469802043
0.9620826031668507
0.9642224303060783
0.9662713777449607
0.9682316277319895
0.9701053912729269
0.9718949039986892
0.9736024220549734
0.9752302180233160
0.9767805768831932
0.9782557920246753
0.9796581613210076
0.9809899832703159
0.9822535532154261

0.9834511596505429
0.9845850806232530
0.9856575802399989
0.9866709052828243
0.9876272819448033
0.9885289126911557
0.9893779732525968
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205
206
207

209
210
211
212
213
214
215
216
217

w(i)

0.9901766097569984
0.9909269360049311

0.9916310308941294
0.9922909359973702
0.9929086532976777
0.9934861430841844
0.9940253220113651

0.9945280613237534
0.9949961852476154
0.9954314695504363
0.9958356402684387
0.9962103726017252
0.9965572899760172
0.9968779632693499
0.9971739102014799
0.9974465948831872
0.9976974275220812
0.9979277642809907
0.9981389072844972
0.9983321047686901

218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

wii)

0.9985085513687731
0.9986693885387259
0.9988157050968516
0.9989485378906924
0.9990688725744943
0.9991776444921379
0.9992757396582338
0.9993639958299003
0.9994432036616085
0.9995141079353859
0.9995774088586188
0.9996337634216871
0.9996837868076957
0.9997280538466377
0.9997671005064359
0.9998014254134544
0.9998314913952471
0.9998577270385304
0.9998805282555989
0.9999002598526793

FOCT P 54713—2011

w>)

0.9999172570940037
0.9999318272557038
0.9999442511639580
0.9999547847121726
0.9999636603523446
0.9999710885561258
0.9999772592414866
0.9999823431612708
0.9999864932503106
0.9999898459281599
0.9999925223548691
0.9999946296375997
0.9999962619864214
0.9999975018180320
0.9999984208055542
0.9999990808746198
0.9999995351446231
0.9999998288155155
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Mpunoxexnune b
(o6s3aTenbHOE)

WNHopmaums o HeEMCNoMb30BaHHbIX KOLOBbIX KHUTax

B HacTofwem cTtaHgapTe gekogep AAC He ncnonb3yeT CO0OPHUMKM KOoAoB #12 un #13. OgHako, Npu xenaHuu,
[eKofep MOXeT UCNonb30oBaTb 3TW COHOPHMKM KOAOB, YTOBLl pacwMpuUTb €ro PyHKLMOHANbHOCTb, €CNN 3TO He NPOTUBO-

peunt apyrum ctangaptam MPEG, takum kak MCO/MIK 14496-3 (3J). KOTOpble UCNONL3YT 3TN COOPHUKN KOAOB ANA
paclWmnpeHHbiX METOA0B KOAMPOBaHUA.

Mpumep: cuHTakcuc B 4.3 nameHuncs 6bl. Kak npeactasneHo B Tabnuue bB1.

Tab6nuuya bl — PacwupeHHblit cuHTakcuc gns scale_factor_data ()
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MpunoxeHve B
(o6s13aTeNIbHOE)

Kogep

B.1 MNcuxoakycTnyeckas mogesb

B.1.1 O6uyme cBegeHns

B aTOM npunoxeHun npepcTaBiieHa Ncuxoakyctuyeckas mogens Ana kogepa AAC. lMcuxoakycTuyeckass mogenb
BbIUMCNSIET MaKCMMaNbHYI0 3HEPTUID UCKAXEHWUI, KOTopas MackupyeTcsi aHepruei curHana. 3Ty 3HEpruio HasbiBawT
noporoM MackMpoBaHWA. Y mpouecca BblYNCAEHWS NOPOra MackupoBaHWs ecTb TpW BXoAa:

1 AnvHa casura gns npouecca BbluMcNeHus nopora mackuposaHus iblen. MapameTtp iblen gonxeH octaBaTthben
NOCTOSIHHbIM. Tak kKak Heo6X0AUMMO BbIYWCAUTL MNOPOrM ANA ABYX Pas3NUuYHbIX ANUH cABura, Heo6xoAuMo ABa
npouecca, Kaxgablli co cBoell hukcupoBaHHOW ANUHONW caBura. [Ons ANUHHOTO 6bicTporo npeo6bpasoBaHua dypbe
(BN®) iblen = 1024. ans kopotkoro EM® iblen = 128.

2 Ons kaxgoro Tuna BM® cnegyowue iblen otcuetos curHana c 3agepxaHHbiMn otcuetamu (B 6aHke hUNLTPOB
unn B 6/10Ke NCUXO0AKyCTUUECKOro pacyeTa) pacnosaralTcs TakuMm o6pa3om, 4TO6Gbl OKHO MCUXOaKyCTUYECKOro pacuyeta
okasasniocb N0 LEHTPY OKHA 4YaCTOTHO-BPeMEHHOro npeo6pa3oBaHus.

3 YacToTa gucxpeTtusauuun. CyuecTByloT Habopbl Tabnul, npefycMOTpeHHble AN CTaHAAPTHbIX 4acToT AUCKpeTU-
3auuu. YactoTa gMckpeTusaumm Tak xe. kak iblen. gonxHa octaBaTbCs NOCTOSIHHON B Te4YeHUe O4HOW peanusaunu
npouecca BblYMCNEHUA MOpPOra MackupoBaHWA.

BbIxofbl nMcuxoakycTuyeckoih mMogenu:

1 Ha6op OTHOWEHUA curHan-macka M 3Ha4YeHWil mopora, KOTopble afanTUPYTCA K KOAEPY Kak OnucaHo Huxe.

2 3afepxaHHble BpeMeHHble faHHble (MKM-oTcyeTsl). KoTOpble ncnonb3ywtca MAKM.

3 Tun 6noka MAKM (ANWHHBIA, CTAPTOBbIA, CTONOBLIV UAN KOPOTKUIA).

4 OueHka KonnyectTsa 6GMTOB, KOTOPOE AO/KHO UCMONb30BATHCA ANA KOAMPOBAHUA B AOMNOSIHEHUE K CpeAHEMY
KONMYecTBY JOCTYMNHbIX GUTOB.

3agepxka WKM oTcuyeToB Heo6xogumma, u6o anroputm nepeknovyeHns obHapyxuBaeT peskylo artaky, T.e. Ans
dpeiima fO/MKHbI MCNONb30BaTLCA KOPOTKME GMOKW, ANUHHBIA 610K nepes KOPOTKMMMW 610KaMU AOMXKEH OblTb U3MEHEH
Ha CTapTOBbIA.

Mepep HavyanbHoOW peanusauneit Mofenn MaccuB C NpeablAyWnx AaHHbIX BMN® n maccuBbl 1 (w) U ( <U>) LOMKHbI
6bITb OGHYNEHbl ANA o6ecnevyeHUs M3BECTHON HayanbHOW TOYKW.

B.1.2 KommeHTapum

B npouecce BblYMCNEHUS MOpOra MacKMpoBaHWS UCNOMb3YOTCSA TPW MHAEKCA A4S 3HAUYEHWI JaHHbIX:

W — WHAEKC 4acTOTHOI NMHWUK cnekTpa BMN®. MHaekc O cooTBETCTBYET MOCTOSIHHOM cocTaBnstoweir, nHaekc 1023 cooT-
BETCTBYeT /INHWUW cnekTpa Ha YacToTe HalikBucra.

b — wuHgekc yacToTHOM nonockl. ECM BbluMCieHne BKIoYaeT cBepTKy unu cymmy, bb ncnonbsyetcs B kauectse nepe-
MEHHOli cymmupoBaHua. Hymepauua nonoc HayuHaetca c¢ 0.

N — WHAeKc nonockl MaclwTabHbiX kKoadduuneHTos. NHAekc 0 cOOTBETCTBYeT caMoil HU3KOW nosoce macwTabHbIX KO3g-
DUUNEHTOB.

B.1.3 dyHKLMA MackMpoBaHus

B ncuxoakycTUYecKOM pacyeTe WCNoNb3yeTcs «QyHKUMA MacknpoBaHusi». OHa BblYMCNSAETCA Clefyloumnm
o6bpasom:

ifj >=i

Impx =3.0 Q-i)
else

tmpx =1.5 (j-i).

rae / — 3HaueHue, Gapk, onpejensiliee paccTosiHne oT mMackepa.j — 3HauyeHue, 6apk, COOTBETCTBYLLE€e NO0OXe-
HWIO mackepa. tmMpPX — BpemeHHas nepemMeHHas.
tmpz = 8 * min ((tmpx-Q.bf-2 (tmpx-0.5). 0).

roe tmpz — spemeHHas nepemenHas. min(a. b) — dyHkyus, BosBpawaiuwas 60nblwee oTpuLaTeNIbHOE 3HAYE-
Hue n3 amn 6.
tmpy = 15.811389 + 7.5 (tmpx + 0.474)-17.5 (1.0 + (tmpx + 0.474}2)05.

rae tmpy — BpeMeHHas nepemeHHas.
if(tmpy <-100) then {sprdndf (i. j) =0} else (sprdngf (i, j) = 10 A((tmpz + tmpy)!10))

B.1.4 Larn npu BblYMCNEHUN NOpPOra MacknposaHua

Cnepytoume warm sBAslTCA HeobxoguMmbiMu ans Bbluncnenns SMR (M) u XTT (M), ucnonb3yemMbiMn B Kogepe
ANA OJIMHHOTO U KOpOTKOoro B,

1 BocctaHoBUTb 2 * 1bIBM oTcueToB BXOAHOTO curHana.

iblen HoBbIX OTCueTOB pfenawTcs AOCTYMHbIMW MPU KAXAOM Bbi30Be reHepatopa mnopora. [eHepartop nopora
pomkeH xpaHutb 2 * iblen — iblen otcueTtoB M 06beaMHUTL 3TU OTCHYETHI A4NA TOYHOro BOCCTaHwosneHusa 2 * iblen
nocsiefoBaTesibHbIX OTCYETOB BXOAHOTO curHana, s (/), rae i — nHAEKC BXOAHbIX oTcyeToB. 0 <=r <2 * iblen.
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2 BblYNCNNTL KOMMNIEKCHBbI CMEKTP BXOAHOTO CUrHana.

Bo-nepsbIX, S (0 B3BELIMBAETCA OKHOM XaHa. T. e.

sw(i) = s(i) * (0.5-0.5 * cos((p/ *('+0.5)Y ibten).

Bo-BTOpbLIX, BblunUCAsieTcs cTaHgapTHoe BMd sw(i).

B-TpeTbux, BblUMCASiETCSA MONAPHOE npeacTaBneHne npeobpasoBaHus, r (iv) n/ (w) COOTBETCTBYHT aMNANTYAHbIM
1 pa3oBbIM yacTaM npeo6pasoBaHHoro SW(i) cOOTBETCTBEHHO.

3 Boluncnutb npegckasaHue r(w) u ((w).

MpepckasaHHble amnantypa r_pred (iv) u asa f_pred (w) BblYMCNAOTCA NO A4BYM npeabigyuwimMm 610kam pacyerta
nopora r(w) u f (w):
r_pred (w) =2.0 *r (M )-r (<-2)

1 pred (w) =2.0 * f (f-1)-/ (£ 2),

roe t — Tekywwuit Homep 610kKa, 1-1 cOOTBETCTBYET AaHHbIM npeabigywero 61oka n 1-2 cooTBeTcTBYeT faHHbIM
6n0ka nepep npefblgyuunm.

4 BbluMCcnnTb Mepy HeonpegeneHHoctn ¢ (W).

c(w) = (((r (w) *cos (f(w)) - r_pred (y/) * cos (f_pred (iv))) A2 + (r(w )" sin(/(w)) - rixed(w)

*sin(/jrred(w)) )A)*0.5 )1 (r(w) + abs (r_pred (w)).

OTa hopmyna ucnonb3yeTcss 4N KaXA0ro U3 KOpoTknx 6/710KoB ¢ KopoTkum BM®. gns nepsBbiX 6 CTPOK A/IMHHBIX
610KOB Mepa HeonpejefIeHHOCTU BblYMCcASfeTCs No ANUHHOMY BIM®. Ana ocTaBWMUXCA CTPOK WCNOMb3yeTCA MUHUManb-
HOe 3Ha4yeHue HeonpeaeneHHOCTU ANA KOPOTKUX 6nokoB BMN®. Ecnmn HeOﬁXOAVIMO YMEHbWMUTb CMNOXHOCTb BbIHMCﬂeHMVI,
HeonpeAeNeHHOCTb AN BepxHeil yacTu cnekTpa MoxeT 6bliTb ycTaHOBNeHa paBHOW 0.4.

5 BbluncnuTb 3Hepruw n HeonpenesieHHOCTb B pa3fesiaX BblYMC/IE€HUA nopora.

OHeprusa kaxgoro pasgena, s (b):

do foreach partition b:

e(b) = 0

do from lower index to upper index w ofpartition b e (b) =e (b) +r (w) 2

end do end
do

(e (b) ucnonbsyetcs B mogyne MIS (cm. 5.6.1): e (6) paBHO Xengy ¢ X = [R. L. M. S]) n B3BeleHHAst HEONpPeeneH-
HOCTb. C (B>):

do for each partition b: c(b) = 0 do from loner index to upper index iv of partition b

c(b) = ¢ (b) + rfw)"2 mc (w) end do end do

Paspgensl BbluMCNeHUs nopora o6ecneuymBalT paspelleHne, NPUMEpPHO paBHOe OAHOW 4YacTOTHON NuHuUKM BMN®
unn 1/3 kpuTnyeckoidt nofocbl. Ha HWXHWUX YacToTax ofHa NuHus BIM® cooTBeTCTBYeT OAHOMY pasjesny BblUMC/IEHNS.
Ha BepxHUX 4YacToTax HecKo/bKO CTPOK 6yayT o6befuHEHbl B OAUH pas3gen BblumcneHus. Ha6op 3HauYeHuii nuHuii
pasfenoB ANSA KaXAolW U3 Tpex 4acToT AuckpeTusauuum 3agaH B Tabnuuax bB.1 — B.24. SnemeHTbl 3aTux Tabnuy 6yayt
MCNonbL30BaThbCS B MpoOLECcce BblYWCNEHMA Nopora mackupoBaHus. B kaxpaoi Tabnuue ecTb crnegywoume rpadubl:

1 Nupekc pasgena BblUUCIEHUA. 6;

2 Camasi Hu3Kkas vyactoTHas nuuus pasgena. w_toiv (by,

3 Camas Bbicokas yacTtoTHas nuHus pasgena. W_htgh (b):

4 CpepHee 3HaueHuve vyacToTel pasgena, 6apk, bval (b);

5 A6contoTHbIi nopor cabiwnmoctu gsthr (b).

6 MakcumanbHoe 3HaueHne b. bTax. paBHoe camMoMy 60/1bWOMY UHAEKCY, CYLLECTBYOWEMY A/ fAaHHON Y4acToThl
AvckpeTusauuu.

6 BblUMCAUTL CBEPTKY 3HEPrun pasfenoB W HeonpefeneHHOCTU C pyHKUMel MacKnpoBaHus.

for each partition b:

ech(h) = 0

do for each partition bb:

ecb (b) = ecb (b) +e (bb) * sprdngf (bval (bb) . bval (b))

end do end do do for each partition b:

ct(b) =0

do for each partition bb:

ct(b) = ct(b) +c(bb)’ sprdngf (bval (bb) . bval (b))

end do end do

Mockonbky cl (b) B3BewMBaeTCa aHepruei curHana, oHO AOKHO GbiTb NOBTOPHO HOpManu3oBaHo K ch (b)

ch (b) =cl (b) / ech (b)

AHaNOrMyYHoO, M3-3a HEHOPMAaNIM30BaHHOW NPUPOAbLI (hYHKLUUU MackupoBaHus ecbb gonxHo 6biTe nMoBTOPHO HOp-
Mann3oBaHO N HOpMann3oBaHHasa 3aHeprusa el'l(b) paBHa:

en(b) = ecb(b) / Tonn (b)

koappuumeHT Hopmanusayum, rnorni (b):

do for each partitonbtmp (b) = 0

do for each partition bb

tmp (b) = Imp (b) + sprdngf(bval (bb) .bval (b)) end do

rmorm (b) = 1/ tmp (b) end do
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7 Mpeo6pasosats cb (b) B th (b). nngekc ToHanbHoCTH.

tb(b) = -0.299 - 0.43 log, (cb(b))

Kaxabiii tb (b) orpanuuen guanasoxom 0 <tb (b) <1.

8 Bbluncnntb Heo6xoaumoe SNR B kaxzom pasgene.

NMT (b) = 6 ab gns Bcex b. NMT (b) cooTBeTcTBYyeT wymMoBOMYy Mackepy (B A4b) ans pasgena. TMN (b) = 18 gb gnsa
Bcex b. TMN (b) cooTBeTCcTBYyeT TOHaNnbHOMY Mackepy (B Ab). Tpebyemoe oTHoweHue curHan-wym. SNR (b):

SNR (b) =th (b) * TMN (b) + (1-tb (b)) ' NMT (b).

9 BbIUNCAUTL OTHOLWEHNE MOLLHOCTEN.

OTHoweHne MowHocTei. be (b):

be (b) =10 N1 (-SNR (bY10)

10 BbluucnuTb hakTuyeckuit aHepreTuyeckuin nopor, nb (b).

nb (b) = en (b) *be (b) nb (b) Takke ucnonbsyercs B mogyne Mi'S (cm. nyHkT 12): nb (b) paBeH Xthrc 'X' = (R, L,
M..SJ.

11 KoHTpo/b Npe-3axa M abCoMIOTHbIA NOPOr CAbILKWMOCTY

YTo6bl M36exaTb nNpe-axa. BblYUCNAETCA KOHTPOIb NPE-3XOM A1t KOPOTKUX U ANWHHBIX BM®. a6conoTHbI nopor
CNbILUMMOCTU TaKXe yuynTblBAeTCS 3[ecCh:

nb_I (b) sensietcs noporom pasgena b gns nocnegHero 6noka, qsthr (b) sensertcs a6coNOTHBIM NOPOroM CAbILW K-
mocTn. 3Hauenus b qsthr (b) nokasaHbl Ha pucyHke B.1

3HauveHus Tabnuy B.1 — B.24 gaHbl OTHOCUTENLHO YPOBHS 4acTOTHOW NMHUM BM®. KOTOPOI COOTBETCTBYET CUHY-
companbHas BOMHA amMnanTyoit + 1 Isb. 3HauyeHus (B AB) AonxHbI 6biTb Npeo6pa3oBaHbl B €AUHULbLI 3HEPTUM nocne
Hopmanusauyun bBMNo.

nb (b) = max (gslhr (b). min (nb (b). nbj (b) ‘rpetev))

rpetev yctanasnneaetca B T AnA KOPOTKUX 6/10KOB 1 '2' ANA ANUHHbBIX 6/10KOB

12 PE Bbluncnsetca ANa kaxaoro tuna 61oka u3 otHoweHwus e (b) / nb (b). rae nb (b) — nopor mackupoBaHusa n
e (b) — aHeprua gns Kaxgoro nNoporosoro pasgena.

PE =0

do (or threshold partition b

PE =PE- ( w_high(b}-wJow(b)) 'log 10 (nb(b) / (e (b) *1)) end do

13 MpuHMMaeTca pelweHne 06 WCNONbL30BAHUN ANNHHOTO UM KOPOTKOro 60ka.

KPE for long block is greater than switch_pe then

coding_biock_type = short_blockJype else

coding_block_type = long_blockJype end if if (coding_block_type = short_btock_type)
and

(last_coding_block_type == long_type) then

last coding block type = startJype else

last_coding_b'ock_type = short_type.

