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HAUUWOHANbHBLIN CTAHAQAPT POCCUNCKOWN ®EOQEPALUUMU

3ByKoBOe BeluaHue LudpoBoe

KOOWPOBAHUE CUMHAIOB 3BYKOBOIO BELLIAHUS C COKPALLEEHUEM U3BbITOYHOCTH
LNSi NEPEQAYM MO LIMGPOBLIM KAHANAM CBSI3M.
MPEG-2, YACTb VII: YCOBEPLUEHCTBOBAHHOE KOIMPOBAHVE 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)

Hata BBegeHna — 2012—12—01

1 O6nacTb NpuMeHeHus

1.1 Uenb paspaboTku ctaHgapTta

HacToswuii ctangapT nossonsieT nonyuntb 6onee BbICOKOe Ka4eCTBO MHOroKaHanbHoro 3By4yaHus. C ero
MOMOLLbIO AOCTUrAETCA «HepasnMiInMoe» ¢ OpUriMHanom kadecTso o wkane ITU-R cornacHo [2] Ha ckopocTsax
nepefayn gaHHbix 320 K6uTt/c ans natu 3BYKOBLIX CUTHAMOB € NOMHOM NPONYCKHOR CNOCOGHOCTLHO.

[elcTBMe HacTosILLero cTaH4apTa pacnpocTpaHAeTCa Ha YCNyrn MECTHON, BHYTPU30HOBOM, Mexayropoa-
HOW 1 MEXAYHaPOAHO CeTW 3BYKOBOIo BELLAHWS, HE3aBUCKUMO OT UCTONb3YEeMOI CETEBOI TEXHOMOMMK, YTO Cro-
cobcTByeT obecneveHuno LEeNoCcTHOCTM ceTeln 3BYKOBOIO BeLLaHWs, YCTOMYMBOCTM paboThl CeTW, BLIMOHEHUIO
HOPM Ha OCHOBHbIE 3N1EKTPUYECKUEe NapaMeTpbl MPU pa3paboTKe U NPOEKTMPOBaHMIO KaHanooGpasytoLlei annapa-
Typbl 3BykoBoro selwanus (FOCT P 52742 n FOCT P 53537).

MokasaTenw, onpeaerieHHble HACTOSLLMM CTaHAAPTOM, ABNATCA 6a3oBbIMU ANt NpodeccuoHaribHON 1 Bbl-
TOBOW annapaTypbl — MpourpbIBaTenei KOMNaKkT-AUCKOB, YCUNUTENEN CUrHaNOB 3BYKOBOI 4acToTbl U ApYroro
obopygosaHus knacca Hi-Fi.

YHuBepcarbHas © CoBMeCTUMasi MHOroKaHasnbHasi ayauocuctema npuMeHuma Ans CnyTHUKOBOTO U HazeMm-
HOTro TENEeBU3NOHHOIO BeLLaHWs, LMMPOBOro 3BYKOBOIO BeLLLaHWUA (HA3eMHOIo M CNYTHUKOBOTO), Tak Xe Kak u ans
Apyrux Hocutenewn, Hanpumep:

CATV — kabenbHoe TenesuaeHue;

CDAD — kabenbHoe untpoBoe 3ByKOBOE BelLaHue;

DAB — wupokoBelLaTensHas nepegaya LM poBoro 3ByKoBOro curHana;

DVD — uncppoBoii yHuBepcanbHbiiil AUCK;

ENG — anekTpoHHble HOBOCTU (BKIoUaA HOBOCTU MO CYTHUKY);

HDTV — teneBunaeHne BbICOKOA YETKOCTU;

IPC — mexnuiHocTHoe obLeHue (BuaeokoHdepeHumst, BuaeotenedgoH U T. A.);

ISM — nHTepakTUBHbIE HoCUTeNu (onTudeckue AUCKU U T. 4.).

Bxopa kogepa v BbIxo4 Aekogepa COBMECTUMbI CO cTaHAapTamMu UMMynbCcHokogosow Mogaynaummn (MKM),
Takummn kak FOCT 28376, FOCT 27667 v ap.

1.2 YcnoBua npuMeHeHusl ctaHgapTa
1.2.1 Cneundrukauma uicrpymerntoB MPEG-2 AAC

B npouecce aekoanposaHusi AAC ncronbayeTtcst psiy HEO6X0AUMBIX U ONUUOHANBbHBLIX UHCTPYMEHTOB.
B Tabnuue 1 nepeuncneHbl MHCTPYMEHTbI U UX cTaTyc (HeoGxoaumble Unu onuuoHanbHble). Heobxoammble

U3spaHune opmumnanbHoe
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WHCTPYMeHThI oBsi3aTenbHbl B NIOBOM BO3MOXHOM fpodune. OnuuoHansHele UHCTPYMEHTLI MOTYT He UCTOSb-
30BaThCS B HEKOTOPbIX MPOPUNSX.

Tabnwnua 1—lMepeyeHb MHCTPYMEHTOB aekogepa AAC

MpepnHasHa4veHue Cratyc
CpegcTBo thopmaTnpoBaHusi noToka 6UToB HeobxoanMbiii
[Mpo3pavHoe gekoaupoBaHue Heo6xoaumbli
O6paTtHoe KBaHTOBaHWe HeobxoanMbiii
MepemacwtabupoBaHue Heob6xoauMblii
M/S OnunoHanbHbIM
[MpeackasaHne OnuunoHanbHbI%
MHTeHCuBHOCTD OnuunoHanbHbIM
3aBucMMoe cnapvBaHue KaHaroB OnuunoHanbHbIM
TNS OnuunoHanbHbIN
Bbank dunbTpo/nepeknioveHme okoH Heobxoanmblii
PerynupoBanne ycunenus OnuuoHanbHbIM
Hes3aBucrvmoe cnapuBaHve kaHanoB OnunoHanbHbIM

1.2.2 HazHayeHUe UHCTPYMEHTOB AeKoAMpoBaHUsA

ObLwas ctpykTypa cuctembl MPEG-2 AAC npveefeHa Ha pucyHkax 1 1 2. B cooTeTcTBUM € Tabnuuel 1
CTPYKTypa Aekofepa COCTOUT U3 HeOBXOANMBIX U ONLUMOHAIbHBIX MHCTPYMEHTOB. HanpasneHue noToka AaHHbIX
B 3TOI cxeMe creBa Hanpaso, CBepXy BHW3. B 3agauv gekogepa BxoAsT obHapyxeHue onmcaHns KBaHTOBaHHbIX
creKkTpanbHbIX 3HaYeHUi B MoToke GUTOB, AeKoAMpPOoBaHWE KBaHTOBaHHbIX 3Ha4eHWi 1 Apyroli nHdopmaLmm Ans
BOCCTaHOBJIEHWS!, BOCCTAHOBMNEHMWE KBAHTOBaHHbIX CrEKTParibHbIX 3HaueHW, 06paboTka BGCCTAHOBMNEHHBIX CNEeK-
TpanbHbIX 3HA4YEHU COOTBETCTBYIOLLMMU UHCTPYMEHTAMU, aKTUBHBIMUW AN AaHHOTo noToka 6UToB, € Liernbio Aoc-
TUTHYTE UCXOAHOrO CNEeKTpa BXOAHOrO 3BYKOBOrO CUrHana, 1, HakoHeLl, npeobpasoBaHue cnekTpanbHbIX 3Have-
HWIA BO BpeMeHHbIe oTcYeThI, C (Un 6e3) A0NONHUTENBHOro UHCTPYMEHTa perynuposaHuns yeuneHus. Mocne Ha-
YanbHOro BOCCTAHOBIEHUS M MacLUTaBbMPOBaHWSi BOCCTAHOBMEHHbIX CMEKTPanbHbIX 3HAYEHUIA MOXET NPUMEHATL-
€Sl MHOXECTBO A0MONHUTENBHBIX MHCTPYMEHTOB, MCMOSb3yeMblx Afist obecneveHus Gonee acpdekTBHOro kKoampo-
BaHus1. [na Kaxxaoro U3 AOMONHUTENbHBLIX MHCTPYMEHTOB, KOTopble paboTaloT B CneKTparbHOM NPOoCcTpaHCTBe,
npegycMOTpEeHa onumsi OTKITHOUEHUs!, U BO BCeX cry4vasix, korga o6paboTka B CneKTpanbHOM MpoCcTPaHCTBE He
ncnonb3ayeTcesl, BXOAHbIE CMEKTParibHble 3HAYEHUS MOCTYNaT HENOCpeACTBEHHO Ha BbIXOA UHCTpYMeHTa 6e3 13-
MEHEHWIA.

1.2.3 Bxog 1 BbIXo4 UHCTPYMEHTOB AeMynNbLTUMNIEeKCMPOBaHUS

Ha Bxog nHcTpyMeHTa AeMyrbTUMeKcupoBaHusl noctynaet notok utos MPEG-2 AAC. flemynbstunnekcop
pasgensieT noTok AaHHbIX MPEG-AAC Ha 4yacTu, npeasHaveHHble A5 KaXKaoro UHCTpYMeHTa, U NpeocTasnsiet
AN KaXaoro U3 MHCTPYMEHTOB MHpOpMaLIMIO O NOTOKe BUTOB, OTHOCSILLYIOCS K STOMY UHCTPYMEHTY.

Ha Bbixoge MHCTpyMeHTa AeMy LTUMNIEKCUPOBAHKWS TOTOKa BUTOB COAEPXKUTCS:

- UHCbOpMaLUs 0 pasgeneHnm Anst Npo3payvHoro KOAUPOBAHWST;

- NpO3payHO-KOANPOBAHHBIE CNEeKTparbHbIe 3HaYeHUs!;

- MHdbopmaLms o M/S (onunoHanbHo);

- MHPOPMALMS O COCTOAHUU NPeaCcKa3bIBaoLLIEro yCTPOUCTBa (ONuUMoHansHo);

- UHOpMaUMs Ana ynpasneHus intensity stereo u nHdopmauma Ana ynpaeneHus cnapeHHbIM KaHanom
(onuvoHankeHsle);

- MHGbOopMaLMs 0 BpeMeHHOM hopMupoBaHuu wyma ( TNS) (onuuoHansHo);

- UHcpopMaLmsa AN ynpaeneHUa 6aHKkoM unsTpos;

- MHbOpMaLMS O perynmpoBaHuy yeuneHust (OnuuoHasbHo).

1.2.4 NHCTpyMeHT npo3payHoro gekogupoBaHus

MHdbopmaLms noToka BUTOB ¢ AeMynNbTUMNNEKcopa NoCTynaeT Ha MHCTPYMEHT NPOo3paqHoro AeKoaMpoBaHus,
KOTOpbI aHanuaupyeT ee, gekoaupyeT koapl XaddmaHa 1 BocCcTaHABNMBAET KBAHTOBAHHbIE CEKTparbHble 3Ha-
YeHus1, a Takke KogMpoBaHHbIe ¢ noMoLLbio koaos Xaddmana u ANKM macwitabHble koadhbuumeHTbI.

2
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HaBxog MHCTPYMEHTa Npo3payvHOrc AekoanpoBaHna NoCcTynarT NHpopMaLms O pasgeneHnn 4nsi npospay-
HOIro KognpoBaHUA U Npo3pa4vYHO-KoAMPOBaHHbIE CMeKTparibHble 3Ha4YeHUA.

Bbixog WHCTPYMEHTa Npo3pavyHoro gekoampoBaHua CoOAepXnT gekogmnposaHHoe LienodvncrieHHoe npeacras-
neHue MmacluTabHbIX KOSd)d)M LUMEeHTOB 1 KBaHTOBaHHbIE CNeKTpanbHble 3HAa4YeHUA.

1.2.5 UHCTpyMeHT AeKBaHTOBaHUA

KBaHTOBaHHLIE cneKkTpanbHble CUrHanbl NOCTYNakoT Ha BXOA4 MHCTPYMeEHTa AeKBaHTOBaHUA, KOTOprM rlpeo6—
pasyeT uesioHuncneHHble 3Ha4veHNA B BOCCTaHOBNEHHbIE AEKBaHTOBaHHbIE CMeKTpalibHbIe 3Ha4YeHUA. OTO0T AekBaH-
TOBaTe b ABNASTCA HeOAHOPOOHbIM.

1.2.6 UHCTpyMeHT nepemaclutabupoBaHus

MHCTpyMeHT NepeMacluTabrpoBaHysa NpeobpasyeT LenodvrcneHHoe npeacTasneHne MacluTabHbIX koaddom-
LIMEHTOB B X (haKTUYECKMe 3HAYEHUs] 1 YMHOXaeT BOCCTAHOBIIEHHbIE, AeKBAHTOBaHHbIE CrieKTparibHble 3HaYeHUs!
Ha COOTBETCTBYIOLLME MacLUTabHble KoaddULMEHTLI.

Ha Bxoa MHCTpyMeHTa nepemMaclLTabupoBaHns NOCTyrnaeT AeKoaMpoBaHHOE LieNovncieHHoe NpeacTasse-
H1e MacLTabHbIX KO3hULIMEHTOB U BOCCTAHORNEHHbIE, AeKBAHTOBAHHbIE CNIEKTPasIbHbIe 3HAYEHWS.

Ha Bbixoge MHCTpyMeHTa nepemMacliTabrpoBaHua coaepkaTca mMacluTabupoBaHHble, AeKBaHTOBaHHbIe
creKkTpanbHble 3HaYeHUs.

1.2.7 UHcTtpymeHT MIS

Ha Bxog WHCTpymeHTa nocTynaeT uHdgopmauns o M/S (cepeanHa/cTopoHa) v MacliTabypoBaHHbIe,
[OeKBaHTOBaHHbIE CMeKTpanbHble 3Ha4YeHWsl, OTHOCSLLMEeCs K napam KaHanos. MHcTpymeHT M/'S npeobpasyeT
napbl cnekTpasnbHbIX 3HadeHnid 3 M/S B L/R nog ynpaeneHuem nHdopmaummn o M/S ¢ Lenbto ynyudlleHns Kognpo-
BaHWS.

Ha Bbixoge nHcTpymeHTa M/ S npucyTCTBYIOT MacluTabupoBaHHble, AEKBAaHTOBAHHBIE CMEKTPAbHbIE 3HAaYe-
HUS1 CUTHANOB, OTHOCSILLMECS K MapaM KaHanoB rnocne gekogvposarust M/S.

CneayeT yunTblBaTh, YUTO MacLUTabupoBaHHbIe, AeKBAHTOBAHHbIE CNIEKTparbHble 3HaueHWst UHAWBUAYANbLHO
KogMpPOBaHHbIX kaHasnoB He obpabatbiatoTcst 6riokom M/S 1 nepegatoTcs HeNOCPEACTBEHHO HA BbIXO4 UHCTPY-
meHTa M/S 6e3 nsmeHeHuin. Ecnu nHcTpymMeHT M/ S He siBnsieTCA akTUBHLIM, BCE CNEKTPasibHble 3HAYEHWS MPOX0-
OST Yepes 3ToT 6ok 6e3 N3MeHEHWIA.

1.2.8 UHCTpYMEHT npeackaszaHus

OTOT MHCTPYMEHT obpallaeT NpoLecc NnpeackasaHus, BLINOMHEHHbIA B kogepe. O6paTHbIM NpoLecc npea-
ckasaHua Ao6aenaeT M3BbITOUHOCTb, KOTOpas BbiNa ycTpaHeHa MHCTPYMEHTOM NpeckasaHus B kogepe, nog yn-
paBneHMeM MHoPMAaLIK O COCTOSIHIM NpeAcKasbIBatoLLero ycTpoicTaa. [JaHHblii MHCTPYMEHT NpeacTaBnseT co-
6oi1 06paTHOE aJanTMBHOE NpeacKasbiBatoLLee YCTPOMCTBO BTOPOro nopsiaka. Ha Bxod MHCTpyMeHTa npeackasa-
HUS MOCTYNaloT MHDOPMAaLMS O COCTOSIHM NpeAcKasbiBaoLWEero yCTpolicTBa U MacluTabupoBaHHbIe, AEKBAHTO-
BaHHbIe CNeKTpanbHble 3HaYeHUs. Ha Bbixoge MHCTpYMeHTa NpeAckasaHis — mMacluTabupoBaHHble, AeKBaHTO-
BaHHble crieKTpanbHble 3HaYeHVs Nocne NpeackasaHys.

Ecnu npeackasaHue He UCMONbL3YeTCs, MacliTabupoBaHHble, AEKBAHTOBAHHbIE CNEKTPasibHble 3HAaUYEHNS!
MoCTynatoT HenocpeACcTBEHHO Ha BbIXoa Brioka 6e3 nsmeHeHMiA.

1.2.9 UHcTpyMeHT intensity stereo

[aHHbIA MHCTPYMEHT peanusyeT AekoamposaHue intensity stereo cnekTpanbHbIX Nap. Ha BXoa MHCTpyMeHTa
intensity stereo nocTynaroT AeKBaHTOBaHHbIE CNeKTpalibHbIe 3HaYeHVs 1 ynpasnsowas nHdopmauus intensity
stereo.

Ha BbIxofe MHCTpyMeHTa intensity stereo — aekBaHTOBaHHbIE CMEKTParnbHbIe 3HaYeHUs nocne AeKoanpo-
BaHWA kaHana UHTEHCUBHOCTH.

MacLutabupoBaHHble, AeKBaHTOBaHHbIE CeKTpabHble 3Ha4YeHNs MHAVBMUAYaNbHO KOAMPOBAHHbLIX KaHAoB
MocTynaloT HenmocpeACTBEHHO Ha BbIXOA 3TOr0 UHCTPYMeHTa 6e3 n3aMeHeHWi, ecnv infensity stereo He ncnonbay-
etcs. UIHCTpyMeHT intensity stereo n nHcTpymeHT M/S pacnonaratotcs Tak, utobel pabota M/S v intensity stereo
6bina B3avMouWcKIToYatoLLeln Ans nobo nonockl MacwTabHbIX Ko3hdULNEHTOB 1 rpynnbl OAHON Napbl CeKT-
panbHbIX 3HaYEHWA.
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1.2.10 UHCTpyMeHT cnapvBaHuUs ANA 3aBUCMMO KOMMYTUPYeMbIX KaHanoB

MHcTpyMeHT nobasnsieT cooTBETCTBYIOLLME AaHHBbIE OT 3aBUCMMO KOMMYTUPYeMbIX KaHaroB K CreKT-
panbHbIM 3HAYEHUsIM B COOTBETCTBUM C MHdOpMauMen AnNsa ynpaeneHusl cnapueBaHuem kaHanos. Ha Bxopae
WHCTpYyMeHTa crapuBaHusl — ieKBaHTOBaHHbIE CMEKTpasibHble 3HaYeHUs U uHdopMaLs ANa ynpasneHus cnapu-
BaHWeM kaHasnos. Ha Bbixoge MHCTPyMeHTa — AeKBaHTOBaHHbIE CNeKTparbHble 3Ha4YeHUss BMeCTe ¢ 3aBUCUMO
KOMMYTUPYEMbIMU KaHaiamu.

MacwtabrpoBaHHble, AeKBAHTOBAHHbIE CNIEKTPasibHbIE 3HAYEHWS NOCTYNaloT HENMocpeACTBEHHO Ha BbIXOA,
3TOro MHCTpyMeHTa 6e3 n3mMeHeHUI, ecfv crnapMeaHue kaHanoB He NpUMeHsieTcst. B 3aBucumocTty oT uHcbopmaumm
Ana ynpaBneHus cnapuvBaHWem KaHasioB, 3aBUCUMO KOMMYTUpYeMble KaHambl MOryT 6biTb cnapeHbl 40 Unu
nocne obpaboTkn TNS.

1.2.11 UHcTpyMeHT cnapuBaHus AnNg He3aBUCUMO KOMMYTUPYEMbIX KaHanoB

VlHCprMeHT nobaensiet COOTBETCTBYHOLME AaHHbIe OT He3aBUCUMO KOMMYTUPYEMbIX KaHanoB K BpeMeHHO-
My curHany B COOTBETCTBUU C |/|H¢)op|v|au|/|e|7| ana ynpasneHna cnapuBaHnemM KaHanoB. Ha Bxon WHCTPYMEHTa
cnapuBaHua noctynaet BpeMeHHOIZ CUrHan, aHanorM4YHbIn curHany Ha Bbixoae Ha6opa (t)I/IJ'II:TpOB n MH(bOpMaLIMﬂ
anaynpasneHna cnapvsaHneM KaHanos.

Ha Bbixoge MHCTPpYMEeHTa — BpeMeHHOVI CUrHan sMmecTte ¢ He3aBUCUMO KOMMYTUPYEMbIMU KaHalnaMun.

BpemeH HOW curHan NnocTynaeT HenocpeCTBEeHHO Ha BbIXOA4 9TOI0 UHCTPYMEHTa 6e3 nsmeHeHui, ecnv cna-
puBaHue KaHasioB He UCMNONb3YEeTCA.

1.2.12 UHcTpyMeHT BpeMeHHoro chopmMupoBaHus wyma (TNS)

C nomoLLbHo AaHHOTO MHCTPYMEHTa peanuayeTcsl ynpaBneHue TOYHON BpEMEHHOM CTPYKTYPOM LyMa Koau-
posaHusi. B kogepe B pesynetaTe npouecca TNS crnaxueaeTcst BpemeHHas orubatoLas curHana, K KoTopomy
aT0 BbI10 NpuMeHeHo. B aekoaepe nponcxoaut obpaTHbIv NpoLiecc AJ1st BOCCTAaHOBEHUs] (hakTUUeCKo BpeMEHHOM
ornballei (ux) nog ynpaeneHnem nHgpopmauum o TNS. 3T1o BbinonHsieTcst connbsTpaumnen YacTem crnekTpanbHbIX
AaHHbIX. Ha Bxoge uHcTpymerTa TNS npucyTCTBYIOT AEKBAHTOBaHHbIE CNEeKTparbHble 3HaueHWs M MHdopMaLms O
TNS, Ha BbIxoge — AeKBaHTOBaHHbIE CrekTparbHble 3Ha4YeHUS.

Ecnn atoT 6Gnok oTKNtoYeH, AeKBaHTOBaHHblE CNEKTpasibHble 3HaYeHUs NocTynatoT Ha ero Bbixod 6e3
N3MEHEHUIA.

1.2.13 BaHk (pUNBTPOB/UHCTPYMEHT NepeKkniovYeHU OKOH

BaHk counsTpoB peanusyet obpaTHoe cnekTpanbHoe nNpeobpasosaHue. ObpaTHOe AUCKPETHOE KOCUHYCHOE
npeobpasosaHune (OOKIM) ncnonbayetca B kadyectee 6aHka cunnstpos. OOKIM moxeT noaaepxusaTe NMbo oguH
Habop 13 128 unu 1024, nnu vetbipe Habopa 13 32 unu 256 cnexkTpanbHbIX KoadhdUUNEHTOB.

Ha Bxoa 6aHka hunbTpoB NOCTynatoT AeKBaHTOBAHHbIE CnekTpasibHble 3HaueHUs U uHdopMauwWs Ans ynpas-
neHua 6aHkoM hUNLTPOB, Ha BbIxoA(bl) 6aHka pUNLTPOB — BOCCTAHOBMNEHHbLIE BPEMEHHBLIE OTCHETHI 3BYKOBOIO
curHana(os).

1.2.14 UHCTPYMEHT perynupoBaHus ycuneHus

Mpu ncnonb3oBaHWKM AAHHOTO MHCTPYMEHTA OCYLLECTBNAETCA OTAENbHOE perynupoBaHue ycuneHus Bpe-
MEHHbIX OTCHETOB B KaXXA0M U3 YeTbIpeX YacTOTHbLIX MOJI0C, KOTOPbIE BblNK NONYHEHbI pErynMpoBaHUeM yeuneHus
PQF-6aHka couniTpos kogepa. [lanee MHCTpyMeHT cobupaeT HeTbipe YacTOTHBIX NONOCh] U BocCTaHaBNMBaeT hop-
MYy BPEMEHHOro curHana ¢ nomMoLLbo 6aHka UNLTPOB UHCTPYMEHTa perynuposaHust ycuneHust. Mpu atom Ha
BXOA UHCTPYMEHTa perynupoBaHUA YCUNEHUst MOCTYNAaoT BOCCTAHOBEHHbIE BPEMEHHbIe OTCHEThl 3BYKOBOMO
curHana(oB) U UHoOpMaLMA O perynnMpoBaHUM yCUneHus, a Ha BbIXOA(bl) MHCTPYMEHTA perynimpoBaHus ycune-
HWUS1 — BOCCTaHOBJEHHbIe BPEMEHHbIE OCTHEThI 3BYKOBOIO CUrHana(os).

Ecnv HCTpYMEHT perynnpoBaHusi yCUreHust He UCNonb3yeTcs, BOCCTAHOBIIEHHbIE BPEMEHHbIE OTCHETbI
3BYKOBOro curHasna(oB) noctynatwT HenocpeacTBeHHO 13 6aHka huneTpoB Ha Beixoae Aekoaepa. ATOT UHCTPY-
MEHT Ucnonb3yeTca B Npodune MacwTabupyemoin HactoTel AnckpeTusaunm (SSR).
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BxopgHoil BpeMeHHoi
curHan

PucyHok 1 — Briok-cxema kogepa MPEG-2 AAC
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2 HopmaTuBHbIe CCbINKKU

B HacTosILeM cTaHaapTe UCNoNb30BaHbl HOPMATUBHLIE CChUIKU Ha criedytolpe CTaHaapTbI:

FOCT P 52742—2007 KaHanbl 1 TpakTbl 3ByKOBOTO BeLLaHusl. Tunoeble CTpyKTypbl. OCHOBHbIE NapameTpbi
kavecTBa. MeToabl U3amepeHuii

FOCT P 53537—2009 3BykoBoe BelLaHWe. OCHOBHbIE arieKTpU4eckue napameTpbl KaHaNoB U TPaAKTOB CTY-
AvnHoro kadyecTsa (c nonocoi Yyactot 20...20000 "'y)

FOCT 27667—88 Cuctema undpoas aykosast «k Komnakt-guck». MapameTpbl

rOCT 28376—89 KomnakT-auck. MNapameTpbl 1 pasmepsbl.

MpumeyaHwue—Npy NONB30BaHUMN HACTOSLLUM CTAHOAPTOM LieniecoobpasHo NpoBepuTb AEUCTBUE CCbINOY-
HbIX CTAHAAPTOB B MH(OPMAUWOHHOW CcucTeme obWero nonb3oBaHWst — Ha oduumanbHOM cante PegepanbHoOro
areHTCTBa Mo TEXHUYECKOMY PerynupoBaHuio U METPONOrMM B ceTn MHTEepHET unm no exerogHo nsgasaemMomy uHdopma-
LMOHHOMY ykasarenio «HaunonanbHble CTaHaapThi», KOTOPbIA ONYGNMKOBaH MO COCTOAHUMIO Ha 1 AHBaps Tekywero roaa,
M MO COOTBETCTBYIOLLUM €XEMECAYHO W3AaBaeMbiM MH(OPMALMOHHBLIM yKa3aTensaMm, onybnmkoBaHHLIM B TEKYLEM Foay.
Ecnu ccbinoyHbii cTaHgapT 3ameHeH (M3MEHEH), TO NMpU MONMb30BaHWM HACTOSILLMM CTAHAAPTOM cneayeT pyKOBOACTBO-
BaTbCA 3aMEHSIIOMM (U3MEHEHHBbIM) CTaHaapToM. Ecnu  cCbinoyHbIl cTaHAApT OTMeHeH 6e3 3aMeHbl, TO NONoXeHue,
B KOTOPOM [JaHa CCbIfKa Ha Hero, MPUMeHsIeTCsl B YacTW, He 3aTparvBaloLen aTy CCbInky.

3 TepMuHbI, onpeaeneHus, CUMBOIbI U COKPALYEHUsA

3.1 TepMuHbl U onpeaeneHus

OCHOBHble 3ByKOBble KaHanbl: Bce kaHanbl, npeAcrasneHHble Nubo single_channel _element() (cm. 6.2.1),
nn6o channel_pair_element() (cm.6.2.1).

nporpamma: HabGop OCHOBHbIX 3BYKOBbIX KaHamnoB, coupling channel_element() (cm. 6.2.1),
Ife_channel_element() (cMm. 6.2.1) n conyTCTBYIOLLIMX MOTOKOB AAHHbIX, TPEOYOLMX OQHOBPEMEHHOTO AEKOANPO-
BaHWSA 1 BOCNpPON3BEAEeHUS.