MocneaHne YeTbipe CTPOKM HEO6XoAWMbI, Tak kak B AAC HeT KOMGMHMPOBAHHOIO CTapTOBOro/CTONOBOro 610kKa.
switchj oe — nocTosiHHas, 3aBucawas oT peanusayuu.

14 BbluMcnnTb OTHOWeEHUS curHan-macka. SMR (M) n nopor mackuposanus xmin (n)

Tabnuubl 45 ... 57 patoT:

1 Unpekc swb pasgena kogepa, Ha3biBaeMoro noaocoit MaclwTabHbIX KO3 PULNEHTOB.

2 CwmeuweHune nuiun MAKM gns nonockl MacwTabHbix koadduuynentos swh_offset_long/shori_window.

BBoauTca cnepyoujas nepeMeHHas:

n = swb

wjow (n) = swh_offset_long'short_windo-w (n) w_high (n) =
swb_offseljong/short_window (n+1) - 1

sHeprus BMN® B nonoce macwTabHbIx KoadduymeHTos, epart (n):

do for each scalefactor band n

epart h) =0

do for w =lower index wjow (n) kn = upper index w_high (n) epart (n) =epart (n) + r (w) A2
end do

end do

nopor gnsa O,D,HOVI cneKTpaanon JNINHUN BblYUCAETCA COornacHo:
do for each threshold partition b

thr (all linejndices in this partition b) =

thr (wjow (b).... w_high (b)). =nb (b)/ (w_high (b) +1-wJovr (b))
end do

YpPOBEHb WyMa B Nosoce MacwTabHbiX KO3 ULMeHToB Ha ypoBHe BM®. npart (M) BbluncaseTcs Kak:
do for each scalefactor band n

npart (n) = minimum (thr (wjow (n)).... thr (w_high (n)j)

*(w_high (n) *1-w_low (n)). end do

I'ae B aToMm cnydae minimum (a... Z) — (PyHKUWs, BO3Bpaljalolwias camblii MeHbLMWA NONOXUTENbHbI aprymeHT
n3a.-.z.
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PucyHok B.1 — Bnok-cxema ncuxoakycTuyeckoil mogenu

OTHOWeHUs, KoTopble 6yAyT nepegaHbl B MoAy/b kBaHToBaHus. SMR (M). BbluncnsoTcs Kak:

SMR (n) = epart (n)/npart (n).

Ana BblYMCNEHNA MOPOroB Kogepa xmin (n) Bbluncnsietcs aneprua MAKM ans kaxoi nonocel macwTabHbiX KOagh-
uymeHToB:

Do for all scalefactor bands n

codec_e (n) =0

do for lower index i to higher index i of this scalelactor band

codec_e (n) = cobecos (n) * (mdcl_tine (i)) A2

end do

end do.
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3atem Xmin (n), MakcumanbHas fONycTUMas 3HEPrus UckaxeHui Ha ypoBHe MAKIM. MoxeT 6biTb BblUMCNEHA

cornacHo aToii popmyne:

xmin (n) = apart (n) * codec_e (n) / apart (n).

15 BbluMcnuTb pacnpegeneHne 6MTOB U3 NcuxoakycTuyeckoin aHTponun (PE).

bit_allocation =pew1'PE * pew2'sqrt (PE):

ANA ONANHHbIX 6/10KOB KOHCTaHTbI onpenensanTCcsa Kak:

pew? =0.3. pew2 =6.0

AN KOPOTKUX 6/10k0B PE BOCbMMW KOPOTKUX G/I0KOB CYMMUPYHOTCS, U KOHCTAHTbI:

pew? =0.6. peiv2 = 24.

Torga bit_allocation orpannuusaetca 0 <bit_allocation <3000, u Bbiuncnsietcs more_bits:
more_bils =brt_allocation - (mean_bits - sideJnfo_brts).

Ta6nuya B.1 — lMcuxoakycTuyecxne napameTpbl Ana AnmHHoro BMN®. Fa= 8 ky,

NHpexc

© 0o ~NOO o WN RO

AR ADWWWWWWWOWWWRNRNNNNNNNNNRR RBRRBRRR BB
WNPFPOO®OWND ARWNPOO®O~NOOANWNRP, OO0 w0 dwWN P O

205
217
229
242
255
269
283
298
313
329
346
364
382
401
421
442
465
489
515
542
571
602
635

w_higb

216
228
241
254
268
282
297
312
328
345
363
381
400
420
441

488

LWvpuHa

© © © © © © OV © © © ©

WWWNNNMNNMNNNNRRPRPRPRRPRPREPPRPRPRPRPRPPARpRRERERERERPR
O WRFR ONOBRWRPROO®W®ONO®UU ADIMWWNNNRPRPLRPPOOOO O

bval

0.18
0.53
0.89
1.24
1.59
1.94
2.29
2.63
2.98
3.31
3.65
3.99
4.35
471
5.05
5.39
5.74
6.10
6.45
6.79
7.13
7.48
7.82
8.17
8.51
8.85
9.20
9.54
9.88
10.22
10.56
10.91
11.25
11.58
11.91
12.24
12.58
12.92
13.26
13.59
13.93
14.26
14.60
14.93

gsthr

46.82
46.82
46.82
41.82
41.82
41.82
38,82
38.82
38.82
33.82
33.82
34.28
32.28
32.28
32.28
32.28
32.69
32.69
32.69
32.69
33.07
33.07
33.07
33.42
33.42
33.74
33.74
34.04
34.04
34.32
34.58
34.83
34.83
35.06
35.29
35.50
35.89
36.08
36.43
36.59
36.90
37.19
37.46
37.84
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OKOHYaHue Tab6nuuybl B.1

Ta6nuua B.2 — [McuxoakycTnyeckue napameTpbl 41a kopoTkoro Brid, H4= Bk

108

NHpeke

44
45
46
a7
48
49
50
51

WHpekc

© o~NOoOU D WN R O

WWWWWwWWwwwwWwNNNNNNNNNNRRRER B P P =
OB IO RONPRSOONINOTRWNROO®O NGO ~wBRBO

w fow

671
709
750
794
842
894
950
1010

0w o N O

12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
45
48
51
54
57
60
64
68
72
76
81
86
91
97
103
110
117

w_higb

708
749
793
841
893
949
1009
1023

w_high

BREEsR
© ~Naw © N O W

21
23
25
27
29
31
33
35
37
39
41
44
47
50
53
56
59
63
67
71
75
80
85
90
96
102
109
116
124
127

LLnpyHa

38
41
44
48
52
56
60
14

LLinpyHa

WO NN U PADDEPRNOWWWWWNNMNNNNMNNMNNNNMNNNNNDNMNNNNDNDDNDDN

6va)

15.27
15.60
15.93
16.26
16.60
16.93
17.26
17.47

bval

0.32
0.95
1.57
2.19
2.80
3.40
3.99
4.56
5.12
5.66
6.18
6.68
7.16
7.63
8.07
8.50
8.90
9.29
9.67
10.03
10.37
10.77
11.23
11.66
12.06
12.44
12.79
13.18
13.59
13.97
14.32
14.69
15.07
15.42
15.77
16.13
16.49
16.85
17.20
17.44

qslhr

38.07
38.40
38.71
39.09
39.44
39.76
40.06
33.74

gslhr

30.29
30.29
25.29
22.29
22.29
17.29
17.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
17.05
17.05
17.05
17.05
17.05
17.05
18.30
18.30
18.30
18.30
19.27
19.27
19.27
20.06
20.06
20.73
20.73
21.31
17.05



Ta6nuuya B.3— lNcuxoakycTuyeckne napameTpbl Ans gAMHHOro BMNd. F1 = 11,025 kly,

NHpeke

VW ~NOOUPAWN RO

QOO A DDA DNDDEDDDE DWW WWWWRWMINNNNNNNNNN bR R R R R i
U'I-hwI\)’—‘O@m\lmmb(.\)NPO(QOD\IG’)U‘I&U)I\)HO@GJ\I@(HJ}WNHO(.OCO\]OU‘IJ}Q.)I\)':

w_lovt

0

7

14
21
28
35
42
49
56
63
70
7
84
91
98
106
114
122
130
138
147
156
165
174
184
194
204
215
226
238
250
263
276
290
305
321
338
356

395
416
439
463
489
517
547
580
615
653
694
738
786
837
892
951
1015

*t_high

13
20
27
34
a1
48
55
62
69
76
83
90
97

105
113
121
129
137
146
155
164
173
183
193
203
214
225
237
249
262
275
289
304
320
337
355
374
394
415
438
462
488
516
546
579
614
652
693
737
785
836
891
950
1014
1023

LLinprmva

©© © © WM WM~~~ NN~ NN~~~

bval

0.19
0.57
0.95
1.33
171
2.08
2.45
2.82
3.18
3.54
3.89
4.24
4.59
4.92
5.28
5.65
6.01
6.36
6.70
7.06
7.42
7.77
8.11
8.46
8.82
9.16
9.50
9.85
10.19
10.54
10.88
11.22
11.56
11.90
12.24
12.59
12.94
13.28
13.62
13.96
14.29
14.63
14.96
15.29
15.63
15.96
16.30
16.63
16.97
17.30
17.64
17.97
18.30
18.64
18.97
19.16
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gslhr

45.73
45.73
45.73
40.73
40.73
37.73
37,73
37.73
32.73
32.73
32.73
30.73
30.73
30.73
31.31
31.31
31.31
31.31
31.31
31.82
31.82
31.82
31.82
32.28
32.28
32.28
32.69
32.69
33,07
33.07
33.42
33.42
33.74
34.04
34.32
34.58
34.83
35.06
35.29
35.50
35.89
36.08
36.43
36.75
37.05
37.46
37.72
38.07
38.40
38.71
39.09
39,35
39.68
39.98
40.34
31.82
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Ta6nuuya B.4— lMNcuxoakycTnyeckne napameTpbl Ans8 kopoTkoro bBMNed. F, = 11.025 kly

110

NHpeke

© 0 N o UM WN R O

B DA D D DD D WOWWWWWWWWWNDNDNDNDNDNNDNRNNIRRRRRR R B =
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w_lovt

© 00 N O U~ WN R O

© © W 0O N~ OO U ah DDA DOOOOONNNNNRBR B B p B p =
DN R ORI WO OANO WO M PARNSDODANOOLU R wRE B

105
112

120

Ur_bl$b

© 0o N o oD WN R O

© ©O© O ~N ~N OO g gD DDWWWWNNNRNLNRNIEREERRRIERE R =
NP 01O U0 O0OO0ON®ARARPR ®GONOGNO®RONO®RE oo oswBoB o

104
11
119
127

LLinprmva

0 0O ~N N0 g DNPRDNOOOWWNNNNRNNNNNNNNRRRRRRR R R R RB R RB R R R R B

bval

0.00
0.44
0.87
1.30
1.73
2.16
2.58
3.00
3.41
3.82
4.22
4.61
4.99
5.37
5.74
6.10
6.45
6.79
7.44
8.05
8.64
9.19
9.70
10.19
10.65
11.08
11.48
11.86
12.22
12.64
13.10
13.53
13.93
14.30
14.69
15,11
15.49
15.84
16.21
16.58
16.92
17.27
17.62
17.97
18.32
18.67
19.02

gslhr

27.28
27.28
27.28
22.28
22.28
19.28
19.28
14.28
14.28
14.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
17.05
17.05
17.05
17.05
17.05
18.30
18.30
18.30
18.30
19.27
19.27
19.27
20.06
20.06
20.73
20.73
21.31
21.31
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Ta6nwuya B.5 — MNcuxoakyctuyeckne napameTpbl AN AAMHHOTO BMN®, Fi = 12 kly

VHpexc w_/ovr nprmva 6ra/ gslhr
0 0 5 6 0.18 45.06
1 6 1n 6 0.53 45.06
2 12 17 6 0.89 45.06
3 18 23 6 1.24 40.06
4 24 29 6 1.59 40.06
5 30 35 6 1.94 40.06
6 36 41 6 2.29 37.06
7 42 47 6 2.63 37.06
8 48 53 6 2.98 37.06
9 54 59 6 3.31 32.06

10 60 65 6 3.65 32.06
11 66 72 7 4.00 30.73
12 73 79 7 4.38 30.73
13 80 86 7 4.75 30.73
14 87 93 7 5.11 30.73
15 94 100 7 5.47 30.73
16 101 107 7 5.82 30,73
17 108 114 7 6.15 30.73
18 115 122 8 6.51 31,31
19 123 130 8 6.88 31.31
20 131 138 8 7.24 31.31
21 139 146 8 7.58 31.31
22 147 154 8 7.92 31.31
23 155 163 9 8.27 31.82
24 164 172 9 8.62 31.82
25 173 181 9 8.96 31.82
26 182 191 10 9.31 32.28
27 192 201 10 9.66 32.28
28 202 212 11 10.01 32.69
29 213 223 1 10.36 32.69
30 224 235 12 10.71 33.07
31 236 247 12 11.06 33.07
32 248 260 13 11.41 33.42
33 261 273 13 11.75 33.42
34 274 287 14 12.09 33.74
35 288 302 15 12.43 34.04
36 303 318 16 12.77 34.32
37 319 335 17 13.11 34.58
38 336 353 18 13.46 34,83
39 354 372 19 13.80 35.06
40 373 392 20 14.13 35.29
41 393 414 22 14.47 35.70
42 415 437 23 14.81 35.89
43 438 462 25 15.14 36.26
44 463 489 27 15.48 36.59
45 490 518 29 15.81 36.90
46 519 549 31 16.15 37.19
47 550 583 34 16.48 37.59
48 584 619 36 16.82 37.84
49 620 658 39 17.15 38,19
50 659 700 42 17.48 38.51
51 701 745 45 17.81 38.81
52 746 794 49 18.14 39.18
53 795 847 53 18.48 39.52
54 848 904 57 18.81 39.83
55 905 965 61 19.15 40.13
56 966 1023 58 19.47 39.91
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Tab6nuuya B.6— lNcuxoakycTnyeckme napameTpbl 4nA KOpoTkoro BMA®. A4 = 12 kly,

NHpeke w_lovt W_bl$b LLinpnma bval gslhr
0 0 0 1 0.00 27.28
1 1 1 1 0.47 27.28
2 2 2 1 0.95 27.28
3 3 3 1 1.42 22.28
4 4 4 1 1.88 22.28
5 5 5 1 2.35 19.28
6 6 6 1 2.81 19.28
7 7 7 1 3.26 14.28
8 8 8 1 3.70 14.28
9 9 9 1 4.14 12.28

10 10 10 1 4.57 12.28
n 1 1 1 4.98 12.28
12 12 12 1 5.39 12.28
13 13 13 1 5.79 12.28
14 14 14 1 6.18 12.28
15 15 15 1 6.56 12.28
16 16 16 1 6.93 12.28
17 17 17 1 7.28 12.28
18 18 18 1 7.63 12.28
19 19 20 2 8.28 15.29
20 21 22 2 8.90 15.29
21 23 24 2 9.48 15.29
22 25 26 2 10.02 15.29
23 27 28 2 10.53 15.29
24 29 30 2 11.00 15.29
25 31 32 2 11.45 15.29
26 33 34 2 11.86 15.29
27 35 36 2 12.25 15.29
28 37 38 2 12.62 15.29
29 39 40 2 12.96 15.29
30 41 43 3 13.36 17.05
31 44 46 3 13.80 17.05
32 47 49 3 14.21 17.05
33 50 52 3 14.59 17.05
34 53 55 3 14.94 17.05
35 56 59 4 15.32 18.30
36 60 63 4 15.71 18.30
37 64 67 4 16.08 18.30
38 68 72 5 16.45 19.27
39 73 v 5 16.83 19.27
40 78 82 5 17.19 19.27
41 83 88 6 17.54 20.06
42 89 94 6 17.90 20.06
43 95 101 7 18.26 20.73
44 102 108 7 18.62 20.73
45 109 116 8 18.97 21.31
46 117 124 8 19.32 21.31
47 125 127 3 19.55 17.05
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Ta6nwuya B.7 — lNcuxoakycTuyeckne napameTpbl AN AAMHHOTO BMN®, Fi = 16 Iy

NHpeke w_lovt *t_high LLivprma bvat gslhr
0 0 4 5 0.20 43.30
1 5 9 5 0.59 43.10
2 10 14 5 0.99 38.30
3 15 19 5 1.38 38.10
4 20 24 5 1.77 38.00
5 25 29 5 2.16 35,10
6 30 34 5 2.54 35.30
7 35 39 5 2.92 30.00
8 40 44 5 3.29 30.00
9 45 49 5 3.66 28.30

10 50 54 5 4.03 28.30
n 55 59 5 4.39 28.30
12 60 64 5 4.74 28.30
13 65 69 5 5.09 28.30
14 70 74 5 5.43 28.30
15 75 80 6 5.79 28.30
16 81 86 6 6.18 28.30
17 87 92 6 6.56 28.00
18 93 98 6 6.92 29.27
19 99 104 6 7.28 29.27
20 105 110 6 7.63 29.27
21 111 116 6 7.96 29.27
22 117 123 7 8.31 29.27
23 124 130 7 8.68 29.06
24 131 137 7 9.03 30.06
25 138 144 7 9.37 30.06
26 145 152 8 9.71 30.06
27 153 160 8 10.07 30.73
28 161 168 8 10.41 30.73
29 169 177 9 10.75 30.73
30 178 186 9 11.10 31.31
31 187 196 10 11.45 31.31
32 197 206 10 11.80 31.82
33 207 217 11 12.14 31.82
34 218 228 11 12.48 32.28
35 229 240 12 12.82 32.28
36 241 253 13 13.16 32.69
37 254 267 14 13.51 32.69
38 268 282 15 13.86 33.07
39 283 298 16 14.21 33.46
40 299 315 17 14.56 33.82
41 316 333 18 14.90 34.12
42 334 352 19 15.24 34.42
43 353 373 21 15.58 34.68
44 374 395 22 15.91 35.15
45 396 419 24 16.25 35.32
46 420 445 26 16.58 35.73
47 446 473 28 16.92 35.91
48 474 503 30 17.25 36.42
49 504 536 33 17.59 36.75
50 537 571 35 17.93 37.11
51 572 609 38 18.26 37.34
52 610 650 41 18.60 37.63
53 651 694 44 18.94 38.12
54 695 741 a7 19.27 38.17
55 742 791 50 19.60 41.52
56 792 845 54 19.94 41.84
57 846 903 58 20.27 42.13
58 904 965 62 20.61 44.41
59 966 1023 58 20.92 44.87
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Tab6nuuya B.8— lNcuxoakycTnyeckme napameTpbl 4n8 KOpoTkoro BMN®. A4 = 16 kI'y

114

NHpeke

© o N o P wN e O

A DA D DA DD DWW WWWWWWWWNDNDNDNDNDDNDDNDNDNNIERRERERPRPEPRPRP PR =
c)cn-bmMHocooo\Ammbwml—‘onooo\lovmbwwl—‘o@oo\lmmbwl\:‘:o

w_lovt

© o N O D WN R O

PR e
N PO © ©0O N ~NO O O 0 ol BB DB D W WwWwWwNNNDNNNRRRRIRRR PR [y
|—‘w(ﬂm'—‘m@b@bomw(ﬂ@woﬂ(ﬂw"LD\IU'I(}JHO‘OOD\IO’U'I&OJN':O

Ur_bl$b

© 0o N oA WN R O

© © O N~ OO U gD D DWW WWWNNRNNNRBRRRB R R B B =
NO A OW O WO 0P OO NO®o RARNO ®® BNO ©w~uoO®OS®BOE O

104
112
120

LLinprmva

N 00NN gU gD DNOWOWOWWWNNNNNNNNRER RRPRRRPRRRPRRPRPRRPRPRPRPPEPRRERRERRRLPR

bval

0.00
0.63
1.26
1.88
2.50
311
3.70
4.28
4.85
5.39
5.92
6.43
6.93
7.40
7.85
8.29
8.70
9.10
9.49
9.85
10.20
10.85
11.44
11.99
12.50
12.96
13.39
13.78
14.15
14.57
15.03
15.45
15.84
16.19
16.57
16.97
17.33
17.71
18.09
18.44
18.80
19.17
19.53
19.89
20.25
20.61
20.92

gslhr

27.28
27.28
22.28
22.28
19.28
14.28
14.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
17.05
17.05
17.05
17.05
17.05
18.30
18.30
18.30
19.27
19.27
19.27
20.06
20.06
20.73
20.73
24.31
24.31
23.73