MpumeyaHune— Mporpamma moxeT ObITb onpegeneHa no ymonyaumio (cm. 6.5.3.1 n 6.5.3.3) unm ykasana
program_config_element() (cm. 6.5.3.2). [Hawnnble single_channel_element() (cm. 6.2.1), channel_pair_element()
(cm. 6.2.1), coupling_channel_element(), Ife_channel_element() unu kaHan nepegaym AaHHbIX MOTYT CONPOBOXAATb
OfHY MMM HECKOnbKO Mnporpamm B Nobom notoke GUTOB.

CUHTaKCUYecKuin aHanusarop: PyHKLMOHANbHBIA 3N1eMeHT Aekoaepa, KOTOpbIA U3BnekaeT U3 Kogupo-
BaHHOro NnoToka 6UToB ceputo BUTOB, NpeacTaBNAOLMNX KOAMPOBAHHbIE 31EeMEHTbI.

cnekTpanbHble koaddULMeHTbI: [INCKpeTHbIE 3HAaUEHWS1 B YaCTOTHOM NPOCTPaHCTBE Ha Bbixoae Habopa
bUNLTPOB aHanmsa.

cTepeo U3bbITOYHOCTL: YacTb cTepeodoHNHYECKOro 3ByKOBOIO curHana obnagaeT ctepeo nabeIrouHoC-
TbH0, €CNM OHa He crnocobCTBYET NPOCTPaHCTBEHHOMY BOCTIPUATUIO CUrHana.

Yyucno yuyutbiBaeMbIX kaHanoB; NCC: Yucno kaHanos, npeacrasneHHblx SCE anemeHTaMu, Hesasncu-
Mo nepektodaemMblx CCE n CPE, 1. e. eanHoXabl B3siToe konnyecTso SCE Nitoc eaMHOXAbI B3ATOE KONUYECTBO
HesaBucKMO KoMMyTUpyeMbix CCE nntoc agBaxabl B3siToe uncno CPE, B COOTBETCTBUU € cornalleHem o npu-
CBOEHWUN UMeH B gekogepax 1 notokax 6utos MPEG-AAC, NCC =A + 1.

MpumeyaHune—Yucno yunTbiBaeMbIX KaHamoB WCMONb3yeTcsl Ans nonydeHusi Tpebyemoro pasmepa
BxogHoro 6ydepa aekogepa (cm. 6.2.2).

3.2 CumBonbl 1 cokpalieHus

MaTtemaTnueckne oneparopsbl, UCMOoJ1b3yeMble B 3TOM CTaHOdapTe, aHallorM4Hbl UCMOoJ1b3yeMbIM B A3bIKe Npo-
rpammupoBaHus C. OgHako LenovmcrneHHoe genedune ¢ yce4veHnem 1 oKpyrieHue onpeaeneHbl 0cobbIM o6pa-
30M. MobuTHbIe onepaTopbl onpeaesniaTcd C y4eToM npeacraBrieHnAa Ycen B JoNoJIHATENTbHOM Kode. Hymepa—
LUS1 ¥ CHETUYMKM LIMKNOB OBbIMHO HAYNHAKTCA C Hyn4.

3.2.1 ApudmeTnyeckue oneparopbl

+ — CnoxeHue.

- — BbMuTaHue (kak GrHapHbIii onepaTtop) unn oTpulaHue (Kak yHapHbii oneparop).
++ — NHKpeMeHT.

- — [lekpemeHT.
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* — YMHOXeHue.

A — BosBegeHue B cTeneHb.

[ — Ueno4ucneHHoe aeneHue ¢ OKpyrieHMeM K MeHbLUEMY Mo Moaynto Lenomy. Hanpumep, 7/4 n —7/4
okpyrnsitotes go 1, a —7/4 n 7/-4 okpyrnstortesa go —1.

Il — Leno4ncneHHoe aeneHne ¢ okpyrneHmeM kK nuxkaiiluemy Lenomy ducny. MonyLlensie Yiucna okpyris-
toTcs1 B cTOpoHy Brivxkaliwero 6onbLiero no Moaysto uMcna, ecnu He ykasaHo apyroe. Hanpumep, 3//2 okpyrnsiet-
csa go 2, a—3//2 okpyrnsietca o — 2.

DIV — LenouncneHHoe pasgeneHne ¢ oKpyrineHMeM pesynbsTata B CTOPOHY — oo,

| | — ABcontoTHOE 3HaueHuWe. | x | = x, korga x> 0
| x| =0, korga x ==
| x | = =x, korga x <0

% — Oenexue c octaTkoM. Onepauus onpeaeneHa TorbKo A4ns NONoKUTENbHbIX YAcen.
Sign () — Sign (x) = 1, korga x> 0
Sign (x) = 0, korga x ==
Sign (x) = -1, korga x <0
NINT ( ) — OkpyrneHwne go bnnxkainwero Lenoro. BosspalllaeT camoe 6nm3koe K BeLeCTBeHHOMY aprymMmeH-
Ty LienoyncneHHoe sHaveHue. MonyLensie Yncna okpyrisitoTCs B CTOPOHY OT HymA.
sin — CuHyc.
cos — KocuHyc.
exp — OKCNoHeHTa.
\ — KBaapaTHBIl kopeHb.
log10 — Norapudom no ocHosaHuto 10.
log, — HaTypanbHbiii norapudom.
log, — Jlorapudm no ocHoBaHwmio 2.

3.2.2 Ilornyeckue oneparopsbl

|| — Nornueckoe UNA.
&& — [ornyeckoe WU.
| — JINornmyeckoe HET.

3.2.3 OnepaTtopbl cpaBHEeHUS

> — Bonble

> = — Bonblue Unu pagHo

< — MeHbLe

<= — MeHbLLe UNn paBHo

== — PaBHo

! =— He paBHO

max [,...,] — MakcumanbHoe 3HayeHue.
min [,...,] — MMHUManNbHOE 3Ha4eHne.

3.2.4 No6utHble onepaTopbl

Mcnonb3osaHune NobUTHLIX onepauunii noapasymesaet npeAcTaBneHue Yucen B 4ONONHUTENILHOM Kofe.
& — MNobutHoe U.

| — MobuTtHoe UNN.

>> — CABUr BNpaBO CO 3HAKOM.

<< — CABur BNEBO C HYNEBbIM 3aMofiHEHNEM.

3.2.5 NMpuceoeHue
=— OnepaTop NPUCBOEHUSA.
3.2.6 MHeMOHUKH

Cnepyrowye MHEeMOHWKN NoAanexar onpeaeneHunio s onMcaHnsl pasnuyHble TUMOB AaHHbIX, UCTIONb3ye-
MbIX B KOAVPOBAHHOM NOTOKE BGUTOB.
bslbf — BuTtoBas cTpoka, MnaaLwunii 6uT cneea. BUTOBLIE CTPOKU MULLYTCA KaK CTPOKa eAUHULL U HYNeid BHYTpU
oavHapHbIX KaBblvek, Hanpumep 1000 0001'. Mpobenbl BHYTPYM BUTOBOM CTPOKMU BBOAATCA Ans yaobcTBa
YTEHUS U HE UMEIOT HUKAKOro 3HaYeHUs!.
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L, C, R, LS, RS — AyauocurHansl: NeBbId, LeHTPanbHbIi, NpaBbIi, NeBblil OKPY)KEHWSA, Mpasblii OKPY>KEHUS.

M/S — CepepguHal/cTopoHa M = (L+R)/2 n S = (L-R)/2.

rochof — KoadhduumeHTbl ocTaTka OT AeNeHUs Ha NMopoXKaaroLLMiA NOMHOM, CHadana cneayet KoadduuneHT
BbIcLero rnopsiaka. (Ayamo).

uimsbf — Llenoe uncno 6e3 3Haka, cTapLunii 6UT NepBbIiA.

viclbf — Kop ¢ nepemMeHHo ANnHOW cnoBa, nesbli BUT NepBbliA, rae Nesbl OTHOCUTCS K NOPSAAKY, B KOTOPOM
MULYTCS KoAdbl C NepeMeHHO ANIMHOWA.

window — Homep dakTnieckoro BpeMeHHoro crnoTa B cnydae block type == 2, 0 <= window <= 2. (Ayano).

B MHoro6aToBbIX CrioBax CTapLUnii 6aiT ABNAETCA NepBbIM.

3.2.7 KoHcTaHTBI

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

3.3 MeTopa onucaHusA CUHTaKcuca noToka outos

MoTok 6UTOB Ha BXxoAe Aekodepa onuckiBaeTcsl B pazaerne 4. Kaxxablil anemeHT AaHHbIX BblAeNeH XXUPHbIM.
Mpu onucaHnu anemMeHTa yKasbiBaloTcsl
- ero ums;

- ero gnuHa B butax, rge X.. Y ykasbIBaeT, UTO KONMYeCcTBO BUTOB NpuvHaanexuT guana3soHy oT X Ao Y, Bknovas
X n'Y.{X; Y} o3Hauaert, 4To KonmyecTBo 6MTOB paBHo X U1 Y, B 3aBUCMMOCTU OT 3HAYEHUS1 APYrnX SNEMEHTOB
[JaHHbIX B MOTOKe BUTOB;

- MHEMOHWKA 41151 ero TMna v NopsiaokK nepegaudu.

OelicTBre, Bbl3BaHHOE AEKOAMPYEMbIM S/IEMEHTOM AaHHbLIX B MOTOKe BUTOB, 3aBMCUT OT 3HAYeHUs TOro
aneMeHTa AaHHbIX U Ha aneMeHTax faHHbIX, paHee aekoampyeMbiX. [lekoanposaHue af1IeMeHTOB JaHHbIX U onpe-
JeneHve napameTpoB COCTOSIHUS, UCMOSb3YEeMbIX B UX AEKOAUPOBAHUN, ONUCLIBAIOTCS B MYHKTAX, CneayoLmnx
3a onucaHnem cuMHTakcuca. CnegyloLme KOHCTPYKLUW UCTIOSNb3YIOTCS, YTOBbI BLIPA3UThb YCIOBUS, KOraa aneMeH-
Tbl AAHHbIX MPUCYTCTBYIOT, U YKa3aHbl 0ObIMHBLIM PN TOM.

CnegyeT 0bpaTTb BHUMaHWeE, YTO B 3TOM CUHTAKCUCE UCMOSb3yeTca NpuHATOE B Azblke C cornaleHve
0 TOM, YTO NepemMeHHast U BelpaXkeHre, BO3BpaLLaloLLne HeHyNeBoe 3HaYeHne, SKBUBANEHTHbI pe3ynbTaTy «Uc-

TVHa»:
while ( condition ) {
data_element

do{
data element

} while ( condition )

if ( condition) {
data_element

else {
data_element

}
for (expr1; expr2; expr3) {
data_element

Ecru «ucTuHa», To rpynna 3J1ieMeHTOB AaHHbIX NOABNASTCA B NOTOKE AaHHbIX. 310
MOBTOPAETCA, NOKa YCNOBUNE HE «IOXb».

OnemeHT AaHHbIX Bceraa NosiBNsieTcs), No KpaiHelh Mepe, oaHaxabl.
ONeMeHT AaHHbIX MOBTOPAETCH, MOKa YCIOBUE HE «JTOXKbY.

Ecnu yCIioBME ABAETCA KUCTUHA», TO NepBasa rpynna aJieMeHTOB JaHHbIX NOABI1A-
€TCA B NOTOKEe AaHHbIX.

Ecnu yCcnoBKe He ABIAETCA KUCTUHOW», TO BTOpad rpynna syieMeHTOoB AaHHbIX Mo-
ABNAETCA B MOTOKE AaHHbIX.

Expr1 sIBNSAETCA UHULMANUSNPYIOWNM BhipaxeHueM Lukna, OBbIYHO OHO onpe-
[ensieT HavyanbHOe COCTOsHME cUeTYMKa. EXpr2 sBnseTcs ycnosueM, onpeaensio-
WM MPOBepKy Nepen Kaxdow uTepauuveit umkna. Livkn sasepluaercs, korga
yCcrioBue He SIBMSIETCH «UCTUHOM». EXpr3 siBnseTcs BoipaXkeHWeMm, KoTopoe Bhbl-
MOSHAETCH B KOHLUe Kaxkaoi MTepauuu Lukna, oBblYHO OHO WHKpeMeHTUpyeT
CHeTUMK.
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Cnepgyet 0bpaTuTb BHMMaHWE Ha credylolye Havbonee pacnpocTpaHeHHble BapuaHTbl UCToNb3oBaHWsA 3TON
KOHCTpPYKLMWW:
for(i=0;i<n;i++){
data_element

Moynna aNemMeHTOB AaHHbIX NOAIBNAETCS n pas. YCNoBus B npeaenax rpynnsl ane-
MEHTOB AaHHLIX MOTYT 3aBUCEThb OT 3HAUYEHWSI epeMeHHOM yrpasneHus LKNoMm /,
KoTopasi 0BHynAeTcs Npu NepBoM NOsBEeHUM, yBenuumMBaeTcs Ha 1 Npy BTOPOM
MOSIBMEHUN U T. [

Kak oTMe4eHo, rpynna a/ieMeHTOB OaHHbIX MOXET COoAepXaTb BfIOXKEHHble YCMOBHble KOHCTpyKuMu. Ons
KOMMaKTHOCTM {} MOXeT BbITb OMYLLEH, koraa cneayeT TOMNbKO OAWH 31eMEHT AaHHbIX :
data_element[]

data_element [n]
data_element [m] [n]

data_element [I] [m] [n]

data_element[m...n]

BbIX NOCNeaoBaTelbHOCTE.

data_element [] sBnsieTcaA MaccuBOM AaHHbIX. KonnyecTBo areMeHToOB MaccuBa
3aBUCUT OT KOHTEKCTa.

data_element [n] aBnsieTca (n+1)-bIM 31€MEHTOM MacchBa AaHHbIX.

data_element [m] [n] sBnsieTcs anemeHToM (m+1)-0i cTpoku (n+1)-ro cton6ua Asyx-
MEpHOro Maccuaa gaHHbIX.

data_element [I] [m] [n] asnsaeTca (H1), (m+1), (n+1)-bIM 311eMEHTOM TpEeXMepHOro
MaccuBa gaHHbIX.

data_element [m...n] coaepxunT 6UTbI Maccusa data_element ¢ m no n BKNOYK-
TenbHO.

3HaHWe caMoro CUHTaKcKca NoToka BUTOB B pasaene 4 He CreayeT cunTaTh A0CTaTOUHLIM A AeKoapoBa-
HWS. B 4aCTHOCTU, 3TO NWLLL onpeaensieT KoPPeKTHbIN 1 cBOBOAHbIN OT OLLMBOK BXOAHOM NOTOK BUTOB. PeansHble
Aexoaepsl Ans Toro, Ytobbl NpaBunbHO HaYaTh AeKOANPOBaHME, AOIKHLI UMETh CpeICTBa OBHaPYXEHUS CTapTo-

OnpepgeneHune dyHKUMK nextbits
®yHKUMSA nextbits() peannsyeT cpaBHEHWE CTPOKM BUTOB co CTpoKoi GUTOB Ha BXoae Aekodepa.

4 CuHTaKkcuc

OnuvcaHue cuHTaKcuca notoka 6UToOB NpeacTasneHo B Tabnuuax 2—30.

4.1 ®opmart o6meHa ayanoaaHHbimn, ADIF

Tab6nwuuya 2 — Cuntakcuc adif_sequence ()

CuHTakcuc Konunyectso GutoB MHemoHuka

}

adif_sequence()

{

adif_header();
byte_alignment();
raw_data_stream();

Tabnunuya 3 — CuHrakcuc adif_header ()

Cuntakeuc Konuyectso 6utos MnemoHruka
adif_header()
{
adif_id; 32 bsibf
copyright_id_present; 1 bslbf

if (copyright_id_present) {

copyright_id;

72 bslbf

original_copy;

1 bslbf

10
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CuHTakcuc Konunvecteo 6utos MHemoHuka
home; 1 bsibf
bitstream_type; 1 bsibf
bitrate; 23 uimsbf
num_program_config_elements; 4 bsibf
if (bitstream_type == '0') {
adif_buffer_fullness; 20 uimsbf
}
for (i = O0; i < num_program_config_elements + 1; i++) {
program_config_element();

}
}
4.2 TpaHcnopTHLIN NOTOK ayauoaaHHbIX, ADTS
Tabnwnuya 4 — CuHtakcuc adts_sequence ()
CuHTakcuc KonunuyectBo 6uTOB MuemoHuka
adts_sequence()
{
while (nextbits() == syncword) {
adts_frame();
}
}
Tabnwuuya 5— CuHtakeuc adfs_frame ()
CuHTakcuc Konunvecteo 6utos MHemoHuka

adts_frame()

{

adts_fixed_header();

adts_variable_header();

if (number_of _raw_data_blocks_in_frame == 0) {
adts_error_check();

raw_data_block();

}

elsef

adts_header_error_check();

for (i = 0; i <= number_of _raw_data_blocks_in_frame;
i++) {

raw_data_block();
adts_raw_data_block_error_check();

}
}
}

11
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Tabnwuua 6 — Cuntakeuc adis_header_error_check ()

CuHTakcuc Konunvecteo 6utos MuemoHuka
adts header error check ()
{
if (protection_absent == '0') {
for (i = 1; i <= number of raw data blocks in frame; i++) {
raw data block positioni]; 16 Uimsfb
}
crc check; 16 rpchof
}
}
Tab6nwuuya 7— CuHtakeuc of adts_raw_data_block_error_check()
CuHTakcuc Konunvecteo 6utos MuemoHuka
adts raw data block error check()
{
if (protection absent == '0')
crc check; 16 rpchof
}
4.2.1 ®dukcupoBaHHbIN 3aronoBok ADTS
Tabnwuuya 8 — CuHtakcuc adts_fixed_headen()
CuHTakcuc Konunvecteo 6utos MuemoHuka
adts_fixed_header()
{
syncword; 12 bsibf
ID; 1 bsibf
layer; 2 uimsbf
protection_absent; 1 bsibf
profile; 2 uimsbf
sampling_frequency_index; 4 uimsbf
private bit; 1 bsibf
channel_configuration; 3 uimsbf
original_copy; 1 bsibf
home; 1 bsibf
}
4.2.2 NMepeMeHHbIN 3aronoBok ADTS
Tabnwuua 9— Cuntakeuc adis_variable _header ()
CuHTakcuc Konunvecteo 6utos MuemoHuka
adts_variable_header()
{
copyright_identification_bit; 1 bsibf
copyright_identification_start; 1 bsibf
aac_frame_length; 13 bsibf
adts_buffer_fullness; 11 bsibf
number_of _raw_data_blocks_in_frame; 2 uimsfb

}

12




4.2.3 O6HapyxeHue ownbokK

Tab6nwuua 10 — Cuntakeuc adis_error_check ()

roCTP 54713—2011

CunHTakcue KonuvecTtso 6utos MHeMoHuKa
adts_error_check()
{
if (protection absent == '0')
crc check; 16 rpchof
}
4.3 HeoGpabGoTaHHble AaHHble
Tabnuuya 11— Cuntakenc raw_data_stream ()
CuHTakecuc Konuyectso Gutos MHuemoHuka
raw_data_stream ()
{
while (data available()) {
raw data block();
}
}
Tabnwuya 12 — Cuntakeuc raw_data_block()
CuHTakecuc Konu4ecTtBo Gutos MHemoHuKa
raw_data_block()
{
while ((id = id_syn_ele) I= ID_ END) { 3 uimsbf

switch (id) {

case ID_SCE: single_channel_element ();

break;

case ID_CPE: channel_pair_element();

break;

case ID_CCE: coupling_channel_element ();

break;

case ID_LFE: Ife_channel_element();

break;

case ID_DSE: data_stream_element();

break;

case ID_PCE: program_config_element ();

break;

case ID FIL: } fill_element();

} byte _alignment();
}

13
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Tab6nwuuya 13 — CuHtakcuc single_channel_element()

CuHTakcuc Konunvecteo 6utos MuemoHuka
single_channel_element()
{
element_instance_tag; 4 uimsbf
individual_channel_stream(0);
}
Tabnwuua 14 — Cuntakeuc channel_pair_element ()
CuHTakcuc Konunvecteo 6utos MuemoHuka
channel_pair_element()
element_instance_tag; 4 uimsbf
common_window; 1 uimsbf
if (common_window) {
ics_info();
ms_mask_present; 2 uimsbf
if (ms_mask_present == 1) {
for (9 = 0;, g < num_window_groups; g++) {
for (sfb = 0; sfb < max_sfb; sfb++) {
ms_used[qg][sfb]; 1 uimsbf
}
}
}
}
individual _channel_stream(common_window);
individual channel stream(common window);
}
Tabnwuua 15— CuHtakeuc ics_info ()
CuHTakcuc Konunvecteo 6utos MuemoHuka
ics_info()
{
ics_reserved bit; 1 bsibf
window_sequence; 2 uimsbf
window shape; 1 uimsbf
if (window 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
}
for (sfb = 0; sfb< min(max sfb,
PRED SFB MAX); sfb++) {
prediction used/[sfb]; 1 uimsbf

}
}
}
}

14
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Tab6nwuya 16 — CuHtakeuc individual_channel_stream ()

CuHTakcuc Konuyecteo 6utoB MHemMOHMKa

individual_channel_stream(common_window)

{
global_gain; 8 uimsbf
if (lcommon_window)

ics_info();

section_data(); 1 uismbf

scale_factor_data();
pulse_data_ present;

if (pulse_data_present) {
pulse data(); 1 uimsbf
}

tns_data_present;

if (tns_data_present) {
tns data(); 1 uimsbf
}

gain_control_data_present;

if (gain_control_data_present) {
gain control data();

}

spectral data();

}

Tabnwnuya 17 — CuHtakcuc section_data()

CuHTakcuc Konuyecteo 6utoB MHemMOHMKa

section_data()

{

if (window_sequence == EIGHT_SHORT_SEQUENCE)
sect_esc_val = (1<<3) —1;

else sect esc _val = (1<<5) —1;

for (g = 0; g < num window groups; g++) {

k=0;

i=0;

while (k < max_sfb) {

sect_ch[g][i];

sect _len = 0;

while (sect_len _incr == sect _esc _val) { 4 uimsbf
sect_len += sect esc val;

} {3; 5} uismbf

sect len += sect len incr;
sect_start[g]fi] = k;
sect_end[qg]fi] = k+sect_len;
for (sfb = k; sfb < k+sect_len; sfb++)
sfb_cb[q][sfb] = sect cb[g][i];
K += sect_len;

++;

}

num_sec|g] = i;

}

}

15



FOCTP 54713—2011

Ta6nuuya 18 — CunTtakeuc scale_factor_data ()

CuHTakcuc

Konuvectso 6utoB

MHeMoHuka

scale_factor_data()

{

for (g = 0; g < num_window_groups; g++) {
for (sfb = 0; sfb < max sfb; sfb++) {

if (sfb_cb|g][sfb] I= ZERO_HCB) {

if (is_intensity(g,sfb))
hcod_sfldpecm_is_position[g][sfb]];

else

hcod_sf [dpcm_sf [g] [sfb]];

}

}
}
}

viclbf

viclbf

Ta6nuua 19— Cuntakcuc tns_data ()

CuHTakcue

Konuuectso 6utos

MHeMoHuka

tns_data()

{

for (w = 0; w < num windows; w++) {
n filtfw];

if (n_filtfw])

coef res[w];

for (filt = O; filt < n filt{w]; filt++) {
length{w]ffilt];

order[w]{filt];

if (order[w][filt]) {
direction[w][filt];

coef _compress[w]ffilt];

for (i = 0; i < order[w][filt]; i++)
coef[w][filt][i];

o ot

1.2

{46}
{3:5}

2.4

uimsbf

uimsbf

uimsbf
uimsbf

uimsbf
uimsbf
uimsbf

Tabnwnuya 20— CuHtakcuc spectral_data ()

CuHTakcue

KonuuectBo 6utoB

MuemMoHuka

spectral_data()

{

for (g = 0; g < num window groups; g++) {
for (i = 0; i < num sec[g]; i++) {

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

for (k = sect_sfb_offset[g][sect_start[g][i]];
K < sect sfb offsetfg][sect end[g][il];) {

if (sect cb[g][il<FIRST PAIR HCB){
heod[sect_cb[g]fillfwilxilyllz];

if (unsigned_cb[sect_cb[g][i]])
quad_sign_bits;

Kk += QUAD _LEN;

}else {

heodfsect_cb{g]filllyllz];

0..4

vicibf

bsibf

16
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CuHTakecuc KonuvecTtBo 6utoBs MHemoHuka
if (unsigned_cb[sect cb[g][i]]) 1..15 viclbf
pair_sign_bits;

Kk += PAIR_LEN; 0.2 bsibf
if (sect cb[g]fil == ESC_HCB) {
if (y == ESC_FLAG)
hcod_esc_y;
if (z == ESC_FLAG) 5..21 viclbf
hcod _esc_z;
} 5..21 viclbf
}
}
}
}
}
}
Tabnwuuya 21 — Cuntakcuc pulse_data ()

CuHTakcuc KonuuectBo 6uTtos MuemoHuka

pulse_data()
{
number_pulse; 2 uimsbf
pulse_start_sfb; 6 uimsbf
for (i = 0; i < number_pulse+1; i++) {
pulse_offsetfi]; 5 uimsbf
pulse_amplil; 4 uimsbf
}
}

Tab6nuuya 22 — Cunrakeuc coupling_channel_element()

CuHTakcuc Konuuectso 6utos MHeMoHuka

coupling_channel_element()

{

element_instance_tag; 4 uimsbf
ind_sw_cce fl ag; 1 uimsbf
num_coupled_elements; 3 uimsbf
num_gain_element lists = 0;

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

num_gain_element_lists++;

cc_target is_cpefc]; 1 uimsbf
cc_target tag select[c]; 4 uimshbf
if (cc target is cpefc]) {

cc_lfc]; 1 uimsbf
cc_rfc];

if (cc_I[c] && cc_r(c]) 1 uimsbf
num gain element lists++; 1 uimshbf
}

}

cc_domain;

gain_element_sign; 1 uimsbf
gain_element_scale; 2 uimsbf
individual_channel_stream(0); 1 uimsbf

17
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OkonyaHue mabnuyst 22

CuHTakcuc Konuvectso 6utos MuemoHuka
for (¢ = 1; ¢ < num_gain_element_lists; c++) {
if (ind_sw_cce flag) {
cge = 1;
}else {
common_gain_element_present/c]; 1..19 viclbf
cge = common_gain_element_present[c];
if (cge)
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[g][sfb] I= ZERO_HCB);
hcod sfldpcm_gain_element|[c][gl[sfb]];
}
}
}
}
}
Tabnwuua 23 — Cuntakeuc lfe_channel_element()
CuHTakeuce Konuvecteo 6utos MuemoHuka
Ife_channel _element()
{
element_instance_tag; 4 uimsbf
individual_channel_stream(0);
}
Tabnwuya 24 — CuHTakenc data_stream_element ()
CuHTakeuce KonuvectBo 6utos MHemoHuka
data_stream_element()
element_instance_tag; 4 uimsbf
data_byte align_flag; 1 uimsbf
cnt = count; 8 uimsbf
if (cnt == 255) {
cnt += esc_count; 8 uimsbf
if (data_byte_align_flag) {
byte_alignment();
for (i=0;i<ent; i++) {
data_stream_byte[element_instance_tag]j[i]; 8 uimshbf
}
}
Tabnwuua 25— CuHTakenc program_config_element ()
CuHTakcuce KonuvecTtBo 6utoBs MHemoHuka
program_config_element()
{
element_instance_tag; 4 uimsbf
profile; 2 uimsbf
sampling_frequency_index; 4 uimsbf