Ta6nuuya B.9— lMNcuxoakycTuyeckne napameTpbl 4N gAMHHOTO BM®. F1 = 22,05 kly

NHpeke

2R =
FonvBPEoowo~woonrwnek o

QAA Ao D DDEDNSBAMDAEDLDDDWOWWWWWWWWWNNNNNNNNNNRERRR R
NOUPRARWNPFP OOWONOUOPPMWNPFPOOONOODAORARWNPFPFOOONOODUUPP,WNRP,OOOLNO®O

w_lovt

102
108
114
120
126
133
140
147
155
163
172
181
191
201
212
224
237
251
266
282
299
318
338
360
383
408
435
464
495
528
564
602
643
687

*t_high

101
107
113
119
125
132
139
146
154
162
171
180
190
200
211
223
236
250
265
281
298
317
337
359
382
407
434
463
494
527
563
601
642
686
733

LLinprmva

AR DA DIDDDIADNANDMNADMDADANADND

AADRWWWWNNNNNNRRERRPRRR PR R
NDBPRP OO WP ONUIWNOONODUDWNRODOO®ON~N~NOD O o0 Ulg ol gl ol

bvat

0.22
0.65
1.09
1.52
1.95
2.37
2.79
3.21
3.62
4.02
4.41
4.80
5.18
5.55
5.92
6.27
6.62
6.95
7.32
7.71
8.10
8.46
8.82
9.16
9.52
9.89
10.25
10.59
10.95
1131
11.65
12.00
12.35
12.70
13.05
13.40
13.74
14.07
14.41
14.76
15.11
15.46
15.80
16.14
16.48
16.82
17.16
17.50
17.84
18.17
18.51
18.84
19.17
19.51
19.84
20.17
20.50
20.84
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gslhr

43.30
43.30
38.30
38.30
38.30
35.30
35.30
30.30
30.30
28.30
28.30
28.30
28.30
28.30
28.30
28.30
28.30
28,30
29,27
29.27
29.27
29.27
29.27
29.27
30.06
30.06
30.06
30.06
30.73
30.73
30.73
31.31
31.31
31.82
31.82
32.28
32.28
32.69
33.07
33.42
33.74
34.04
34.32
34.58
35.06
35.29
35.70
35.89
36.26
36.59
36.90
37.19
37.46
37.84
38.07
41.40
41.71
42.00
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OKOHYaHue Tabnuuybl B.9

NHpekc w_low w_higb LLinpuHa 6va) gsthr
58 734 784 51 21.17 44.35
59 785 839 55 21.50 44.68
60 840 898 59 21.84 44.98
61 899 962 64 22.17 50.34
62 963 1023 61 22.48 50.13

Tab6nuuya B.10 —T[cuxoakycTuyeckne napameTpbl 4AA KOpoTkoro BM®. Fs = 22.05 kly

NHpekc w_fow w_high LLivpuHa 6val gsthr
0 0 0 1 0.00 27.28
1 1 1 1 0.87 27.28
2 2 2 1 1.73 22.28
3 3 3 1 2.58 19.28
4 4 4 1 341 14.28
5 5 5 1 4.22 12.28
6 6 6 1 4.99 12.28
7 7 7 1 5.74 12.28
8 8 8 1 6.45 12.28
9 9 9 1 7.12 12.28

10 10 10 1 7.75 12,28
11 1 1 1 8.36 12.28
12 12 12 1 8.92 12,28
13 13 13 1 9.45 12.28
14 14 14 1 9.96 12.28
15 15 15 1 10.43 12.28
16 16 16 1 10.87 12.28
17 17 17 1 11.29 12.28
18 18 18 1 11.68 12.28
19 19 19 1 12.05 12.28
20 20 21 2 12.71 15.29
21 22 23 2 13.32 15.29
22 24 25 2 13.86 15.29
23 26 27 2 14.35 15.29
24 28 29 2 14.80 15.29
25 30 31 2 15.21 15.29
26 32 33 2 15.58 15.29
27 34 35 2 15.93 15.29
28 36 38 3 16.32 17.05
29 39 41 3 16.75 17.05
30 42 44 3 17.15 17.05
31 45 47 3 17.51 17.05
32 48 51 4 17.89 18.30
33 52 55 4 18.30 18.30
34 56 59 4 18.67 18.30
35 60 63 4 19.02 18.30
36 64 68 5 19.37 19.27
37 69 73 5 19.74 19.27
38 74 78 5 20.09 22.27
39 79 84 6 20.44 23.06
40 85 90 6 20.79 23.06
41 91 97 7 21.15 25.73
42 98 104 7 21.50 25.73
43 105 112 8 21.85 26.31
44 113 120 8 22.20 31.31
45 121 127 7 22.49 30.73
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Ta6nuuya B.11 — lNcuxoakycTuyeckme napameTpbl A4As AAWHHOTO BM®. Fs = 24 kly,

NHpeke

O WWOW~NOUPH»WNRLO

=

w_lovt

415

473
505
539
576
615

*t_high

656

LLinprmva

=
PO OWOWWMOMWOMNNNOODODOOOOU U TP BADEDBDMDEDANDANEDNDNDWOWWWWWWWWWWW

=

bvat

0.18
0.53
0.89
1.24
1.59
1.94
2.29
2.63
2.98
3.31
3.65
4.03
4.46
4.88
5.29
5.69
6.08
6.46
6.83
7.19
7.54
7.88
8.25
8.64
9.02
9.38
9.73
10.09
10.47
10.83
11.18
11.53
11.89
12.23
12.57
12.92
13.26
13.61
13.95
14.29
14.65
15.00
15.33
15.66
16.00
16.34
16.69
17.02
17.36
17.70
18.03
18.37
18.70
19.04
19.38
19.71
20.04
20.38
20.71
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gslhr

42.05
42.05
42.05
37.05
37.05
37.05
34.05
34.05
34.05
29.05
29.05
28.30
28.30
28.30
28.30
28.30
28.30
28.30
28.30
28.30
28.30
28.30
29.27
29.27
29.27
29.27
29.27
30.06
30.06
30.06
30.06
30.73
30.73
30.73
31.31
31.31
31.82
31.82
32.28
32.69
33.07
33.07
33.42
33.74
34.04
34.58
34.83
35.06
35.50
35.70
36.08
36.43
36.75
37.05
37.33
37.59
40.96
41.19
4151

117



FOCTP 54713—2011

OKOHYaHue Tabnuubl B. 11

VHpekc

59
60
61
62
63
64
65

w_low

657
702
751
804
861
923
990

*_high

701
750
803
860
922
989
1023

WwupuHa

45
49
53
57
62
67
34

6va)

21.04
21.37
21.70
22.04
22.37
22.70
22.95

Tab6nunuya B.12 —TlcuxoakycTuyeckne napameTpbl 418 KOpoTkoro BM®. A. = 24 'y,

118

NHpeke

O W0 ~NO O Hd»WNRE O

A BABABAEDRPOOWWWWWOWWWWWNNNNNNNNNNRRRERRERERE LB
O P WNPFPOOONOODAPRARWNRPOOONODODAWNRPOOO~NOOOOGDWN PR

w_low

©O N AWNR O

© OO N~NDDTUTDDADDWWWWNNRNNNR B R R R R [
NONOPOFR IWOODWONRARNOON®D RNOOON®OO »wh B o

102
110

127

© o ~NOO U BMwWwNR O

NNp RPRPRrRrRRrRPPRPRE LR
whFPFoo~NoohwWN PO

25

109
117

127

WupuHa

P ©O© 0O NN UUBRERNDBEOWWWWNNNNNNNRRRRPRREPREPRPRRPRPRPREREPRRERREREREPR

bval

0.00

0.95

1.88

2.81

3.70

4.57

5.39

6.18

6.93

7.63

8.29

8.91

9.49
10.03
10.53
11.01
11.45
11.87
12.26
12.62
13.28
13.87
14.40
14.88
15.32
15.71
16.08
16.49
16.94
17.35
17.73
18.07
18.44
18.83
19.20
19.57
19.96
20.31
20.67
21.04
21.41
21.77
22.13
22.48
22.82
23.01

gslhr

43.81
44.18
44.52
49.83
50.20
50.54
47.59

gslhr

27.28
27.28
22.28
19.28
14.28
12,28
12.28
12.28
12.28
12,28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12,28
12.28
15.29
15.29
15.29
15.29
15.29
15.29
15.29
17.05
17.05
17.05
17.05
17.05
18.30
18.30
18.30
19.27
19.27
22.27
23.06
25.06
25.73
25.73
31.31
31.31
31.82
32.28



Tab6nuuya B.13— MNcuxoakycTuyeckne napameTtpbl Ans AnvHHoro BM®. F. = 32 Iy,

NHpeke

O WWOW~NOOU P WNRLO

=

w_lovt

105
111
117
123
130
137
145
153
162
172
182
193
205
218
232
247
263
280
299
319
341
364
389
416
445
476
509
544
582

*t_high

110
116
122
129
136
144
152
161
171
181
192
204
217
231
246
262
279
298
318
340
363
388
415
444
475
508
543
581
622

LLinprmva

=
COWVWOWON~NDOOUNU VU ADMDDELNDADWMMWWNMWWWWWWWWWwoww ww

[ R S S
g wWwN P

16

bvat

0.24
0.71
1.18
1.65
2.12
2.58
3.03
3.48
3.92
4.35
4.77
5.19
5.59
5.99
6.37
6.74
7.10
7.45
7.80
8.18
8.60
9.00
9.39
9.76
10.11
10.45
10.81
11.19
11.55
11.90
12.25
12.62
12.96
13.31
13.66
14.01
14.36
14.71
15.07
15.42
15.76
16.10
16.45
16.80
17.14
17.48
17.82
18.15
18.49
18.84
19.17
19.51
19.85
20.19
20.53
20.87
21.20
21.53
21.86
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gslhr

42.05
42.05
37.05
37.05
34.05
34.05
29.05
29.05
29.05
27.05
27.05
27.05
27.05
27.05
27.05
27.05
27.05
27.05
27.05
28.30
28.30
28.30
28.30
28.30
28.30
28.30
29.27
29.27
29.27
29.27
30.06
30.06
30.06
30.73
30.73
31.31
31.31
31.82
32.28
32.28
32.69
33.07
33.42
33.74
34.04
34.32
34.58
35.06
35.29
35.70
35.89
36.26
36.59
39.90
40.19
40.46
42.72
43.07
43.40
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OkoH4aHue Tabnuybl B. 13

NHpexc

59
60
61
62
63
64
65

w_low

623
668
716
769
827
891
962

*_high

667
715
768
826
890
961
1023

LWvpuHa

45
48
53
58
64
71
62

6va)

22.20
22.53
22.86
23.20
23.53
23.86
24.00

Tab6nuuya B.14 —TlcuxoakycTuyeckns napameTpbl AnA KopoTkoro BM®. A. = 32 kly,

120

NHpekc

© oo ~NoO O~ wWwNERE O

AP ABADOWOWWWWWWWWWNNNNNNNNNNRRRRRERRRERLBE
WNPFPOOVWO~NOODODWNPRPOOO~NOODUODWNPRPROOWO~NOOOAwNR O

w_low

© 00N U~ WN RO

© OO N~NDDUIUTDDDWWRWNNNNNERR P B B b B [
TONOFRPORIWOIRNOODWRPRONT WO ~whbE o

103
111
120

»_higt>

© o ~NOOUDWN R O

O NNDDUOADRD®WOWONNNNNRBR R B B B B
P U O0OON®RPRRPROAINOOMOOENO®G®NOO »WN P O

LLivpuHa

©OOONODODUNTNUDEDDRMRNWWWWOWNNNNNNNRRRBRRRBRRRERRPLRRBRRERRERRBR R

bval

0.00

1.26

2.50

3.70

4.85

5.92

6.93

7.85

8.70

9.49
10.20
10.85
11.45
12.00
12.50
12.96
13.39
13.78
14.15
14.80
15.38
15.89
16.36
16.77
17.15
17.50
17.90
18.34
18.74
19,11
19.50
19.92
20.30
20.65
21.02
21.40
21.75
22.10
22.45
22.80
23.16
23.51
23.85
24.00

gslhr

48.81
49.09
49.52
59.91
60.34
60.79
65.89

gslhr

27.28
22.28
19.28
14.28
12.28
12.28
12,28
12.28
12,28
12.28
12,28
12.28
12,28
12.28
12,28
12.28
12,28
12.28
12,28
15.29
15,29
15,29
15,29
15,29
15.29
15,29
17.05
17.05
17.05
17.05
18,30
18.30
21.30
21.30
24,27
24.27
24,27
30.06
30.06
30.73
41,31
41,31
41,82
60.47



Ta6nuuya B.15— Mcuxoakyctnueckne napameTpbl AN ANAMHHOTO BMN®. Fs = 44,1 kly

WHpekc

W OW~NOOUPWNRO

NNNRpRpRRRRRE R =
NP oo~ hw N

23

»_JOW

w_high

103
109
116
123
131
139
148
157
167
178
190
203
217
232
248
265
283
303
324
347
371
397
425
455

LnpnHa

©COWOO NN UTADRADPAEDRNDOWWWWWWWWWNRNRNNNNNRNONNMNMNNNNNMNNNDNON

bval

0,22
0.65
1.09
1.52
1.95
2.37
2.79
3.21
3.62
4.02
4.41
4.80
5.18
5.55
5.92
6.27
6.62
6.95
7.36
7.83
8.28
8.71
9.12
9.52
9.89
10.25
10.59
10.97
11.38
11.77
12.13
12.48
12.84
13.22
13.57
13.93
14.30
14.67
15.03
15.40
15.76
16,11
16.45
16.79
17.13
17.48
17.83
18.18
18.52
18.87
19.21
19.54
19.88
20.22
20.56
20.90
21.24
21.57
21.01
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gsthr

40.29
40.29
35.29
35.29
35.29
32.29
32.29
27.29
27.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
27.05
27.05
27.05
27.05
27.05
27.05
27.05
27.05
27.05
28.30
28.30
28.30
28.30
28.30
29.27
29.27
29.27
30.06
30.06
30.73
30.73
31,31
31.31
31.82
31.82
32.28
32.69
33.07
33.42
33.74
34.04
34.32
34.58
34.83
35.29
38.50
38.89
39.08
41.43
41.75
42.05
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OKOoH4YaHne Tabnuusl B. 15

Ta6nuuya B.16 —TllcuxoakycTuyeckme napameTpbl 4N KOpoTkoro BMN®. Fs = 44,1

122

NHpeke

59
60
61
62
63
64
65
66
67
68
69

MHaekc

©ow N P WNR O

NNNNNNNNNRE RRBRBR p g B
©®NOURWNRPOO®ONO®U AwN RO

29

w_low

456
489
525
564
607
654
707
766
833
909
997

w_low

©O NDU S WNR O

AWWWWNNNNNRR PR B P 5 i
ForuRoO®o ANOON OGO Rw RO

44

\u_high

488
524
563
606
653
706
765
832
908
996
1023

\m_higb

COW®m®NO D WNR O

BRPWWWNNNNNRRRERR B P BB
WOoONBRONUWRPoONOG dwRN PR

a7

LLnpyHa

33
36
39
43
47
53
59
67
76
88
27

LLinpyHa

NO©ONOODUNU ARDERNYWWWWNRNNNNNNRERRRRRRRBRPBRPBRRRR RBP

o

6va)

22.24
22.58
22.91
23.25
23.58
23.91
24.00
24.00
24.00
24.00
24.00

Ky

bval

0.00

1.73

3.41

4.99

6.45

7.75

8.92

9.96
10.87
11.68
12.39
13.03
13.61
14.12
14.59
15.01
15.40
15.76
16.39
16.95
17.45
17.89
18.30
18.67
19.02
19.41
19.85
20.25
20.62
21.01
21.43
21.81
22.15
22.51
22.87
23.23
23.59
23.93
24.00
24.00
24.00
24.00

gslhr

47.46
47.84
48.19
58.61
59.00
59.52
69.98
70.54
71.08
71.72
72.09

gslhr

27,28
22,28
14.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12,28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
15.29
15.29
15.29
15.29
15.29
15.29
15.29
17.05
17.05
20.05
20.05
23.30
23.30
23.30
28.30
29.27
29.27
40.06
40.06
40.73
51.31
51.82
52.28
53.07



Tab6nwuya B.17 — lMNcuxoakycTmyeckne napameTpbl AN ANUHHOKW B1®. Fs =48 ky,

VHpexc

-
Poowo~woudwNR O

=

»_ JOW

103
109
116
123
131
139
148
158
168
179
191
204
218
233
249
266
284
304
325
348
372
398

w_high

NP R R e
RFoNowoBo~wuowe

23
25
27

31
33
35
37
40
43
46
49
52
55
58
61
65
69
73
77
81

91

96
102
108
115
122
130
138
147
157
167
178
190
203
217
232
248
265
283
303
324
347
371
397
425

LnpnHa

[N
COWWOWOMNNODODNURDBPEDRDDNPWWWWWWWNRNPNRNNNNONNONNONNNNONNNNNNNNN

=

bval

0.24
0.71
1.18
1.65
2.12
2.58
3.03
3.48
3.92
4.35
4.77
5.19
5.59
5.99
6.37
6.74
7.10
7.45
7.80
8.20
8.68
9.13
9.55
9.96
10.35
10.71
11.06
11.45
11.86
12.25
12.62
12.96
13.32
13.70
14.05
14.41
14.77
15.13
15.49
15.85
16.20
16.55
16.91
17,25
17.59
17.93
18.28
18.62
18.96
19.30
19.64
19.97
20.31
20.65
20.99
21.33
21.66
21.99
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gsthr

40.29
40.29
35.29
35.29
32.29
32.29
27.29
27.29
27.29
25.29
25.29
25.29
25.29
25,29
25.29
25.29
25.29
25.29
25.29
27.05
27.05
27.05
27.05
27.05
27.05
27.05
27.05
28.30
28.30
28.30
28.30
28.30
29.27
29.27
29.27
30.06
30.06
30.73
30.73
31.31
31.31
31.82
32.28
32.28
32.69
33.07
33.42
33.74
34.04
34.32
34.58
34.83
38.29
38.50
38.89
41.08
41.43
41.75
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OkoH4aHune Tabnuubl B.17

NHpeke

58
59
60
61
62
63
64
65
66
67
68

w_low

426
457
491
528
568
613
663
719
782
854
938

*_high

456
490
527
567
612
662
718
781
853
937
1023

LLnpyHa

31
34
37
40
45
50
56
63
72
84
86

6va)

22.32
22.66
23.00
23.33
23.67
24.00
24.00
24.00
24.00
24.00
24.00

Ta6nuya B.18 —Illcuxoakycrnyeckue napameTpsl AnA KOpoTkoro Brid, A5= 48 kry

124

MHaekc

© o~ uhwNR O

APDAOUWWWWWWWWWNNRNNNNMNNNNRRRRRREPRERRPPR
PO oO0o~NOOOPWNREPOOONOODAOD™AWNREP OOOONO O~WNPRPRO

w_lovt

© 0O~y O WNR O

© OO NONDU N UDADDWWWNNNNNERRR 2 B e
A NONDPDWODANOOWONRPL ONUIWF ©uo hwN RO

104
114
126

*_high

OO NN BRDDOWWRINNNNN BB 2 B b Be
FEOOWNNNWOUINODODWONXDPENOMODAPRWNRO ©Oudund wWNRO

103
113

127

LLnpyHa

-
NOWO®NOUTUDRDBRYWWWWWONNNNNNNRE R RRRPRRRRRERRRE R B P B

[
[

6va)