18
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CuHTakcuc Konunvecteo 6utos MHemoHuka
num_front _channel_elements; 4 uimsbf
num_side channel _elements; 4 uimsbf
num_back_channel _elements; 4 uimsbf
num_lIfe_channel _elements; 2 uimsbf
num_assoc_data _elements; 3 uimsbf
num_valid_cc_elements; 4 uimsbf
mono_mixdown_present; 1 uimsbf
if (mono_mixdown_present ==1)
mono_mixdown_element_number; 4 uimsbf
stereo_mixdown_present; 1 uimsbf
if (stereo_mixdown_present ==1)
stereo_mixdown_element_number; 4 uimsbf
matrix_mixdown_idx_present; 1 uimsbf
if (matrix_mixdown_idx_present == 1) {
matrix_mixdown_idx; 2 uimsbf
pseudo_surround_enable; 1 uimsbf
}
for (i = 0; i < num_front_channel_elements; i++) { 1 bsibf
front_element is_cpeli]; 4 uimsbf
front_element_tag_select|i];

} 1 bsibf
for (i = 0; i < num_side_channel_elements; i++) { 4 uimsbf
side_element_is_cpeli];
side_element_tag_select[i]; 1 bsibf
} 4 uimsbf
for (i = O; i < num_back_channel_elements; i++) {
back_element_is_cpelil; 4 uimsbf
back_element_tag_select[i];
} 4 uimsbf
for (i = 0; i < num_Ife_channel_elements; i++)
If e_element tag_selectli]; 1 uimsbf
for (i = 0; i < num_assoc_data_elements; i++)
assoc_data_element_tag_select]i]; 4 uimsbf
for (i = 0; i < num_valid_cc_elements; i++) { 8 uimsbf
cc_element is_ind_swfi];
valid_cc_element_tag_select[i]; 8 uimsbf
}
byte_alignment();
comment_field_bytes;
for (i = O0; i < comment field_byftes; i++)
comment field datali];
}

Tabnwuuya 26 — Cuntakcuc fill_element()

CuHTakcuc Konunvecteo 6utos MHemoHuka

fill_element()

{

cnt = count; 4 uimsbf
if (cnt==15)

cnt += esc count —1; 8 uimsbf

while (cnt > 0) {

cnt —= extension_payload(cnt);
}

}

19
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Tabnwuuya 27 — CuHTakeuc gain_control_data()

CuHTakcuc

Konuyecteo 6utoB

MHeMOHUKa

gain_control_data()

{

max_band;

if (window_sequence == ONLY_LONG_SEQUENCE) {
for (bd = 1; bd <= max_band; bd++) {

for (wd =0; wd < 1; wd++) {

adjust_num[bd]fwd];

for (ad = 0; ad < adjust_numfbd]jwd]; ad++) {
alevcode[bd]wd][ad];

aloccode[bd]wd][ad];

}

}

}

}

else if (window_sequence == LONG_START_SEQUENCE)
{

for (bd = 1; bd <= max_band; bd++) {

for (wd = 0; wd < 2; wd++) {
adjust_num[bd]fwd];

for (ad = 0; ad < adjust_numfbd]jwd]; ad++) {
alevcode([bd] [wd] [ad];

if (wd == 0)

aloccode[bd] [wd] [ad];

else

aloccode[bd]wd][ad];

}
}
}

else if (window sequence ==
EIGHT_SHORT_SEQUENCE) {

for (bd = 1; bd <= max_band; bd++) {

for (wd = 0; wd < 8; wd++) {
adjust_num[bd]fwd];

for (ad = 0; ad < adjust_numfbd]jwd]; ad++) {
alevcode([bd] [wd] [ad];

aloccode[bd] [wd] [ad];

}
}
}

}

else if (window_sequence == LONG_STOP_SEQUENCE) {
for (bd = 1; bd <= max_band; bd++) {

for (wd = 0; wd < 2; wd++) {
adjust_num[bd]fwd];

for (ad = 0; ad < adjust_numfbd]jwd]; ad++) {
alevcode[bd]wd][ad];

if (wd == 0)

aloccode[bd]wd][ad];

else

aloccode[bd]wd][ad];

R

N

uimsbf

uimsbf

uimsbf
uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf
uimsbf

uimsbf

uimsbf

uimsbf
uimsbf

20
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Tabnwuuya 28 — CuHtakcuc extension_payload ()

CuHTakcuc Konuyecteo 6utoB MHemMOHMKa

extension_payload(cnt) uimsbf
{
extension_type; 4
switch (extension type) {

case EXT_DYNAMIC_RANGE:
n = dynamic_range_info();
return n; Note1
case EXT_SBR_DATA:
return_sbr_extension_data(id aac, 0); Note1
case EXT_SBR_DATA_CRC:
return_sbr_extension_data(id aac, 1); Uimsbf
case EXT FILL DATA:
fill_nibble; /* paBeH “0000” */ 4 Uimsbf
for (i =0; i < cnt=1; i++)
fill_byte[i]; /* paBseH “10100101” */ 8
return cnt;
case default: uimsbf
for(i = 0; i<8*(cnt—1)+4;i++)
other_bits[i]; 1
return cnt;
}

}

MpumedvaHnue —1.id aac saensetcs id_syn_ele cooTtBetcTBytowero anementa AAC (ID_SCE vnw ID_CPE)
v SCE ID B cnyyae CCE.

Tabnwuuya 29 — Cuntakeuc dynamic_range_info ()

CuHTakcuc Konunuyecteo 6mTOB MHemoHuka
dynamic range info()
{
n=1;drc num bands = 1;
pce_tag present; if 1 uimsbf
(pce_tag_present == 1) {
pce_ instance_tag; 4 uimsbf
drc_tag_reserved_bits; 4 uimsbf
excluded chns_present; 1 Uimsbf

if (excluded_chns_present == 1) {
n += excluded_channels();

drc_bands_present; if 1 Uimsbf
(drc_bands_present == 1) {

drc_band_incr; 4 uimsbf
drc_bands_reserved bits; 4 uimsbf

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

drc_band_topfi]; 8 uimsbf
prog_ref _level_present; if 1.7 uimsbf
(prog_ref _level present == 1) {

prog_ref_level; 1 uimsbf
prog_ref _level _reserved_bits; 1 uimsbf
for (i = 0; i < drc_num_bands; i++) uimsbf
{ dyn_mg_sgnfi]; dyn_rng_ctifi]; 7 uimsbf
return n;
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Tab6nwuuya 30— CuHtakcuc excluded_channels ()

CuHTakcuc KonuuyectBo 6utoB MHemoHuka
excluded_channels()
{
n=0;
num_excl_chan = 70;
for(i=0;i<7;i++)
exclude_mask{i]; 1 uimsbf
while (additional_excluded _chnsfn—1] == 1) { 1 uimsbf
for (i = num_excl_chan; i < num_excl_chan+7, i++)
exclude_mask][i]; 1 uimsbf
num_excl_chan += 7;
return n;

5 Mpodmnun n pyHKLUMOHaNbLHass COBMECTUMOCTb npodomnen

5.1 CoctaB npodmnen

CraHgapToMm ycTaHaBnmBaroTcs Tpy npodomns (tabnuua 31):

OcHoBHoi npodunb

Mpodonnb NOHWKEHHO CIIOXHOCTA

Mpodonnb ¢ MmacTabrupyemMori YacToTor ANCKpeTM3aLnm

B program _config_element() n adts_fixed _header() none ns Asyx 6UTOB yKasbiBaeT HA UCMONb3YeMbIi
npothnsb:

Tabnwnua 31— lMpocdunu

WHpeke Mpodune

0 OcHoBHOM npodhunb

-

Mpodune noHnxeHHon cnoxHocty (LC)

Mpodune ¢ macwrabupyemolrt yactoTol auckpetusaumm (SSR)

WIN

(8apesepBupoBaHHbIN)

5.1.1 OcHoBHoOM Npocdune

OcHoBHol npodunb UcnonbayeTca Toraa, korga 3aTpathl B MaMsiTy He UMeoT 0cob0ro 3HaYeHUs M AoCTY-
Hbl CyLLIECTBEHHbIE BbIMUCIIUTENBLHBIE pecypckl. [ins obecneveHns nyyluero BO3MOXHOro cXaTusi MOryT UCNonb-
30BaTbCsl BCE UHCTPYMEHTDI, 32 UCKIIOHEHWEM UHCTPYMEHTa perynnpoBaHius yeuneHus. B notoke 6UToB oCHOBHO-
ro npocpuns AormkHa coaepXkaTbCs TONbKO 0AHa Nporpamma (program_config_element()). Nporpamma B NoToke
61TOB OCHOBOIO MPOodUNs He A0SHKHA coaepXKaTb HUKAKMX 3NTEMEHTOB MOHO N CTePeO CBEAEHHUS.

5.1.2 NMpocdunb ¢ NOHUKEHHOW CNOXHOCTLIO

Mpodrnb ¢ NOHWXKEHHON CNOXHOCTBLIO UCNONb3yeTcs Toraa, koraa pecypc RAM, BbIMUCAUTENBbHBIX MOLLHO-
cTeli M TpeboBaHUst cxaTust orpaHUYeHbl onpeaeneHHbIMU pamkamn. B npodoune ¢ NOHWXKEHHOW CIOXHOCTbIO
He UCMOoMNb3YI0TCA NpeAckasaHue U UHCTPYMEHT perynupoBaHusi yeuneHus, Kpome Toro, nopsigok TNS orpaHm-
YeH. B noToke 6UTOB NpodrNA C NOHMKEHHOW CROXHOCTLIO AOSHKHA coaepXaTbCsl TONbKO OgHa nporpamma
(program_config_element ()). NMporpamma B NoToke 6UTOB NPOGUNS C NOHUKEHHOW COXHOCTLIO He JOoMKHa Co-
AepXaTb HUKAKMX 3/IEMEHTOB MOHO WS CTEPEO CBEAEHMS.

5.1.3 Npodpunb ¢ macwTabupyemMoi YacToTon AUCKpeTU3aLMm

B npodune c macluTabupyemoii YacToTol guckpeTmaaum TpebyeTca MHCTPYMEHT perynupoBaHus ycune-
Hus1. MpegckasaHue 1 cnaprBaHWe KaHaroB He paspelleHsl, nopsgok TNS 1 WwrpuHa kaHana orpaHudeHsl. [Ans
camoro Huskoro n3 4 PQF AnanasoHOB perynupoBaHue ycuIeHWs He ucnoneayetcs. B criyyae cokpalleHus
Monockl YacTOT 3BYKOBOTO cUrHana npodunb SSR MacluTabupyeTcst COOTBETCTBEHHO CIOXHOCTW. B noToke 61TOB
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npodunsa ¢ macwtabrpyeMol YacToTol ANCKpeTU3aLUM JOMKHA coAepXaTbCs ToNbKo odHa nporpaMmma
(program_config element ()). Mporpamma B NoToke 6GUTOB NPOUNIA C MacLUTabupyemMoii YacToToN AMCKPETUIaLMN
He JoskHa cogepXaTb HUKaKNX 31EMEHTOB MOHO UK CTEPEO CBeAEHWS.

5.1.4 CornaweHue o NpUCBOEHUM UMEH AN AeKoaepoB u notokoB 6utos MPEG-2 AAC

Oekoaep unu notok 6UToB MoryT 6bITE onpegeneHsl Kak A.L.J.D <ms npoduns> MPEG-2 AAC gekoaep
WKW NOTOK BUTOB, rae A — YMCITO OCHOBHBIX 3BYKOBLIX KaHamnoB, L — 4Mcno kaHanos LFE, [ — 4icno HesaBucMo
nepekrnoyaeMblX KaHanos, D — 41cno 3aB1UC1MO nepeknioyaeMblX kaHanos n <Uvst npocpmnsa> — caktnyeckoe
nms npocpunsi. Mpumep: HasBaHue «aekodep 5.1.1.1 ocHosoro npodpuns MPEG-2 AAC» cooTBeTCTBYET AeKkoae-
py, cnocobHOMY AeKkoanpoBaTh 5 OCHOBHBIX 3BYKOBbIX KaHAoB, OAWH KaHan LFE 1 no ogHOMY HesaBUCUMO U
3aBu1cumMo nepekntovaemeix CCE, ncnonbays ¢ kaxabiM 13 kKaHanos onpegeneHHbIin npoduns. 3To MoxeT ObiTh
cokpalleHo kak M.5.1.1.1, rae M ykasbiBaeT Ha OCHOBHOW Npochuiib gekogepa. ToHHO Tak e, Aekoaep ¢ npocu-
NeM NOHWKEHHOTO YPOBHS CITOXHOCTU MOXET ObITb onpedeneH kak L, a npoduns SSR— S.

5.1.5 CornaweHne o MNpUCBOEHMU UMeH AnA gekogepoB U nortokoB 6utoB MPEG-2 AAC +
MPEG 4 SBR

Oexkogep wnu notok 6uToB, gononHWTenbHo cooTeeTcTByOWMA MPEG—4 AOT SBR Ha onpepenex-
HOM ypoBHe MoxeT OblTb 0603HauyeH aHanorMyHo, nytem paobasneHus "+ SBR[ X [HQILP]" k nmeru
Aekofepa, rae X — ypoeeHb Aekogepa/noToka 6utoB npodumna HE-AAC ¢ xapakTepucTtvkamun, onpegeneH-
Heimu B UICO/M3K 14496-3 [3]. Mpumep: gekogep 5.1.1.1 ocHoeHoro npoduns MPEG-2 AAC + SBR /5 HQ.

5.1.6 MMHUManbLHOe KONNUYeCTBO OCHOBHbIX 3BYKOBbLIX KaHanoB U npodunen, noaaepxnBaeMbix
gekoaepom

UT06bI 06ecneqnTs onpeaeneHHblii ypoBeHb hyHKLUMOHANBHON COBMECTUMOCTU, ONpeaensitoTcs creayto-
LLMEe MUHUMAaTTbHbIE BO3MOXHOCTU AEKOAEPOB ANS AaHHOro Npodnns Y YMcna OCHOBHbIX 3BYKOBLIX kKaHasoB (Tab-
nvua 32).

Tabnuuya 32 — MuHumanbHble BO3MOXHOCTM AeKoaepa € TOYKU 3peHust KoHUrypauum KkaHanoB

Ynueno oCHOBHBIX OCHOBHOI Npodun MNpocune ¢ NoHWKeHHON Mpoduns SSR
3BYKOBbIX KaHanoB CNOXHOCTbIO

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 71.1.2 7.1.0.2 7.1.0.0

5.1.7 MNapameTpbl MHCTPYMEHTOB, 3aBUCsALME OT Npoduns

B cooTBeTCTBMU C UCNOSb3yeMbIM Npodunem sHadeHue koHcTaHTbl TNS _MAX_ORDER ycTtaHaBnuBaeTtcs
ANns ANUHHBIX OKOH crieaylouwum obpasom: TNS MAX ORDER==20 gna OCHOBHOro npoduns,
TNS_MAX_ORDER==12 gnsi npodunsi ¢ NOHWKEHHOW CIIOXKHOCTbIO U Npocuns ¢ MacwTabupyemoii yactoToit
aunckpetusaumu. ins kopoTkux okoH koHcTaHTa TNS_MAX_ORDER==7 ans scex npocunen.

CornacHo YyacToTe guckpeTusauum u ucnonbayemomy npocunio a3HadeHue koHctaHTel TNS MAX BANDS
yCTaHaBNMBaeTCs B COOTBETCTBUM ¢ Tabnvuen 33.

Taobnwuya 33 — 3HaueHua TNS_MAX_BANDS B 3aBUCMMOCTU OT NPOOUNA N HaCTOTbI ANCKPETU3ALUK

(oNWHHBIE OKHA)

(kopoTkue okHa)

(ANUHHBIE OKHA)

Huskasn Huskan MNpodune ¢ macTabu- Mpodune ¢ macwra-
YacroTta CNOXHOCTb/OCHOBHOW | CNOXHOCTL/OCHOBHOW pyemoii yacToToin BupyemMoii yacToTon
Avckpetusauum, My npocuns npocuns auckpeTtusauum AuckpeTusauum

(ANuHHbIE 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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OkoHuaHve Tabnuubl 33

Huskas Huskas Mpodmnb ¢ MacwTabu- Mpodmnb ¢ macwTa-
HacToTa CNOXHOCTL/OCHOBHOI CNOXHOCTL/OCHOBHOI pyemoii yactoToii 6UpyeMoii YacToToii
AnckpeTtusayun, Iy npodgomb npocmb AvckpeTtusaunm AvckpeTusaunm
(4NVHHBbIE OKHA) (kopoTKune okHa) (4NVHHbIE OKHA) (47MHHbIE 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 ®yHKYUMOHanbHasi COBMECTUMOCTb npodune

No6oi noTok 6UTOB gaHHOro npocunsa (tabnmuya 34), YNCNO OCHOBHbIX 3BYKOBbIX KaHanoB, kaHanoB LFE,
He3aBUCUMbIX M 3aBUCUMbIX KAHA/I0OB KOTOPOr0 MEHbLUE UM PaBHO COOTBETCTBYIOLWEMY YNCY KAHANO0B, noanep-
XVBaeMblX LeKOLEePOM TOr0 Xe caMoro npounnsa, MoxeT 6bITb eKOAUPOBAH 3TUM AEKOAEPOM.

Tabnuua 34 n pucyHoK 3 onucbiBalOT PYHKLMOHANIbHYIO COBMECTUMOCTb TPEX Npodunei.

Ta6nuya 34— dyHKUMOHANbHAsE COBMECTMMOCTb npodounei

Mpodomnb kofepa
Mpodomnb Aekogepa

OCHOBHOI1 npochusib Mpodounb LC Mpodomnb SSR
OcHoBHOI  npodusib Oa na HeT*
Mpocmne LC HeT na HeT*
Mpogunb SSR HeT HeT** na

* 3TN NOTOKM MOTYT GbITb AEKOAMPOBaHbI, €CMM AeKoAep OCHOBHOMO npodouns unu LC npoduns 6yaeT B coCTo-
SAHUN 06HAPYXWUTb, HO He AEKOAMPOBAaTb MHOPMALUIO O PEryIMPOBaHUN YCUMEHWsl, OfHAKO Yy BOCCTAHOB/EHHOIO
3ByKa 6yfleT orpaHuyeHHbli YacTOTHbIV AnanasoH.

** 3TN NOTOKM MOTYT 6bITb [E€KOAMPOBAHbI, OAHAKO YACTOTHbIA AManasoH AeKoAMpyeMoro curHana 6yaer orpa-
HUYeH NPMGAN3NTENbHO A0 5 KM, YTO COOTBETCTBYET HEeMCKaXEeHHO! 4acTu nepBoii nosockl unbtpa PQMF.

PucyHok 3 — ®yHKUMOHaNbHass COBMECTUMOCTb Mpodounei
6 O6wasa CTpyKTypa AaHHbIX

6.1 ®dopmaTtbl o6mMeHa AAC
6.1.1 KpaTkunii 0630p

Bnok raw_data_block() cogepxuT Bce AaHHble, OTHOCAWMECHA K ayano (Bka4Yasa BCnomoraTeibHble gaH-
Hble). Kpome TOro, pgononHutenbHas wHpopmauusa, Takasa kak sampling_frequency, Heobxognma, 4ToObI
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MOJTHOCTBIO ONUcaTh ayauo nocnegoBaTenbHocTb. Popmat obmeHa ayanoaaHHsiMu (ADIF) coaepuT Bce ane-
MEHTBbI, KOTOpble HeobX0AUMBbI AN ONMUCaHUS NOToKa BUTOB COrnacHo aTOMy CTaHAapTYy.

B onpeaenerHbIX NPUNOXKEHNUSIX HEKOTOPbIE UK BCe aN1IeMEeHTbI CUHTaKcuca, Noao6bHo TeM, KOTOpbIe onpe-
Aenexbl B 3aronoske ADIF, Hanpumep, sampling _rate, MoryT 6bITb U3BECTHbLI AEKOAEPY 3a CYET APYIUX CPEACTB
n, cneaoBaTtenbHoO, He NOABMSAOTCA B NOTOKe 6UTOB.

Kpome Toro, MoxeT TpeboBaTbcsl gononHuTensHas uHdopmaumsi, KoTopas uameHsieTcs oT 65oka go 6rnoka
(Hanpumep, ANA yNy4LWEHUsI CYHUTBLIBAHWS UMM YCTONUMBOCTY K oLLIMBKaM). Mo3aToMy TpaHCNopTHLIE NOTOKU MOFYT
6bITb pa3paboTaHbl ANs onpeaeneHHoro NPUIIoKeHUs U He onpedensiloTcs B 9ToMm ctaHgapTe. OgHako 3aech
OnUCLIBAETCA OANH HecTaHAAPTHbINA TPAHCMOPTHbLIM NOTOK NoA Ha3BaHWeM TpaHCNOPTHLIN NOTOK ayAnoAaHHbIX
(ADTS). OH MOXeT NCoNb30BaTLCS ANA NPUNOXKEHWI, B KOTOPbIX AEKOAEP MOXKET CHUTATL TOT NOTOK.

6.1.2 ®opmart o6mMeHa ayauoaaHHbiMu (ADIF)

6.1.2.1 Kpatkuit 0630p

dopmat obmeHa ayamogaHHbIMu (ADIF) coaepKUT oQvH 3arofioBoK B Ha4ane nocrie4osaTtesibHOCTH, Conpo-
BOXOaeMbli raw_data_stream(). raw_data_stream() MOXeT He coaepxaTb AanbHenwmnx program_config_element
() anemeHTOB.

ADIF npymeHUM TOINbKO AN CUCTEM C onpeAeneHHOW TOYKO Havana AekoanpoBaHua, He noapasymesato-
LLMX Havaso npovlecca AekoavpoBaHus ¢ 3apaHee HeM3BEeCTHOM Mo3nuMm NoToka ayanoaaHHbIX. OH MOXeT uc-
nonb3oBaThcs B KayecTBe hopMaTa obMeHa, B KOTOPOM cofiepXXuTcst Bcs MHopmaums, Heobxoanmas ans ageko-
AVpoBaHWs U BOCMpou3BedeHUs: ayanoaaHHbIX.

6.1.2.2 OnpegeneHus

6.1.2.2.1 dyHKUMM AAHHBIX

adif sequence () MocnepoBaTensHOCTL cornacHo popmaTy obmeHa ayamoaaHHbIX (Tabnuua 2).

adif_header () 3aronok c¢opmata obmeHa ayavogaHHbIMKW, pacnonaraeTca B Havase
adif_sequence (Tabnuua 3).

byte_alignment () BbipaBHuBaHUe oTHOCUTENBLHO NepBoro 6uUTa 3aronoska.

raw_data_stream () Cm. 6.2.1 n Tabnuuy 11.

program_config_element ()  CopepXxvT nHcbopmaLmio 0 KoHUrypaumm Ana ogHow nporpammel (Tabnuua 3).
Cwm. 6.5.

6.1.2.2.2 3nemMeHTbI AaHHbIX
adif id MoeHTudpukatop cdopmata obmeHa ayguopaHHeiMKU. Ero sHaueHve —
0x41444946 (ctapwuii 61T nepsbiit), ASCII kog cTpoku «ADIF» (Tabnuua 3).
copyright_id_present YkasabizaeT, npucyTcTayet nu copyright_id (tabnuua 3).
copyright_id Mone coctonT U3 8-6uToBoro copyright_identifier, conpoeoxgaemoro 64-6uto-

BbIM copyright_number (Tabnuua 3). copyright number — 3HayeHue, KOTO-
poe naeHTUULMPYeT 3aluMLLIeHHBIA aBTOPCKUM NMpaBoM MaTepuarn.

original_copy Onpegenexne aneMeHTa AaHHbIX copyright.
home OnpegeneHve anemeHTa AaHHbIX original/copy.
bitstream_type chnar, ykasblBaroLLmii Ha TN notoka 6uTtoB (Tabnuua 3):

'0' — NocTOAHHLIN NOTOK 6UTOB. DTOT NOTOK BUTOB MOXET BbITL NepeaaH nNo
KaHany ¢ MOCTOAAHHOWN CKOPOCTbLI0;
'"1' — noToK BUTOB CMepeMeHHON CKOpPOCTbLI0. TOT NOTOK BUTOB He NpeaHas-
HaJeH Ansa nepeaayv no kaHanam ¢ NoCTOSIHHOW CKOPOCTbLHO.

bitrate 6e33HakoBoe Lenoe yncsio paamepom 23 6UTa, ykasblBatollee Ha CKOPOCTb
nepeaayu notoka 6UToB B BUT/C B cryvae NOCTOAHHOrO NOToka BUTOB uUNu Ha
MaKcUMarbHYH NUKOBYIO CKOPOCTL Nepeaadn (MsMepeHHyo 3a oauH dpeiim)
B Cly4ae MOoTOKOB BUTOB € NepeMeHHOoM ckopocTbio. 3HadeHue 0 ykasbiBaer,
4YTO CKOPOCTb Nepeaym He u3BecTHa (tabnvua 3).

num_program _config_element KonuuyecTBo anemeHToB program_config_element(), onpeaeneHHbIX ANs
Tekywen adif_sequence (); paBHo num_program_config_element+1
(tabrnuua 3). MuHumanbHoe 3HayeHue O ykasblBaeT HA OOUH 3MEMEHT
program_config_element().

adif buffer fullness CoCTosIHNe pe3epByapa bUTOB nocre KoAMpoBaHWA Nepeoro raw_data block()
B adif sequence(). NepegaeTcs Kak KONU4ECTBO AOCTYMHLIX BUTOB B pe3ep-
Byape 6uToB (Tabnuua 3).
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6.1.2.2.3 OnemMeHTbI CripaBku
data_available () dyHKUMSA, KOTOpasi Bo3BpaLLaeT '1', ecnu gaHHbIE AOCTYNHBbI, MHave '0'.

6.1.3 TpaHcNOpTHbIM NOTOK ayAauoaaHHbIX (ADTS)

6.1.3.1 KpaTkuii 0630p

TpaHcnopTHLIN noTok ayanoaaHHeIX (ADTS) 6yaeT pacnosHaH Aekoaepamu kak «YpoBeHb 4» notoka 6UToB.
dukcrpoBaHHI 3aronioBok ADTS cogepXXuUT CUHXPOCOBO NIHOC BCE YaCTX 3arofioBka, KoTopble HeobXxo-
OVMbI ANS AeKOAMPOBaHUS U KOTOpbIE HE U3MeHsIIoTCS OT dhpelima K copeimy. MepemMeHHbIi 3aronosok ADTS
COAEPXUT AaHHbIe 3arofioBKa, KOTopble U3MEHSIIoTCS OT hpeiima K coperimy.

6.1.3.2 Onpegenexusi

6.1.3.2.1 ®YHKUMN AaHHbIX

adts_sequence ()

adts_frame ()

adts_fixed_header ()

adts_variable_header ()

adts_error_check ()

adts _header error check ()

adts raw _data_block _
error_check ()

raw_data_block ()

MocnegoBaTensHOCTL COMacHO TPaHCMOPTHOMY NOTOKY ayAnoaaHHbIx ADTS
(Tabnvua 4).

®pelim ADTS, cocTosiLnii 3 OUKCMPOBaHHOO 3arofoBKa, MepeMeHHOro 3aro-
T0BKa, OMNUMOHAaNbLHON NPOBEPKU Ha HanuyMe oLINBOK 1 KOHKPETHOro Konnye-
cTBa 6r1okoB raw_data_block() (Tabnuua 5).

®urkcnposaHHbIi 3aronosok ADTS. MHhopmaums B 3TOM 3arofioBKe He U3MeHs-
eTcs oT dopelima k operimy. OH NoBTOpsieTCSs B Kaxaom dperime, YTobbl obecne-
YWTb NPOM3BOSbHBIM AOCTYM K NOTOKY 61MTOB (Tabnuua 8).

MepemeHHbIn 3aronoBok ADTS. 3TOT 3aronoBoK NepefaeTes B KaxaoM dpeit-
Me, TaK e Kak 1 (hKCMPOBaHHLIA 3arofIoBOK, OAHaKO COAEPXKUT AaHHbIe, KOTO-
pble U3MeHsITCS OT chpeiiMa Kk chpeiiMy (Tabnuua 9).

CnegyoLme 6uThl 3aLLmLLeHbl M nocTynaroT B anroputm CRC B nopsaake nosis-
neHus:

BCe 6uThl adts_fixed_header()

Bce 6uThl adts_variable_header()

nepsble 192 6uTa ntoboro:

single_channel_element()

channel_pair_element()

coupling_channel_element()

Ife_channel _element()

MepBbie 128 6utoB BTOpOro individual channel stream () B channel_pair_
element () BOMKHBI BbITh 3aLLULLEHBI.