0.00
1.88
3.70
5.39
6.93
8.29
9.49
10.53
11.45
12.26
12.96
13.59
14.15
14.65
15.11
15.52
15.90
16.56
17.15
17.66
18.13
18.54
18.93
19.28
19.69
20.14
20.54
20.92
21.27
21.64
22.03
22.39
22.76
23.13
23.49
23.85
24.00
24.00
24.00
24.00
24.00
24.00

gsthr

47.19
47.59
47.96
58.30
58.81
69.27
69.76
70.27
70.85
71.52
70.20

gsthr

27.28
22.28
14.28
12.28
12,28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12,28
12.28
15.29
15.29
15.29
15.29
15.29
15.29
15.29
17.05
20.05
20.05
20.05
22.05
23.30
28.30
28.30
29.27
39.27
40.06
40.06
50.73
51.31
51.82
52,28
53.07
53.07



Tab6nwuya B.19— lNcuxoakycTuyeckne napameTpbl AN ANUHHOKW BJ1®. Fs = 64 kIy,

WHpekc

COONOOU D WNREO

O g ad BDDDDMBAEDAMDAMDINDNWOWWWWWWWWWNRNNNNNNNNNRRRRRRRRRR
O PRWNRPOOONODURMAWNRPFPO OONODAPRWNRP,R OOO~NOUPRPRWNPOOWONOOMWNLEPR

M_Jow

103
110
117
125
133
142
152
162
173
185
198
212
227
243
260
278
298
319
342
367
395

w_high

102
109
116
124
132
141
151
161
172
184
197
211
226
242
259
277
297
318
341
366
394
424

LnpnHa

© WO NN RARRAEPREPRPOVWWWWWWNNNNNNNNNMNMNNNMNNNNNDNNODNRN

WNNNNNE b RN
SowrobNbarmRESB

bval

0.32
0.95
1.57
2.19
2.80
3.40
3.99
4.56
5.12
5.66
6.18
6.68
7.16
7.63
8.07
8.50
8.90
9.29
9.67
10.03
10.37
10.77
11.23
11.66
12.06
12.44
12.79
13.18
13.59
13.97
14.32
14.69
15.07
15.42
15.77
16.13
16.49
16.85
17.20
17.54
17.88
18.23
18.58
18.91
19.25
19.60
19.94
20.29
20.63
20.97
21.31
21.64
21.98
2231
22.65
22.98
23.32
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gsthr

40.29
40.29
35.29
32.29
32.29
27.29
27.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25,29
25.29
25.29
25.29
27.05
27.05
27.05
27.05
27.05
27.05
28.30
28.30
28.30
28.30
29.27
29.27
29.27
30.06
30.06
30.73
30.73
31,31
31.31
31.82
32,28
32.28
32.69
33.07
33.42
33.74
37.04
37.32
37.58
39.83
40.29
40.50
45.89
46.26
46.75
57.05
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OKOH4YaHne Tabnuubl B. 19

NHpeke

57
58
59
60
61
62
63
64
65
66

w_low

425
459
496

LLnpyHa

34
37
42
47
54
63
73
87
105
57

6va)

23.66
23.99
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00

Ta6nuya B.20 —IlcuxoakycTuyecknue napameTpsl Ana KopoTkoro BM®, A5= 64 kry

126

NHpeke

© O N OAWNR O

WWWwWwWW WwwWwNNRNRNNNNNNNRE RBRBRBR B R RB B b
XN OGN AWNRPR, O ©®OWNOOADWNROOONOU dwWN R O

w_lovt

© O N A WNR O

©O N~ O OTUDDMW®WWWRNRNNRNNRRPR B R p =
RO VO RORAROOINNOHINWO®MOD®ENOLSGO R 0B 6B

105
118

*_high

© 0~y U~ WNR O

© O N OO UUTAADEWWNNNNRNERRRB B B e
WhOOWOWO AR OANONOWR OO s®N PR O

104

127

LLnpurHa

© O~ OU U RAD RO OWOWWNRNNNNNNRER pPRr R RPR RR RRRERR P R R R

PR
o w k

6va)

0.00

2.50

4.85

6.93

8.70
10.20
11.45
12.50
13.39
14.15
14.81
15.39
15.90
16.36
16.78
17.16
17.82
18.40
18.92
19.39
19.82
20.21
20.57
20.98
21.43
21.84
22.22
22.61
23.02
23.39
23.75
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00

gslhr

57.59
57.96
68.51
69.00
69.60
70.27
70.91
71.67
72.49
69.83

qslhr

27.28
19.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
15.29
15.29
15.29
15.29
15.29
18.29
18.29
20.05
22.05
22.05
27.05
28.30
38.30
38.30
39.27
49.27
50.06
50.73
51.31
51.82
52.69
53.42
52.28



Ta6nuuya B.21 — McuxoakycTmyecxme napameTpbl AN ANAMHHOTO BMN®. Fs = 88,2 kl'y

WHpekc

O VWO ~NOOUDM WNER O

NNNNNNNNNR R R RRRR R =
PNounRlRwNRobhhNmEGRE

29

nr/dIv

O WO ~NOOAPWNRO

105
112
120
128
137
147
157
168
180
193
207
222
238

w_high

SCOWO~NOURWNREO

=

104
111
119
127
136
146
156
167
179
192
206
221
237
255
274

LnpnHa

OCPXONNODOTNTANPRDEARNWOWWWNNNNNNNNNNNRRRBPEPRPRRRRPRPRPRERRRRRR R

L e
© 000U WNRE OO

bva)

0.00
0.44
0.87
1.30
1.73
2.16
2.58
3.00
3.41
3.82
4.22
4.61
4.99
5.37
5.74
6.10
6.45
6.79
7.44
8.05
8.64
9.19
9.70
10.19
10.65
11.08
11.48
11.86
12.22
12.64
13.10
13.53
13.93
14.30
14.69
15.11
15.49
15.84
16.21
16.58
16.92
17.27
17.62
17.97
18.32
18.67
19.02
19.35
19.71
20.05
20.39
20.73
21.08
21.43
21.77
22,11
22.45
22.80
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qsthr

37.28
37,28
37,28
32,28
32,28
29,28
29,28
24.28
24,28
24.28
22,28
22,28
22,28
22,28
22,28
22,28
22,28
22,28
25,29
25,29
25,29
25,29
25,29
25,29
25,29
25,29
25,29
25,29
25,29
27,05
27,05
27,05
27,05
27,05
28,30
28,30
28,30
28,30
29,27
29,27
29,27
30,06
30,06
30,73
30,73
31,31
31,31
31,82
32,28
35,28
35,69
36,07
38,42
38,74
39,04
44,32
44,83
45,06

127
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OKOHYaHWe Tabnuusl B.21

NHpexc

58
59
60
61
62
63
64
65
66
67
68
69
70
71

Ta6nwuuya

128

NHpeke

© 00O ~NOUA~AWN R O

WWWWWWWNNNNNNONNNNNRB R R RBR BB B B
OO DWNPO©®OMNONRNWNRPOO®O®NOOMWRINIERO

w_low

275
296
319
345
374
406
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592
661
746
852
989

B.22 —MeunxoakycTuyecws napameTpbl 418 KOpoTKoro bMNad. Fs

w_hw

© O NOUIAWNR O

O NN OO ADWWWWNNRNNNRB R R BB [N
XX O WNN T WOOWO 0 ENOD®®»O dwN B o

100

w_higb

295
318
344
373
405
442
484
533
591
660
745
851
988
1023

Mhigh

© Oy U A WNR O

PR
NP O©®NODUUEDWWWWRNNNNNRERRRR P BB
N OO NN ONOPFP ONOWOWONONOOWR oOo~NOMWNRO

LWvpuHa

21
23
26
29
32
37
42
49
58
69
85
106
137
35

LLnpuxa

O NN UPRRWWWNNNNNNNRRRRRRRRRRPRPRRRERR

L o
N O N O

6va)

23.13
23.47
23.81
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00

88.2 kl'y

bval

0.00
3.41
6.45
8.92
10.87
12.39
13.61
14.59
15.40
16.09
16.69
17.21
17.68
18.11
18.49
18.85
19.48
20.05
20.55
21.01
21.43
21.81
22.15
22.55
22.98
23.36
23.75
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00

gslhr

55.50
55.89
56.43
66,90
67.33
67.96
68.51
69.18
69.91
70.66
71.57
72.53
73.64
67.72

gsthr

27.28
14,28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
12.28
15.29
18.29
18,29
20.29
20.29
20.29
25.29
27.05
27.05
37.05
38.30
48,30
49.27
49.27
50.06
50.73
51.31
52.28
53.07
54,32
53.07



Ta6nuuya B.23 — MNcuxoakyctuyeckne napameTpbl 4ns AAUHHOro BM®. Fs = 96 Ky,

WHpekc

O VWO ~NOOUAWNRO

WWWWNNNNNNNNNNRRRRRRRR =
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34

nr/dIv
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218
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npnHa
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bva)

0.00
0.47
0.95
1.42
1.88
2.35
2.81
3.26
3.70
4.14
4.57
4.98
5.39
5.79
6.18
6.56
6.93
7.28
7.63
8.28
8.90
9.48
10.02
10.53
11.00
11.45
11.86
12.25
12.62
12.96
13.36
13.80
14.21
14.59
14.94
15.32
15.71
16.08
16.45
16.83
17.19
17.54
17.90
18.26
18.62
18.97
19.32
19.67
20.03
20.38
20.72
21.07
21.42
21.77
22.12
22.46
22.80
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qslhr

37.28
37.28
37.28
32.28
32.28
29.28
29.28
24.28
24.28
22.28
22.28
22.28
22.28
22.28
22.28
22.28
22.28
22,28
22,28
25.29
25,29
25.29
25,29
25.29
25,29
25.29
25.29
25.29
25.29
25.29
27,05
27.05
27,05
27.05
27,05
28.30
28.30
28.30
29.27
29.27
29.27
30.06
30.06
30.73
30.73
31,31
31.31
31.82
35.28
35.28
35.69
38.07
38.42
38.74
44.04
44.32
44.83

129
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OKOoH4YaHue Tabnuubl B.23

MHpaekc y*_Jlamr
57 253
58 272
59 293
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61 343
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63 407
64 446
65 491
66 544
67 608
68 686
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70 911
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NHpexke w_hw
0 0
1 1
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3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 17
17 19
18 21
19 23
20 25
21 27
22 29
23 32
24 35
25 38
26 42
27 46
28 51
29 56
30 62
31 69
32 78
33 89
34 103
35 121

130

*_high

271
292
316
342
372
406
445
490
543
607
685
783
910
1023

Mhigh

© oo ~N O U WNRe O

U
PN O®N DT ADE D WWWNNNNNR B B R R [
NoNoIovrRrnonrRr IRPRooRARNO® & rw bl o

WupuHa

19
21
24
26
30
34
39
45
53
64
78
98
127
113

B.24 —Mcunxoakycrnyeckus napameTpbl ANa KOpoTKoro bMN®. Fs

Wwupuna

B
O BRP O N ARAD OWWNNRNNNNNRRE R RRRRRRRRRRR B

~

6va)

23.14
23.47
23.81
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24.00

96 klMy

bval

0.00
3.70
6.93
9.49

11.45
12.96
14.15
15.11
15.90
16.57

17.16

17.67

18.13

18.55

18.93

19.60

20.20

20.73

21.21

21.64

22.03

22.39

22.79

23.23

23.62

24.00

24.00

24.00

24.00

24.00

24.00

24.00

24.00

24.00

24.00

24.00

gslhr

55.06
55.50
56.08
66.43
67.05
67.59
68.19
68.81
69.52
70.34
71.20
72.19
73.31
72.81

gsthr

27,28
14.28
12,28
12.28
12,28
12,28
12.28
12,28
12,28
12,28
12,28
12,28
12.28
12,28
12,28
15,29
18,29
18,29
20.29
20.29
25,29
25.29
27.05
37.05
37.05
48.30
48.30
49,27
49,27
50.06
50.73
51.82
52,69
53.74
54.83
50.73
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B.2 YnpaBneHue ycuneHunem

B.2.1 NMpouyecc KognposaHunsa

WNHCTpyMeHT ynpaeneHus ycunenmem coctout ns POF (nonudasHoro keagpatypHoro (uibtpa), A4EeTEKTOPOB yCU-
IeHNs U MOAUGUKATOPOB YCUIEHUS. DTOT MHCTPYMEHT NoMyYyaeT BXOA4HbIE CUTHANbLI BO BpemeHn n window_sequerce. u
3atem BbiBOAMT gain_control_data v curHan c ynpaensembiM ycuieHuem, ANWHA KOTOPOro paBHa AnnHe okHa MAKIM.
Brok-cxema AnA WHCTPYMEHTA ynpaB/ieHUs yCM/IeHMeM nokasaHa Ha pucyHke B.2.

MN3-3a xapaktepuctuk 6aHka PQF, nopsapok koacduymeHtos MAKM B kaxgoit yeTHoit cy6nonoce PQF gonxex
6bITb peBepcupoBaH. ITO AenaeTcs NyTeM peBepcUpoBaHWA nopsgka cliefoBaHUs CNekTpanbHbiX KO3 ULUMEHTOB
MAKM. T. e. nepemeHoli MecT 60/1ee BbICOKMX YaCTOTHbIX KoadduumentoB MAKM ¢ 60nee HU3KUMU.

ECNn UHCTPYMEHT ynpaBieHUs yCUNEeHUEM WUCNONb3yeTcs, KoHUrypauma 6aHka unbTPoB M3MeHAEeTCs cneayto-
wum o6pasom. B cnyvae EIGHT_SHORT_SEQUENCE windcwsequence. uucno koappuymentos gna MAKM 32. Bmec-
To 128. n Bocemb MAKM. B cnyuyae gpyrux sHadenuii window_séquence uucno koagpuunentos ans MAKMN 256, BMecTo
1024, n BbinonHaeTcs oaHo MAKI. Bo Bcex cnyyasix MHCTPyMeHT 6aHka hunbTpoB nonyvaeT B 06w el cnoxHoctn 2048
3HAYeHU curHana c ynpaBnsieMblM yCU/IEHWEM Ha hpeiim 13-3a nNepekpbITUS BXOAHbIX OTCYETOB.

B.2.1.1 PQF

BxofHoli curHan genntca B PQF Ha yeTbipe paBHbIX NO WHUpuHe nonockl. KoapduumeHTol B kaxaoin nonoce PQF
onpegensioTcA cnepylwmm o6pasom:

n),0 SOS95.0S/S3.

roe:
ClLn) = 0(95 —n). 48 SN S 95

n 3Hauyenns Q(N) SABNATCA TEMW XE€ CAMbIMU 3HAYEHUSIMM, YTO U B AEKOAEPE.

B.2.1.2 leTekTOp yCcuneHusa

[leTekTopbl ycUNeHWss NpPOU3BOAAT [AaHHble YNpaBleHWs YCUNEeHUEeM, KOTOopble YA0BETBOPAIT CUHTaKCUCy
notoka 6MTOB. OTa MH(pOpPMaLNa COCTOUT U3 KOMMYECTBA W3MEHEHW ycuneHua, WHAEKca no3nunii U3MeHeHus
YCUNEHNA W WHAEKCa YPOBHA W3MEHEHUA YCuneHus. BbixoAHble [aHHble YynpaBAeHWsa YCUNeHneM MNpPUMEHsTCA
K npeAblAylwemMy BXOAHOMY CUTHaNy BO BpeMeHW. DTO O3HaA4aeT, YTO Yy AeTekTopa YCUNeHUs ecTb 3ajepXxka Ha OfuH
dpeiim.

O6HapyXeHne TOYKM U3MEHEHUA YCUNEHUA BbINOJIHAETCA BO BTOPOW nonosuHe okHa MAKM u B HenepekpbiTOn
o6nactn (LONG_START_SEQUENCE n LONG_STOP_SEQUENCE). Takum o6pasom, yucno o6nacteii paBHO 0fHoi
ans ONLY_LONG_SEQUENCE, geym anss LONG_START_SEOUENCE n LONG_STOP_SEGUNCE u Bocbmu gns
EIGHT_SHORT_SEQUENCE.

OTcyeTbl B KaxAoi o6nactn genstcs Ha nogo6nactu, Kaxaas U3 KOTOPbIX COAEPXUT KONMYECTBO OTCYETOB, KpaT-
Hoe BOCbMW. 3aTem Bbl6GMpaeTcs OAHO 3Ha4YeHue (Hanpumep, NMKOBOE 3HauvyeHue) B 3Tux nogobnactax. BeluncnaioTcs
OTHOWEHNS MexAy 3HauyeHusMu nojgobnacteil u 3HavyeHnem nocnepHeinnt nogo6nactn. ECnm OTHOWEHME NEXUT BHe
AvanasoHa 2 An. rge N — uenoe yucno ot -4 Ao 11. 3rn nogo6nacTn MoryT 6biTb O6GHAPYXEHbl Kak TOYKM M3MEHeHus
ycuneHua curHanos. Homep nogo6nactu, kotopasi o6HapyxeHa Kak TOYka U3MEHEHWS YCUNeHWNA, COXpaHsieTcsa Kak
[aHHble No3MUUKN. DKCNOHEHTa OTHOWEHUA COXPaHAeTCA Kak JaHHble ycuneHus. BpemeHHoe paspelleHne ynpasfieHus
ycuneHuem coctasnaeT npuénmsntensHo 0.7 Mc Ha yacToTe guckpeTusauum 48 klu.

B.2.1.3 MoaundnkaTop ycuneHus

MoaundurkaTop ycunenus gns kaxgoi nonocsl PQF ynpaBnsieT ycuneHuem kaxpgoil nonocbl curHana. [JononHu-
TeNbHbI/ Npouecc ynpasB/ieHNa yCUNeHNeM B AeKkofepe yMeHblaeT Npefj-3xo U BoCCTaHaBAMBAET WCXOAHbIA curHan.
OKOHHas (PYHKUNS ANs ynpasreHus ycuneduem, yHkums mogudukaunu ycunenns (GMF), kotopas onpepensietcs B
npouecce AeKOANPOBAHUA, NOMyvyaeTCA U3 3HAYEHWUI YCUNEHWA U NO3ULUIA U3MEHEHUA YCUNEHUA. YNpaBnsieMble CUTHa-
Nbl ycuneHus nonyyatTtca nytem npumeHeHns GMF k cooTBeTCTBYOLW MM NOMIOCHBIM CUTHANAM.
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B.2.2 Cxewmbl

gain control tool

PucyHok B.2 — BnoK-cxema MHCTPYMEHTA ynpas/iieHUs yCuieHnem Ans Kogepa

B.3 baHK hunbTpoB U nepeknoyeHne 610K0B

OCHOBHbIM KOMMOHEHTOM B NpomMecce ayAuoKoAWpOBaHWA ABNAeTcA npeobpas3oBaHne CUTHANOB BO BPeEMEeHU
B 4aCTOTHO-BPEMEHHOe npeacTasfiieHne. Ty MYHKUNIO BbINONHAET MOAUMULMPOBAHHOE AUCKPETHOE KOCUMHYCHOe npe-
o6pasosaHue (MAKM).

B.3.1 Npouyecc kognpoBaHus

B 6aHK (hnnbTPoOB KoAepa noctynaeT COOTBETCTBYOWMNA 6/10K BpEMEHHbIX OTCYETOB, e OHW MOAY/NPYTCA COOT-
BETCTBYIOLLE OKOHHOW thyHKuueid, n BbinonHaetca MAKM. KaxAablii 610Kk BXOAHbIX OTCHETOB nepekpbiBaeTcs Ha 50 % c
npeabiaywum v cnegyowunm 6nokamn. Pasmep BxogHoro 6n1oka gna npeobpasoBaHus N MoxeT 6biTb YCTAHOBMEH paB-
HbiM 2048 nnun 256 otcyeTam. Tak Kak OKOHHas (MYHKLWUS OKa3blBaeT CyLLeCTBEHHbI 3(hheKkT Ha 4YacTOTHYI0 XxapakTepuc-
TUKY 6aHka (hunbTpoB, MocnefHuii AomkeH 6biTb paspaboTaH Takum o6pas3om, 4To6bl nogAepxuBaTb M3MeHeHue op-
Mbl OKHa NS Ny4ylWwero aganTupoBaHUs K CBONCTBAM BXOAHOro curHana. ®opmMa OKHa MeHsieTCAa OJHOBPEMEHHO B Koje-
pe u gekogepe, 4To6bl NO3BONNTL GaHKy OUNLTPOB 3D EKTUBHO pasfensaTb BXOAHbIE CMeKTpasibHble KOMMNOHEHTbI AN
pa3Hoo6pa3HbiX BXOAHbLIX CUTHAJOB.

B.3.1.1 Pa6oTa c OKkKHaMmun u nepeknwyeHne 610Kk0B

Apjantauma paspewarwuieii cnocobHocTn 6aHKa (PMNLTPOB MO YaCcTOTE U NO BPEMEHMU K XapaKkTepucTukam BXOAHO-
ro curHana BbIMOJIHAETCA NyTeM NepeknloyeHns mMexpay AnvHamu npeob6pasoBaHuii, paBHbiMW 2048 n 256 oTcyeTam.
Mpouecc nepeknoyeHns onucaH B 13.3.1.

PeweHne o BbiGope hopMbl OKHA NPUHUMAETCA KOAEpPOM ANs Kaxaoro gpeiima. BoibpaHHas dpopma okHa npu-
MeHUMa TO/IbKO KO BTOPO/ MONOBUHE OKHA, Tak kak nepsas NoJIOBUHA OrpaHnyYnBaeTCca cooTBeTCTBylowW el popmoii okHa
npeabiayuero gpelima. Ha pucyHke B.3 nokasaHa nocnegosaTtenbHocTb 610koB gns nepexoga (D-E-F) k n oT dpelima,
MCNONb3yOLWero CMHycHoe okHO. Cenektop hopMbl OKHa 06bIYHO NMPOM3BOAUT OKHA 6ONbLIEHA ANNHBI, YEM NOKasaHo Ha
puUCyHke.
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2048 BpeMeHHbIX OTCYETOB X', K KOTOPbIM AOJ/IXHO 6bITb MPUMEHEHO OKHO, NpeAcTaBnsaT coboit 1024 oTcyeTa
npegbigyweii viindowsequence, o6beanHeHHble ¢ 1024 3HavyeHusMu Tekyuwiero 6noka. Cnegytowas dopmyna nokasbl-
BaeT 3TOT (hakT:

no-1Ms +102¢1 TOF 0S N <1024
for 1024 £n <2048

rae: | — vnHAekc 6noka, 1 — MHAEKC oTcyeTa B npegenax 6noka. Kak Tonbko popma okHa BbibpaHa, nHuumanmsmpyertcs
31eMeHT cuHTakcuca window_shapo. BmecTe ¢ BbibpaHHO windOw_sequonce 3TO BCS MHOpMaLuns, Heob6xoaumas
AN paboTbl C OKHAMWU.

C nonosBvHamu OKOH, ONMCaHHbIMM B 13.3.2, MOryT NPUMEHATLCA BCe window_sequence.

B.3.1.2 MAKT

CnekTpanbHblii KO3 uUUMeHT X, kK onpeaenseTca cneaywwmum obpasom:

Xin =2 cos(If(n+n°)(*+$) for05* <NI12-

roe:
r — BXOJHaa nocnejoBaTeflbHOCTb, B3BelleHHAs B OKHe;
n — WHAeKc oTcyeTa:

K — WHAEKC CneKTpasbHOro KoadduumneHTa;

i — nHpekc 6noxa:
N — AnuvHa okHa npeo6pa3oBaHusA, COOTBETCTBYOLWAA 3HavYeHnto window_sequ&nce NO = (N12+\Y2.

OnuHa okHa aHanusa N MAKIM sBnsetcs yyHKUMel anemMeHTa CUMHTakcuca window_sequence W onpegensieTcs
cnepywouwmum 06pasom:

2048, if ONLY_LONG_SEQUENCE (0x0)
2048. if LONG_START.SEQUENCE (0x1)
256. if EIGHT_SHORT_SEQUENCE (0x2). (8 limes)
2048, if LONG_STOP_SEQUENCE (0x3)

B.3.2 Cxembl

PucyHok B.3 — Mpumep npouecca agantauun popmbl OkHa
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PucyHok B.4 — Mpumep nepeknoyeHus 6710KOB NPW HaNMNUYUKM PE3KUX U3MEHEHUI B curHane

B.4 MpepckasaHune

B.4.1 OnucaHune MHCTpymeHTa

Tak kak no6oii npeackasatenb WAEHTUYEH AN KoAepa v AeKkojepa, BCe ONUCAHWA W onpeAenieHus, AaHHblo ANs
Aekonepa B pasfene 13. Takxe [ONyCTUMbl 34eChb.

MpepckasaHne Ncnonb3yeTca ANA YNYYWEHHOro ycTpaHeHns U36bITOYHOCTN M 0CO6EeHHO 3P eKTUBHO B cayvae
OTHOCUTENIbHO CTauMOHapHbIX Y4acTKOB cUrHana, KoTopble npuHagnexart k Hanbonee Tpeb6oBaTeNbHbIM YacTaMm
C TOYKM 3peHus Heo6GXoauMMOIli ckopocTu nepepgayun. MpepckaszaHne MOXeT OGbiTb MPUMEHEHO K KaXAoMy KaHany npwu
MCNONb30BAHN BHYTPUKAHaANbHOrO (MAM MOHO) npepcKasaTens, KOTOPbIA WCNONb3yeT aBTOKOPPENAUUID MeXAay
CneKkTpanbHbIMW  KOMMOHEHTamMu nocnejoBaTeflbHbiX (pelimMmoB. MockonbKy window_sequence Tuna
EIGHT_SHORT_SEQUENCE yka3biBaeT Ha W3MEHEeHWs B CuUrHane, T. €. HecTauunoHapHble CBoOlicTBa CcurHana, TO
npeackasaHue ncnonbsyercs TONbKO, ecnu window_sequence umMeeT Tun ONLY_LONG_SEQUENCE.
LONG_START_SEQUENCE unu LONG_STOP_SEQUENCE.

Ansa Kaxporo kaHana npefckasaHue NPUMeEHAETCHA K CNeKTpanbHbIM KOMMNOHEHTaM, MOMyYeHHbIM B pesynbTarte
NPOXOXAEHNA BPEMEHHbIX OTCYETOB Yepe3 6aHK (PUNbTPOB. KaxAaoMy cnekTpaibHOMY KOMMNOHEHTY, BNIOTb A0
PRED_SFB_MAX, cooTBeTCTByeT OAMWH npejckasatenb, YTO B pe3ynbTaTe nNpuBoauT Kk 6aHKy npegckasarteneit, B KOTO-
poOM KaxAblli npeAckasaTenb WCNONb3yeT aBTOKOPPENAUUI0 MeXAYy CneKTpasbHbIMKU 3HAYEHUSIMU MOoCcnefoBaTe NbHbIX
thpeiimos.

O6wan cTpykTypa KogMpoBaHusa ¢ ucnonb3oBaHnem 6aHka uUNbTPOB C BbICOKOIW cnekTpanbHOl paspewatouieis
cnoco6HOCTbIO Nogpas3ymeBaeT WCMOMb30BaHWe 06paTHbIX afAanTUBHbIX NMPOrHO3MPYOLWMNX YCTPONCTB AN [OCTUXEHNS
BbICOKOW ah (heKTUBHOCTN KOAMPOBaHUA. B aToM cnyyae KO3 ULMNEHTb NPOrHO3NPYIOLWEro yCcTpoicTBa BblYNCAAIOTCA NO
npeablAyLWMM KBAaHTOBAHHbIM 3HAYE€HUAM CMeKTpasbHbIX KOMMNOHEHTOB Kak B Kojepe, Tak W B gekojepe, W Hukakas
fononHuTenbHasa cnyxebHaa uHdopmauma He TpebyeTcsa AN nepepaun koapduuneHToB npeackasaHus, Kak aTo Tpe-
6oBanocb 6bl AN NpPAMbIX afanTUBHbLIX NpefckasaHuii. O6paTHo-afanTUBHOE NpefckasaHne COo CTPYKTYPOM pelueTku
BTOPOro mnopsajka wucnonb3yetcsa ANS KaXAOro CMNeKTpasibHOro KOMMOHEeHTa Tak, 4ToObl KaxAblii npefckasaTenb
pa6oTan co cnekTpanbHbIMW KOMMNOHEHTAMU ABYX nNpeabigywux dgpeiimos. MapameTpbl npepackasatens afantupyoT-
CH K Tekyl el CUrHanbHOW ctatuctuke ppeiima, ucnonb3ysa anropuTM agantauum Ha ocHosBe LMS. Ecnu npepckasa-
HMWe aKTWBHO, Ha KBaHTOBaTeNb NocTynaeT ownbka NpeAckasaHWs BMECTO UCXOAHbIX CMeKTpasbHblX KOMNOHEHTOB, YTO
NPWBOAUT K yYBENNYEHUI0 3D PEKTUBHOCTN KOAUPOBAHUS.

B.4.2 MNpouyecc kogupoBaHunsa

Kaxfomy cnekTpasbHOMY KOMMOHEHTY KaXAoro kKaHana BnAoTb 0 PRED_SFB_MAX COOTBETCTBYeT OAMUH
npeackasatens. Cnefywouiee onucaHne AoNycTUMO AN1A OAHOro npepjckasaTens U JO/KHO 6blTb MPUMEHEHO K OCTaslb-
HbIM. Kak cka3aHo Bbllle, Kax/Ablii npeAckasatenb UAEHTUYEH B Kogepe u gekogepe. [Mo3aToMy CTpykTypa npefgckasaTte-
NA. nokasaHHas Ha pucyHke B4. n BblunCneHWe OLEHKN xBl (N) Tekyl,ero cnekTpasibHOro KOMNOHeHTa X (M), Tak Xe Kak
BblUMCNEHNE 1 ajantaunsa KoaduumeHToB npegckasaHusa, MAEHTUYHbI TEM. YTO 6biNN faHbl ANA Aekojepa B 6.3.2.

EAVHCTBEHHOE OT/NMuYMe 3aknvyaeTcss B Heo6X04MMOCTM BblYMCAeHUA OWKUbKW npefckasaHna B Kogepe
e (n) =x (n) - Xam (n)- KOTOpasa noctynaeT Ha Bxoj 6/10Kka KBaHTOBaHUA. B aTom cnyyaB KBaHTOBaHHas owwnbka npejcka-
3aHMs nepepaeTcs BMeCTO KBAHTOBAHHOTO CMNEKTPasbHOro KOMMOHEHTA.

B.4.2.1 YnpaBneHune npejckasartenem

Ytob6bl rapaHTMpoBaTb MWCNONb30BaHWe npeAckasaHus ANS  yBenuMyeHUa 3PP eKTUBHOCTM KOAMPOBAHUA,
TpebyeTcs coOOTBETCTBYlOULee ynpaBfieHne npeackasatensamu, n He6onbloe KONNYeCcTBO ynpasnsatowein nHdopmaymm
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ANA npejackasaHna AO/HKHO OblTb NnepefaHo kK gekogepy. [Ans ynpasfieHus npejckasaHnem npejckasatenn rpynnu-
pyloTCA B NOMOCHI MaclWTabHbIX KOIPULNEHTOB.

Cnepgywouwee onucaHue pgonyctumo ans  nwboro opHoro  singlerchannel_element () wanm  oAHoro
channel_pair_elemenf () # [ONXHO 6bITb NPUMEHEHO K KQXAOMY TakoMy anemeHTy. Tak kak npepckasaHue UCNONb-
3yeTcsl, TONbKO ecnu window_sequence uMeeT Tunbl ONLY_LONG_SEQUENCE. LONG_START_SEQUENCE uan
LONG_STOP_SEQUENCE pans kaHana, cBsA3aHHOro c single_channel_element{) nnn gna o6oux KaHanos, CBA3aH-
HbIX C channel_pair_element (), cnegywoujee npuMeHAeTCa TO/IbKO B 3TUX Cayyasx.

Ynpasnawouwas nHopmauusa npejckasaHus Ana kaxaoro dpeiima, kotopasa JonxHa 6biTb NnepejaHa Kak cny-
xebHas, onpepenseTtcs B ABYyX warax. Bo-nepBbiX, AN KaXAoOW nonocbl mMacwTabHbix Ko3dduuneHToB onpepenseT-
CA. NPUBOAUT NN nNpefjckasaHue K ynydyweHutio 3 @EeKTUBHOCTM KOAMPOBaAHUA U ecnn pa. 6uT prediction_used gns
COOTBETCTBYlOULE NONOCLI MacwTabHbiX KO3t dUUMEHTOB ycTaHaBnueaeTcsa B T. [locne Toro kak ato 6b110 caenaHo
ANSA BCeX Nonoc macwTabHbix KOapdunLumeHToB BNIOTh 4O PRED_SFB_MAX. onpegensertcs, KOMNeHcupyeT nu obuiee
yCuUneHne KOAMpOBaHUA 3a CYeT npejckasaHus B 3TOM dpeiime, No kpaliHeid mepe, 4ONONAHUTENbHbIE GUTLI CNyXe6-
HOW WHbopmauumn, Heobxoaumble ANS npepjckasaHusa. Ecnu pa, 6uT predictcx_data_present yctaHaBnuBaeTcs BT,
1 nonHasa cnyxebHasa uHopmauns, BkIYas HeobxoAumble faHHble ANA cb6poca npeAckasaHusa (CM. HUXE), O/KHA
6bITb NepegaHa, n ownbka npejckasaHna nojaeTca B KBaHToBaTeNb. B npoTnBHOM cnyvas 6uT predtctor_data_presenl
yctaHaBnmBaetcs B "O, Bce 6uThl prediction_used cbpacbiBaloTcs M He nepegatwTcsa. B aTom cnyyas Ha BXoj KBaHTOBa-
Tensa noctynawT cnekTpasbHble KOMNOHEHTbl. Ha pucyHke B.5 nokasaHa 6n0k-cxema MOAyNs npepckasaHua Ans OQHOW
nonocbl MacwTabHbix KoahduumeHToB. Kak onucaHo Bbllle, ynpaBfeHWe npefckasaHnem cHavana paboTaeT gns
BCeX npejckasaTeneil ofHOV Nonockl MaclwTabHbiX KO3 MULMEHTOB, a 3aTem, COrlacHo BTOPOMY Lary, A8 BCexX Noaoc
MaclwTabHbIX KO3 PULNEHTOB.

B cnyuae single_channel_element 0 unu channel_pair_element () c commonwindow = 0 ynpasnsitouwas UHpop-
Mauus BbluMCNAeTCcAa U ABNseTca AOonycTuMon ans 6aHka(oB) npefckasaTteneil kaHana(oB), CBA3aHHbIX C TEM 3/1EMEH-
Tom. B cnyuae channel_pair_element () ¢ common_window = 1 ynpaBnsiowas nHopMauns BbIYNCISETCS C yU4eToM
060uX KaHanoB, CBA3AHHbIX C 3TUM 3/1IeMEeHTOM. B aToM cnyuyas ynpasnsawwas nHhopmayma gonyctuma gns oboux
6aHKOB npepckasaTteneii AByX KaHanoB.

B.4.2.2 BoccTaHOB/IEHNE KBAHTOBAHHOTO CNEKTPasbHOro KOMNOHEHTa

Tak Kak BOCCTAHOB/IEHHOE 3HaYeHWe KBAHTOBAHHOMO CMEKTPasbHOro KOMMNOHeHTa TpebyeTcA B kauecTBe BXOAHO-
ro curHana gns npepackas’aHus, OHO AO0/KHO GbiTb BbIYMC/IEHO B Kofepe (CM. Takxe pUCyHku 8 u B.5). B 3aBucMmocTtun ot
3HauyeHns 6uta prediclion_used BOCCTAHOB/IEHHOE 3HAYeHWE ABNAETCA NNOO KBAHTOBAHHbIM CNEKTPasbHbIM KOMMNO-
HEHTOM. NM60 KBAHTOBAHHO OWMNG6KOA nNpeackasaHus. MoaToMy cneaywune warn Heo6xoaUMbI:

Ecnun 6uT yctaHoBneH (1), To kBaHTOBaHHasa ownbKa npejckasaHnsa, BOCCTAHOB/IEHHAsA U3 [laHHbIX, KOTOpble 6yayT
nepeaaHbl, fo6asnsetcs k ouerke X0,, (M), BbIUMCNEHHOW B pe3ynbTaTe nNpejckasaHns, 4To NPUBOLUT K BOCCTAHOB/MEH-
HOMY 3Ha4YeHWi0 KBAHTOBAHHOTO CMEKTPasbHOro KOMMOHEHTa, T. €.

xrac (n) = x « ((n) ‘me,(n).

Ecnu 6uT He yctaHoBfeH (0). TO KBAHTOBAHHOE 3HAY€HME CMNEeKTPanbHOr0 KOMMNOHEHTA WAEHTUYHO 3HAYeHuto,
BOCCTAHOB/IEHHOMY HEMOCPEACTBEHHO M3 [aHHbIX, KOTOpble 6yayT nepeaHsbl.
B.4.3 Cxewmbl

PucyHok B.5 — Briok-cxema MoAynsi npefckasaHus Ans O4HON Monocbl MacwTabHbIX KO3 PULMEHTOB
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MonHasi o6pa6oTka nokasaHa TONbKO ANA npefckasatens P, (O — kBaHToBaTens. REC — pekoHcTpykyuns
nocneAHero KBAHTOBAHHOTO 3HA4YeHMs). YNpaBfieHne npefckasaHuem paboTaeT A5 Bcex npefckasatenein P>. Pt.. pP*
NoaoCbl MaclWTabHbIX KO3 ULUEHTOB M CONPOBOXAAETCA BTOPLIM yNpaB/eHnemM BCEMU MOMOCAMU MacWwTaGHbIX KO3g-
UyneHToB.

B.5 BpemeHHoe thopMupoBaHue wyma (TNS)

BpeMeHHOe (hOpMMpOBaHWE WymMa WCNONb3YeTcs ANs ynpaBieHus BpeMEeHHOW (POopMOoii WyMOB KBAHTOBAHUS B
npefenax Kaxaoro okHa npeo6pasoBaHus. ITO fOCTUraeTcs B npouecce uabTpauun YacTei cnekTpasbHbIX AaHHbIX
KaXxz4oro kaHana.

KogupoBaHne BbINOMHAETCS HA OCHOBe OkHAa. Crejylline Laru BbIMOMHATCA, YTOGbl NPUMEHUTb UHCTPYMEHT
BPEMEHHOr0 (hOPMUPOBAHUSA LIYMA K OAHOMY OKHY CMeKTpasbHbIX AaHHbIX:

- Bbi6upaeTcsi LeneBoil 4acTOTHbI AuanasoH ans wHctpymenta TNS. Mogxoasiwimii BbIGOP COCTOUT B TOM.
4TOObl NOKPbLITb YACTOTHbIV Anana3oH oT 1.5 kl'y A0 BbicwWel MNonocbl MacwTabHbIX KOOI PULMEHTOB OAHUM UALT-
pom. 3701 napameTtp {TNS_MAX_BANDS) 3aBncuT oT npouas n 4acToTbl 4UCKPETM3ALNM, kKak 0603HAYEHO B HOpMa-
TUBHOW YacTu.