Bcs wHdopmauusa B nobom program_config_element () wnu data_stream
element () normkHa 6bITb 3awumLLeHa.

TMob6oii anemeHT ¢ hakTudeckon ANNHOW MeHbLLEe YKazaHHOW NPoaoImKUTE b
HOCTV Nons 3awuTel 128 nnu 192 6UTOB AONONHAETCA HYNSIMU A0 YKa3aHHOM
npogonmkuTensHoCcT nona 3awmtel agna CRC pacveta. butel id_syn ele
OOMKHbI ObITb UckntoveHbl 3 CRC sawwmTel. Ecnn npogomkutensHocTs CPE
kopoue 192 6uToB, HyneBble 6UTLI fo6aBNAOTCA, YTOObLI AOCTUMHYTH NPOAOIKU-
TenbHocTn 192 6utoB. Kpome Toro, ecnv nepsebiii ICS u3 CPE 3akaHunBaeTcs
Ha N-m 6ute (N <192), nepsble (192 —N) 6utoB BTOporo ICS sawuuiaotcs
ABaxabl, Kaxablil pa3s B nopsiake nosieneHusl. Hanpumep, ecnu sTopoii ICS Ha-
yunHaetcs co 190 6uta CPE, nepsble 3 6uta BToporo ICS salumiiaoTes asax-
Abl. HakoHeu, ecnv npogomkutensHocTb BToporo ICS kopoue128 6uTos, Hyne-
Bble 61TbI 406aBNAOTCS, YTODbLI AOCTUMHYTE MPOAOIKUTENBHOCTU 128 GUTOB.
Cnegytowe 6uthbl 3awmileHsl U nocTynatoT B anroputm CRC B nopsake
NOSIBINEHWS:

Bce buThl adts_fixed _header ()

Bce buTbl adts variable header()

Bce buThl Kaxxgoro raw_data_block_positioni].

OTHocuUTenbLHO ol NPOBEPKU

adts raw_data_block_error_check(), 6utbl i-ro 6noka raw_data_block () 3aLum-
LeHbl U nocTynatoT B anroput™ CRC B nopsgke NOABAEHWUSA, COFNAacHO TOMY,
yTO onpepgeneHo Ans adts error_check () 3a UCKNOYEHWEM TOrO, YTO HUKaKKe
6UThI 3arofoBKa He paccMaTpUBatOTCA.

cMm. 6.2.1 n Tabnuuy 12.
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6.1.3.2.2 BnemeHTbl AaHHbIX
raw_data_block_positionfi] HavanbHas nosvuus i—ro 6noka raw_data_block() B adts_frame(), onpenensie-
Masi Kak cMmelleHne B OailTax OT HadanbHOM Mo3MUMKM nepBoro Gnoka
raw_data_block() B adts_frame).

crc_check HaHHble 06 obHapyxeHun owmbok CRC, nponaseaeHHble cornacHo Tabnuuav 6,
71 10.

syncword Crpoka 6utos 1111 1111 1111'. Cm. Tabnuuy 8

D UneHtndukatop MPEG, yctaHosneH B '1'. CMm. Tabnmuy 8.

layer YkasblBaeT, Kakoi ypoBeHb ucronoayeTcs. YctaHosneH B '00'. Cm. Tabnuuy 8.

protection_absent YkasblBaeT, NpUCYTCTBYIOT NK AaHHble error_check().

profile Wcnonbayemelii npocduns. CM. Tabnuuy 8.

sampling_frequency index  YKasblBaeT Ha 4yacToTy AUCKpeTU3aLum cornacHo Tabnuuam 8 n 35:

Tab6nwnya 35— Yactota gnckpeTusaumm B 3aBUCUMOCTU OT sampling_frequency.

index
sampling_frequency_index Yacrota guckpetusauuu, Ny
0x0 96000
0x1 88200
0x2 64000
0x3 48000
0x4 44100
0x5 32000
0x6 24000
Ox7 22050
0x8 16000
0x9 12000
Oxa 11025
Oxb 8000
Oxc pe3epB
Oxd pe3epB
Oxe pe3epB
Oxf pe3epB
private_bit Cm. Tabnuuy 8.
channel_configuration YkasblBaeT Ha wucnonb3yemyto koHdwurypaumio kaHana. Ecnmn channel
configuration > 0, koHdburypauusa kaHana gaercs B Tabnuue 421 6.5.3.1. Ecnu
channel_configuration==0, koH1rypauus kaHana He onpeaensieTcs B 3arofoe-
Ke 1 gormkHa BbITb 3adaHa aneMeHTom program_config_element(), nepBbim ane-
MEHTOM CUHTaKcuca nepsoro raw_data_block() nocne saronoska (cM. 6.5.3.2)
Unu sBnsieTcsl HesiBHOW KoHdurypaumen (cm. 6.5.3.3), unu gomkHa ObiTb
M3BECTHa U3 NpunoxeHus (Tabnuua 8).
original_copy Cwm. onpegeneHne B 6.1.2.2.2.
home Cwm. onpepenexne B 6.1.2.2.2.

copyright_identification_bit  OguH 6UT 72-6THOrO NONs MAeHTUUKALLMM aBTOpCKoro npasa (cM. copyright_id
Bbie). BwuTbl aToro nons nepegatoTcs dpeiim 3a dpeimom; nepsbii GUT
copyright_identification_start paseH '1'. Tlone cocTouT U3 8-6UTHOrO
copyright_identifier, ~conpoBoxgaemoro 64-6UTHbIM  copyright_number.
copyright_number— 3HaveHue, KoTopoe UAEHTUULMPYET 3aLUULLEHHbI aBTop-
CKUM npaBoM MaTepwuan. Cm. Tabnuuy 9.

copyright_identification OpawH 6uT, yKkasblBatoLLuiA, UTo copyright _identification_bit B aTom aygvo dppei-

start Me — NepBbIi BUT 72-6UTHON naeHTUdUKaLMKM aBTOPCKOro Npasa. Ecnn naeHTu
(hukaLms aBTOpCKOro npaga He nepefaeTcsl, 3TOT 6UT omkeH GbiTk paBeH '0'.
'0' naeHTUdMKALMS aBTOPCKOrO Npasa B 3TOM ayauo dpeiiMe He NCronb3yeTes
"' naeHTUdMKaLMA aBTOPCKOro npasa B aToM ayauo dpeliMe MUCronb3yeTcs,
cM. Tabnuuy 9.
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aac_frame_length
adts_buffer_fullness

number_of raw_data_
blocks_in_frame

Pasmep dpeiima, Bkitovas 3aronoBku error_check B 6aitax (tabnuua 9).
CocTosiHue pesepByapa 6UTOB B xo4e koavnposaHust dpeiima ADTS, Ao nepsoro
6rnoka raw_data_block() BKtouMTENBHO U, ONLMOHAMBHO, Nocne adfs raw_data
block_error_check(). MepenaeTca kak KONMYECTBO AOCTYMNHLIX BUTOB B pe3ep-
Byape 6uToB, geneHHoe Ha NCC, aeneHHoe Ha 32 1 OKpyriieHHoe A0 Lenoro
3HaveHus (Tabnuua 9). LectHaguaTepuiHoe 3HaveHWe 7FF curHanusupyer, 4Tto
noToK BUTOB SIBNSIETCA MOTOKOM C NepeMeHHoN CKopocTbio. B aTom crnyyae 3a-
norHeHue bydepa He NPUMEHUMO.

KonuyectBo 6nokoB raw_data_block (), koTopble MYNLTUNNEKCUPYIOTC B
adts frame(), paBHo number _of raw_data blocks_in_frame + 1. MuHumaneHoe
sHaveHue 0 ykasbiBaeT Ha oauH raw_data_block() (Tabnuua 9).

6.2 Heob6pa6oTaHHble AaHHble

6.2.1. OnpepeneHns

6.2.1.1 PyHKUUM AaHHBIX
raw_data_stream ()
raw_data_block ()

single_channel_element ()

channel_pair_element ()

MocnepoeatensHocTs 6r10KoB raw_data_block ().

Brok HeoBpaGoTaHHbIX AaHHbIX, KOTOPLIA COAEPXKUT ayanoaaHHbIE 3a Nepuos
BpPEMEHU, COOTBETCTBYIOLWMIA 1024 oTcyeTam, OTHOCALLIECA K HUM MHOpMaLmn
W APYTMX daHHbIX. MIMeeTcsl ceMb CUHTAKCUYECKUX SNEMEHTOB, UASHTUDMLIM-
pyeMbIX M0 351eMeHTy daHHbIX id_syn ele. OnemeHTbl audio_channel_element ()
B oaHoMm raw_data_stream () v oaHoM raw_data_block() AOMKHBI UMETb OHY W1
TONMbKO OAHY YacToTy AuckpeTusauun. B raw_data_block () Bo3amoxHo nosiene-
HWEe TOro e CaMoro CUMHTaKCUYEeCKOro 3afieMeHTa HEeCKOSNbKO pas, ofHaKo
element_instance_tag pomkHbl UMeTb pasnuuHble 4 6UTa, 3a UCKNoYeHUeM
data_stream_element() v fill_element(). MNoaTomy B oaHoM raw_data_block ()
MoxeT 6bITb 0T 0 40 MakcumyM 16 criydaeB nosiBNeHUs Nioboro cMHTaKcU4ecKo-
ro aremMeHTa, 3a uWckndeHuem data stream element () v fill_element (),
roe 9To orpaHudeHWe He npumeHsieTcsl. Ecnum  BcTpevaoTc  HECKOMbKO
data_stream_element() ¢ oguHakoBbIM element_instance _tag, oHW SIBMSIIOTCA
YacTbo OAHOrO NoToKa AaHHbIX. Y fill_element () HeT element_instance_tag (Tak
KaK KOHTEHT He TpebyeT nocneaytoLlen CCoinNku), U MOXeT BCTPETUTLCA Ntoboe
uncno pa3. KoHew 6noka raw_data block() obosHavaeTca cneunanbHbIM
id_syn_ele (TERM), koTopbld BcTpevaeTca B raw_data block () nuwb egu-
HoXAbI (Tabrinua 12).

CokpawieHHo SCE. CuHTakcuyeckvuint aneMeHT notoka 6WToOB, cogepxa-
LMA KOAMPOBaHHbIE [aHHble AnA  e4WHCTBEHHOro 3BYKOBOrO  KaHana.
single_channel_element() B ocHoBHOM cocTouT U3 individual_channel_stream().
B 6noke HeobpaboTaHHbIX AaHHbLIX MOXET NPUCYTCTBOBATL A0 16 TakUX anemeH-
TOB, Y K&XAOro M3 KOTOpPbIX AOMKeH BbiTb YHUKanNbHbIN element_instance_tag
(rabnuua 13).

CokpalueHHo CPE. CuHTakcuyeckuid aneMeHT NoToka GuToB, cogepkallvi
JaHHble Ans napbl KaHanoB. channel pair_element () coctouT u3 ABYX
individual _channel _stream () v gononHUTENbHHON UHOpMaLIMK 06 06beanHEH-
HOM KOAMPOBaHWUU. 3T ABa KaHana MoryT UMeTb obLuyto cnyxebHyto nHdopma-
uuto. SnemeHT channel _pair_element () UMeeT Te Xe camble OrpaHUYEHUs], YTO
usingle_channel_element, element_instance_tag, v uicno nosieneHwin (tTabnu-
ua 14).

coupling_channel_element () CokpatieHHo CCE. CuHTakcu4ecKkuin anemeHT, KOTopbliA coaepXuT ayamoaaH-

Ife_channel_element ()

Hble Ans cnapeHHoro kaHana. B cnapeHHoM kaHane npegcrasneHa uHdopma-
ums 06 ogHom 6rioke MHOrokaHanbHOW WHTEHCUBHOCTW UMK Auanorax MHOro-
S3bI4HLIX NporpaMM. Mpaeuna ana konudecTtsa coupling channel _element () n
instance_tag aHanornuHel npaeunam ana single_channel _element () (Tabnu-
ua 22). Cm. 10.3.

CokpauieHHo LFE. CuHTakcnyeckuin anemeHT, KOTOopblA coaepXXuT KaHan ¢ HU3-
Kol yactoToi auckpetusauuu. MNpasuna ana uncna lfe_channel _element() n
instance_tag aHanoruyHbl npasunam ans single_channel_element ()'s (tabnu-
ua 23). Cm. 6.4.
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audio_channel_element()  Ob6wee obo3HaueHve ans single_channel_element (), channel_pair_element (),
coupling_ channel_element () u Ife_channel_element (),

program_config_element() CokpaiueHHo PCE. CuHTakcu4ecKuin aNeMeHT, KOTOPbIN COAePKUT AaHHbIE KOH-
urypaummn nporpammel. MNpasuna ans vvcna program_config_element () n
element_instance fag aHanornyHbl npasunam ans single_channel_element ()
(tabnuua 25). PCE gonxHbl cnegoeatb nepes BCemy ApyrMMu CUHTakcu4ec-
KMMW anemeHTamu B raw_data_block(). Cm. 6.5.

fill_element () CokpaweHHo FIL. CUHTakCUYeCcKUin aNeMeHT, KOTOPbIA coaepXXUT AaHHble 3a-
nonHeHus. MoxeT nNpucyTcTBOBaTb S1l060e YNCIIO 3NIEMEHTOB, KOTOPbLIE MOTYT
BCTPeTUTLCA B Ntobom nopsaake B raw_data_block (Tabnuua 26). Cm. 6.7.

data_stream_element () CokpaleHHo DSE. CuHTakcu4eckuin aneMeHT, KOTOpbI cogepuT AaHHble. CHo-
Ba, ecTb 16 efement_instance_tags. OgHako HeT orpaHU4eHuUs Ha KONUYeCTBO
data_stream_element() Hn c kakuMm instance_tag, B TO BpeMsl KaKk eAWHCTBEH-
HbIi  MOTOK  AaHHbIX MOXEeT MPOoAOoSHKAaTbC Yepe3 MHOroKpaTHbIN
data_stream_element () c TeM xe cambiM instance_tag (Tabnuua 24). Cm. 6.5.3.

byte_alignment () BbipaBHUBaHWe oTHOCUTENbLHO NepBoro buta raw_data_block().
6.2.1.2 dnemeHTbl AaHHbIX
id_syn ele OneMeHT AaHHbIX, KOTOPbIN MAEHTUDULMPYET CUHTaKCUYECKUIA SNIEMEHT UKW KO-

Hel, raw_data_block() (tabnuua 12):

Tab6nuua 36 — NgeHTncdukaumsi CUHTaKCUYECKUX ANIEMEHTOB

ID Kod CokpauwerHue CuHmakcuyeckul snemeHm
ID_SCE 0x0 SCE single_channel_element()
ID_CPE 0x1 CPE channel_pair_element()
ID_CCE 0x2 CCE coupling_channel_element()
ID_LFE 0x3 LFE Ife_channel_element()
ID_DSE Ox4 DSE data_stream_element()
ID_PCE 0x5 PCE program_config_element()
ID_FIL 0x6 FIL fill_element()
ID_END 0x7 TERM
element_instance_tag YHUKarnbHbIA Ter Ans BceX CUHTaKCUYeCcKMX aneMeHToB, kKpome fill_element().

Bce cuHTakcuveckme anemMeHThbl, cogepikallue Teru, MoryT BcTpeyatecs 6onee
0fHOro pasa, Ho, 3a UcKntoYeHneM data_stream_element(), OMKHBI UMETE YHU-
KanoHbIi element instance_tag B kaxgoM raw_data block(). 3ToT Ter Takke
MCNoMb3yeTcsl ONA  yKasaHWs Ha CUHTaKcudeckMe afieMeHTbl ayavo B
single_channel_element(), channel_pair_element(), Ife_channel element(),
data_channel _element() n coupling_channel_element() B8 program config_
element() n obecneuyvBaeT BO3MOXHOCTb UCMOMb30BaHNA 40 16 HE3aBUCUMbIX
program_config_element() (tabnuubl 13, 14, 22, 23, 24, 25, 26).

6.2.2 TpeboBaHua k bydepy

6.2.2.1 MuHumanbHbI BxogHol Bydbep aekoaepa

Cneaylolve npasuna UCMNonb3yloTCA ANs BbIYMCIEHWS MakcUManbHOro konuyectsa GMTOB BO BXOA-
Hom Bycbepe kak Ans noToka GUTOB B LiENOM, Ans Noboil AaHHOW nporpaMMel, Tak U Ana No6oro AaHHOro
SCE/CPE/CCE:

BxopgHol pasmep 6ydepa coctaenset 6144 6uta Ha SCE nnu HezaBucUMO nepekntodaemoroc CCE, nntoc
12288 6uToB Ha CPE (6144*NCC). Pasmepsl o6LLero 6ydepa 1 oTaensHoro Gydepa orpaHMumBatoTcs Tak, 4Tobbl
npegen bydepusaumm mor 6biTe BEIMUCIIEH 4151 BCEro NoToka 6UToB, BCell NporpamMmmel UNW AN OTAENLHOro
audio_channel_element(), nossonss aekogepy pasbmBats MHOrokaHaslbHbIA NOTOK GUTOB Ha OTAENbHbIE MOHO U
CTepeo NoTokW BUTOB, KOTOPbIE A4EKOANPYHOTCSA OTAENbHEIMU MOHO U CTEPEO AekodepaMu CooTBETCTBEHHO. Bee
6uTbl Ans LFE unu 3asucumoro CCE AomnxHbl BeIAENATLCS exoas U3 06LLmnx TpebosaHuii k Gydepy, OCHOBAHHbIX
Ha HesaBucuMbIX CCE, SCE n CPE. Kpome Toro, Bce 6uThl, TpebyeMble a4nsa nobeix DSE, PCE, FIL, dpvkcupo-
BaHHbIX 3arofloBKOB, NepeMeHHbIX 3aronoBKoB, byte alignment n CRC, norkHbl BbITh Takke BblaeneHbl CX0As
3 Tex e cambIx obLLuX TpebosaHuii k Bydepy.
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6.2.2.2 Pe3epByap 61TOB

YnpasneHue pesepByapomM 6UTOB ocyLLecTBNsETCA B kogepe. MakcumanbHblii pesepsyap 6UTOB B kogepe
3aBucuT oT NCC v cpeaHeli ckopocTu nepedaydn. MakcumarnbeHblil pasmep pesepByapa 6UTOB ANst KaHANOB C
MOCTOSIHHOWM CKOPOCTbLI0 Nepeaayn MoXeT BbiTb BbIYMCIIEH NMYTEM BblMMTaHWUSA cpeaHero Ynucna 6utos Ha 6110k 13
MUWHMMaNLHOro BxogHoro pa3mepa dydepa gekogepa. Harnpumep, npu 96 kbuT/c 4ns curHana ctepeo Ha yactoTe
anckpetusauum 44,1 k', cpegHee vucno 6utos Ha Bnok (mean_framelength) (96000 bit/s/44100 1/s* 1024) =
=2229,1156 .... OT0 MPUBOAMT K MakcMMarnbHOMY pasmepy pesepByapa OuTtoB (max_bit reservoir) INT
(12288 6uTOB — 2229,1156 ...) = 10058. [ANs KaHANOB C NepeMeHHO CKOPOCTLIO Nepedayn kogep AoskeH pabo-
TaTk Tak, 4Tobbl TpeboBaHus K BxogHoMy Bydepy He npeBsbilany MUHUMaIbHBIA BXxogHOW Bydep aekoaepa.

CocTtosiHue pesepByapa 61ToB (bit_reservoir state) nepepaetcs B none buffer fullness nubo kak coctTosiHWe
pesepByapa BUTOB, OKpyrieHHOro Ao Lenoro 3HadeHus (adif_buffer fullness), nnbo kak cocTosiHe pesepByapa
6uToB, pasgenerHoro Ha NCC, pasgeneHHoro Ha 32 1 oKpyriieHHOro Ao Lienoro 3Hadenus (adts_buffer_fullness).

bit_reservoir_state nocnegytoLmx opeiimoB MOXeT BbITk Nony4veH cneaytoLmm obpasom:

bit reservoir_statefframe] = bit_reservoir_state[frame — 1] + mean_framelength — framelength[frame].

Framelengths gomxkHbl 6bITb BbIGpaHbI Tak, YTo6bl criegytoLlee yCrnoBme BhINOHANOCh!

0 < bit_reservoir_state[frame] < max_bit_reservoir.

6.2.2.3 MakcmmarnbHas ckopocTh nepeaayu

MakcmmanbHasi CKopocTb Nepegayn 3aBUCUT OT YacTOTbl AMCKPETU3aLMM 3Byka. OHa MoXeT ObITb BblMUCIE-
Ha Mo MUHUManbHOMY pa3mepy BxogHoro bydepa cornacHo chopmyne

bit
6144 block

samples
block

gsampling _ frequencygNSS.
1024

B Tabnuue 37 coaepkuTcst HECKONbKO MPUMEPOB MaKCUMAasbHBIX CKOPOCTel NepeaaYu Ha kaHan B 3aBUCU-
MOCTV OT UCTIONb3YEMON YacTOThbl AUCKPEeTU3aLMM.

Tabnunuya 37 — MakcumanbHan CKOpOCTb Nepeaaqn B 3aBUCUMOCTMN OT HacTOThbl AUCKpE-

TU3auum
sampling_frequency MakcumarnbHas ckopocTb nepegaum / NCC
48 'y 288 kbut/c
441 kl'y 264.,6 kbut/c
32 'y 192 xout/c

6.2.3 NMpouecc aekogupoBaHUA

Mpeanonaras, Yto Hauano raw_data block() nseectHo, oH MoxeT 6bITb AekoaMpoBaH 6e3 UCNoNb3oBaHUA
AONONHUTENBHON MHDOPMAaLMK TPAHCTIOPTHOMO YPOBHS U coaepxuT 1024 oTcueTa 3BYKOBOrO CUrHana Ha oauH
BbIXOAHOW KaHan. YacToTa AMckpeTusaLmm 3ByKOBOro curHana, sampling_frequency _index, MoxeT GbiTb ykasaHa
B program_config_element() unv cneunanbHbIM 06pa3om B 3aBUCUMOCTU OT NpunoxeHus. B nocnegHem cnyvae
sampling_frequency_index pomxeH bbITb 06HapyeH B NoToke GUTOB.

Tak kak AaHHasA YacToTa AUCKPeTM3aLmm CBA3aHa TONbKO € OAHONM Tabnuuen YacToT AUCKpeTU3aumm, 1 Tak
Kak MakcumanbHas rubkocts TpebyeTcs B AnanasoHe BO3MOXHbIX HacTOT AUCKpeTU3aLmMKy, cneayrowas Tabnuua
[A0nXHa UCNoNb30BaTLCA, YTOOLI CBSI3aTh TPEByEeMYIo YacTOTY ANCKPETU3ALMN C XKENaeMON.

Ta6nwuuya 38 — CooTBeTCTBME HacTOT gUCKpeTM3aLmnm

Ouana3soHn vactort, Ny Yactota guckpetusauuu, 'y
> =92017 96000
92017> > = 75132 88200
75132> > = 55426 64000
55426> > = 46009 48000
46009> f> = 37566 44100
37566> f> = 27713 32000
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OkonyaHue mabnuuysi 38

OunanasoHn vacrtor, Ny Yacrora guckpeTtusauuu, My
27713> > = 23004 24000
23004> f> = 18783 22050
18783> f> = 13856 16000
13856> f> = 11502 12000
11502> f> = 9391 11025
9391> f 8000

raw_data_stream nopaepxvisaeT KoAMpoBaHWE KaHanoB Kak ¢ MOCTOSIHHOW CKOPOCTbLIO, TaK U ¢ NepemMeH-
Hol. B kaxxgom cryyae cTpykTypa noTtoka 6uToB 1 paboTa gekogepa MAeHTWYHBI, 33 UCKITIOUYEHWEM HEKOTOPbIX
He3HaYUTENbHBIX OTIUYNIA.

[ns kKaHaNoB € MOCTOSIHHOWM CKOPOCTLIO MepeaaYn kogep MoxeT o6aBnsATL anemeHT FIL, 4Tobbl ysenuumTs
ckopocTb Ao Tpebyemoro ypoBHs. [lekodep, CUATLIBaOLLMIA AaHHbIe KaHana Cc MOCTOSIHHOW CKOPOCTLIO Nepeaayy,
AOIKEH HakoMUTb MUHWMAarbHOEe Yucno BUTOB B ero BXxogHoM Bydpepe Ao Havana AeKoAUpoBaHUSA Tak, YTobbI
He Npou30oLLIo NepernosiHeHue BeixogHoro Bydepa. B cnyyae nepemMeHHoi ckopocTu Kaxkabli raw_data_block()
MoXeT 0bnaaate MUHUMarbHON ANMHOM (CKOPOCTLIO) Tak, YTOBLI JoCcTUranoch TpebyemMoe KavyecTBO 3ByYaHUs,
1 B gekogepe OTCYTCTBOBaM MUHUMarbHbIe BXxoAHble TpeboBaHNs K AaHHbIM A0 Havara AeKoAupoBaHus.

MprMepbl camMblX NPOCTLIX NMOTOKOB BUTOB!

CermeHT noToKa 61MTOB BbixoaHol curHan
<SCE> <TERM> <SCE> <TERM> ... MoHo curHan
<CPE> <TERM> <CPE> <TERM>... Crepeo curHan
<SCE> <CPE> <CPE> <LFE> <TERM> <SCE> <CPE> <CPE> <LFE> <TERM> ... CurHan 5.1,

rae yrrnoBble CkobkM (<>) UCNosb3yTCs, YTOBLI pa3rpaHUUUTL CUHTaKCUYecKUe aneMeHThbl. [1ns MoHo cur-
Hana y kaxgoro SCE gonxHo BbITh TO Xe camoe 3HadeHWe B ero efement instance tag, n TOUYHO Tak Xxe Ans
curHana ctepeo y kaxgoro CPE gorkHo 6bITb TO e camoe 3HadveHue B ero element_instance_tag. insa curHanos
5.1y kaxgoro SCE gonxHo 6bITb TO XXe caMoe 3HaveHue B ero element instance_tag, kaxabii CPE, cBsI3aHHbIV
¢ ppoHTanLHOM Napoii kaHanoB, AOMKEH MMEThb TO XXe camoe 3HaueHue B ero element_instance_tag, v kaxablii
CPE, cBs13aHHbI ¢ nocnegHelt napoii kaHanoB, A0MKEH UMEeThb TO ke caMoe 3HaJeHWe B ero element_instance tag.

Ecnu aTu noTokm BUTOB A0MKHbI BbITh NepeAaHbl Mo KaHany ¢ NOCTOSAHHON CKOPOCTLIO Nepeaayn, To OHU
MOryT BKIlo4aTh B cebsi anemeHT fill_element() ans noacTporiku MrHOBEHHOM CKOPOCTU Nepeaadun. B stom cnyyae
npuMep KOANPOBaAHHOIO cUrHarna cTepeo

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

Ecnv noTtokn 6UTOB A0MKHBI MEpEeHOCUTL BCrIOMoraTenbHble AaHHbIe NpU nepeaave nNo kaHasy ¢ NocTOsIHOM
CKOPOCTbIO, TO NPUMEpP KOAUPOBAHHOIO CUrHana cTepeo

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

Bce anemeHThl data_stream_element() umetotT oanHakoBebI element _instance_tag, €Cnv OHU —4vacTb of1-
HOro NMoToKa AaHHbIX.

6.3 OnemeHT oauMHouHoro kaHana (SCE), anemeHT napHoro kaHana (CPE) n notok
MHAUBMAYyanbHoro kaHana (/ICS)

6.3.1 OnpepeneHus

6.3.1.1 SnemeHTbI AaHHbLIX
common_window dnar, ykasbiBaloWMii Ha COBMeCTHOe WCronb3oBaHue obuero jcs info() asyms
individual_channel_stream(). B crniyuae coBMeCTHOro ucnosnb3oBaHus ics_info() agns-
eTcsivacTbio channel_pair_element() n AonxXeH Ncnonb3oBaTbCs Anst 060MX KaHanoB..
WHaue ics_info() sensaetcs yacTblo kaxaoro individual_channel_stream() (Tabnuua 14).

ics_reserved_bit dnar, 3ape3epBUpoBaHHLIN AN byaylero Ucnonb3oBaHus. [lomkeH 6biTb paseH '0'.

window_sequence YkasblBaeT Ha NnocnefosaTenbHOCTb OKOH, Kak onpeaeneHo B Tabnuue 44 (tabnu-
ua 15).

window_shape 1-6uTHOE norne, onpefensioLLee TUM OKHa ANA NepeknoYeHnst okoH (Tabnuua 15).

max_sfb KonuuyecTteo nonoc maclutabHbix koadpdpuumeHTos Ha rpynny (tabnuua 15).

scale_factor_grouping ButoBoe nore, KoTopoe coaepPKUT UHhopMaLnIo O PYMUPOBKE KOPOTKUX CNEKTparb-
HbIX faHHBIX (Tabnuua 15).
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6.3.1.2 PyHKUUK gaHHbIX
individual_channel_stream ()

ics_info ()

CoaepxuT AaHHble, HeobxoduMble Ansl AeKoaMpoBaHUSI O4HOMO kKaHana (Tabnu-
ua 16).

CogepxuT cnyxebHyto WHdbopmauuio, Heobxodumylo ANS AeKOAMPOBaHWSA
individual_channel_stream(). TMoTokn individual_channel_stream () anemeHTa
channel_pair_element () MOryT COBMECTHO UCMONB30BAaTL 0AUH 0bLLMIA ics info ()
(rabnvua 15).

6.3.1.3 OnemeHTbI CripaBKku

scalefactor window band

scalefactor band

g .

win

sfb

swb

bin

num_ window_groups

window_group_length[g]
bit_set (bit_field, bit_num)

num_windows
num_swb_long_window

num_swb_short_window
num_swb
swb_offset_long window
[swb]

swb_offset_short_window
[swb]

swb_offset [swb]

sect_sfb_offset [g] [section]

sampling_frequency_index

TepMuH Ans nonoc MacwTabHbIX kKoadhMUMEHTOB B Npeaenax okHa, cM. Tabnu-
Ubl 45—57.

TepMuH ans nonoc MacTabHeIX ko3 dULMEHTOB B Npegenax rpynnsl. B cnyyae
EIGHT _SHORT SEQUENCE nrpynnvpoBku, nonoca MaclutabHbIx koaddpuum-
€HTOB MOXET COAepKaTb HECKONBKO MaCLLTabHbIX KOSthULIMEHTOB OKHa COOTBET-
CTBYIOLLEW YacToThl. [ins Bcex ocTanbHbIX window_sequences nonockl MacluTab-
HbIX KO3(PMLIMEHTOB 1 NONOCHI MAacLITabHbIX KO3 DULMEHTOB B OKHE UAEHTUYHDI.
UHaeke rpynnbi.

MHaekc okHa B npeAenax rpynmbl.

MHaekc nonockl MacwTabHbIX koadhdULMEHTOB B Npeaesiax rpynmbl.

MHaekc okHa MacluTabHbIX KoaddmUMeHTOB B Npeaenax okHa.

UHaeke koacbduumeHTa.

KonuyecTBo rpynn oKoH, KOTOpble COBMECTHO UCMOSb3YHT 0anH Habop MacluTab-
HbIX KO3 PULMEHTOB.

Yncno oKoH B Kaxkaon rpynne.

dyHKLWSA, KOTOPas Bo3BpaLLaeT 3HaveHwe bit_num nons bit_field (camblii npaBbIi
6uT — 61T 0).

KonuuecTBo 0KoH B thakTMyeckoi nocneaoBaTensHOCTUA OKOH.

KonunyecTteo nonoc MmacuTabHbIX koadULIMEHTOB Ars ANMHHBIX OKOH. 3TO YMCIo
O0IMKHO BbITh BbIGpPaHO B 3aBUCUMOCTU OT YacTOThl AUCKpeTusaumn. Cm. 6.9.
KonmuecTBo OKkoHHbIX MacLUTaGHbIX KO3 ULIMEHTOB AN KOPOTKMUX OKOH. STO YNCNO
OOMKHO BbITh BLIGPAHO B 3aBUCUMOCTU OT YacTOTbl gUCKpeTM3aumm. Cm. 6.9.
Konn4ecTBo OKOHHbIX MOJSI0C MaclUTabHbIX KO3hULMEHTOB ANA KOPOTKUX OKOH B
cnyyae EIGHT_SHORT_SEQUENCE, B npoTUBHOM Cry4ae — KONNYECTBO OKOH-
HbIX NONOC MacLUTABHbLIX kO3 PULMEHTOB ANA ANUHHBIX OKOH.

Tabnuua, cogepkallasi MHAEKC caMoro HWU3KOro cnekTpanbHoro koaddpuumeHTa
nonockl MaclTabHbIX koadduumeHToB sfb Ana ANUHHBIX OKOH. OTa Tabnuua aon-
XHa 6bITb BbibpaHa B 3aBUCUMOCTU OT HacToThl AuckpeTusaumun. Cm. 6.9.
Tabnuua, cogepxallas MHAEKC CaMoro HU3KOro cnekTpasnbHoro koadduuneHta
nonockl MaclTabHbIx koadduumeHToB sfb ana KopoTkMx okoH. STa Tabnuua aon-
XHa 6bITb BbIBpaHa B 3aBMCUMOCTU OT YacToTbl AuckpeTuauun. Cm. 6.9
Tabnuua, cofepXxalllas MHAEKC caMoro HA3KOro CreKTpanbHoro koadduumeHTa
nonocbl MacwTabHeiX KoadduumeHToB sfb AnNa KOPOTKMX OKOH B cnydvae
EIGHT _SHORT SEQUENCE, vHaue ans AnNHHBIX OKOH.

Tabnuua, koTopasi cogepXXuT HoMep nNepeoro KoadduuneHTa anA section_data ()
B Npefenax rpynnbl. JTO CcMelleHWe 3aBUCUT OT window_sequence v
scale_factor_grouping.

YkasblBaeT Ha 4YacToTy AMcKpeTu3aLuum cornacHo tTabnuuam 8 n 35.

6.3.2 Mpouecc aekogupoBaHuA

6.3.2.1 Nexoaupoeanue single channel_element () v channel_pair_element ()

AnemeHT single_channel_element () coctaBnsietcsi u3 element_instance_tag v individual_channel_stream.
B atom cny4ae ics_info () Bceraa pacnonaraetcs B individual _channel stream.

OnemeHT channel_pair_element () HaunHaeTtcs ¢ element_instance_tag v conara common_window. Ecnu
common_window paBeH '1', To ics_info() ncnonb3ayeTcs coBMecTHO Ans Asyx individual _channel_stream anemen-
TOB, U uHopmauus o MS nepepaetcs. Ecnu common_window pageH '0', To ics_info() cylecTByeT B KaXaoMm
individual _channel_stream n nndopmauus MS He npeacTasneHa.
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6.3.2.2 flekoaunposaHue individual_channel_stream ()

B individual_channel_stream ncnonbayeTcsa cneayowmii Nopaaok AeKoanpoBaHus:

- nonyuuTe global_gain;

- nony4uTb ics_info () (nckaTb B NoToke BUTOB, ecnn o6Lwan MHchopmMaumsa He NPUCYTCTBYET);

- nony4nTb section_data ();

- Nony4uThb scalefactor_data (), ecnv ecTb;

- NoNy4nTb pulse_data (), ecnu ecTb;

- nony4uTh tns_data (), ecnu ecTb;

- Nony4uTh gain_control_data (), ecnu ecTb;

- nony4uTh spectral_data (), ecnu ecTb.

Mpouecc BoccTaHOBNEHUS pulse_data onucaH B pasgene 7, ins_data — B pasgene 12, gain_control naH-
HbIX — B pasgene 14. KpaTkuih 063o0p AekoauposaHus ics_info() (cMm. 6.3), aaHHbIX pasgena 7, MacluTabHbIX
koadpbULMeHToB (pasgensl 7 1 9) N cnekTpanbHbIX AaHHbIX (pa3aen 7) faeTca HuxXe.

6.3.2.3 BoccTaHoBneHwe ics_info ()

Ons anemeHToB single_channel_element () ics_info () Bcerga pacnonaraeTcs HernocpeacTBEHHO Nocre
global_gain B inidividual_channel_stream (). Ana channel_pair_element () ecTb ABa BO3MOXXHbIX PACMONOXEHNS
ics_info (). Ecnv oba oTaenbHbIX kKaHana B MapHOM OKHe NepeknovatoTcs BMecTe, To ics _info () pacnonaraetcs
HerocpeaAcTBeHHO nocne common_window B channel_pair_element () w common_window yctaHaBnuBaeTcsiB 1.
WHave ics_info () npucyTcTByeT cpasy nocne global gain B kaxaom ns aAgyx individual channel_stream () B
channel_pair_element (), » common_window yctaHasnueaetca B 0.

ics_info () coaepxuT nHdopmauuo ob okHe, ceasaHHyto ¢ /ICS, 1 Takum 0bpasom NosBonseT KaHanam B
channel_pair nepekntoyaTtbes Npu HeobxoaMMocTn HezaBucumMo. Kpome Toro, ics_info () copepxxut max_sfb, ko-
TOpbI onpeadenseT BEpXHIO rpaHuLy KonudecTtsa ms_used [] u predictor_used [] 61T, koTopble 4OMKHbI BbITb
nepedaHsl. Ecnu window_sequence sisnsietca EIGHT_SHORT_SEQUENCE, To scale_factor_grouping nepena-
eTcs. Ecnv psig KOpoTKMX OkoH 0BpasyeT rpynny, To OHW COBMECTHO UCMONb3YHOT MacluTabHble koaddrUMeHTHl,
Tak e KaK v no3unuuu intensity stereo n nx cnektpanbHble koadduLmeHTsl YepeaytoTest. MepBoe KOpOTKOE OKHO
BCerada sIiBNsieTCsl HOBOW rpynmnoi, Takum obpasom, rpynnuposka 6uTos He nepegaetcs. MocnegytoLume KOpoTkue
OKHa HaxodsTCA B TOW e caMOoi rpynne, ecnv cooTBeTCTBYOLWUIA BUT rpynnupoBku paeeH 1. Hosas rpynna
HauMHaeTCsl, eCcnu COOTBETCTBYOLLMIA BUT rpynnupoBky paBeH 0. MpegnonaraeTces, 4TO CrpynnupoBaHHLIE KOPOT-
Kne okHa obnaaaroT nogo6Hoi curHanbHol cratucTukoid. CnegoBaTtenbHo, MX cnekTpanbHble 3HaueHUs Yepeay-
oTCA Ans pasMeLleHnst KoppennpoBaHHbIX koadhduumeHToB Apyr ¢ apyrom. Cnoco6 yepegoBaHUsi MokasaH
Ha pucyHke 6. ics_info () Takke coaepXXnT AaHHble NpeackaszaHus 4nsi OTAeNbLHOro KaHana Wnu napbl KaHanos
(cm. pasgen 11).

6.3.2.4 BoccTaHoBMeHWe AaHHbIX pa3geneHus

B ICS BoccTaHaBnmBaeTcs nHdopmauma 06 04HOM ASTMHHOM OKHE WS BOCBMU KOPOTKMX OKHax. [laHHble
pasfeneHuns SBNSTCS NEPBLIM NONEM, KOTOPOe AOMKHO GbITh AeKoAUPOBaHO M ONUCHIBAOT koAbl XaddmaHa,
KOTOpble NPUMEHSIOTCS K nonocam mMactabHbeix koadduumenToB B ICS (cM. pasgensl 7 1 9). dopma AaHHbIX
pasgeneHus: sect _ch kogoBas kHWUra aAnsi pasgenau sect_len aonvHa pasgena.

OTa anuHa BoccTaHaBMMBAETCA MyTeM NnocrefoBaTenbHOro CHMTLIBAHUS pasgerioB U3 notoka 6utos, ¢ ao-
6aBneHMeM cCMMBONA escape K pasgerny, o TeX nop, noka 3HayeHue, OTNIMYHOe OT escape He ByaeT HakaeHo u
fAobaeneHo K pasgeny. 3ToT Npouecc ACHO 0bbACHAETCA NPy Ucnons3oeaHun C-nogobHOro onucaHnsi CUHTaKcu-
ca. CneayeT y4ecTb, 4TO B Npeaenax Kaxaoi rpynnbl pasaenst 4omkHel hopMUMpoBaTh MONockl MacluTaGHbIX
koadpULUMEHTOB OT Hynsl A0 max_sfb Tak, utobbl NepBbIi pasgen B npegenax Kaxaon rpynnbl HaUMHaNCa ¢
HyneBoii Nonochbl, a nocnegHWi pasaen sakaH4usancs Ha nonoce max_sfb.

[JaHHble pasgeneHus ONUCLIBAOT KOAOBYIO KHUTY U 3aTeM ANWHY pasgerna, UCToNb3YIoLLEero 3Ty KOAOBY0
KHUTY, HauMHatoLLLerocst ¢ NepBoil nonockl MaclwTabHbIX koadhUUMEHTOR 1 NpodomKatoLLerocs, noka He byaer
[AOCTUTHYTO MOSHOE KONMUYECTBO NOMoc MacTabHbIX kKoadUUMEHTOB.

Mocne Toro, kak 310 oNUcaHWe NPegoCTaBNEHO, Bce MacLLTabHble kKoadULMEHTLI U CNEKTpanbHble AaH-
Hble, COOTBETCTBYIOLLME HYN1eBOW KOAOBOM KHUre, 0BHYNAIOTCS, U 3HAUYEeHUSs], COOTBETCTBYIOLLME 3TUM MacLTab-
HbIM Ko3dduULMeHTaM Unm CnekTpanbHbIM gaHHbIM, He 6yayT nepeaaHbl. MaclutabHble koaddrumneHTbl N6bIX
nosioc MacluTabHbIx kKoadbdurumeHToB, kogoas kKHura XaddmaHa KOTopbIX ABAsieTCs Hyrnem, ByayT oTépoLleHbl.
To4Ho Tak e, Bce crnekTpanbHble AaHHble, OTHOCALMECA K HYNeBOW kofoBol kHure XadpdpmaHa, uckniovaotca
(cm. pasgensl 7 1 9).

Kpome Toro, cnekrpanbHble AaHHbIe, OTHOCALLMECS K NonocaM MaclLTabHbIX kK03dhULIMEHTOB, Y KOTOPLIX
eCTb CO0PHUK MIHTEHCMBHOCTHBIX KOAOB, He ByalyT NnepeaaHbl, 0aHaKO yrpasnsitoLe UHTEHCUBHOCTHbIE Koadhdu-
uMeHTbl ByayT nepeaaHbl BMECTO MacLUTabHbIX Ko3hPULMEHTOB, kak onvcaHo B 10.2.
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6.3.2.5 Nouck aaHHbIX 0 MaclTabHbIX KoaddprumeHTax u gekoampoBaHue

Ona kaxgon nonocbl MaclUTabHbIX k0adhULUMEHTOB, KOTOpas He HaxoauTCA B pasaene, KoagupPOBaHHOM C
MOMOLLbI0 HyneBor Koaosoi kHurn (ZERO _HCB), nepepaeTca macwtabHbi koadhduumeHT. Takne nonockl byayT
0603HaYeHbI KaK «aKTUBHbIE» MOMOCHl MAcLLTabHbIX kK0athULMEHTOB, a COOTBETCTBYOLWME MacLuTabHble koad-
ULMEHTbI — KaK «aKTUBHblEe» MacluTabHble koaddmumeHTsl. MobanbHoe ycuneHne, NepBbI 3NeMeHT AaHHbIX
B /CS, 06bluHO SiBNSAAETCS 3HAYEHUEM NMEePBOro akTMBHOro MacluTabHoro koadduumeHTa. Bee maclwitabHble koad-
drumeHTsI (n ynpaensioLme koadbdULUMeHTbI) nepeaalnTcs ¢ NOMOLLbO KognpoBaHHbIX XaddmaHom QUKM 3Ha-
YeHUI OTHOCUTENbLHO NpedblAyLLEro «aKTMBHOTO» MacLLTabHoro koadduumeHTa (cM. pazgens 9 v 11). MepsbIvi
aKTUBHBIA MaclLTabHbIi koadduumeHT AnddepeHumansHO KoaupyeTca OTHOCUTENbHO 3HaueHUs FnobanbHoro
yeuneHus. CnegyeT y4ecTb, YTo HeadhdeKTUBHO UcnonkL3oBaTh global_gain, oTAWYHLIA OT NepBOro akTUBHOMO
macLuTabHoro koadduLmeHTa 1 3aTem HeHynesoe 3HadeHne [IMKM ansa nepsoro ANKM 3HaueHus macwtabHoro
koadbduumeHTa. Ecnun kakne-nubo ynpaensiiolme UHTEHCUBHOCTHbIE KO3MDULMEHTHI NOSTYyHeHbI BREpeMeLLKY
¢ ANKM macwtabHbiMn koadduumeHTaMu, OHU OTNpaBNAlOTCS B MoAynb intensity stereo, v He BkntovatoTca
B ANKM-kognpoBaHve 3HaueHuin maclUTabHbIx koadbdurumeHTor (cM. 10.2). 3HauyeHWe NepBoro akTUBHOIO MaclLu-
TabHoro kKoaddumeHTa 06b4HO NepegaeTcs kak global_gain ¢ nepebim JUKM macltabHbIM koachuLmeHTom,
MMetoLLMM HyneBoe 3HadeHne. Kak Toneko MacwitabHble koadhdurumneHThl AeKOANPYIOTCS U UX Lesble 3HaYeHUA
nony4eHsbl, hakTuyeckue aHaveHNs HaxoAaTCs Yepes CTeneHHyto pyHKUMo (CM. pasgen 9).

6.3.2.6 MNownck cnekTpanbHbIX AaHHBIX U AeKoaMpoBaHNE

CnekTparnbHble AaHHbIe BOCCTAHABMUBAIOTCS Kak nocnefHsst Yacte aHanunsa /ICS. OHU COCTOAT U3 BCeX
HeHyneBbIX KO3 ULMEHTOB, OCTaBLUUXCS B CNIEKTPE UMU CNEKTpax, ynopsaoveHHbIX, kak onucaHo B ICS_info.
Ona kaxgoin HeHynesol, HEMHTEHCUBHOCTHOW KOAOBOW KHUMM AaHHbIE BOCCTaHABNUBAKOTCS C NOMOLLbLO Xad-
pmaHa, AekoaMpoBaHUEM HYETBEPOK MW Nap, KaK NMokasaHo B UHCTPYMEHTE NPO3paYvyHoro KogupoBaHuA (CM. pas-
aen 7). Ecnv cnekTpanbHble AaHHbIE CBSA3bIBalOTCS ¢ 6e33HAaKOBOM KOAOBOW KHUroW XaddmMaHa, Heobxoaumele
3HakoBble 61ThI criedytoT 3a KogoBbIM crioBoM Xadpdpmana (cm. 7.3). B cnyyae c6opHuka kopgos ESCAPE, npu
Mony4eHnn 3Ha4eHNs escape, COOTBETCTBYIOLLAs escape-NocreaoBaTesibHOCTL MOABUTCS NOCe yka3aHHOro koga
XadpdbmaHa. MoxeT BCTpeUaTses 0T HyNA 10 ABYX escape-nocneaoBatenbHOCTeN ANns Kaxaow kogosow KombuHa-
Lmn B cbopHuke kogos ESCAPE, B COOTBETCTBUM C HAaNNUYMeM escape-3HaveHuii B AeKoANPYEMOIN KOAOBOW KOM-
6uHaumu. Ona kaxaoro pasaena aekoguposaHve Xaddmara npogonkaeTca 4o Tex Nop, Noka Bce cnekTpanbHble
3HayeHuWs B 3TOM pasgene He 6yayT aekoamposaHbl. Kak Tofbko BCe pa3aensl AeKoaupoBaHbl, AaHHbIe YMHO-
XKalTCs Ha AekoanpoBaHHbIE MacluTabHble Ko3DULMEHTLI, U, B Cnyvae HeobXxoaUMOCTU, yCTpaHsieTcsl Yepeao-
BaHwue.

6.3.3 OkHa U nocneaoBaTeNnbHOCTU OKOH

KBaHTOBaHMEe W KoaupoBaHUE BbLINOAHAIOTCA B YAaCTOTHOM NpocTpaHcTBe. C 9Toi Uenbio BpeMeHHOM
curHan B kogepe TpaHcdopMUpyeTcsl B HacTOTHOe NpocTpaHCcTBo. fekoaep BbinosnHseT obpaTtHoe npeobpasosa-
Hue (cM. pazaen 13). B 3aBUCUMOCTU OT cUrHana Koaep MoXeT BapbupoBaTb YaCTOTHO-BpeMeHHOoe paspelleHne
MyTeM UCMoNb30BaHWs ABYX pasnuuHbix okoH: LONG_WINDOW n SHORT_WINDOW. Ons nepekrioyeHns Mex-
Ay oKHaMK 1cnornbayoTcs IPOMEXYTOYHble OkHa nepexoaa, LONG_START_WINDOWwW LONG _STOP_WINDOW.
B tabnuue 43 gaHbl okHa, COOTBETCTBRYIOLLAA ANMHa Npeobpa3osaHna U hopma okoH. UcnonbaytoTes 2 pasmepa
npeobpasoBaHust: 1024 (HassiBaemoe ANMMHHBLIM NpeobpasosaHnem) U 128 koaddbuuneHToB (HasbiIBaemMoe KopoT-
Kum npeobpasoBaHueM).

MocnegoBaTensLHOCTU OKOH 06pasytoTCA U3 OKOH UCXOAsA U3 Toro, 4To raw_data_block () Bceraa coaepxut
AaHHble, cooTBeTCTBYIOWME 1024 BBIXOAHBIM OTCHeTaM. 3neMeHT AaHHbIX window_sequence onpegensieT Uc-
norb3yemyto nocregoBatenbHOCTbL OKoH. B Tabnuue 44 nokasaHo, kak nocnegoBaTensHOCTU OKOH 0bpasytoTcst U3
OTAENbHbIX OKOH.

6.3.4 NMonocbl MacwTabHbIX k03¢ UUUeHTOB U rpynNupoBKa

MHOXeCTBO MHCTPYMEHTOB AekoAepa BhIMOSHAIOT onepauum Hag rpynnaMu nocneaosatesibHbIX criekTparb-
HbIX 3HAYEHW, Ha3blBAEMbIMU NofiocamMu MacwTabHbIX koadhduumeHToB (cokpalleHHo 'sfb'). LpuHa nonoc
MacLTabHbIx koadhduruUmMeHToB BbIGUpaeTcs Tak, 4Tobbl UMUTUPOBATL KPUTUYECKUE MOSOCHI CITYXOBOW CUCTEMbI
yenoeka. Mo 3Toi NPUYMHE YMCITO MOSIOC MaCLITaBHbIX KOSDULMEHTOB U UX LUIMPUHA 3aBUCSIT OT ASIMHbI Npeo6-
pasoBaHUA U YacToTbl guckpeTuaauun. B Tabnuuax 45 — 57 npusegeHbl cMeLLEHUS Havana KaXkaon nonochl
MacLuTabHbIX koadduLMeHToB Anst AnvH NpeobpasosaHus 1024 1 128 1 pa3nuyHbLIX YacTOT AMCKPETU3ALIMK, COOT-
BETCTBEHHO.

Y106bI YMEHBLLUWUTL KONMYECTBO CrY>KeBHON MHbopMaLmMK B CRyyae UCMonb3oBaHUs NocnegoBaTeribHOCTEN,
koTopble cogepxxat SHORT_WINDOWS, cocegHyne SHORT_WINDOWS moryT 6bITh CrpynnupoBaHb! (CM. pUcy-
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Hok 4). HdbopmaLums o rpynnMpoBKe COAepXUTCA B anieMeHTe aHHbIX scale_factor_grouping. [pynnupoBska o3Ha-
YaerT, YTo NepedaeTcs TONbKO 0AWUH Habop MacLTabHBIX KO3 PULIMEHTOB ANA BCEX CrpynnMpoBaHHbLIX OKOH, Kak
6yaTo aTo oAHO okHO. MaciutabHble koaddULMEHTLI B 3TOM criydae NPUMEHSIIOTCS K COOTBETCTBYHOLLMM CreKT-
panbHLIM JaHHLIM BCEX CrPYMNMPOBaHHbBIX OKOH. YToGbI yBenn4nTL 3ddeKTMBHOCTL NPO3paqHOro KOAMPOBaHNS
(cMm. pasgen 7), cnekTpanbHble AaHHbIe rpynmbl NepeaaoTcs B nopsigke YepegosaHus (cM. 6.3.5). YepegosaHue
BbINOMHSIETCA MO Nonocam MaclUTaGHbIX kKoadhULMEHTOB TaK, YTOOLI CriekTpanbHble AaHHbIe MOrnK BbITb crpynni-
poBaHbl, 4To6bl chopMMpPOBaTL BUPTYaSbHYHO MOSIOCY MacluTabHbIX KO3hULMEHTOB, K KOTOPOI MOXET BbITb Npu-
MeHeH 06LLMiA MacluTabHbI koadduLmMeHT. B npegenax aToro 4oKyMeHTa BblpaXKeHne «nonoca MacliTabHbIX
koadphpmumeHTOBY (CokpalleHHo 'sfb') 03HaYaeT 3T BUPTYarbHble Nonockl MacluTabHbIX koadduumeHTos. Ecnmn
peys MAET O nonocax MaclUTabHbIX KO3thULIMEHTOB OTAENBHBIX OKOH, MCMONb3YETCS BblpaXKeHWe «OKOHHAas Nosio-
ca MacLlTabHbIX kKoadhnLmeHTOB» (CokpalleHHo 'sfb'). U3-3a BNuUsHWS Ha Nonockl MaclTabHbIX Ko3nLMEHTOB
rpynnupoBKa ckasblBaeTcs Ha section_data, nopsake criefoBaHUs CnekTpanbHbIX AaHHbIX (CM. 6.3.5) 1 obiem
KonudecTse nonoc maclitabHbix koadduumenTos. Ans LONG_WINDOW nonockl MacluTabHbIX koadprumeHToB
1 OKOHHbIE MONoCckl MaclUTabHbIX KO3APPULMEHTOB OKHA MOEHTUYHEI, TaK KaK Ha 04HO OKHO MPUXOAMNTCS TOMbKO
opHa rpynna.

YUT06bI yMEHBLUUTL KONMYECTBO MHpopMaLMK, HeoBxoanMoi Ans nepeaayn criyxebHblX AaHHbIX, OTHOCS-
LLMXCA K Kaxkaol nonoce MacluTabHbIX ko3dhnLMeHTOB, NepedaeTcsl afieMeHT AaHHbix max_sfb. Ero sHaveHne
MpeBbIlaeT Ha eVHNLY CaMyto BbICOKYHO akTUBHYH MOSOCY MacluTabHbIX koaddULMeHTOB BO BCeX rpynnax.
max_sfb BNusieT Ha MHTepnpeTaLMio AaHHbIX pasgena (cM. pasaen 7), nepegady MaclutabHbix koahpuLIMEHTOB
(cM. pa3gensl 7 1 9), nepedady AaHHbIX MpeAcka3blBaroLLero ycTpoiictaa (M. pasaen 11) n nepegady ms_mask
(em. 10.1).

Tak kak Monocbl MacLUTabHbIX KO3ULMEHTOB SABNSOTCH OCHOBHBIM SJTEMEHTOM anropyTMa KogupoBaHMst,
HeobxoaVMbl HEKOTOpPbIE CNPaBOYHbIE NepeMeHHbIe U MacCuBbl 4NS ON1caHus npouecca AekoaUPOBaHUs BO
BCEX UHCTPYMEHTAX, C CMOMb30BaHNEM MOoc MaclLTabHbIX ko3hdULMEHTOB. 3TV CNpaBOYHbIE NEpeMEHHbIe
3aBucAT oT sampling frequency, window _sequence, scalefactor _grouping v max_sfb v ornxkHbl 661Tb co3aaHbl
Ansi kaxgoro raw_data_block (). MNceBaokof, nokasaHHbIA HUXe, ONUCbIBaEeT:

- KaK onpeaenuTb Y1Co OKoH B window_sequence num_windows;

- KaK onpeaenuTb YACHo window _groups num_window _groups;

- KaK onpeaennuTL YUCNO OKOH B KaXXAoW rpynne window _group length [g];

- Kak onpeaenuTb obLLee KONUYECTBO OKOHHBIX NONOC MaclUTabHbIX koaddrumneHToB num_swb Ana caktu-
4YecKoro TMna okHa;

- Kak onpegenutb swb_offset [swb], cmelleHne nepeoro koacdduLMeHTa B OKOHHOW Nonoce MacwTabHbIX
K03hpULMEHTOB SWb UCNONBb3YEMOTO OKHa,;

- kaK onpeaenuTsb sect_sfb_offset [g][section], cmelueHne nepeoro koadpdurumneHTa B pasgene section.