- llanee kogmpoBaHue ¢ nuHeliHbiM npegckasaHuem (LPC) BbinonHsetcs gns cnekTpanbHbiX KO3 MULUMEHTOB
MAKMM, cooTBeTCTBYOWMNX BbIGPAHHOMY LeNeBOMYy 4acTOTHOMY Auanas3oHy. Ana nydweli ycToliymBoCTM KO3 ULNEH-
Tbl. COOTBETCTBYIOLIME YyacToTaM Huxe 2.5 kI y. MOryT 6biTb WCKAOYEHbI U3 3TOr0 npouecca. CTaHAapTHbIe npoueaypsb!
LPC moryt wucnonb3oBatbcsi gnsi Bbolumcneuuss LPC. Hanpumep anroputm JleBuHcoHa-[ep6uHa. BoiumcneHue
BbIMOMIHSIETCS ANl MaKCHManbHOTO paspelleHHoro nopsgka unstpa dopmuposarns wyma (TNS_MAX_ORDER).

B pesynbtate Bbiuncnenns LPC cTaHoBUTCS n3BecTeH oxugaemblit KO3 ULNEHT ycuneHus npegckasanus fap,
Tak xe kak u koapduumneHtol otTpaxenns TNS_MAX_ORDER r{] (tak Ha3biBaemble koadpgpuuymentsi PARCOR).

Ecnmn ycuneHue npeackasaHuAa ap He npesbillaeT onpe,qeneHan‘/i nopor t. BpeMeHHOe q30pMI/IpoBaHVIe Lyma
He vcnonb3yetcs. B atom cnyyas 6uT ths_dala_present yctaHaBnmBaetcs B X). 1 obpa6otka TNS 3akaHuvBaeTcs. MNog-
XOfsilliee NOpPOroBoe 3HaueHue t- 1.4.

Ecnu koappuUNEHT ycuneHus npepgckasanus [ip npesbllwiaeT nopor |, BpemeHHoe orpaHuyeHve wWwWyma WCNO/b-
3yeTcs.

Ha cnepyowem ware K03 ULMEHTbI OTPaAXEHUS KBAHTYIOTCA, UCNONb3ys 6UTkl coef_res. iAnHa coef_res cocTaBs-
nseT 4 6uta. Cneaywwnii nceBfokoA onucbiBaeT npeo6pa3oBaHne KO3 M ULNEHTOB OTpaxXeHUs r[] B MHAEKChl index]),
n obpaTtHoe npeo6pas3oBaHMe K KBAHTOBAHHbIM KoadduumeHTam oTpaxeHua rqf).

igfac = ((1 « (coef_res-t)) - 0.5)/ (n/2.0):

igfac_m = ((1 « (coef_res-1)) + 0.5)/ (n/2.0):

I Reflection coefficient quantization 7

for (i=0:i< TNS_MAX_ORDER:i+*) {

index)/] = NINT (arcsin( r[i)) * ((rfi) >= 0) ?iqgfac : igfac_m)):

/* Inverse quantization V
for (i=0:i< TNS_MAX_ORDER: i++) {
rg[i] =sin(index]i]/ ((indexfi] >= 0) ? igfac : ig(ac_m) ):

rae arcsin () cooTBeTcTBYET (PYHKLUN aPKCUHYC.

Mopsfok ucnonb3dyemoro cunbTpa OpMUPOBaAHUA WIyMa onpeAenseTca nyTemM nocnefoBaTe/ibHOTO yAaneHus
BCeX KOA(h(hNUMEHTOB OTPaXeHUA ¢ "XxBocTa" maccusa K03 MUUNEHTOB OTPaXEHNSA, C a6CONIOTHLIMWN 3HAYEHUAMMN, MEHb-
WM 4yem nopor P. Yucno ocTaBWNXCA KOIPADULUMEHTOB OTpaxXeHUs ABNAeTCA NopAafKoM unbTpa dopMuposaHna
wyma. CooTBeTCTBYOWMIA nopor ana yceveHus p - 0.1.

OcTaBlwuecs KoauumneHTol oTpaxeHusa n?(] npeobpasosbiBaTcs B order*1 KO3 PULUEHTOB NNHEWHOIO npes-
ckasaHus all.

BbluncneHHsle koadppuuneHtol LPC () ncnonbsyotcs B kauecTse KO3 PUUMEHTOB PUbTpa (DOPMUPOBAHUS LiyMa
B kogepe. 10T KUX-punbTp CKONbL3NT MO ONpeAeseHHOM LeneBOMY YacTOTHOMY AuManasoHy no cnocoby, KOTopblii
onucbiBaeTcAa B HOPMaTMBHON YacTu ANA npouecca AeKoAMpoBaHWA (OnNucaHue UHCTpymeHTa). Pasnuune mexpy unb-
Tpauueii npu AeKOAWPOBAHUM W KOAMPOBAHWM 3akKN4YaeTCs B TOM. YTO BCEMOJIOCHbLIA (aBTOpPerpeccuBHblil) unbTp,
ncnonb3yemblii ANA AeKOAWPOBAHWA, 3aMEHAETCA ero MHBEPCHbIM BCEHYNeBbIM (ycpeaHAalowmM) punbTpom, T.e. npouc-
XOAUT 3aMeHa ypaBHeHWs unbTpa gekogepa

¢ ] =x[n)- as1l'yjn- Vv -... - a[order]ylIn- order]
WHBEPCHbIM ypaBHEHUEM
y{n]=x(n] + a/1/ *x/n-1/+... + a[order]’x[n- order).

Mo ymonuyaHuio Mcnonb3yeTcs BOCXoAsiliee HanpaBieHne huabTpaunu.
HakoHel, nepegaeTcs cnegywowas cnyxe6Has MHpopmauus AN BPEMeHHOro gopmMupoBaHus wyma (taénu-

ua B.25).
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Tab6nunuya B.25— CnyxebHas nHdopmaumsa TNS

ONEMEHT [jaHHbIX MepemeHHas W 3HaueHve
ML 1
coef_res coef_res-3
coef_compress 0
length Yncno obpaboTaHHbIX NOIOC MacLITabHbIX KOIPMULIMEHTOB
direction 0 (BBEpPX)
order Mopsgok chunbTpa hopmMmMpoBaHns LyMa
coef[] index[)

Mcnonb3oBaHue nons caef_compress No3BoniseT coxpaHAaTb 1 6UT Ha Kaxaplii nepefaHHbIi KO3hdULMEHT oTpa-
XEHUSA. €C/IN HU OAMH K3 KO3(PMULMEHTOB OTPAXKEHWUS HE WCMOJSb3yeT 6O/iblue MOSIOBUHLI UX MOJIHOMO AuanasoHa.
B yacTHOCTW, ecnn gBa CTapLumMX 3HavalLmx buta Kakoro KBaHTOBaHHOro Ko3adhmumneHTa oTpakeHms pasHbl ‘00" nam 11"
coeff_compress mMoxeT 6bITb YCTaHOB/IeH B T, U pasmep nepefaHHbIX KBAHTOBAHHBLIX KO3MMULMEHTOB OTpaxKeHUs
6yfeT YMEHbLUEH Ha efuHULLY.

B.6 O6beauHeHHOe KognpoBaHve

B.6.1 M/S Stereo

PelueHve 0 KoAMPOBaHWM NIEBbIX U MPaBbIX KO3MMULMEHTOB Kak feBblii + npasbiii (L/R) nin kak cepeguHal’cTopo-
Ha (M/S) npuHMMaeTcs B OTAENLHOCTU AN CNeKTpasibHbIX KO3IMULMEHTOB KaXAO0N U3 YaCTOTHLIX MOMOC TeKyLlero
610ka:

1— [ns Kaxaoik nonocbl KOAMPOBAHWSA BbIMUCNSIOTCS He TONMbKO HeobpaboTaHHble noporn Lu R. HO Takke
nM=(L+RY2 n S - (L-R)f2. Ans HeobpaboTaHHbIX NOPOroB M 1 S BMECH UCNOMb30BaHUS UX CTENEeHW TOHa/IbHOCTU
BbIGMPaAETC HaMbONbLUMIA MNoKasaTenb TOHaILHOCTY M3 L 1 R B Kaxkaoli nonoce BblYMCNeHUs nopora. B nmcuxoakyc-
TUyeckoin mogenn ana M n S ucnonb3yoTcs aHeprmm Mm-S 1 MUHUManbHble 3HaveHust L nan R gns C0>) B kaxaoi
nosioce BbIYUC/IEHUS NOpora. 3HauyeHus, KOTopble UCNOMb3YTCSA ANA npouecca ynpasneHnus npoLeccom o6paboTkm
3BYKOBbIX 06pa30B, MAEHTU(UUMPYIOTCS B pasgenie NcuxoakyCTUHeckoin nHdopmauun kak end) (pacnpocTtpaHeHue
HOpMasIM30BaHHON aHeprum) u nb &) {HeobpaboTaHHbLIA nopor).

2 — HeobpaboTtaHHble noporn anst M. S. L 1 R naHeprum pacnpoctpaHenuns ansa M, S.LuR noctynatT B "npouecc
ynpaB/ieHnsi 3ByKOBbIM 06pa3oM”. Monyyatolmecsi CKOPPEKTUPOBAHHbIE MOPOTY BCTABMSATCA Kak 3HavyeHust ans cb (b)
B Ware 11 ncuxoakyCTUYECKOro pacyeTa A/ fasibHenweli 06paboTku.

3 — OkoHuaresibHble, 3allyLeHHble U afganTpoBaHHble nosiocam noporn M. S. L un R. HenocpeACcTBEHHO npumve-
HAIOTCA K COOTBETCTBYHOLLLEMY CNEKTPY Yepes KBaHTOBaHUe haKTUUYeCcKMX CNeKTpasbHbIX 3HaYeHuii L, R, M n S ¢ cooTeeT-
CTBYIOLUMM PACUYETHLIM WU KBAHTOBaHHbLIM MOPOroM.

4 — OnpegenseTca uncno 6uTos, Tpebyembix 4Na koaupoBaHua MIS. 1 uncno 6mMToB, TpebyembiX ANA KoAMpoBa-
HuA UR.

5 — MeTog, Tpebytowmii HauMmeHbLLee KONM4ecTBo GUTOB, UCNOMb3YETCA B KaXAO0V Nonoce KOAMPOBaHWS, 1 COOT-
BETCTBEHHO YCTaHaB/IMBAETCA CTEPED Macka.

Vcnonb3yloTcs cnegyowme nepemMeHHble:

Mthr. Slhr. Rthr. Lthr HeobpaboTaHHble noporu (nb (b) n3 wara 10 ncuMxoakycTuyeckoli Mogenun)

Mengy. Sengy Rengy. Sengy 3Heprus pacnpocTpaHeHus nopora MackmposaHus (en (b) 3 wara 6 ncuxoakycTmuec-
KO mogenw)

Mfthr. Sfthr. Rfthr. Lfthr OKOHYaTesibHble (BbIxoAHbIe) noporu (N6 (b) 13 wara 11 NcUxoakyCTUHECKON moaeni)

bmax (b) 3aWmTHOe OTHOWweHne BMLD. BbluMciseMoe Kak

min(bva/(b).15.5
155 £)l

Vcnonb3yeTca cnegytowmini NpoLecc ynpas/eHns 3ByKOBbIM 06pa3oMm:

t = Mthr/Sthr

if(t> Vv

1=11

Rfthr = max (Rthr't. min (Rthr. bmax‘Rengy)

Lfthr = max (Lthr'l min (Lthr. bmax) 'Lengy) t = min (Lthr. Rthr)

Mfthr = Tra (t. max (Mthr. min (Sengy’bmax. Sthr))

Sfthr = min (t max (Sthr, min (Mengy‘bmax. Mthr))

B.6.2 IHTEHCMBHOCTHOE CTEpeo KoAnpoBaHue

VIHTEHCMBHOCTHOE CTEpeo KOAMPOBaHVE UCMO/Mb3yeTcs AN YCTPaHeHs U3bbITOYHOCTU B 060MX KaHaiax cTepeo
napbl B 061aCTV BEPXHWUX YacToT. Crieaytolias npoleypa onvncbiBaeT OfHY M3 BO3MOXHbIX peanu3auuii.

6nTax(6)=10'3 05 +05 cos (u
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KoaypoBaHue BbINOMHSAETCA OTAE/bHO NS KaKAOoW IpynMbl OKOH. BbINOMHAKTCS crnegytoLyve Lwaru:
- VIHTEHCBHOCTHOE CTepeo KoAMpoBaHWe COOTBETCTBYHOLLE 06/1aCTU MOM0C MACLUTabHbIX KOI(PNLIMEHTOB BbIMOHSAET-
csl, HauMHasa ¢ rpaHuyHoli yactothbl f0. CpeaHee 3HauveHue /0 = 6 KIL ABNAETCH NOAXOAAWMM ANs GONbLUMHCTBA TUMOB
CUrHaJs10B.
- [lnA KXo nonockl MacluTabHbIX KOIPULNEHTOB BLIUUCIAKOTCS IHEPTU NIEBOTO, NPABOrO U CYMMAapHOro KaHasioB
nyTeM CyMMUPOBaHWA cnekTpasibHbIX KoadhdmumeHToB B kBagpate, B[sfb], E, [sfb], Ea[sib]. Ecnu rpynna okoH BkIo4yaeT
B €651 HECKO/bKO OKOH, 3HEepPruy BXOASLLMX B Fpynmny OKOH CKablBatoTCs.
- ina KaxAol NoMockl MacTabHbIX KO3hULMEHTOB COOTBETCTBYIOLLEE 3HAYEHNE NO3ULUN MHTEHCYBHOCTY BblUMCASET-
cA Kak

- 3aTeM BbIYMCASATCA UHTEHCUMBHOCTLIO CNeKTpasibHble KO3MULMEHTbI Speci p] ANA KaKAOW NO0Ckl MaclUTabHbIX
KO3hPULMEHTOB MyTEM C/IOXEHUSA CNEKTPasIbHbIX OTCUYETOB /IEBOTO M NPaBOro KaHanoB (spec, [i] n specr [i]) n macwTabu-
poBaHMeM MOJyYEHHbIX 3HaYeHUl

- CnekTpasibHble KOMMOHEHTbl MHTEHCUBHOCTHOIO CUrHasia UCMOo/b3YoTCs A1 3aMeHbl COOTBETCTBYIOLLMX CNEeKTpaUib-
HbIX KO3thchuLmeHToB neBoro kaHana. CoOTBETCTBYIOLME CNeKTpasibHble KoadhduLMeHTbl NPaBoOro kaHana 06HYNATCS.

3aTteMm, BbINOMHAETCA CTaHAAPTHbIM NPOLLECC KBAHTOBAHWA U KOAMPOBAHWUS CMEKTPasibHbIX AaHHbIX 060UX KaHa-
noB. OfHakKo COCTOsIHME Mpefckas3aTesieil B NpaBOM KaHane ycTaHaBnMBaeTcs B "Obikn" ANs BCEX NOMOC MACLUTABGHbIX
KO3(POULMEHTOB, KOAMPOBAHHbLIX B PEXMMe WUHTEHCUMBHOCTHOMO CTepeo. 3TW npeackasarenn 06HOBNSIOTCA C MOMOLLbIO
[eKoanpyemoli MHTEHCUBHOCTE Bepcun KBaHTOBAHHbIX CMEKTPaslbHbIX KO3(h(ULMEHTOB.

HakoHeL, nepeq nepegavyein kogosoli kHurn Xadpdmara yctaHasnmeaetcs INTENSITY_HCB B cOOTBETCTBYHOLLEM
pasgene 415 BCEX NOS0C MACLUTabHbIX KOIPMULIMEHTOB, KOTOPbIE KOAMPYIOTCS B PEXMME UHTEHCMBHOCTHOMO CTEpeo.

B.7 KBaHTOBaHue

B.7.1 BeepgeHune

OnucaHne moayns kBaHToBaHust AAC nogpasfenserca Ha Tpu YpoBHS. BepXxHuli ypoBeHb HasblBaeTCs «nporpam-
MO UMKNOB dhpeiimax». ITa NporpamMa BbI3blBaET NOAMNPOrpaMMy «BHELLHWIA WTepaTUBHbIA LWKI», KOTOpas B CBO
ouyepefb BbI3blBAET NOANPOrpaMMy «BHYTPEHHWIA UTepaTWBHbIA LnK». [Na Kax[oro YpOBHS AaHa COOTBETCTBYHOLLAsA
610k-cxema. Mogynb LMKIOB KBAHTYET BXOAHOW BEKTOP CMeKTpasibHbIX JaHHbIX B UTEPATMBHOM MpoLecce COoriacHo
HeCKo/bKM TpeboBaHMAM. BHYTPEeHHUI LMKN KBaHTyeT BXOAHONM BEKTOp W yBennuMBaeT pa3Mep Liara KBaHToBaTens,
rnoka BbIXOAHO BEKTOp He 6yAeT KOAMPOBaH C AOCTYMHbIM YAC/IOM 6uToe. lMocne 3aBeplueHns BHYTPEHHEro uukia
BHELUHWIA LKA NPOBEPSIET UCKAXEHME B Kaxol nonoce macluTabHbIX KO3hhULMEHTOB W, eCnv AONYCTUMbIA YPOBEHb
NCKaXKEHWI NpeBbllleH, nosioca MacluTabHbIX KO3hULMEHTOB 0CNabNAeTCs, U CHOBA BbI3blBAETCA BHYTPEHHUIA LK.

Bxog moayns unknos AAC:

1 BekTop cnekTpasibHbIX 3HadyeHuii mdcljme (0.. 1023).

2 xmi'n (sb).

3 mean_bits (cpegHee uncno 6UTOB, JOCTYMHbLIX ANA KOAMPOBaHWS NOTOKa GUTOB).

4 more_bHSs, u1cno 6uToe B [OMOSHEHNE K CPefHEeMY YMC/Ty OUTOB, BbIYUCNIEHHOE MCUXOAKYCTUHECXUM MOAYNeMm
13 nepuenuuoHHoii aHTponun (PE).

5 Yucno v wupuHa nonoc MacwtabHbIX KoadhduumeHToB (cM. Tabavubl 45—57).

6 [lna rpynnbl KOPOTKUX 6/10KOB CReKTpasibHble 3HAYeHWUs AO/MKHbI YepeAoBaTbCs Tak, YTOObl CneKTpasibHble
NIHWK, NpUHagnexalume K ogHol nonoce MacluTabHbIX KO3hULMEHTOB, HO pas/IMyHbIM Tnam 6710KOB, KOTOpble A0/1-
XHbl 6bITb KBAHTOBAHbI C OAVMHAKOBbLIMW MacLUTa6HbIMU Ko3dhdrLmeHTamm, Gbinn coefnHeHbl B 04HON (6onblueid) nono-
ce MacluTabHbIX KoathuumeHToB (4N NOMHOMO ONMCaHUS TPYNNMPOBKK cM. 6.3.4),

Bbixog, mogynsa unknos AAC:

1 BekTop KBaHTOBaHHbIX 3HaueHuid Xx_quant (0.. 1023).

2 MacwTabHblii Ko3hthULMEHT AN KaKAOM Nonockl MacuTabHbIX KoadhdmuumneHToB (sb).

3 common_scalefac (MHcbopmaums o pasmepe Lwara KBaHTOBaTeNns A8 BCEX MOS0C MaclwTabHbIX Koadduum-
€HTOB).

4 KonnyecTBO HENCMONb30BaHHbIX GUTOB, AOCTYMHbIX AN Aa/IbHEALEro NCNoIb30BaHNS.

B.7.2 NpeaBaputesibHble Wwarn

C6poc BCcex NTepaTyBHbIX NMEePeMEHHbIX:

1 BbluncnseTca HavasibHOe 3HadeHWe common_scalelac ana kBaHToBaTens Tak. YT06Gbl BCe KBAHTOBaHHbIe 3Ha-
YeHns MAKIM mornv 6bITb 3aKoAvpoBaHbl B NOTOKe GuUTOE:
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start_common_scalefac = ceiling (16/3 ’ (log? ((max_mdcljine A (3/4))/MAX_QUANT)))
max_mdctjine aBnseTca caMmbiM 60/1bLUMM MO abCOMOTOMY 3HaueHuo koadduueHtom MAKM, a dyHkuma ceiling()
OKpYrAISieT apryMeHT A0 G/vKaillero Lesoro B HanpasieHUn noioxutenbHo 6eckoHedHocT. MAX_QUANT — makcu-
MaJIbHOEe KBAaHTOBaHHOE 3HayeHue, KOTOpoe MOXET ObiTb 3aKof4MpOBaHO B MOToke 6uToB, pasHoe 8191. Bo Bpems
uTepaTMBHOro npouecca common_scalefac He fo/mKeH cTaTb MeHblue, Yem start_common_scalefac.

2 Scalefactor [sb] 06HynsieTca Ana Bcex 3HaveHui sb.

B.7.3 ¥YnpaBneHue pe3epByapom 61MTOB

BuTbl NomeLLaoTca B pesepeyap, eciv ANs KoAUpoBaHUA o4HOro dpelima 1ncnonb3yetcs MeHbLUe, YeM mean_bits.

mean_bits = bi!_rate * 1024 / sampling_rate.

MakcumanbHoe 4yncno 61MToB, KOTOpPble MOryT GbiTh MOMELLEHbl B pe3epByap, HasbiBaeTca max_bit_reservoir.
KOTOpOEe BblYMCAAETCA, UCMOMb3ya npouenypy B 6.2.3. Ecnn pesepsyap 3anosiHEH, HEUCNO/b30BaHHbIE BUTbI JO/MKHbI
6bITb 3aKOAMPOBaHbI B NOTOke 6UTOB kak Mbits. MakcumanbHoe Konm4ecTBo 6UTOB, AOCTYNHbIX AN peliva, ABnseTca
CyMMOV mean_bits 1 6MTOB, COXpaHEHHbIX B pe3epByape.

Yncno 6UTOoB, KOTOPbIE JO/MKHbI MCNOMb30BATLCS A1 KOAMPOBaHMA dpeiiMa, 3aBUCUT OT 3HaYeHWss more_bits,
KOTOpPOE BbIYMCNSETCS NCUX0AKYyCTUYECKON MOAENbIO, U OT MaKCMMasIbHOTrO KONMYecTBa AOCTYMHbIX 6uToB. Camblii npo-
CTOI cnocob ynpasneHus pesepByapom:

if more_bits> 0:

available_bits = mean_bits + min (more_bits, bit_reservoir_slate [frame]),

if more_bits <0:

available_bits = mean_bits + max (more_bits. bit_reservoir_state [frame]

- max_bit_reservoir)

B.7.4 KBaHTOBaHue koadppuyneHtos MAKM

dopmyna Ans KBaHTOBaHWS B Kogepe ABNSeTcA WHBepcueli hopmynbl AeKBaHTOBaHWA B Aekogepe (CM. Takke
onucaHve fekopepa):

x_quant = niTepsan <(@abs (mdctjne) * (2 n(-] ' (sf_decoder- SF_OFFSET)))) A (3/4) + MAGIC_NUMBER)

MAGIC_NUMBER pagBHo 0.4054. SFOFFSET paBHo 100, a mdcljine — o0AHO U3 cnekTpasibHbIX 3HAYEHWiA
MAKM. 3T 3HayYeHus Takke BbI3biBAOT «Ko3dhduLmeHTamMmn». MaclTabHbiii koachduumeHT sf_decoder saBnsetcs Tem
xe cambim, uTo 1 sf[a] [sfb] B pasgene 9.

[ns ncnonb3oBaHUsi B UTEPaTMBHbLIX LMKIax MaclTabHblii koadhcpuumeHT ’'sf_decoder’ paspensieTcs Ha ase
nepemMeHHsble:

sfAdecoder = common_scalefac - scalefactor + SF_OFFSET

370 cnepyeT 13 opMy/ibl, UCNOML3YEMON B LMKIE YNPABIEHUS UCKXKEHWSIMU:

Xx_gquant = int ((abs (mdcijtne) * (2 Af-% * (scalefactor - common_scalefac)))) A (3/4) + MAGIC_NUMBER)

3Hak macwTabHoro koadpuLmeHTa BbibupaeTca TakuM 06pa3om, UTOBbl NONOXWUTE/NIbHOE 3HAYeHWe yBennyMBa-
10 BE/IMYMHY X_quant U. TakuM 06pas3oM, YMEHbLLAIO VCKEXKEHWUS U YBE/IMUYMBAIO YACNIO UCMO/b3yeMbIX Gutoe.

3Hak mdcljine coxpaHsieTca oTgenbHO U Aob6aBnseTca TOMbKO A/1a nogcyeTa 6GUTOB U KOAMPOBaHUA MOTOKA
61TOB.

B.7.4.1 BHewWHWIA nTepaTUBHbI LUK (LUK yNpaBAeHUA NCKaXeHUAMMN)

BHeLHWIA nTepaTvBHbIA LKA yNpaBnseT LyMamMu KBAHTOBaHWS, KOTOPble BO3HUKAIOT B pe3y/ibTare KBaHTOBaHWA
YaCTOTHbIX NNHWIA B Npejenax BHYTPEHHEro NTepaTvBHOrO Umkaa. OKpacka LuyMa BbINOSHAETCA YMHOXEHVEM IMHWIA B
npegenax nonoc MacliTabHbIX KO3hMLMEHTOB Ha 3HAYeHUs1 MacluTabHbIX KO3hULMEHTOB nepes KBaHTOBaHWEM.
Cnefyowmii NceBaoKoL, UNNIOCTPUPYET YMHOXEHUE:

do for each scalefactor band sb:

do from lower index to upper index i of scalefactor band

mdct_scaled(i) = abs(mdct_line(i))-(3/4) ‘2/13/16 * scalefactor(sb))

end

do end do

B.7.4.2 BbI30B BHYTPEHHEro NTEPaTUBHOIO LMKNa

[na Kakaoro BHELWHEro TepaTuBHOMO Lkna (UMK ynpasneHns NCKaXeHNsIMI) BbI3blBAETCA BHYTPEHHWI nTepa-
TVBHbIA LMK (LWKN yNpaBieHus ypoBHeM). MapameTpamu SBAAIOTCS MaclUTabypoBaHHble 3HAYeHUs B YacTOTHOM obna-
ctn (mdct_scaled (0 ... 1023)), HavanbHOe 3HaveHWe common_scalefac n uncno 6uToe, KOTOpble AOCTYMHbI LWKIY
ynpasfieHns ypoBHeM. Pe3ynbtatoM SBMASETCA YUCNO UCMO/b3yeMbIX OUTOB, KBAHTOBAHHblE YacCTOTHblE JIMHWUK
X__quant (i) n HoBbIli common_scalefac.

dopmMyna ANa BbIYMCIEHNA KBAHTOBaHHbIX KoadhdmumeHtos MOKIM:

x_quant (r) = int((mdct_scaled {/) * 2 A(-3/16 * common_scalef3C)) + MAGIC_NUMBER).

Yncno 6uToB, HEOBXOAUMbIX ANS KOAMPOBAHWS KBAHTOBAHHbLIX 3HAYEHUI U cnyxe6Hol uHopmaumn (MacluTab-
Hble KO3(hULIMEHTbI U T. A.) ONpeaenseTca cornacHo CUHTaKCUcy notoka 6UToB, ONVCaHHOMY B pasgene 7.
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B.7.4.3 ATTeH0auna nonoc maclTabHbIX KO3t ULNEHTOB, KOTOPbIE HapyLLAKT NOPOr MackupoBaHus

Bbluncnenve uckakeHuii (error_energy (sb)) B nonoce mactutabHbIx k03h(hrLMEHTOB BbIMOMNHSAETCA CAEAYOLM
obpasom:

Do for each scalefactor sh:
error_energy (cypbma) =0

Do from Iry/rerindex to upper index i of scalefactor band
error_energy (sb) = error_energy (sbh) + (abs (mdct_line (i)

- (x_quant (i) N1(4/3) ' 2 A(j * (scalefactor (sb)-comman_scalefac)))) /2

end do

end do

Bce cnekTpasibHble 3HaYeHKs NOI0C MaCcLUTabHbIX KOIPULNEHTOB, Y KOTOPbIX €CTb UCKaXKEHME, npeBbillatoLiee
[03BONIEHHOE UckaxeHue (xmin (sb)), ocnabnswTtca cornacHo dopmyne B B.7.4.1, HoBble macliTabHble koadcpuum-
€HTbl MOryT 6bITb BbIYMNC/IEHbI COT/TACHO 3TOMY NCEBLOKOAY:

Do for each scalefactor band sb

if (error_energy (sb)> xmin (sb)) then
scalefactor (sb) = scalefactor (sh) - 1

end if

end do.

B.7.4.4 Ycnosus 3aBepLueHns 06paboTku LMKNoB

O6bI4HO 06paboTKa LIMKMNOB 3aBEpLUAETCS, ecv OTCYTCTBYIOT NOMOChI MaCLITAa6HbIX KOI(WAINLMEHTOB C UCKaKEHN-
AMUW, NPEBbILIAIOLLIMMMN [03BO/IEHHbIE 3HaYeHNsA. OfHaKo 3T0 He BCerja BO3MOXHO. B 3TOM ciiyyas ecTb Apyrue ycnosus
3aBepLUeHNs BHeLUHero uukna. Ecnu:

- BCE NOMOCHI C 3HEPrMeid, NpeBbiwatowein xmin (sh). yxe ocnabnexsbl, uim

- pasnMuuB Mexay ABYMS COCEAHUMMU MacluTabHbIMK kKoaddumumeHTamun 6onblue, yem 60.

O6paboTka LMKNa npekpawaeTcs, N BOCCTAHOB/EHHbIE COXpaHeHHble scalefactors(sb) noctynatoT Ha BbIXoA,
[ns peanusauun B pea/lbHOM BpeMEHW BO3MOXHO TpeTbe YC/I0BME, KOTOpOoe 3aBepluaeT LMK B C/lyyaB HexXBaTKu
BbIYNC/IUTENIBHOTO BPEMEHMW.

Mpoueaypa, onucaHHas Bbille, JONYCTMMA TOIbKO B TOM Crlyyae, Korfga 4uc/io AOCTYMHbIX GUTOB paBHO yucny
HeobXoAVMbIX BUTOB, COOTBETCTBYIOLLMX MEPLENUMOHHON 3HTponuu. B cnyuyae, korga uncnio AOCTYNHbIX 6UTOB 6onblue
WM MEHbLLE, YEM YMC/I0 HEeOOXOAUMbIX GUTOB, Lie/bI0 MOAYNSA LMKIOB CTAHOBUTCA CO3faHWe MOCTOSHHOTO OTHOLUEHWS
LLYMOB KBaHTOBaHMWSI K MOPOry MackvpoBaHWs BO BCEX NOM0cax MacluTabHbiX K03hhMLMeHTOB (MOCTOSHHOE OTHOLLEHUe
wym-macka (NMR)). 910 MOXeT OblTb peann30BaHO 3a CYET MPUMEHEHUS CMELLEHUS K [O3BOSIEHHOMY WCKaXKEHUIO
xmin (sb). koTopoe ABNSeTCA OAMHAKOBbLIM ANA BCEX N0MN0C MacluTabHbIX KO3hULUMEHTOB 40 3amnycka MOAY/A LIMKOB.

B.7.4.5 BHYTPEHHUIA MTEPATUBHbIN LKA (LMKN yNpaBAeHns ypOBHEM)

Bo BHYTpEHHEM UTEepaTUBHOM ULWK/E BblYMCNAETCA hakTUyeckoe KBaHTOBaHME [aHHbIX YacTOTHOW o6nactu
(mdct_scaled) no cneaytrouiein pyHKUMK, KOTOpasi MCNoNb3yeT hopmyny u3 B.7.4.2:

quantize_spectrum (x_quant[] . mdct_scaled[] , common_scalefac):

do (oralt MDCTcoefficients i
x_quant(i) = int ((mdct_scaled (i) * 2A(-3/16 * common_scalefac))
+ MAGIC_NUMBER)
end do
1 3ateM Bbi3blBaeTCca hyHkUMA bH_count Q. 3Ta hyHKUMA NoAcUUTBIBAET YMCNO 6UTOB, TpebyeMbixX ANA KOAMPOBaHMA
dhpeiima noToka 6GUTOB cornacHo pasgeny 6.
BHYTpPeHHWI UTepaTUBHbIA LKA MOXET BbiTb peann3oBaH Ha OCHOBE NOCNEeO0BaTEeNbHOr0 NPUBAKEHNS:
innerjoopf):
if (outer_loop_count == 0)
common_scalefac = start_common_scalefac:
quantizer_change = 32;
else
guantizer_change = 1,
end if
do
quantize_spectrum Q;
counled_bits = bit_count():
if (counted_bits > available_bits) then
common_scalefac = common_scalefac + quant izer_change:
else
common_scalefac = common_scale(ac - quantizer_change;
end if
quantizer_change = int (quantizer_change /2):
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if (quanlizer_change == O) && (counted_bits > available_bils)
quantizer_change = 1,
end if

while (quanlizer_change != 0)

M3-3a BbIGOpa start_common_scalefac. BbluncneHHoro B B.7.2.1, nocne nepBoii utepaumm BHYTPEHHETO LKA
4YMNCNO HEOBXOAVMbIX BUTOB 06LIYHO NPEBbILIAET YMCNI0 AOCTYMHbLIX 6UTOB, U NO3TOMY common scalefac 6yayT yBenuye-
Hbl Ha quantizer_change.

B.8 KoguposaHune 6e3 notepb

B.8.1 BeepgeHune

B kopepe AAC Ha BXog, MoAynst kognpoBaHust 6e3 noTepb nocTtynatoT 1024 kBaHTOBaHHbIX CNEKTPasibHbIX KO3dhdn-
LumeHTa. Tak Kak koAvpoBaHue 6e3 NoTepb BbIMOMHAETCS BHYTPW KBAHTOBaTENs BHYTPEHHErO LMKIa, 3TO SB/SETCA vac-
TblO UTEPATVMBHOTO MpoLLecca, KOTOpbIi CXOAMTCH, KOrga noHoe Yncio 6uToe (U3 KOTOPbIX Ha KogupoBaHue 6e3 notepb
NpVXOANTCS GOMBLUMHCTBO) HAXOAUTCA B Npefesiax HeKOTOPOro NHTepBasia B OKPECTHOCTU BblgeNeHHoro yicna butoe. B
3TOM pasjgerie onucaH MpoLecc KoAMPOoBaHUS ANA O4HOTO Bbi30Ba MOAYNS KOAMPOBaHWA 6e3 noTtepb.

KognposaHue 6e3 noTepb BbINOHAETCA MO CAeAyloLWyM Laram:

- KMNNMpoBaHue crekTpa.

- nMpeABapuTenibHOe KOAMpOBaHVWE MeTofoM XaddhmaHa C MCNO/b30BaHWEM MaKCUMasIbHOrO  KoMmMyecTsa
pasgenos,

- 06beAnHeHVe pa3fenos A1s LOCTKEHUA MUHUMasIbHOrO KonmyecTsa GUTOB.

B.8.2 KnunnuposaHue cnekrpa

Ha nepsom Lware kogumpoBaHWs 6e3 MOTepb peanM3yeTcsi MeTOf OrpaHMyeHus AMHaMUYecKoro AuanasoHa.
[Jlo yeTbipex KO3(OULMEHTOB C aMNANTyhamu, NPeBbIlAWYMA 1. MOXET 6blTb KOAUPOBAHO OTAE/IbHO CO 3HaYeHnem
+1. OCTaBNEHHbIM B KBAHTOBAHHOM MaccuBe KO3(P(PULMEHTOB A1 COXpaHeHWs 3Haka. VIHAEeKC nonockbl MacluTabHbIX
KO3ath(hMLMEHTOB, cofepxalleil camble HU3KOUYACTOTHbIE, «yCeuyeHHble» KOa(h(ULMEHTbI, OTNPaBASETCA B MOTOK GUTOB.
Kaxablil U3 «yceueHHbIX» KoahunLumeHTOB KoampyeTcs kak amnautyga (cBepx 1) u cmelleHre no OTHOLLEHUIO K Npeabl-
aywieit nonoce. [inA 3T0r0 A/IMHHbIE 610KV NOMOC MacLITabHbIX KO3MULMEHTOB 1 MOPSAOK KOIMNLIMEHTOB B 3TWX
nosiocax WUCNosb3ylTCsa He3aBUCMMO OT NocnefoBaTelbHOCTU OKOH. OgHa u3 cTpaternii NPUMeHeHNs KIMNNMpoBaHus
CMeKTpa COCTOMT B TOM. YTOGbl OTCEYb BbICOKOYACTOTHbIE KOI(PIMLIMEHTbI, aGCO/IOTHBIE aMMIUTYbl KOTOPbIX MPeBbILla-
10T egvHuLy. Tak kak cnyxebHas uHdopmaums ans yceveHHbIX KoadhuumMeHToB TpebyeT HeCKONbKO BUTOB, TO KOMNpec-
cua 6e3 noTepb NPUMEHSIETCS, TOMBKO eCNK 3TO NPUBOAWT K COKpaLLEeHuo GUTOB.

B.8.3 Pasgensl

Mpu koampoBaHuM 6e3 noTepb Habop 13 1024 KBAHTOBAHHbLIX CNEKTPaUTIbHbIX KO3(hhULMEHTOB cCerMeHTUpyeTCs Ha
pasfensl Tak. YTO AN KaxAoro pasfgena ucnosib3yeTcs ofHa kogosas kHura XadpmaHa (MeTof KoAMpoBaHUS Mo
XathchmaHy o6bAcHsIEeTCA Hke). Mo npuunHam 3thdeKTMBHOCTU KOAMPOBaHWS rpaHuLbl pasgena [O/MKHbI COOTBETCTBO-
BaTb rpaHMLaM nosioc MacluTabHbIX KO3(AULIMEHTOB Tak. YTOGbI AR K&XAOro pasfena cnekrpa nepefasartb ero pas-
Mep B nosiocax maclutabHbIx Ko3hhULMEHTOB U HOMEpP KOAOBOI kHUMM XadhdhmaHa, ncnonb3yemoli ans pasgena.

CermeHTUpoBaHne Ha pasfefibl SBNSAeTCA AUHAMUYHBIM U 06bIYHO M3MEHAETCA OT 610Ka K 610Ky, YTOObI MUHUMU-
31poBaTh KONNYECTBO 6UTOE, HeobxohMMoe A5 MpefcTaB/ieHns Habopa KBaHTOBaHHbIX CMeKTPaslbHbIX KOaduLmeH-
TOB. 3TO BbIMNOJHAETCA NPU MOMOLUM CNeLuasibHOro airopuTMa, HaumHas C MakCHMaslbHO BO3MOXHOrO uucna pasfge-
NOB. Kaxabllii U3 KOTOPbIX UCNOMb3YyeT KOAOBYH KHUTY XadhhMaHa ¢ HaMeHbLUMM MHAEKCOM. Pa3genbl 06beanHATCS,
€C/IN pe3y/bTUPYIOLLMA 06 beVHEHHbIA pa3aen NPUBOAMT K MeHbLLeMy 06LLeMy KONM4ecTBy GUTOB, NpU 3TOM 06beavHe-
HUIO noAnexart B NepBylo ovepedb pasfenibl C HaMbONbLUMM KOMIMYECTBOM TpebyeMblx 6UToB. Ecnm o6beanHaemble
pasfernbl He UCNONb3YT OAHY U Ty Xe KOAOBYI KHUry XaddmaHa, TO Ao/KHA UCMob30BaTbCa KogoBas KHura ¢ 6onee
BbICOKMM WHAEKCOM.