370 cMeLLeHre 3aBUCUT OT window_sequence u scale factor grouping v TpebyeTcsi, YTobbI AekoanpoBaTb
spectral_data ().

OnuHHoe okHO Npeobpa3oBaHKA BCeraa onuckIBaeTcst kak window _group, cogepallias €QUHCTBEHHOE OKHO.
Tak kak 4Yncno nonoc macwtabHbIX KO3PULNEHTOB M UX LLIMPUHA 3aBUCSIT OT YacTOTbl AUCKPETU3aLMK, 3aBUCU-
Mble NepeMeHHble MHAEeKeUpyoTca ¢ sampling frequency index ans sbibopa cCOOTBETCTBYHOLLEN TabnuLbI.

fs_index =
sampling_frequency index;

switch (window_sequence) {
case
ONLY_LONG_SEQUENCE:
case
LONG_START SEQUENCE:
case LONG_STOP_SEQUENCE:
num_windows = 1;
num_window _groups = 1;
window_group_length [num_window_groups-1]=1;
num_swb =num_swb_long_window[fs index];
/* preparation of sect_sfb_offset for long blocks */
/* also copy the last value! */
for (i=0;i<max_sfb+ 1; i++) {
sect_sfb_offset[0]fi] = swb_offset long_window(fs index][i];
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swb_offsetfi] = swb_offset long window(fs index][i];
}
break;
case
IGHT_SHORT_SEQUENCE:
num_windows = 8;
num_window_groups = 1;
window_group_length [num_window_groups—1] = 1;
num_swb =num_swb_short_window(fs _index];
for (i = 0; i <num_swb_short window(fs index] + 1;
j++)
swb_offsetfi] = 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_group_length [num_window_groups—1] = 1;
}else

window_group_length [num_window_groups—1] += 1;}
/* preparation of sect_sfb_offset for short blocks */
for (g= 0; g<num_window_groups; g++) {
sect sfb = 0;

offset = 0;

for (i = 0, i < max.sfb; i++) |
width = swb_offset_short_window(fs_index][i+1] —
swb_offset short window(fs index] [i] ;

width *= window_group_length [g];
sect_sfb_offset[g][sect sfb++] = offset;

offset += width;

}
sect_sfb_offset[g][sect sfb] = offset;
}
b
reak;
d
efault:
b
reak;

6.3.5 Nopsaok cnegoBaHuA cnekTpanbHbIX KoadduuneHtToB B spectral_data ()

OnsiokoH ONLY_LONG_SEQUENCE (num_window _groups =1, window_group length [0] = 1) cnekTpane-
Hble AaHHbIE PacnonoXeHbl B NOpsiAKE BO3pacTaHWUS! UX HOMEPOB, Kak NOKa3aHO Ha pUCYHKe 5.

Ons okHa EIGHT_SHORT_SEQUENCE nopsifok cnekrparnbHbIX COCTaBNSIIOLLMX 3aBUCUT OT FPynNUPOBKN
cnepyoLwmum crnocobom:

- rpynnbl cneaytoT Apyr 3a ApYrom;

- B ipeAenax rpynnbl nonoca MacluTabHbIX koadhULIMEHTOB COCTOUT U3 CRIEKTparnbHbIX AaHHbLIX BCEX Crpyr-
nupoBaHHbIX SHORT_WINDOW okoH cOOTBETCTBYOLLLEM OKOHHOW MONOCkl MacluTabHbix koadduumneHTos. Ans
npumMepa, NycTb AfWHA rpynbl HAXOAUTCS B AnanasoHe oT nepeoro Ao BocbMoro okHa SHORT_WINDOW,

- ecI eCTb BOCEMb Py ¢ eAUHWUYHOW ANVHOW kaxaas (num_window_groups = 8, window_group_length
[0] = 1), pe3ynsTaToM ABNAETCS NOCNEAOBATENBHOCTL UX BOCBMU CMEKTPasnbHbLIX 3HAYEHWIA, pacronoXeHHbIX B
nopsiake Bo3pacTaHus;

- eCn1 eCTb TONBLKO OAHA rpynna c AnuHol BoceMb (num_window_group = 1, window_group_length [0] = 8),
B pesynbTaTte cnekTpanbHble AaHHble Bcex BocbMu SHORT _WINDOW okoH YepeaytoTcsi OKOHHbIMM Mof10caMu
MacLUTabHbIX koadbduLMeHToB;

- Ha p1CyHKe 6 MokasaHo pacnonoxeHne cocTaensiowmx cnekrpa ana EIGHT _SHORT_SEQUENCE
¢ rpynnuposkot SHORT WINDOW cornacHo pucyHky 4 (num_window_groups =4);
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- B Npeenax OkoHHOI Nonochl MaclWTabHbIX KoadULIMEHTOB, KoadULMEHTLI PacnonoXeHs! B nopsiake
BO3pacTaHusl.

6.3.6 [lnuHa BbIXOAHOIO CNoBa

ImobanbHoe ycuneHue Ans KaXaoro 38yKOBOro KaHana MacluTabupyetca Tak, YTo6bl LenodncreHHas 4acTb
Bbixoga OMKIT morna ucnonsb3oBaTbCA HENOCPeACTBEHHO B KadecTBe 16-paspsagHbix BbixoAHbIX KM ayauo-
AaHHbIX, NOCTYMarLWLMX B Lndpo-aHanorosbiv npeobpasosatens (D/A). 370 ABNAETCA PEXXUMOM MO YMOMYaHUIo 1
obecne4nBaet koppeKTHble YPoBHU rpomKkocTU. Ecnn aiekoaep obnagaet undpo-aHanoroesIM npeotpasoBarenem,
UMetoLLMM paspelleHue 6osbe 16 paspagos, To Beixoq OMOKI MoxeT 6bITb ycuneH Tak, 4tobbl cchopMupoBaTs
TpebyeMmblil pasmep cnosa. B aTom cnyyae ypoBeHb Ha Bbixofe npeobpasoBaTens 6yaeT cooTBeTCTBOBATL Chy-
yaio ¢ 16-paspsiaHeim D/A, ogHako 6yaet obnagats 60nbwWmnM AMHAMWYECKUM AMana3oHOM U MEHbLLUM YPOBHEM
LLUYMOB KBaHTOBaHWA. AHasnorn4HelM o6paszom o6cTout cutyauus c 6onee KOPOTKUMU CROBaMMU.

6.4 Kanan Hu3ko#n vactotbl (LFE)

[na coBmecTuMocTn ¢ 06bIMHON CTPYKTYpol aekoaepa lfe_channel _element() onpeaensietcs kak ctaHaap-
THbIW individual_channel_stream (0) anemeHT, paBHbIi single_channel_element (). Takum o6pasoM, Aekoauposa-
HVe MoXeT BbITh BbIMOMTHEHO C NOMOLLILIO CTaHAapTHOM NpoLieaypbl AekoanposaHus single _channel_element ().

Y106k OCTUYL BonbLUel ckopocTu Nepeaayn 1 achdbeKTUBHOCTU annapaTHON peanusauum aekoaepa LFE,
TpebyeTcsi NPUMEHUTL HECKOSBKO OrPaHUYEHWIA K ONLMSM, UCNOSNb3YyeMbIM AJ151 KOAWPOBaHWSA 3TOrO 3/IeMeHTa:

- none window_shape Bcerga yctaHasnueaetcs B 0, CUHYCHOe OKHO (cM. 4.3, Tabnuua 15).

- none window_sequence scerga ycraHasnueaetcs B0 (ONLY _LONG_SEQUENCE) (cm. 4.3, Tabnuua 15).

- TONbKO caMble HWKHUE 12 cnekTparnbHbIX KoadduumeHTos ntoboro LFE MoryT 6biTb HEHYNEBLIMU.

- BpemeHHoe (bopMMpoBaHUe LLIyMa He UCTionbayeTes, T.e. tns_data_present yctaHasnuaeTcs B 0 (cm. 4.3,

Tabnuua 16).

- NpeAckasaHue He ncnonb3yercs, predictor _data_present yctaHasnusaetca B 0 (cM. 4.3, Tabnuuy 15).
Hanuune kaHanoB LFE 3aBUCUT OT UCMOML3yeMOoro npocuns.

6.5 AnemeHT KoHdUrypauum nporpammbl (PCE)

3OnemeHT program_config_element () MoxeT npucyTcTBOBaThL Kak BHe AaHHLIX AAC, Hanpumep B adif_headen(),
Tak 1 BHyTpy AAC KkaK CUHTaKCUYeCKWiA anemeHT B raw_data_block ().

6.5.1 ®yHKUUN AaHHbIX
byte_alignment ()

Ons anemeHToB PCE B npepenax raw_data_block (), BblpaBHWBaHWE OTHOCK-

TenbHO nepsoro 6uta raw_data block (). Ons anemeHToB PCE B npepenax
adif_header (), BblpaBHVBaH/e OTHOCUTENBHO NEPBOro BUTa 3arosioBka.

6.5.2 AneMeHTb! AaHHbIX
profile
sampling_frequency_index

num_front_channel_elements

num_side_channel_elements
num_back_channel_elements
num_Ife_channel _elements
num_assoc _data elements
num valid cc _elements

mono_mixdown_present

mono_mixdown_element_number
stereo_mixdown_present
stereo_mixdown_element_number
matrix_mixdown_idx_present

OByx6UTHBIA MHAeKE Npodmns B Tabnuue 31 (Tabnuua 25).

YkasblBaeT Ha 4acToTy AUCKpeTM3aLmMW Nporpammebl (M BCEX ApYruX Npo-
rpamm B 3TOM NOTOKe BUTOB).

Y1Ccno cUHTaKCUYeCcknx aeMeHToB ayamo B NepedHuX kaHanax, ot nepea-
Hero K 3agHemy, CUMMETPWYHO fieBble U MpaBble, UK NONepeMeHHO NeBble
1 npasble B Cllyvae afieMeHToB OAVHOYHOTo KaHana (Tabnuua 25).

Yncno anemeHToB 6OKOBbIX KaHanoB (Tabnuua 25).

To e, AnsA 3agHero kaHana (Tabnuua 25).

Yucno anemerToB LFE kaHana (Tabnuua 25).

Yucno aneMeHToB, CBA3AHHBIX C 3TOW NporpamMmoint (Tabnuua 25).

Yucno anemeHTtoB CCE, KoTopble MOryT bbiTk Ao6aBneHsl K ayanoaaHHbIM
aTol nporpammbl (Tabnuua 25).

OavH 6UT, yKasbiBaloLLMiA Ha NPUCYTCTBUE 31eMeHTa MOHO cBefieHus (Tab-
nua 25).

KonuyecTso ykasaHHbIX SCE MoHO cBefieHun (Tabnuua 25).

OpavH 6UT, yKasblBaloLLMii Ha NPUCYTCTBUE CTepeo cBeaeHUst (Tabnuua 25).
Yucno ykasaHHbIx CPE cTepeo cBefieHus (Tabnuua 25).

OawH buT, yKasbIBaoLWWiA Ha NPUCYTCTBUE MaTPUYHOW MHGOopMaunK cpea-
CTBaMU UHAEKca MaTpudHoro koathdpuumeHTa ctepeo (Tabnuua 39). Ana scex
KoHpurypaLumii, kpome 3/2, aToT 61T fornkeH 6bITs paBeH '0' (Tabnuua 25).
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matrix_mixdown _idx Oeyx6uUTHOE None, onpeaensiioLee UHAeKc koadduumeHTa ceegenna, Ans
UCNoONb30BaHWUs B 06beanHeHWn 5 kaHanos B 2. Bo3aMoxHble MaTpudHbIe
koachdpuumMeHTI NepeuncrneHsl B Tabnuue 39 (tabnuua 25).

pseudo_surround_enable OauH 6uT, ykasbiBaloWMA Ha BO3MOXHOCTb CBEAEHUS ANA NCeBAONPOCT-
paHCTBEHHOIO OKpYXeHus (Tabnvua 25).

front_element is _cpe YkasbiBaer, aenstorcs i SCE unm CPE nepegHuMun anemeHTamu (Tabnu-
ua 25).'0' cootBetcTByeT SCE, 1’ cooTBeTcTBYET CPE.

front_element tag select instance_tag SCE/CPE, appecyeMmbix Kak nepegHue anemeHTbl (Tabnu-
ua 25).

side_element is_cpe Cwm. front_element_is_cpe, HO Ansl aneMeHTOB CTOPOHbI (Tabnuua 25).

side_element tag select Cwm. front_element _tag select, Ho Ans anemMeHToB CTOPOHbLI (Tabnuua 25).

back_element is cpe Cwm. front_element is_cpe, Ho ansi 3agHvX anemMeHToB (Tabnuua 25).

back_element tag select Cwm. front_element _tag select, Ho ansi 3agHnx anemeHToB (Tabnuua 25).

Ife_element tag select instance_tag kaHana H13kol YacToTbl (Tabnuua 25).

assoc_data element tag select instance_tag DSE (Tabnuua 25).

valid_cc_element tag select instance_tag CCE (tabnuua 25).

cc_element is_ind _sw OauH 61T, ykasbiBaloLLMIA, 4TO cooTBeTCTBYOWMIA CCE — HezaBUCMMO ne-
peknoYaeMblii cnapeHHbIi kaHan (tabnuua 25).

comment_field _bytes OnvHa nons kommeHTapusi, B 6alitax (tabnvua 25).

comment_field data HaHHble B none kommeHTapus (Tabnuua 25).

ObpaueHue Kk anemeHtam SCE wnn CPE B npegenax PCE npoucxoauT ¢ MOMOLLLIO ABYX 3NeMEHTOB
CuHTakcuca. Bo nepBbIx, arieMeHT CUHTaKeuca is_cpe BbIbupaeT, NoaToMy npoucxogut obpatlleHue k SCE nnum
CPE. Bo BTOpbIX, 3NeMeHT cuHTakcuca tag_select BbibupaeT instance tag SCE/CPE. ObpalueHue K anemMmeHTam
LFE, CCE v DSE ocywecTtBnsieTcs HenocpeACTBEHHO Mo uX instance_tag.

6.5.3 KoHdurypaumuna kaHana

Ayawno cuHTakeuc AAC obecneunsaeT Tpu cnocoba Nnepegaym cooTBETCTBUS KaHANOB (M3NYECKUM pacrio-
NOXeHUAM ANHaMUKOB.

6.5.3.1 flBHOe cOOTBETCTBUE KaHASOB C HACTPONKAMU MO YMOMYaHWIO

CooTBeTCTBUSA KaHanoB No yMon4aHuio onpeaensitotes B Tabnuue 42 (3HaveHua 6onbLe 0).

6.5.3.2 flBHOe coOTBETCTBME KaHaroB Ha OCHOBe program_config_element ()

TMobas BO3MOXHasi KOHdUrypauusi kaHanoB MoxeT ObiTb onpegeneHa npyv  MOMOLUM
program_config_element (). CywiectayeT 16 AocTynHbIX anemeHTos PCE, kaxabii U3 KOTOPbIX MOXET yKasblBaTb
Ha oTAernbHYK MporpamMy, KoTopasi NpycyTCTBYET B noToke HeobpaboTaHHbIX AaHHbIX. Bce goctynHbie PCE
B Npegenax raw_data_block() QomkHbl cnegoBaTb nepef BCEMU APYTUMU CUHTAKCUYECKUMU 3MeMeHTaMu.
Mporpammbl MOTyT COBMECTHO UCMOMb30BaTh HEKOTOPLIE 0BLLMe ayano CUHTaKCUYEeCKUe aneMeHTbI, HanpuMep
obwmn channel pair_element () n paznuuHble KaHanbl KOMMEHTapWeB Ha pasfNWYHbIX si3blkaX. [aHHbI
program_config_element () cogepXut MHOpMaLmio, UMEIOLLYYIO OTHOLUEHWUE TOIMBKO K OZIHOM NporpaMMe us Tex,
KOTOpble MOryT BbIThb BKItOUEHbI B raw_data_stream (). BkntoueHHbii B PCE "cnncok nepeaHux kaHanos", opraHu-
30BaH Mo NpuHLMNY cHavana ueHTpanbHbIA, 3aTeM ocTanbHble, NeBblli U Npasbli. B aToM cnncke SCE ueHTparb-
HOro KaHana, ecnvm UMeeTCsl, AOSKeH credoBaTh NepBbIM, a Nobble apyrne SCE A0mKHbI NOSIBNATLCS B Napax,
coctasnss napy LR. Ecnu ykasaHbl Tonbko ABa SCE, 3T0 cooTBETCTBYET 0AHON cTepeodoHndeckor nape LR.

Mocne cnncka nepeaHUX KaHaNoB MMeeTca "cnMcok BGOKoBLIX kKaHanoB", cocToaAwmux U3 CPE nnn us nap
SCE. OHu nepeuncnaoTcs B nopsake oT nepegHero K Telnosomy. CHoBa, B cnyyae napbl SCE, nepsbiM naet
NeBbI KaHar, BTOPbIM — MpaBbliA KaHar.

Mocne cnvcka GOKOBLIX KaHANOB crefyeT CMUCOK TEUTOBLIX KAHAIOB, NEPEYNCIIEMbIX CHAPYXXWU BHYTPb.
Jlioboit SCE, kpome nocnegHero gomkeH bbiTk cnapeH, U Hanuuve Asyx SCE (oTaeneHeIX unu nocne CPE)
ykasbiBaerT, UTto Asa SCE siBnsitoTcs NEBbIM U NPpaBbIM ThINIOBbIM LIEHTPOM COOTBETCTBEHHO.

KoHdpurypaums, obosHaueHHass PCE, BcTynaeT B cuny B raw_data_block (), copgepxatwem PCE. Konude-
CTBO nepeaHux, BOKOBLIX U 3aAHMX KaHanNoB, ykasaHHoe B PCE, oormkHO NpucyTcTBOBaTL B TOM Br10Ke 1 BCeX
nocneaylowux raw_data block () brniokax, noka He 6yaeT nepeaaH raw_data block(), copepxxaluuin Hosblil PCE.

Tarkke onpegensitoTcst Apyrve anemeHTbl. CIMCOK 0AHOro UK Heckonbkux LFE, CNNCoK 0QHOMO Uin He-
CKONbKUX (3aBUCUMBIX OT Npocbuns) CCE, ans ocyllecTBneHust ynpasneHusi aanoramu U pasnuyHbiMy cnapeH-
HbIMW UHTEHCUBHOCTHBLIMU MOTOKAMU pasfMYHbIX KAHAOB, NPU UCTMONb30BaHUN TEX e OCHOBHBIX KaHanoB. Cnu-
COK MOTOKOB aHHbIX, CBSI3aHHbIX C MPOrpaMmMoi, Takke MOXET CBS3biBaTb OAWH unu 6onee NOTOKOB AaHHbLIX
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€ NporpamMMoii. dnemeHT KoHdUrypaumm nporpaMmmbl Takke NO3BONSIET onuncaTb 0AMH MOHOMOHUYECKWIA U 0AWH
cTepeodoHUIeckol KaHasbl, 06beanHEHHbIE B KaHan cBeAeHUS ANs 0IHOBPEMEHHO nepeaayn.

OnemeHT PCE He npeaHasHaveH ansi 6bICTPOro uameHeHus nporpammel. B nio6oii MoMeHT BpeMeHu, Koraa
AanHbI PCE, B cOOTBETCTBUU C ero element_instance_tag, onpeaensieT HOBY!O (B NPOTUBOMOOXHOCTbL NOBTOpP-
HOMY) Nporpammy, Aekogep He obsizaH obecneunBaTb HeNPepPbLIBHOCTL 3BYKOBOMO CUrHana.

6.5.3.3 HesiBHOe cooTBETCTBUE KaHasloB

Ecnn HeT sIBHOrO COOTBETCTBMSI KaHanoB, criedylolme MeTofbl ONUCLIBAOT HESIBHOE COOTBETCTBUE
KaHanos:

1) NMioboe konuuecTBo SCE MOXET NOSIBUTLCA (40 TEX NOp, NoKa pas3peLLeHo APYTMMU orpaHUYMBAIOLLMU
hakTopamu, Hanpumep npodunem). Ecnu ato konnuectso SCE HeveTHoe, To nepsbii SCE npeacTaBnsieT nepe-
AHWI LeHTpanbHbIA kaHan, u apyroit SCE npeacTtaenaeT napbl kaHanos L/R, cnegys OT LeHTpa B CTOPOHbI U
Ha3ag, K TblITOBOMY KaHaJy.

Ecnu konndectBo SCE yeTHoe, To SCE UHTepnpeTUpytoTcs kak napbl L/R, OT nepedHero LieHTpa B CTOPOHbI
W Hasag, K TLIIOBOMY KaHany.

2) MoxeT npucyTcTBoBaTh Ntoboe konuuectso CPE vnu nap SCE. Kaxaplii CPE vnu napa SCE npeacTae-
nsoT ogHy napy L/R, nocne nepBbix Habopos SCE anemMeHTbl cneayoT NornapHo A0 AOCTUXKEHUS ThISTOBON LIEHT-
panbLHO Napbl.

3) MoxeT npucyTcTeoBaTh fitoboe konuyectso SCE. Ecnu 3To KonuuecTso siBnsieTcsl YeTHeIM, L/R napbl
pacnpegeneHbl oT 2) Ao TeifoBOro LeHTpa. Ecnun aTo konuyecTBo HeweTHOE, OHO pacnpegensietcs no L/R napam,
3a ucknoveHnem nocnegHero SCE, KOTOPbIA NpUcBaMBaeTCA ThINIOBOMY LIEHTPY.

4) MoxeT npucyTcTBoBaTh /toboe konvvecTso LFE. inAa cny4vas, koraa uMeetcst Heckornbko LFE, cooTseT-
CTBUWE FPOMKOTOBOPUTENSIM He onpeaeneHo.

B crnyyae Takoro HesIBHOro COOTBETCTBUS KaHaNoB, Yucno u nopsgok SCE, CPE v LFE v nonyvatowascs
KOHUrypauma He OOSMKHLI MEHATLCA B Npefernax notoka 6utos 6es3 otnpasneHus program_config_element (),
HesIBHasi cMeHa koHdUrypaLum He paspelleHa.

Opyrve cuHTakcMyeckne ayamo afieMeHThbl, KOTOpble He NogpasymMeBatoT HanuuMsa 4ONONHUTENbHbBIX IPOM-
KoroBopuTenew, Takve Kak crapeHHeli channel_element, MoryT cnefioBaTthb 3a NepeqnucrieHHbIM Habopom CUHTak-
CUYecKknX aneMeHToB. OYeBUAHO CUHTAKCMYECKUAE IEMEHTBI, HE OTHOCSILLMECS K 3BYKOBBIM, MOTYT GbITb Nonyve-
Hbl B AOMNOMHEHWE K NepeYvncneHHbIX CUHTaKCUYecKUM aneMeHTam B MPOM3BOSIbHOM Nopsiake.

6.5.4 MeToa maTpuUiHoOro ceeieHus

6.5.4.1 OnucaHve

MeToa MaTpu4yHoro ceegeHus NpUMeHseTcs TONbLKO ANA CBeAeHUA KoHUrypaLum rpoMkoroBopuTenei 3
nepeaHnx/2 3agHux, 5-kaHarnbHOW NPoOrpamMmbl, B CTEPEO UM MOHO Nporpammy. OTo He NPUMEHUMO K No6ol
Apyroii nporpamme, Kpome koHdpurypaumm 3/2.

6.5.4.2 MNpouecc MaTpuyHOro ceeeHUs

TpebyeMblil curHan ctepeo MoXeT BbiTb creHepupoBaH MaTPUYHBIM AEKOAEPOM MPY MOMOLLU OAHOTO W3
ABYX HabOPOB ypaBHEHWIA.

Habop 1:
- =__1+1/\1E+A.[L+C/J§ +A-Lg]
R =m~[R+C/\/§+A‘RS]
Habop 2:
L= 1/1/51+2.A4[L #CINZ = ALy +Ro)
R :m{mmﬁ%,(g +R)]

rae L, C, R, Lyv Rg— ucxoaHsle curHansl, L' R'— nonyyeHHbIe curHassl cTepeo, A — MaTpuuHbIi koadduLm-
eHT, 0603HaueHHbI matrix_mixdown_idx. KaHanbl LFE nckitovatoTes U3 cBeaeHUs.
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Ecnu donar pseudo_surround_enable He ycTaHOBMNEH, TO UCMONb3yeTCA ToNbKo Habop ypasHeHW 1. Ecnn
pseudo_surround_enable yctaHOBMEH, TO MOTYT UCMOSBL30BaTLCA Kak HAabop 1, Tak n Habop 2, B 3aBUCMMOCTM OT
HanM4Ms B pecuBepe CpeacTB NPOCTPaHCTBEHHOMO CUHTE3a.

MoxHo NoNy4YnUTb MOHO CUrHaI, UCMONb3yA creaytoliee ypaBHeHNe

1

M=_———
3+2-A

L+C+R+A-(Lg + Ry)].

6.5.4.3 PekomeHgauua

MaTpu4Hble cBegeHUs NO3BOSISIIOT OPraHW30BaTh PEXMM, BbIroAHbIV 4N HEKOTOPLIX ONepaTopoB Npu onpe-
AeneHHbIX obcToaTenbcTBax. OgHako pekoMeHayeTcs He UCMoMb3oBaTh 3TOT MeTop,. MNcuxoakycTuieckme NpuH-
LMnbl, Ha KOTOPbLIX 6a3npyeTcs koanpoBaHWe 3ByKa, HapyLLAKTCA 3TUM METOAOM MOCT-NPOLLECCHHTa, U NepLuenun-
OHHO BepHOe BOCCTaHOBJIEHUE CUrHalna He MOXeT ObITb rapaHTupoBaHo. B cuHTakcuce AAC pekoMmeHayeTca
Ncrosib3oBaTb CTEPEO UM MOHO cBeaeHue Ans obecnevyeHns cTepeo N MOHO, CO34AHHOMo B CTaHAapTHOW
CTyAuN.

CTepeo 1 MOHO KaHanbl CBeAeHWsi AOMONHUTENBHO NO3BONAIT NPOBaiAepY KOHTEHTa OTAENbHO yNyJllaTb
CTepeo 1 MHorokaHasbHble MPOrpamMmmbl — 3TO HEBO3MOXHO NMPU UCMONb30BaHUM MaTPUYHOTro MeToaa.

M3-3a anropnTMOB, UCMONb3YyeMbIX AMSl MHOrOKaHanbHOro U CTepeo KoAUPOBaHUS, nydllas KoMbuHauus
KayecTBa 1 CKOPOCTUW Nepedadn obbi4HO obecneunBaeTcs Npu UCNONb30BaAHUK CTEPEO.

Tab6nuuya 39 — MaTpuiHble koahULMEHTbI

matrix_mixdown_idx A
0 1W2
1 112
2 1(2N2)
3 0

6.6 AnemeHT noTtoka AaHHbIX (DSE)
6.6.1 PYHKLMN AaHHbIX
byte alignment () BbipaBHUBaHWe OTHOCUTENbLHO NepBoro 6uta raw_data_block ().

6.6.2 3nemMeHTbI AaHHbIX

data byte align flag OauH 6uT, yKasblBaloLWWiA, YTO BbipaBHUBAHWE BbINOMHAETCA B NpeAenax anemMeHTa
noToka AaHHbIX (Tabnuua 24).

count HayanbHoe 3HayeHue AnvHbI NoToKa AaHHbIX (Tabnuua 24).

esc_count MHKpeMeHT AnuHbI AaHHBLIX UNW aneMeHTa AononHeHus (Tabnuua 24).

data_stream_byte BaiiT noToka faHHbIX, M3BMEYeHHbIN U3 NoToka 6UToB (Tabnuua 24).

OnemMeHT AaHHbIX coaepXuT ntobble AOMOMHUTENbHBIE AaHHbIE, HANPUMep BCnoMoraTerbHylo MHGop-
Mauuio, KoTopasi He SIBNSEeTCsl HeNnocpPeACcTBEHHO YacTbio ayanonHgpopmaunm. BoamoxHo noboe Konmyectso
3/1IeMeHTOB [aHHbIX C OAMHAKoBLIM element instance_tag wnun Ao 16 anemMeHToB AaHHbIX C PasnUYHbLIM
element_instance_tags. Npouecc paclundpoBKy aneMeHTa gaHHbIX ONUCHIBAETCA B 3TOM NyHKTE.

6.6.3 MNpouecc aekogupoBaHus

MepBbIM cHATLIBAETCA CUHTaAKCUYECKUA anemeHT data_byte align_flag pasmepom 1 6UT. 3aTeM cunTLIBaET-
cs1 8-buTHoe 3HaueHwe count. OH coaepXXWUT HauarnbHbIM pa3Mep NOToKa AaHHbIX B Galitax. Ecnv count paseH 255,
€ro 3Ha4YeHVe NHKPeMeHTUPYeTCs BTOPLIM 8-BUTHBLIM 3HaYeHneM, esc_count, U 3TO 3akKloYMTesIbHOe 3HaYeHne
COOTBETCTBYET KonuyecTBy 6aiT B aneMeHTe noToka AgaHHbIX. Ecnu data_byte align flag yctaHoBneH, BbINOMHSA-
eTcsa BblpaBHuBaHuWe. [lanee cnegytoT 6aiiTsl NOTOKa AaHHbIX.

6.7 AnemeHT 3anonHeHusn (FIL)
6.7.1 3neMeHTbl AaHHbIX

count HavanbHoe 3HaveHue anvHel extension payload () (Tabnuua 26).
esc_count MHkpemeHT AnuHel extension_payload () (Tabnuua 26).

40



rOCT P 54713—2011

6.7.2 MNpouecc aekoaMpoBaHuUA

OnemeHThl fill_element () moryT 6bITe A06aBNeHb! 415 yYeTa pasnuyHbIX paclunpeHuii. PaspellueHo nioGoe
Konu4ecTBo anemeHTos fill_element ().

CuHTaKcu4eckuil aneMeHT count gaeT HavanbHoe 3HavYeHue ANWHBI AaHHbIX 3anonHeHus. Ecnv count pa-
BeH 15, ero sHaueHWe MHKPEMEHTUPYETCA 3HaUYEHNEM eSc_count, N 3To 3aKkMoUUTeNlbHOe 3Ha4YeHe COOTBETCTBY-
eT konudecTBy fill_bytes, koTopoe ByaeT cuuTaHo.

6.8 PacwupeHue
6.8.1 O6GLwune cBegeHUA

1 3nemMeHTbI AaHHbLIX
extension_type Mone, pasmepoM 4 61Ta, yKkasbiBatoLlee Ha TUM KOHTEHTa anemMeHTa 3anofiHeHus (Tab-
nvua 26).
2 MpoLecc gekoanpoBaHus
Pa3peLueHo ntoboe konudecTso extension_payload ().
CnegytoLlue CUMBOIbHbIE COKpaLLeHNs ANsi 3HaveHWii nons extension_type onpegenetsl B Tabnuue 40.

Tabnwuuya 40 — 3Ha4eHust anemMeHTa gaHHbix extension_type

Cumson 3HaveHue extension_type HasHaueHue
EXT_FILL ‘0000 3anonHeHne notoka 6uToB
EXT_FILL_DATA '0001" 3anonHeHne 6utamMu gaHHbIX
EXT_DYNAMIC_RANGE 1011 YnpaenexHne AMHaAMUYECKUM AUANaszoHOM
EXT_SBR_DATA 1101 Pacwwupenne SBR
EXT_SBR_DATA_CRC 1110’ Pacwupenne SBR ¢ CRC
— gpyrme 3HaqeHus 3apesepBupoBaHo

3apesepBupoBaHHble 3HaYeHUs MOryT UCMOMNL30BaTLCA AN AanbHenLWwero paclupeHusi CUHTakeuca.
6.8.2 [laHHble 3anonHeHUs U apyrue 6uTbl

6.8.2.1 OnemeHTbl AaHHbIX

fill_nibble 4-6uTHoe none 3anonHeHus (Tabnuua 28).
fill_byte BaiiT, oTbpacsiBaeMblii AekogepoM (Tabnuua 28).
other bits BuTbl, oTOpackiBaeMble AekoaepoM (Tabnuua 28).

6.8.2.2 MNpouecc gekoanpoBaHus

[JaHHble 3anonHeHns AomkHbl 6biTb AobaBneHbl, ecrin obLuee KonMuecTso GUTOB BCex ayAMoaaHHbIX BMeC-
Te CO BCeMU AOMNOMHUTENbHLIMU AaHHLIMU MEeHbLLE, YEM MUHUMAanbHOe 4ONYCTUMOE KONMYecTBO GUTOB BO dhpeit-
Me, HeobxoarmMoe Ans AOCTKEHUS LeneBoit ckopocTu nepegadn. Mpu HopMasnbHbIX YCNOBUSIX 4SS 3aM0SIHEHUA
pe3epByapa 61TOB BMECTO BUTOB 3aMofHeHUs UCnonbayoTes cBoboaHble GUTLI. BUTLI 3aMoNHEHUs AONUCHIBAKOT-
CA, TONbKO eCl1n pe3epByap OUTOB MOJIOH.

CnegayerT yyecTb, uTo fill_nibble nonxeH 6uiTe paseH '0000', a fill_byte paseH 10100101’ (ana ynydweHus
CaMOCUHXPOHU3ALIUN).

6.8.3 YnpaBneHue auHamuveckum ananasoHom (DRC)

6.8.3.1 DnemeHTbl aHHbIX

pce_tag present OpwH 6uT, ykasbIBaloLLWiA Ha MPUCYTCTBUE Tera afieMeHTa nporpaMmbl (Tabnuua 29).

pce_instance_tag Mone Tera, ykasbiBawLLee, C Kakol Nporpammon accouumpyetca uHgopmaums
0 AVHaMU4YeckoM gnanasoHe (Tabnvua 29).

drc _tag reserved bits B pezepse (Tabnuua 29).

excluded_chns present OpauH 6uT, ykasbiBatoLLyi Ha NPUCYTCTBUE UCKITHOYEHHbIX KaHaNoB (Tabnuua 29).

drc_bands_present OauH 61T, yKasbIBaKOLLMIA Ha MPUCYTCTBIE MHOronoriocHoi nHcopmaumm DRC (Tab-
nvua 29).

drc_band _incr Yucno guanasoHos DRC, 6onbLiee yem 1 (Tabnuua 29).

drc_bands _reserved bits B pesepse (Tabnvua 29).
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drc_band_top [i] YkasbiBaeT Ha BEepXHIOK YacTh i-fo guanaszoHa DRC ¢ warom B 4 criektparnbHsie
nvHuu (Tabnuua 29). Ecnu drc_band top [i] = Kk, TO nHAEeKC caMOil BbICOKOW
cnekTpanbHo  nuHuMM i-ro avanasoHa DRC paseH k*4+3. B cnyvae
EIGHT_SHORT_SEQUENCE window_sequence WHOEKC WHTepnpeTUpyeTca Kak
yKkasarenb Ha COCTaBHOW MaccuB 13 8*128 4aCTOTHbIX FIMHWUIA, COOTBETCTBYIOLLMX
8 kopoTkMM NpeobpasoBaHUAM.

prog ref_level_present OavH 6uT, yKasblBatoLLMIA HANMYME KOHTPOSLHOTO YPOBHSA (Tabnuua 29).

prog_ref level KoHTponbHbIA ypoBeHb. BenvumHa ypoBHS BOoCnpounsseaeHns kaHanos (Tabnu-
ua 29).

prog_ref _level reserved bits B pesepge (Tabnuua 29).

dyn_rng_sgn[i] 3Hak ynpaeneHus uHamuieckum gnanasoHoM. OauH 61T, ykasbiBaloLLMA Ha 3HaK
dyn_rng_ctl (0, ecnv nonoxutenbHbId, 1, ecnu oTpuuaTtensHbli (Tabnuua 29).

dyn_rng_ctl[i] Mogaynb ynpaeneHvs AuHamm4eckum auanasoHom (Tabnuua 29).

exclude_mask [i] Tlornyeckuin MaceuB, yKasbiBaloOLLMIA HA 3BYKOBbIE KaHarbl porpammel, KoTopble

nckntovatotesi us DRC.
additional_excluded_chns [i] OawvH 61T, yka3sbiBaloLLWi Ha HaNM4Me AONONMHUTENBHBIX UCKITIOYEHHbIX KaHanoB
(Tabnuua 30).
6.8.3.2 MNpouecc aekoguposaHua
OueHka noTeHunanbHo OCTYNHOM MHdOopMaLIMK yNpaBrieHUs AUHAMUYECK M AUanasoHoM B Aekoaepe AB-
nseTca onuMoHanbLHON.
prog_ref_level_presentykasbiBaer, uto prog _ref level nepegaetcs. B aTom cnyyae prog ref _level nepepa-
eTca ToNbKo no TpebosaHuio (HanpuMep, oaHaXAbI).
prog_ref_level keaHTyeTca ¢ warom 0,25 ab, ucnonbays 7 6UTOB, M NO3TOMY AMHAMUYECKUA AnanasoH
paseH npubnuantensHo 32 ab. BoccTtaHoBNeHWe BhINOMNHSIETCS No hopMyrne

level = 32767-TProsrellevel24

rae «nosHbI ypoBeHb» cooTBeTCTBYET 32767 (prog_ref _level = 0).

pce_tag present ykasblBaerT, uTo pce_instance_tag nepepaetcs. B atom cnydae pce_instance_tag nepe-
AaeTcsi ToNbKo No TpeboBaHuWio (Hanpumep, ogHaXabl).

pce_instance_tag ykasbIBaeT, C Kakol NporpamMmoin accoummpyeTca nHgpopmauma o guHammuy4eckom avana-
30He. Ecnv aToT Ter He NpuUcyTCTBYeT, TO UCMOML3YEeTCs MporpaMma no yMonyaHuio. Tak Kak B KaXaom NoToke
6uToB AAC 06bIYHO eCThb TONBLKO 0AHAa NporpamMma, 3To siBnsieTcs Hanbonee pacnpocTpaHeHHbIM pexxumom. Ans
KaxkoW NporpamMmmbl MHOTOMPOrpaMMHOro NoToKa BUTOB AoMKHa NepeaaBaThCs CBOst UHGOPMaLMA 0 AUHaMUYec-
KoM AuanasoHe B oTAenbHOM extension_payload () anemeHTa fill_element (). B cnyyae MHoronporpaMMHoOro noto-
Ka Bcerga AomKeH NpUcyTcTBoBaThL pce_instance_tag.

BuT drc_tag reserved_bits 3anonHatoT AONOSHUTENBHBIE MOSIs A0 LEenoro Ynicna 6ai.

BuT excluded chns_present ykasblBaeT, UTO KaHanbl, KOTOpble AOMKHbI BbITb LCK/TIOYEHbL! 3 00paboTku
AVHaMUYeckoro AnanasoHa, crneayroT cpasy xe nocfie atoro 6uta. Macku kaHanoB AomkHbl NepeaaBaThCsl B
KaxkgoM coperime, rae ecTb UCKITHYEHHbIe KaHanbl. CnegyroLe NpUHLMMLI YyopAaaouMBaHs UCMONb3YTCS, YTo-
6bl Ha3Ha4UUTL exclude _mask BbIXOAHBIM KaHaNam:

Ecnu PCE npucyTcTtayeT, bUThl exclude _mask cooTBETCTBYIOT 3BYKOBLIM KaHanam B aneMeHTax CUHTaKcu-
ca SCE, CPE, CCE v LFE B nopsigke ux nosisneHus B8 PCE. B cnydae CPE nepBbili nepegaHHbl 6UT Macku
COOTBETCTBYET NEepBOMY kaHany B CPE, BTopoli nepefaHHbIi 6UT Macku — BTopoMy kaHany. B cnyvyae CCE 6ut
Macku nepegaeTcsl, TONbKO eCrny CnapeHHbIi KaHan SBMSETCA He3aBUCUMO NepeknoYaeMbIM.

Ecnun PCE He npucyTcTBYET, BUThI exclude _mask COOTBETCTBYIOT 3BYKOBLIM KaHaam B afieMeHTax CUHTaK-
cuca SCE, CPE v LFE B nopsike 1x nosiBfieHns B NoToke 6GUTOB, B COMPOBOXAEHNM 3BYKOBLIX KaHAsIOB B ane-
MeHTax cuHTakcuca CCE B nopsiake UX NosiBNeHUst B noToke 6utos. B cnyvyae CPE nepBblil nepeaaHHbIil 61T
Macku COOTBeTCTBYeT nepBoMy kaHany B CPE, BTOpoii nepeaaHHbIil 6UT Mackv — BTopoMy kaHany. B cnyuae
CCE 6uT mackv nepeaeTcsi, TONbKO CrW CriapeHHBbIA kKaHan SABMSIeTCS He3aBUCMO NepeksiioyYaeMbIM.

drc_band_incrsiBnsieTcs KonnmyecTBoM nosioc 6onblie eanHULbI, eCrv eCTb MHOromnosiocHasi MUHdopMaunst
DRC.

dyn_mg_ctl xsaHTyeTcs ¢ warom 0,25 ab, ncnonbays 7-paspsigHoe uenoe yucno 6e3 3Haka, U NoaTomy,
COBMECTHO C dyn_rng_sgn, uMeeT ananasoH + 31,75 ab. 3To HTepnpeTUpyeTes Kak 3HaueHue YCUNeHNsl, KoTo-
poe A0SMKHO BbITb MPUMEHEHO K AekoanpyeMbIM OTCHeTaM 3BYKOTrO CUrHana TekyLuero dppenma.
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[vanasoH, obecneuvrBaemblii MHopMaLumel 0 AMHaAMUYECKOM guana3oHe, ykasaH B Tabnvue 41.

Tabnwuuya 41 — Ouanasod DRC nHcdopmaumm

Mone Butbl Warun War, nb OuanasoH, nb
prog_ref _level 7 128 0,25 31,75
dyn_rng_sgn u dyn_mg_ctl 1n7 + 127 0,25 +31,75

Mpouecc ynpasneHuns AMHaMUyYeckum AnanasoHoM NPUMEHSIETCA K CNeKTpanbHbIM AaHHbLIM specli] ogHoro
dperima HenocpedcTBeHHO nepeq 6aHkom dunbTpoB cuHTesa. B cnyvae EIGHT _SHORT _SEQUENCE
window_sequence UHAEKC | UHTEPNPETUPYETCS KaK yKkasaTenb Ha COCTaBHOW MaccuB U3 8*128 4acTOTHLIX NIMHUMA,
COOTBETCTBYIOLLNX 8 KOPOTKUM NPpeobpa3oBaHMsM.

Cnepytowmin nceBaoKoA, NpUBOAMTCS B KAa4ecTBe nNpuMepa, AeMOHCTPUPYS OAUH METOA UCTIONb30BaHMS
ogHoro Habopa uHdopmMaLumn yrnpasneHvs AMHaAMUYECKUM Ananas3oHOM ¢ LiefeBbIM 3BYKOBbLIM kaHarnoM. KoHcTaH-
Thl ctrl1 v ctrl2 ABnsioTCA KOHCTaHTaMU cxxaTus (06bI4HO Mexay O U 1, HyNb COOTBETCTBYET OTCYTCTBUIO CXATUS),
KOTOpPble MOTYT AONOSTHUTENBHO UCMONB30BaTLCS, YTOBbI MacLITabUpoBaTh XapakTepUCTUKU ckaTUsl AUHaAMUYec-
KOro AvanasoHa Ansl ypoBHew, 60MbLUNX MU MEHBLLLUMX KOHTPOSIbHOTO YPOBHSA NPOrpamMmmbl COOTBETCTBEHHO. KOH-
cTaHTa farget_level onucbiBaeT ypoBeHb Ha Bbixode, TpebyeMbli Nonb3osaTenem, BblpaXkeHHbI B TOM Ke MacLu-
Tabe kak prog_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 = 0;bd <drc_num_bands;bd ++) {

top =4 * (drc_band top [bd] + 1);

* OekoamnposaTtb koadpdpuuneHT yeunerunst DRC*/

if (dyn_rng_sgn [bd])

factor = 2 ™ (—ctrl1*dyn_rng_ctl [bd]/24);/* komnpeccupoBaHue */

else

factor = 2 » (ctrl2*dyn_rng_ctl [bd]/24);/* ycuneHue */

/* Ecnv HopManusaums BbINonHsaeTcs Ans LdpoBoro curHana

* koadhpULIMEHT AormKeH BbITb M3MeHeH. prog_ref _level MoxeT BbITb NepeaH cucteme Anst UBMEHEHUS! YPOB-
HSl aHaoroBOro curHana. AHanoroBoe W3MeHeHWe YPOBHS NULIEHO NPOBNEeM ¢ YMeHbLIEHHBIM OTHOLLEHUEM
CUrHAN-LIYM LAM unu knunnupoeaHnem */

factor *= 0.5 * ((target_level-prog_ref level)/24);

[* TlprMeHWTb ko3thULMEHT yeuneHuns */

for (i = bottom; i < top; i++)

spec [i]*= factor; bottom = top.

CnegyeT y4yecTb COOTHOLUEHWE MeEXAy YrnpasfeHMeM AWHAMUYECKUM AuMana3oHOM W crapeHHbIMU
KaHanamu.

3aBuCcYMO Mepeknovaemble crapeHHble KaHanbl Bcerga o6beguHsaTes ¢ UX LeneBbiIMU KaHanamm Kak
cnekTpasbHble koadduumeHTl 4o DRC 06paboTkv 1 cuHTe3upytoLLein hunbTpaumm 3Tux kaHanos. MNoatomy cur-
Han 3aBMCUMO NepeKrtoYaeMblX CnapeHHbIX KaHaNoB, KOTOPbIN CBA3bLIBAETCS C onpeaesieHHbIM LieNneBbIM KaHa-
nom, 6yaet nogseprHyT DRC 06paboTke LieneBoro kaHana.

Tak kaKk He3aBUCMMO NEepeKniodYaemMble crnapeHHble KaHanbl CBA3LIBAOTCA C UX LENeBbIMA KaHanaMu Bo
BPEMEHHOM MpPOCTPaHCTBE, KaXablii HE3aBUCUMO NepekioYaeMblvi cnapeHHbli kaHan 6yaeT noaseprHyT DRC
obpaboTke 1 nocrneayoLlen CMHTE3NpyLLe rnsTpaumn, OTAENBHO OT ero LenesbiX kKaHanoB. OTo No3BonseT
He3aBUCUMO NepekrioYaeMoMy criapeHHOMY KaHany MMeTb oTaenbHyo DRC 06paboTky npu HeobxoaumocTu.

6.8.3.3 MNepcucrenTHocTb DRC nHdopmaLmm

B Hauane notoka sca DRC nHdopmaLums Ans Bcex KaHanos yCTaHaBIMBAETCA B 3HAYEHUE NO YMONMYaHWIo:
KOHTPOJIbHBIA YPOBEHb NPOrpamMmMbl, paBHbIA KOHTPONBHOMY YPOBHIO Aekoaepa, oaHa nonoca DRC, 6e3 uameHe-
Hust yeunernust DRC. Ecnu 3Tu gaHHble He nepes3anuckiBaloTCsl, 3TO OCTAeTCs B cuUne.
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EcTb gBa cnyyasn ana nepcucteHTHocTU DRC nHpopmauuum, koTopast bbina nepegaHa:

KoHTponbHbIN ypoBeHb NporpaMMbl AaeTcsl Ans KaXKOoW 3BYKOBOW MPOrpamMmmbl M COXpaHaeTcs 4o Tex nop,
noka He 6yaeTt nepeAaHo HOBOE 3HaveHVe (pasyMHO MNepuoaudeckn nepedaBaTh 3HauYeHWe BO U3bexaHue
OLLIMBKK).

Opyras DRC nHdopMauma coxpaHaeTcs anst kaHanos. CnegyeT ydecTb UTO, eCNi KaHan UCKNovaeTca
COOTBETCTBYOLUM BUTOM Mackun exclude _mask[], To HUKakasi MHopMALUS He NepegaeTca ANA 3Toro kaHana
B dynamic_range_info (). Macka gomnxHa 6bITb NepeaaHa B kaxaom dpeliMe, rae ecTb UCKIIHYEHNe KaHamnos.

MpaBwna coxpaHeHus nokaHanbHo DRC nHdbopmauuu:

Ecnv B aaHHoM dbperime gaHHoro kaHana HeT DRC nHdopmaLmm, cnonbayeTcst MHbopMaumio 13 npeabiay-
Lwero doperma. (3To 03HaYaeT, YTO 04HA HACTPOIKa MOXET BbITh B CUNe B TEYEHWE AONTroro BpeMeHU, XOTs ymec-
THO Nepuoandecku nepedasaTte DRC HdopMaLuio Bo n3bexaHue oLmnbKm).

Ecnu DRC nHdbopmaLms 4Nt 3TOro KaHana nosiBnsieTcsl B TeKyLLeM gpeiime, MeeT MecTo Takas nocrneao-
BaTenbHoCTk: BcA DRC nHdopMaLuus Ans kKaHana 3aMeHsieTcsl 3HaueHnsamMu no ymondaHuio (ogHa nonoca DRC,
6e3 nameHeHWn yeuneHust DRC ans aTol nonockl), 3aTeM MHGopMaLUsi 3aMeHSIETCA COOTBETCTBYHOLLUMU Nepe-
OaHHBIMW 3HAYEHUSAMMA.

6.8.4 PacwupeHue nonockl YactoT (SBR)

OneMeHTHl 3anonHeHus, cogepxaline extension_payload c extension_type EXT_SBR_DATA vnu
EXT_SBR _DATA_CRC, pesepBupytoTcs Ans gaHHbIX SBR. B sToM cniydae, 3HadeHue nons count aneMeHTa
fill_element pomxHo 6bITb paBHo obLLelt AnvHe B BaiiTax, Bktovas AaHHble SBR nntoc none extension type.

sbr_extension_data () n npouecc gekogmposaHus onpegensitotcesi B UCO/M3K 14496-3 [3].

3nemMeHTbl 3anonHeHnss SBR gornkHbl bbiTe 0bpaboTaHsl cornacHo MCO/MBK 14496-3 [3], nn. 4.5.2.8.2.2
«Pacwwupenne SBR ans aygno obbekToB ocHoBHoro AAC, AAC SSR, LC AAC W AAC LTP». CurHanusauuvs
SBR pomkHa 6bITb caenaHa He siBHO, B cooTBeTcTBUM ¢ MICO/M3K 14496-3 [3], nn. 1.6.5 «CurHanusauums
SBR».

6.9 Tabnuubl
Tabnuuya 42 — KoHturypauus kaHanoB
Yucno rpomkoro- OneMEeHTLI ay[O CUHTaKCa, CooTBeTCcTBUE 3NEeMEHTA
3HaueHue o nepeYncneHHble B nopsigke
Boputenen nosBAeHUA TPOMKOroBoputTento
0 — OnpegeneHo B program_config_element ()
(cm. 6.5.3.2) unu 3agaHo He aABHO (cM. 6.5.3.3)

1 1 single_channel_element () LleHTpanbHble nepegHue
channel_pair_element () NeBble, npaBble nepegHne

3 3 single_channel_element(), LlenTpanbHble nepegHue
channel_pair_element() JleBble, npaBble nepegHue

4 4 single_channel_element (), LleHTpanbHble nepegHue
channel_pair_element (), JleBble, npaBble nepegHue

5 5 single_channel_element () 3agHue okpyxeHus
single_channel_element (), LleHTpanbHble nepegHue
channel_pair_element (), JleBble, nNpaBbie nepegHune
channel_pair_element () JleBble, NpaBbie OKPYXeHUA

3agHue okpyxeHusi

6 5+1 single_channel_element (), LlenTpanbHeie nepegHune
channel_pair_element (), JleBble, nNpaBbie nepegHue
channel_pair_element (), JleBble, NpaBbie OKPYXeHUA
Ife _element () 3agHve okpyxenus HY

7 7+1 single_channel_element (), LlenTpanbHeie nepegHune
channel_pair_element (), JleBbIlt, Npaeeiii nepegHne
channel_pair_element (), JleBble, npaBble BHELWHWE
channel_pair_element (), JleBble, NpaBbie OKPYXeHUA
Ife_element () 3apHne okpyxennsa H4Y
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Tab6nunuya 43 — OkHa npeobpasoBaHuii (ana 48 kru)

window num_swb #coeffs looks like
| | Y Lojj ! i 1
LONG_WINDOW 49 1024 A i A
Fon i
SHORT_WINDOW 14 128 Lo L1/1 . 11
[ 1 11 K i 11
LONG_START_WINDOW 49 1024 — BT . 1l
L1l —+ 1 11
LONG_STOP_WINDOW 49 1024 n
M M M il Tt

Tab6bnuya 44 — lNocnenoBaTe/lbHOCTb OKOH

value window_sequence winnlijn(:v_vs looks like
ONLY LONG SEQUENCE 1 P L E crrTol
=LONG_WINDOW
A LONG START SEQUENCE A I """""""" h-M
=LONG_START_WINDOW 11
EIGHT SHORT SEQUENCE | 0 . i i
=8 * SHORT_WINDOW 8 1 SZﬁISSIV 11
3 LONG STOP SEQUENCE 1 : : r i i
=LONG_STOP_WINDOW Mol i m w "
Ta6bnwnuya 45 — Tonocbl MacwTabHbIX KO3 PULMEHTOB ANA LONGWINDOW, LONGSTARTWINDOW ,
LONGSTOPWINDOW npu 44,1 kl'y n 48 kl'y
Fs, Ky, 441, 48
num_swb_long_window 49
swb swb_offset_long_window swh swh_offset_long_window
0 0 25 216
1 4 26 240
2 8 27 264
3 12 28 292
4 16 29 320
5 20 30 352
6 24 31 384
7 28 32 416
8 32 33 448
9 36 34 480
10 40 35 512
11 48 36 544
12 56 37 576
13 64 38 608
14 72 39 640
15 80 40 672
16 88 41 704
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OkoHyaHue mabnuubs! 45

Fs, kly 44,1, 48
num_swb_long_window 49
swb swb_offset_long_window swb swb_offset_long_window

17 96 42 736

18 108 43 768

19 120 44 800
20 132 45 832
21 144 46 864
22 160 47 896
23 176 48 928
24 196 1024

Tab6nwuuya 46 — lMNMonockl macwTabHbIX koadpduumeHToB ansa SHORT WINDOW npu 32 k'u, 44,1 k'u v 48 'y,
Fs, kly 32, 44,1, 48
num_swb_short_window 14
swb swb_offset_short window swb swb_offset_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

Tabnwua 47 — MNonocel macwTabHbiX koadduumneHToB ans LONG_WINDOW, LONG_START _WINDOW,

LONG_STOP_WINDOW Ha 32 kl'y

Fs, kl'y,

32

num_swb_long_window

51

swb swb_offset_long_window swb swb_offset_long_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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Fs, kl'y

32

num_swb_long_window

51

swb swb_offset_long_window swb swb_offset_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

M u a 48 — lMonocbkl macwTabHbix kKoadduumneHToB ana LONG_WINDOW, LONG_START _WINDOW,
TOP_WINDOW Ha 8 kI'y

Fs, kl'y

8

num_swb_long_window

40

swb swb_offset_long_window swb swb_offset_long_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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OkoHyaHue mabnuubs! 48

Fs, kl'y, 8
num_swb_long_window 40

swb swb_offset_long_window swb swb_offset_long_window
11 132 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

48

Tabnuuya 49 — Monockl MaclTabHbIX KOS

dbunumnentoB ans SHORT WINDOW Ha 8 kl'y

Fs, kl'y

8

num_swb_short_window

15

swb swb_offset_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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Tabnwuua 50 — MNonocel macwTabHbiX koadduumneHToB ans LONG_WINDOW, LONG_START _WINDOW,
LONG_STOP_WINDOW wna 11,025 'y, 12 kl'uy n 16 'y,