Pasfenbl 4acTo cogepXar TobKo KO3ULMEHTbI C HYNIEBbIMU 3HAYEHUAMW. Hanpumep, ecnv BXOAHON! 3BYKOBO
CUrHan orpaHuyeH B nonoce 20 KL, UM HWXKE, TO CaMble BbICOKME KO3(hULMEHTbI UMEKOT HyNeBble 3HaveHus. Takue
pasfernbl KOAWPYHTCA HyneBOi KofoBoi kHUroli XaddmaHa, Kotopasi ykasblBaeT, UTO BCe KOI(PULMEHTbI ABAAIOTCA
HyNAMK 1 nepefada KofoBbIX KOMOUHauuii XadydomaHa ansa aToro pasgena He Tpebyetcs.

B.8.4 M'pynnupoBka v YyepegosaHne

Ecnn nocnefosaTenibHOCTb OKOH COCTOMUT M3 BOCbMW KOPOTKWMX OKOH, TO Habop u3 1024 koadduumeHToB npej-
cTaBnseT coboii MaTpumuy 8x128 YacTOTHbIX KO3ChHMLIMEHTOB, NPEACTaBASIOLLMX YACTOTHO-BPEMEHHOE pa3BUTUE CUTHa-
Na Ha NpoTSHKEHUN BOCbMU KOPOTKMX OKOH. HeCMOTpsA Ha TO, 4TO MeXaHW3M pasfeneHns [oCTaTo4HO rMOoK, YToOb!
3pheKTUBHO NpeLCTaBUTb 8 HYNIEBbIX pa3Aesos, rpyNNUpPoBKa U YepeaoBaHue obecneunsaioT 60bLy0 3EKTUBHOCTL
KoavpoBaHusa. Kak 6b1710 06bACHEHO paHee, KO3(ULMEHTbI, CBA3AHHbIE C HEMpepbIBHLIMA KOPOTKAMU OKHaMW, MOryT
6bITb CrpyNNMPOBaHbl 4719 COBMECTHOMO MCMOMb30BaHNA MacLUTabHbIX KO3hULMEHTOB HECKONbKMMU Mosiocamm B npe-
Aenax rpynnbl. Kpome TOro, KoapduumeHTbl B Npedenax rpynnbl YepeayoTcs, 06MeHMBasCb NOPSAKOM CrefoBaHus
N0/10C MacLUTabHbIX KO3thdMLMEHTOB 1 OKOH. Mepes YepegoBaHveM Habop n3 1024 koaphrLMEHTOB C NHAEKCUpPYeTCS
Kak ¢ !gj[w][bj[k). rae:

[ — VHAEKC rpynnbl;

W — WH/JEKC OKHa B npefenax rpynnbi;

b — nHAekc nonocbl MaclTabHbIX KOIWULMEHTOB B Npeaenax okHa;

K — MHAEKC koadchuLmeHTa B NpeAenax nosockl MaclTabHbIx KO3ULMEHTOB (Camblii MpaBbiii UHAEKC N3MEHSI-
eTca Hanbonee 6bICTPO).
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Mocne yepenoBaHMsa k03hhULMEHTLI MHAEKCUPYIOTCA Kak c [gRbffwRK].

370 obecneunBaeT NPeUMyLLECTBO NpU 06BbEAVHEHNN BCEeX HyNEeBbIX pas3fesioB 13-3a OrpaHNyeHus nosockl Yac-
TOT B Npejenax Kaxgon rpynnbi.

B.8.5 MacwtabHble KO3 MULIMEHTbI

Mpy KOAMPOBAHWM CNEKTPasIbHbIX 3HAYEHWIA MCNOMb3YeTCst OAMH KBaHTOBAaTe/lb Ha KaxXayto N0socy MacluTabHbIX
KO3thhnLMeHTOB. Pa3mMepsb! Luara Kaxaoro KBaHToBaTeNns onpefenstoTcs Kak psf maclutabHbIX koathdULMEHTOB U 06-
Liee ycuneHve, KoTopoe HOpMasIn3yeT 3TV MaclUTabHble KO3(hMLMEHTbI. UTo6bl yBeIMUNTL cxaTtve, macluTabHble Ko-
3 hULMEHTDI. CBSI3aHHbIE C NOJI0CaMM, COAEPXallMMM TOMbKO HyfeBble KO3h(ULIMEHTbI, UTHOPMPYIOTCA NPpY KOAMPOBa-
HUM 1 He nepegatoTca. ObLLee ycuneHme u MacluTabHble KoathULMEHTLI KBaHTYOTCA € warom 1.5 ab. O6Liee ycuneHue
KoAMpyeTCcs Kak 8-paspsifHoe Lenoe Ynicno 6e3 3Haka, a MacliTabHble koadhduumeHTbl andchepeHUpoBaHHO Koampy-
I0TCA OTHOCUTE/IbHO MpeApbIAyLLUMX MacluTabHbIX KO3hdMLUMEeHTOB (IM60 06LLero ycuneHvs 4na nepeBoro MaclutabHoro
KoadhthuLeHTa), 3aTeM NpUMeHsieTca KogupoBaHue no XadcmaHy. JuHamMmnyeckuii ananasoH O6LLero ycueHus gocra-
TOYEH. YTOGbI NPEeACTaBUTb MOMHYHO WKay 24-paspsigHbix VKM 3HaueHwii.

B.8.6 KognposaHne metogom XaddmaHa

KoaupoBaHne metogom XaddmaHa mcnosb3yertcsi, 4Tobbl NpeAcTaBUTb /-KpaTHble KBaHTOBaHHble KO3hdmLmeH-
Tbl kogamy XaphmaHa, B3siTbIMM U3 OAHON U3 11 KOAOBbIX KHUI. CrnekTpasibHble KO3hMLUMeHTbI B Npeaenax n-kparHoi
rpynnbl ynopsgoumBaloTcs (0T HU3KOTO K BbICOKOMY), 1 pasmep /-KpaTHOM rpynnbl paBeH ABYM WM YeTbipeM Koadhdmum-
eHTaM. MakcumManbHoe abCoMoTHOE 3HayYeHMe KBaHTOBaHHbLIX KO3(W(MLMEHTOB, KOTOPOE MOXET ObiTb MpeAcTaB/ieHo
Kavk[0ii KofoBOl kHUroli XadpchMaHa, 1 uMcno KoadhUUMEHTOB B KaXKAON N1-KpaTHOV rpynne A1 Kakaoi KoAoBOW KHUMM
patotcs B Tabnuue B.26. EcTb ABa CO0PHMKA KOAOB [/151 K&XKAOr0 MakCUMaslbHOrO abCo/MIOTHOTO 3HAUYEHUS C Pas/IMYHON
dhyHKUMeli pacnpegeneHns. Becerga BbibmpaeTcs 6vxaiilee m3 AByX pacnpefeneHuii. [na 3KoHOMWUWM pecypcoB npu
XpaHeHUN KOLOBbIX KHUT (BaXXKHOE 06CTOATENLCTBO A1 CEPUIHO BbiNyCKaeMbIX AeKOAepOB) 60/bLUMHCTBO KOAOBbLIX KHUT
npeAcTaBnseT 3HaueHns1 6e3 3Haka. Mpy 3ToM aMnAnTya KO3hULMEHTOB KoaMpyeTcs MeTogom XaddmaHa, ¢ fobas-
NEHVeM K KOMOMHaLMKM 3HAKOBOTO BUTa KaXoro HeHyneBoro koadduumeHTa.

Ta6nnua B.26 — Kogosble kHurn XacppmaHa

WHOeKc XOpoBOV KHUMM KparHocTb MakcymaribHoe Harmuve 3Haka
a6Co/oTHOE 3HaYeHVe

0 0

1 4 1 na
2 4 1 na
3 4 2 HeT
4 4 2 HeT
5 2 4 na
6 2 4 na
7 2 7 HeT
8 2 7 HeT
9 2 12 HeT
10 2 12 HeT
1 2 16(ESC) HeT

[1Be KOZl0Bble KHUTV TPEOYIOT CrneumasibHoro 3ameyaHns: c60opHuK kofos 0 1 c60pHUK kodoB 11. Kak 6b1/10 ckasaHo
paHee, kogoBas kHura O COOTBETCTBYET Cnyyalo, Korga Bce koadhvuMeHTbl B Npedenax pasgena ABNstoTca HyNsmu.
Koposas kHura 11 MOXeT npefCTaB/iATb KBAHTOBaHHbIE KOIPULMEHTLI, Y KOTOPbIX abCoMIOTHOE 3Ha4YeHne 6osbLue unn
paBHO 16. Ecnn amnauTyga OAHOro MM 06oux koadpchuumeHToB 6onblue nnvM paBHa 16. ncnonb3yertcs cneuyasibHbIn
escape-MexaHu3M KOAMPOBaHWA A5 NPeACcTaBNeHNs 3TUX 3HadeHnell. AMNAMTyAa KoahULMEHTOB He JO/MKHA MPeBbI-
watb 16. 1 cooTBETCTBYIOWAA Napa koaumpyetcs meTogom XaddmaHa. Butbl 3Haka 406aBNAOTCA K KOLOBOW KOMOUHA-
umn. [Ina Kakpoin amnanTtyabl KoaddmumenTa, 6onblueli nan pasHoii 16. fo6aBnseTcs escape-nocsiefoBaTeslbHOCTb:
escape-nocnefoBaTenibHOCTb = <escape_prefrx><escape_separator><escape_word>,
roe
<escape_prefix> — nocnegosartenbHOCTb M3 '1' 6UT AnnHol N.
<escapa_separator> — fBOUYHbIN '0'.
<escape_word> — uenoe ynucnom 6e3 3Haka, msb cHavana, gnvHon JIA4.

N — uncno, goctatoyHo 60/bLUOe, YTOObI amnINTYAa KBAHTOBAHHOTO KoaddmumeHTa 6biia pasHa

2 JI(N+4) + <escape_word>

B.9 ®yHKUMA ynpaBneHnsa guHammyeckum guanazoHom AAC
UTo6bl 06paboTaTb UCXOAHbI MaTepuasn ¢ NepeMEHHbIMU NMUKOBLIMW YPOBHSIMUA, CPELHUMY YPOBHAMU U AUHAMU-
YeckUM AnanasoHoOM Tak, Y4To6bl MUHUMU3NPOBATL U3MEHEHWA MpU BOCMPOU3BEAEHWUN, HEOBXOAMMO YNpaBnsTb YpPOB-
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HeM BOCMpOV3BeAeHNss TakuM 06pasom, YTOObI, HampuMep, YPOBEHb Ananora Wi cpefHuii ypoBeHb My3blki yCTaHaB-
NMBa/ICb B COOTBETCTBUM C XeNaHueMm cryllatesisi, He3aB/CMO OT TOrO, Kakoli 6anaHc ypoBHeli 6bla B OpUTMHAILHO
nporpamMme. Kpome Toro, He Bce noTpebutenn 6yayT NpocnylumsaTb NPOrpaMmmy B XOPOLUMX aKyCTUYECKUX YC/TOBUAX
(T. e. Npu mMasilom okpyxatoLlem Liyme), 6e3 orpaHMyeHuii Ha MakCyMasibHY0 FPOMKOCTb BOCMPOM3BeAeHUs. Hanpumvep,
npn NPOC/yLWMBaHWK MPOrpaMm B YC/IOBUAX aBTOMOGWASA, FAe MPUCYTCTBYET BbICOKUIA YpOBEHb (DOHOBOTO LUyMa, MOXHO
oXugatb, YTO clyLlaTeslb 3axo4eT YMeHbLUNTb Avanas3oH YPOBHENA.

Mo ykasaHHbIM MpUYMHaM ynpasfieHne AMHAMWUYECKUM AManasoHOM AO/MKHO 6biTb AOCTYMHLIM B Npegenax cre-
undpmkauum AAC. [na  AOCTMXEHWS 3TOro Heo6XOAMMO COMPOBOXAATb CXKaTblii 3BYK AaHHbIMU, WCMOMb3yeMbIMU
[ONA YCTAHOBKW W yNpaBfeHus AMHaMUYeckuM Anana3oHoM 3/1eMEHTOB nporpammbl. 3TO ynpassieHne [O/KHO 6biTb
ornpefeneHo 0THOCUTE/IbHO KOHTPO/IbHOTO YPOBHSA M MO OTHOLLEHWIO K BaXHbIM 3/1eMeHTaM Mporpammbl, Hanpumep
Avanoram.

®YHKUMM ynpaBfeHns AyHaMMYeckuM AunanasoHoM criegyloLime:

1 YnpasneHvue guHaMU4eckum auana3oHoM SB/SETCSA NOSIHOCTLIO OMNUMOHasIbHBIM. [103TOMY MpU KOPPEKTHOM
CUHTaKCUCe HET HMKaKWX CIOXHbIX U3MEHEeHUI ANa Tex. KTO He XenaeT ucnonb3osate DRC.

2 CxaTble 3BYKOBble flaHHble nepefalTcs C NOMHbIM AVHAMUYECKUM [Mana3oHOM UCXOAHOro martepuana v c
[JaHHbIMW AN19 OCYLLEeCTB/EHWS YNpaB/ieHNs AMHaMUYEeCKUM AnanasoHoM.

3 VHdopmaumst Ana ynpasneHusi AMHaMUYeckuM Avana3oHoM MOXET 6biTb nepefaHa B kaxaom dpeiive ans
YMEHbLUEHNA 3aepXKu B YCTAHOBKE YCWU/IEHUS BOCMPOU3BEAEHUS [0 MUHUMYMA.

4 WNHbopmauus Ana  ynpaefeHus  AVHAMWYECKMM  Auana3oHoM nepefaeTca C  UCNO/Sb30BaHUEM
L s/fentonl” AAC.

5 KOHTPO/IbHbI YypOBEHb COOTBETCTBYET MOJHON LUKasIe.

6 KOHTPO/IbHBIN YpOBEHb MporpaMmMbl nepefaeTcsa /151 COXpaHeHUs COOTBETCTBUS Mexay YPOBHSIMU BOCMPOM3BE-
[EHUA Pas3/INYHbIX NCTOYHUKOB. dTa (PYHKLUMS UCXOAHOTO curHana B 60/bLUeil CTeneHn OTHOCUTCA K CyGbeKTUBHOMY
BreyaT/IeHN0 OT FPOMKOCTM MPOrpamMmbi.

7 KOHTPO/IbHBI YPOBEHb MPOrpaMMbl COOTBETCTBYET YPOBHIO, KOTOPbIA MOXET 6biTb YCTaHOB/EH Ha MO/b30Ba-
TeNIbCKOM YCTPOICTBE BOCMPOU3BEAEHNA OTHOCUTE/IbHO KOHTPO/IbHOTO YPOBHS. Bonee Tuxve yacTu nporpammbl MOryT
6bITb YCWU/IEHbI NO YPOBHIO, a 60/1ee rPOMKME YacTu NporpammMbl MOTYT 6bITb OCNAG/EHbI.

8 KOHTPO/bHbI/ ypoBEHb NporpaMMbl onpejenieH B gnanasoHe oT 0 Ao -31.75 Ab OTHOCMTENbHO KOHTPOJSIbHOTO
YPOBHS.

9 KOHTPONbHbIA YpOBEHb NPOrpaMmbl UCMONb3yeT 7 6UToBbLIX Nonei ¢ warom 0.25 ab.

10 YnpaBneHue gMHamMnyecknum guana3oHoM ornpejenieHo B AvanasoHe +31.75 gb.

11 YnpaBneHve [AMHAMWYECKUM AMana3oHOM  MCnosb3yeT 8 GUTOBbIX noneit (1 3Hak. 7 3Ha4YeHuin) c Lwarom
0.25 gb.

12 YnpaBneHue AMHaMUYECKUM AMNanasoHOM MOXET ObiTb MPUMEHEHO KO BCEM CheKTpasibHbIM ko3addhuumeHTam
YacTOTHbIX MOJI0C 3BYKOBOIO KaHasia Wav K rpynnam KoaduupeHTos, COOTBETCTBYIOLMX Pa3/IMyHbIM Nnosiocam maclutab-
HbIX KO3(PULIMEHTOB.

13 YnpasneHve grHaMUYEeCcKUM ApanasoHoOM MOXET 6biTb MPUMEHEHO KO BCEM KaHasiaM OfMHaKOBO WM pasje-
NeHo AN HabopoB KaHasoB.

14 Ecnn oxugaemblii Habop MHdopMauyn ynpaBieHus ArHaMUYeckM Auana3oHoM OTCYTCTBYeT, MCMOMb3ykTcs
nocnefHve nosyyeHHble JONYCTUMbIE 3HAYEHUS.

15 He Bce aneMeHTbl MHhopMaLumn ynpaBieHnst AMHAMUYECKMM Ayana3oHoM MNepejatoTca Kakablid pas. Hanpu-
Mep. KOHTPOJIbHbIV YPOBEHb MPOrpamMMbl MOXET nepefasBaTbCs B CpefHEM TO/IbKO pa3 B 2(30 MC.

16 Ecnn Heobxoaumo, obHapyXeHne owun6ok / 3awmrta obecneymBaeTcs TPaHCNOPTHLIM YPOBHEM.

17 Monb3oBaTenb JO/MKEH ObiTb 06ecneyeH cpeAcTBaMy U3MEHEHUs ynpasBfieHnem [UHamMU4eckum Auanaso-
HOM. NpefcTaBfieHHbIMN B MOTOKE GUTOB U NMPUMEHSEMBIMU K YPOBHIO CUrHana.
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Bubnuorpadus

VHhopMaLMoHHble  TeXHOMOrMN. — YHUBEPCASIbHOE KOAMPOBAHWE ABUXY-
LLYIXCA N306paKeHNI N CONyTCTBYIOLLEro 3Byka. — YacTb 7: YCOBEpLUEHCTBO-
BaHHOe koaupoBaHue 3Byka (AAC) (Information technology — Generic coding
of moving pictures and associated audio information — Part 7: Advanced
Audio Coding (AAC)

OcCHOBHble TPebOoBaHMA K KayecTBY CXaTusi LMMPOBbIX 3BYKOBbIX CUTHaI0B
B cuctemax Bewanus (ITU-R Document TG1Q-2/3-E only. Basic Audio Quality
Requirements for Digital Audio Bit-Rate Reduction Systems for Broadcast
Emission and Primary Distribution)

WHdhopmaLmoHHas TexHonorvs. KogyipoBaHne ayavoBu3yasibHbIX 06bEKTOB.
YacTb 3: Ayamo (Information technology — Coding of audio-visual objects —
Part 3: Audio)

WHhopMaLyoHHble TEXHOMOTMN. YHUBEpCa/IbHOE KOAMPOBaHUE ABUXYLLUMX-
Cs1 M306paKeHuii 1 conyTCTBYIOLLe 3Byx0BOI MHhopmauumn. HYacTb 1. Cucrte-
™Mbl (Information technology — Generic coding of moving pictures and
associated audio information — Part 1: Systems)
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KnioueBble CNoBa: 3ByKOBOE BeLlaHue, 3/1eKTpUYEecKue napameTpsl, TexHonorum MPEG-KoaMpoBaHus, ycoBep-
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