Fs, kly 11,025, 12, 16
num_swb_long_window 43

swb swb_offset_long_window swb swb_offset_long_window
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— lMNonockl MacwTabHbiX koapduumeHToB ansa SHORT WINDOW wa 11,025 kl'u, 12 k'u n 16 k'y
Fs, kly 11,025, 12, 16
num_swb_short_window 15

swb swb_offset_short window swb swb_offset_short_window
0 0 8 32
1 4 9 40
2 8 10 48
3 12 11 60
4 16 12 72
5 20 13 88
6 24 14 108
7 28 128
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Tabnwuua 52— MNonocel macwTabHbiX koadduumneHToB ans LONG_WINDOW, LONG_START _WINDOW,
LONG_STOP_WINDOW Ha 22,05 kl'u n 24 'y

Fs, kMY 22,05 u 24
num_swb_long_window 47
swb swb_offset_long_window swb swb_offset_long_window
0 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
11 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
Ta6nunuya 53 — Monocol MacwTabHbIx koadhduumeHtoB ana SHORT WINDOW wa 22,05 kl'y n 24 kl'y
Fs, kMY 22,05 u 24
num_swb_short_window 15
swb swb_offset_short window swb swb_offset_short_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
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Tabnwuua 54 — MNonocel macwTabHbiX koadduumneHToB ans LONG_WINDOW, LONG_START _WINDOW,
LONG_STOP_WINDOW Ha 64 «'y

Fs, kl'y 64
num_swb_long_window 47

swb swb_offset_long_window swb swb_offset_long_window
0 0 24 172
1 4 25 192
2 8 26 216
3 12 27 240
4 16 28 268
5 20 29 304
6 24 30 344
7 28 31 384
8 32 32 424
9 36 33 464
10 40 34 504
11 44 35 544
12 48 36 584
13 52 37 624
14 56 38 664
15 64 39 704
16 72 40 744
17 80 41 784
18 88 42 824
19 100 43 864
20 112 44 904
21 124 45 944
22 140 46 984
23 156 1024

Tab6nwuua 55— Monockl macwTabHbIx kKoadduumneHto ansa SHORT WINDOW na 64 kl'y,

Fs, Ky 64
num_swb_short_window 12
swb swb_offset_short_window

0 0

1 4

2 8

3 12

4 16
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OkoH4yaHue mabnuubsl 55

Fs, kl'y, 64

num_swb_short_window 12

swb swb_offset_short_window

20
24
32
40
48
64
92
128

O[O ||~ [ |WU

= | =

Tabnwuua 56 — MNonocel macwTabHbiX koadduumneHToB ans LONG_WINDOW, LONG_START _WINDOW,
LONG_STOP_WINDOW wna 88,2 kl'y 1 96 k'L

Fs, kl'y, 88,2 n 96
num_swb_long_window 41
swb swb_offset_long_window swb swb_offset_long_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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Ta6nuuya 57— Monocbl MacwTabHbiX Ko3(pPuUMeHToB AN SHORT WINDOWHa
88,2 kl'y 1 96 Kly,
Fs, Ky, 88,2 1 96

num_swb_short_window 12

swhb swb_offset_short_window

12
16
20
24
32
40

© oo N o o b~ w N R, O

48
64

=
o

92

B

128

6.10 PncyHkmn

window_sequence = EIGHT_SHORT_SEQUENCE

num_windows = 8
grouping_bits =* 1100101’
num_window_groups =4

window group lengthQ ={3,1, 2, 2}

group#

window#

PucyHok 4 — Tlpumep rpynnupoBKN KOPOTKUX OKOH

spectral coefficients

sfb 0 sfb 1 sfb 2 sfb (hum_sfb-1)

Order of scalefactor bands for ONLYLONGSEQUENCE

PucyHok 5 — TMopsifok nonoc MacluiTabHbiXx KO3 UUUEHTOB B c/lyyae ONLY LONG SEQUENCE
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ONLY_LONG_SEQIENCE

spectral coefficients ——»

group 0 group 1 —
«—sfb0—> | «—sfh 1 —> e e e sfb 0| stb 1| sfb 2 e e
win O] win 1]win 2| win O] win 1]win 2 win 3|win 3]win 3

Order of scale factor bands for EIGNT_SHORT_SEQUENCE
window_group_length[] = {3, 1, ...}

PurcyHok 6 — lMopsgok nonoc macwtabHbix koadduumeHToB B cnyvae EIGHT _SHORT_SEQUENCE

7 Npo3spavHoe KoanpoBaHue

7.1 OnucaHue UHCTpPYyMeHTa

Mpo3payHoe koaMpoBaHWe UCnonbayeTcs ANs AanbHeRWero yMeHbLUEeHUs U36bITOMHOCTU MacLTabHbIX KO-
3 DULMEHTOB U KBAHTOBAHHbIX CNEKTpasibHbIX 3HAYEHWI KaXXA0ro 3BYKOBOIO KaHana.

global _gain kognpyeTcs kak 6e33HakoBoe 8-6uToBoe Lenoe. MNepbiit MacluTabHbIN koachdULMEHT, cBsi3aH-
HbI C KBAHTOBAHHBLIMMW CNeKTpasibHLIMU 3Ha4YeHWAMK, anddepeHumnansHO KOAUPYETCS OTHOCUTENBHO 3HAYEHUS]
global_gain, n saTeM ucnoneayetcs koanposaHue XaddpmaHa no KoAOBOKN KHUre Ans MacwTabHbIX koadduumeH-
ToB. OcTaBLlwurecs MacwTabHble koadduumeHTs AnddepeHumnanbHO KOANPYIOTCA OTHOCUTENBHO NPeablayLLMX
macLLITabHbIX ko3hpULMEHTOB, U 3aTeM UCToNb3yeTcs koauposaHue XaddmaHa no KogoBow kKHUre Ans MaclLTab-
HbIX KO3dhPULNEHTOB.

Mpo3payHoe KoanpoBaHWe KBAHTOBaHHBIX CNEKTPasibHbIX 3HAYEHWI OCHOBAHO Ha ABYX pasAeneHnsXx crek-
TpanbHbIX ko3 uLMeHToB. MepBbIM ABNSIETCA pasaeneHe Ha NONOCkl MacTabHbIX KOadULNEHTOB, KOTOpbIE
cofepxart KpaTHoe YeTbIpem KoNMYeCTBO KBAHTOBaHHbIX CeKTpanbHbiX koadduumeHToB. Cm. 6.3.4 1 6.3.5.

BTopoe pasgeneHue, 3aBucsLLEee OT KBAHTOBAHHbLIX CNEKTPaNbHLIX 3HAYEHUIA, ABNAETCA pa3geneHnemM Ha
nosiockl MacLUTabHbIX ko3t ULIMEHTOB € Lienbio hopMUPOBaHNA pa3aenos. 3HaveHne pa3gena CocTOUT B TOM,
YTO KBAHTOBAHHbIE CeKTpasnbHbIe 3HaYeHUs1 B Npeaenax pasgena KoaupyoTcs ¢ UCNoNb3oBaHUEM OAHON KoAo-
BOI KHUrM XadbdpmaHra, BblibpaHHOM 13 11 Bo3MOXHbIX. [LIMHA pasgena v CBA3aHHOW ¢ HUM KOQOBOW KHUMM Xadp-
¢hmaHa gomkHa BbITe NepeaHa B KauecTBe CryXebHbIX AaHHbIX BMecCTe ¢ KogupoBaHHbIMU No XaddmaHy crek-
TpanbHbIMK 3HaYeHnsIMW. CreayeT ydecTb, YTO AfMHAa pa3derna BbipakaeTcs B nonocax MaclutabHbIx koaddum-
€HTOB, @ He B OKOHHbIX MacLUTabHbIX koathduumeHTax (cm. 6.3.4). YTobbl MakcMMM3aMpoBaTb COOTBETCTBUE CTaTH-
CTWKWN KBAHTOBAHHOIO CnekTpa kogoBok kHure XadpdpmaHa, yicno pasgenoB MOXET BbITb TaKMM e, Kak M YiCno
nonoc MacwTabHbIX koadhduLmeHToB. MakcuManbHbI pasmep pasaena paBeH max_sfb nonoc maclutabHbIX Ko-
adhprLmeHToB.

Kak nokasaHo B Tabnuue 59, kogoBble kHUMM XaddpmMaHa gnsi cnekrpasnbHbIX 3Ha4eHUA MOryT 3aMeHsITb
3HaKoBble UM Be33HakoBble KoMBMHaLWK 13 n koadduLmeHToB. [Ans 6e33HaKOBbLIX KOAOBbLIX KHAT 3HAKOBbLIE BUTHI
Kaxgoro HeHynesoro koadduumeHTa B 6noke us n koadpdULMEHTOB criedytoT cpasy Xe 3a COOTBETCTBYIOLLEH
KOO0BOW KOMBUHaLMEN.

Mpu Nnpo3payHoM KoaMpoBaHWUM ecTb ABa cnocoba npeacTaBuTb 6onbluMe KBAHTOBAHHbIE CrieKTparibHbIe
3HauveHmsa. OgunH cnocob cocTouT B TOM, YTOGLI NepeaaBaTe dnar escape us escape (ESC), cbopHuK kogoB
XaddmaHra, KoTopbIi CUTHAaNU3MPYeT 0 TOM, YTO BUTLI, credytoLime cpa3sy nocre ykasaHHo KogoBoi KOMBUHa-
LMK, Moc AOMNONMHUTENbHbIE 3HAKOBbLIE BUTLI SIBNSIHOTCSA €Scape-nocnefoBaTesibHOCTbI0, KOTOPOW 3aKoAMPOBaHbI
3HaveHus, bonbluMe YeM NpeAcTaBneHHbIe B kogoBol kHure XaddmaHa ESC. BTopbiM nyTeM ABNAETCS UMNYSb-
CHbI escape-MeTof, NPy KOTOPOM KO3 PULMEHTHI OTHOCUTENBHO BOMbLIOK aMNMTYAbl MOTYT 6bITh 3aMeHeHb!
Ko3hprUMeHTaMM ¢ MEHLLLMMU amMMnuTygammn Ans BkNodeHs B Tabnuuy koga Xaddmara ¢ 6onee BbICOKON
3bpEKTMBHOCTLIO KOAMPOBAHWS. 3Ta 3aMeHa KOpPEKTUPYETCst MyTeM OTrNpaBKX NO3MLMKM criekTpanbHoro koaddu-
LMeHTa U pasHOCTM aMninTy B kavecTBe crnyxebHol MHdopmauun. YactoTHas nHgopmaums npeacraBnseTcs
KOoMBWHaLvelh HoMepa Nos1oCkl MacLITabHbIX ko3 PULMEHTOB A5 yKazaHUsi HA OCHOBHYHO YaCTOTY Y CMeLLeHUs!
BHYTPW 3TOW NONOCHI MaclUTabHbIX KO3 DULNEHTOB.

7.2 OnpepeneHusn
7.2.1 3nemMeHTbl AaHHbIX

sect_cb [g] [i] KogoBasi kHura XaddpmaHa Ans criekTpanbHbIX 3HAYEHWIA, ucnonbayemas gns pas-
Adena i B rpynne g (cm. 4.3, Tabnuua 17).
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sect_len_incr

global_gain
hcod_sf[]

hcod [sect_cb [q] [il]
W] Ix] [y] [z]

hcod [sect cb [g] [i]]
il [z]

quad_sign_bits

pair_sign_bits

hcod_esc_y
hcod_esc z

pulse_data_present
nt

number_pulse
pulse_start_sfb

pulse_offset [i]
pulse_amp [i]
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Wcnonb3ayeTtca Ans BblYMCEHUs pa3Mepa pasgena, paBHO KoNMYeCTBY Nonoc Maclitat-
HbIX kK0adhMLMEHTOB OT Hauana pasgena. invHa sect _len_incrcoctaensiet 3 6uta, ecnu
window_sequence pasHo EIGHT_SHORT_SEQUENCE, v 5 6utoB B NpoTMBHOM Cny4ae
(cm. 4.3, Tabnuua 17).

moBanbHbIN KoathULIMEHT ycuneHus KBaHTOBaHHOTO CriekTpa, nepeaaBaeMblii kak 6es-
3HakoBoe Lenoe (cMm. 4.3, Tabnuua 16).

Koposoe cnoso Xadhdmara us kogosov Tabnuubl, UConb3yeMon AN KoguposaHUsa Mac-
WTabHbIX KoadhdpuumeHToR (CM. 4.3, Tabnuua 18).

KopoBoe croeo XaddmaHa u3 koaosow kHuru sect cb [g] [i], ¢ nomoLLbo KOTOpPOro
KoaupyeTcsi criegytoLas yeTsepka (w, X, ¥, Z) cnekTpanbHbix kodhduuneHTos, rae w, X, ¥,
Z— KBaHTOBaHHbIE criekTpanbHble koadduumneHTbl. B npeaenax rpynnil U3 n cnexkTpans-
HbIX KO3 DULMEHTOB, W, X, ¥, Z YNOPSAAOHMBAKOTCA cornacHo 6.3.5 Tak, utobbl Xx_quant
[group] [win] [sfb] [bin] = w, x_quant [group] [win] [sfb] [bin+1] = x, x_quant [group] [win]
[sfb] [bin+2] = y v x_quant [group] [win] [sfb] [bin+3] = z. Tpynnbl U3 n cneKkTpanbHbIX
K03hp1LMEHTOB creaytoT CHU3Y BBepX MO yacToTe B pedenax Tekyllero pasgena
(cm. 4.3, Tabnuua 20).

Koposoe cnoso XadpdpmaHa us koposol kHuru sect cb [g] [i], ¢ NOMOLLLIO KOTOPOro
Koampyetcs cneaytoluas napa (y, z) cnektpasbHbiX KoaddruMeHToB, rae y, Z— KBaHTo-
BaHHble criekTpanbHble KoadduumeHTsl. B npegenax rpynnbl U3 n cnekTpanbHbIX Koad-
ULMEHTOB Y, Z yrnopsigoumnsatoTca cornacHo 6.3.5 Tak, utobbl x_quant [group] [win] [sfb]
[bin] = y v x_quant [group] [win] [sfb] [bin+1] = z. Tpynnbl U3 n cnekTpanbHbIX K03 duum-
€HTOB CrealytoT CHU3Y BBEPX M0 YacToTe B Npeaenax Tekylwero pasaena (cm. 4.3, Tabnu-
ua 20).

3HakoBble 6UTLI AN k03 HULUEHTOB, OTIMYHLIX OT HYNSl B criekTparibHol YeTsepke. '1'
yKa3sbIBaeT Ha oTpuLaTensHblin koadduumeHT, '0' — Ha nonoxuTenbHblii. BuTtbl, oTHOCA-
Lmecs kK 6oree HU3KWM MO YacToTe cnekTparibHbIM koaddurumeHTam, crneaytoT NepBbIMA
(cm. 4.3, Tabnuua 20).

3HakoBble 6UThlI Ans koahULMEHTOB, OTNIMYHBIX OT HYFsl B CNieKTpanbHoii nape. '1' yka-
3blBaeT Ha oTpuuatenbHbl koadhduumeHT, '0'— Ha NonoXuTenbHblA. BUTel, oTHOCA-
Lecs K 6onee HA3KAM Mo YacToTe crekTpanbHbIM koadduumreHTam, cneaytoT NnepsbIMKU
(cm. 4.3, Tabnuua 20).

Escape-nocnegosaTenbHOCTb AU1st KBAHTOBAHHOMO CrieKTpanbHOro koadbduumeHTa y napbl
(v, 2), cBAIzaHHOW € NpeabIayLLUM KoAoBLIM CNoBoM XaddmaHa (cM. 4.3, Tabnuua 20).
Escape-nocnenosatenbHOCTbL Aris KBAHTOBAHHOMO CNeKTpanbHoro koadduumneHTa z napbl
(y, z), cBsIzaHHOW € NpeabIAYLLUM KoAO0BLIM CROBOM XaddmaHa (cM. 4.3, Tabnuua 20).

1 61T, ykasbiBaoWMii Ha CNoNb3oBaHWe UMNYNbCHOMO escape. (1) — ucnonb3yetcs,
(0) — He ncnonbayetcs (cMm. 4.3, Tabnuua 21). Pulse_data_present ponxeH 6biTe 0 ans
EIGHT _SHORT_SEQUENCE.

2 6uTa, ykasbiBaloLye, ckonbko Escape umnynbcoB ucnonbsyetcs. Yucno Escape
uMmnynbcoB oT 1 o 4 (cm. 4.3, Tabnvua 21).

6 61T, onNpeaensioLMX UHAEKC CAMOro HU3KOW Mnonockl MaclTabHbIX koaddhULMEHTOB,
rae AocTuraeTcs UMNynbCHbIV escape (cM. 4.3, Tabnuua 21).

5 61T, ykasbliBaloLLmMx Ha cMelleHue (cm. 4.3, Tabnuua 21).

4 6vTa, yKasbiBalLMe HA HEWUCMNONb30BaHHY aMNnUTyay umnyneca (cm. 4.3, Tabnu-
ua21).

7.2.2 3neMeHTbI cnpaBKu

sect _start [g] [i]
sect_end [g] [i]

num_sec [g]
escape_flag
escape_prefix
escape_separator
escape_word

CwmelleHne OTHOCUTENbLHO MepBOW Nonockl MacluTabHbIX kKoachduLMeHTOB B pas-
Aene i 3 rpynnebl g (cM. 4.3, Tabnuua 17).

CwmelLieHUe OTHOCUTENBHO Ha eAvHULY Gornblueld, YeM NocneaHss rnonoca maclu-
TabHbIX k0adhULMEHTOB B pasaene i u3 rpynnbl g (cM. 4.3, Tabnuua 17).

Yucno pasagenos B rpynne g (cm. 4.3, Tabnvua 17).

3HaueHue 16 B kogoBoii kHure Xadcgpmara ESC.

MocnepoBaTtensHOCTL 6UTOB U3 N eAMHUYHBIX GUTOB.

OawvH Hyneeoi 6uT.

BessHakoBoe uenoe pasmepom (N+4), msb nepsbim.

55



FOCTP 54713—2011

escape_sequence MocnegoeatensHOCTL escape_prefix, escape_separatorv escape word.
escape code 2" (N+4) + escape_word.
x_quant [g] [win] [sfb] [bin]  OekoaupoBaHHoe 3HadeHue XaddmaHa Ans rpynnel g, OkHa win, Nonockl MacLu-
TabHbIX kKoadhduumeHToB sfb, koadhdpuumenTa bin.
spec [w] [k] CnekTp be3yepegoBaHua. w B AvanasoHe ot 0 4o num_windows—1 v k B ananaso-
He oT 0 go swb_offset [num_swb]-1.
MHCTpYyMeEHT npospayHoro koagnposaHua TpebyeT cneaytowmnx KOHCTaHT (cM. 4.3, spectral_data ().

ZERO HCB

FIRST PAIR HCB 5
ESC_HCB 1
QUAD LEN 4
PAIR LEN 2
INTENSITY HCB2 14
INTENSITY_HCB 15
ESC FLAG 16

7.3 MNMpouecc gaekogupoBaHUs

YeTBepKMU UNK Napbl KBAHTOBAHHbLIX CriekTpasnbHbIX KOadULMEHTOB ABNSAIOTCA KOAUPOBAHHLIMK C MOMO-
Lbto koAoB XaddmaHa 1 nepegatoTcst B nopsigke ot koddduumeHTa caMmon HA3KOM YacToTbl M A0 koddduuneHTa
camoli BbICOKOW YacToTbl. Mpn HanmM4um Heckonbkux okoH B 6noke (EIGHT_SHORT_SEQUENCE) crpynnupoBsaH-
Hble 1 YepeaytolLmecst Habopbl cnekTpanbHbIX KoadduumeHToB obpabaTbiBaloTCA Kak eauHbI Habop koadhcrum-
€HTOB, KOTOpbIE CeaytoT OT HU3KOW HYacTOThl K BbICOKOW. YepeaoBaHue MoXeT GbiTb yCTpaHeHo nocne Aekoaupo-
BaHus koadbpurumeHTos (cM. 6.3.5). KoadbdmumeHTbl coxpaHnsatoTes B Maccuse X_quant [g] [win] [sfb] [bin], v nops-
JOK nepegayn kogoBbIX kombuHauuin XaddmaHa Takol, 4Tobbl koadduumeHTsl AekoanpoBanunch B nopsiake
nony4eHus 1 3anucu B Maccus, bin — Hanbonee GbICTPO MeHSAOWMIACA MHAEKC, @ g — HanBGonee MeanNeHHbIN.
B npegenax kogoBoi koMOBUHALMK MOPSAOK AEKOAUPOBAHUA YETBEPOK — W, X, Y, Z; NOPSAOK AeKOAUPOBaHUA
nap — y, z. Habop koadpdrumeHTOB AennuTcs Ha pasaensl, U nHgopmaumsa pasgeneHus nepegaeTcs, Ha4nHas ¢
CaMOro HU3KOro YacTOTHOIO paszera 4o CamMoro BbICOKOro HacToTHOro pasaena. CnekrpasnbHas uHcopmaums ans
pasfaenos, KOTOPblE KOAUPYHOTCS C «HYNEBO» KOAOBOW KHUIOW, HE NepeaaeTcsl, NOCKOMbKY 3Ta creKTpanbHas
NHpopMaLysa paBHa Hyso. TOYHO Tak e, cnekTparnbHas MHopMaLmMs 4ns pa3nenos, KOAMPOBAHHBIX KUHTEHCUB-
HOCTHBIMW» KOZOBBLIMU KHUraMK, He nepedaeTcs. CniekTpansHast UHopMaLms 4nst Bcex Moroc MacluTabHbIX Ko-
acbPULUMEHTOB, BbiLe U paBHbIX max_sfb, Anst KOTOpbIX HET AAHHBLIX pa3gena, paBHa Hyro.

CyLecTByeT eguHcTBEHHas anddepeHumansHas kogoBasi KHUra macluTabHbix koadhduuneHToB, KoTopast
npeAcTasnsieT Avana3oH 3HavyeHWin kak nokasaHo B Tabnuue 58. AnddepeHumansHas kogosasi KHMra Maclutab-
HbIX koathbbULMeHTOB AaHa B Tabnuue A.1. CyllecTByeT oguHHaALATh KOAOBbLIX KHUM XadhdmaHa ans cnektpanb-
HbIX AaHHbIX, B COOTBETCTBUM ¢ Tabnuuen 59. Kogosble kHUrM aaHbl B Tabnuuax A.2—A.12. CyulectByeT Tpu
APYrMX «KOAOBbLIX KHAM» BbiLLe U BHe hakTU4eCKUX KoAoBbIX KHUM XaddmaHa, B YaCTHOCTU «HyeBasi» kogosast
KHWra, ykasbiBaroLasi, YTo HU MacluTabHble koadhULMEHTbI, HU KBaHTOBaHHbIE AaHHble He ByayT nepedaHsbl, U
KUHTEHCUBHOCTHbIE» COOPHMKM KOOB, YKa3blBaloLLMeE, YTO STOT OTAENbLHLIN KaHam SABNSIETCSA YacTbH KaHaNbHOM
napbl, 1 4YTO AaHHbIe, KOTOpble 06bLIMHO BbinK 6bl B 06bIMHOM criydae MacluTabHbIMK KoadduuneHTamm, BMECTO
3TOro ABNAOTCA AaHHLIMK And infensity stereo. B 3ToM cnyyae HUKakue KBaHTOBaHHbIE criekTpasibHble AaHHbIe He
nepegatotcs. Kogosble KHUrv 12 1 13 HaxoaaTcs B pesepse.

KopoBble kHUrM XaddmaHa anst cnekTpanbHbiX 3HaYeHUA KoaUpYIOT Mapbl UM YETBEPKU KBAHTOBAHHbIX
cnekTpanbHbIX KoadduumeHToB 6e3 3Haka UK Co 3HaKOM, Kak nokasaHo B Tabnuue 59. B atoit Tabnuue Taicke
ykasaHo camoe 6onbluoe abcontoTHoe 3HadeHue (LAV), koTopoe MOXET ObITb 3aKogupoBaHO KaXaon KogoBoOW
KHUroW, 1 onpeaeneH ABOWYHLIA MaccuB unsigned_cb [], B KOTOpOM 1 cooTBeTCTBYeT 6e33HAKOBOI KOAOBOW
KHUre n 0 — 3HaKoBOW.

PesynsraTtom gekoavpoBaHusi XacdpmaHa Kkaxaoro KogoBoro Crnoea sIBnseTca UHAEKC KOQOBOro Crosa,
npyBeaeHHbIV B Nepeoi rpade Tabnuubl A.1. 3TOT pesyneTtat npeobpasosbiBaeTcst B Tpebyembiii AvddepeHumans-
HbI MacLITabHbIM kKoadhduumeHT nyTem aobaeneHus index_offset k uHaekcy. 3HaueHue index_offset pasHo —60,
Kak nokasaHo B Tabnuue 58. AHanornyHo pesynstatom gekognposaHua XaddmaHa kaxkgom rpynnbi U3 n cnekT-
panbHbIX KoahULMEHTOB SIBNSIETCS UHAEKC KOAOBOTO CNOBA, NpUBEAEHHLIN B NepBoii rpade Tabnuy A.2—A.12.
OT0T MHAekc NpeobpasoBLIBAETCS B N CMIEKTPanbHbIX 3HAYEHU B COOTBETCTBUM CO CIefyHLLUM MCEBA0 C-KOAOM:
unsigned = 6yneBoe 3HadeHue unsigned_cb [i], npuseaeHHoe Bo BTopoW rpade Tabnuubl 59.

dim = paamepHOCTb KOAOBOW KHUTM, MPUBEAEHHAsA B TpeTbeM rpade Tabnuubl 59.
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lav = LAV, NnpuBeaeHHbI B HETBEPTOM rpadpe Tabnuubl 59.
idX = nHaekc KogoBOro crnosa.
iflunsigned){

mod =lav + 1;

off = 0;

else {
mod = 2*av + 1;
off = lav;

}
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 (idx/mod) - off;
idx —=(y+off) *mod
Z = idx — off;

else {
Y = INT (idx/mod) - off;
idx —=(y+off) *mod
Z = idx — off;

}

Ecnu konosas kHura XadpdomaHna npeactasnsieT 3HakoBble 3Ha4YeHUs!, AeKoANPOBaHWE N KBAHTOBAHHbIX CMEK-
TpanbHbIX 3HaYeHWIA 3akaHYMBaeTCs nocne gekoauposarust Xadbdmara u npeobpasoBaHns MHAEKCa KOAOBOIO
CroBa B KBAHTOBaHHbIE CNeKTPpanbHbIE KOS(ULIMEHTEI.

Ecnu koposas kHura npeactaensieT 6e3sHakoBble 3HaueHUs, 6UTbI 3HaKa, CBA3aHHbIE C HEHYNEBLIMU Koadh-
duumeHTamm, crneaytoT cpasy 3a kogoBol koMbrHaumen Xadpdpmana, "' ykasbiBaeT Ha oTpuuaTesbHbIA koadhdmLm-
eHT, a '0' — Ha nonoxwuTensHbI. Hanprumep, ecniu kogoeas koMGuHaums XadcmaHa ua cbopHuka koaos 7

hcod [7] [y] [2]
6bina obHapyxeHa, To cpasy nocre Hee B NoToke 6UTOB criegyeT
pair_sign_bits, koTopoe siBnsieTca nonem nepeMeHHo AnuHel oT 0 4o 2 61UToB. 3TO MOXET GbITb 06HApYXeHO B
noToke BUTOB Kak

if (y!=0)
if (one_sign_bit == 1)
Yy =y
if (z! =0)
if (one_sign_bit==1)
z=-2

rae one_sign_bit — cneaytowwnii 61T B NoToke BUTOB, a pair_sign _bits — obbeanHeHne one_sign_bit nonei.
KopoBas kHura ESC sinsieTcst ocobbiM criydaem. OHa npeacTasnsieT s3HadeHus oT 0 4o 16 BKOYATENBHO,
ogHako koaupyeT dpakTuyecku 3HadeHus oT 0 go 15, n 3HadeHwe 16 sBnsietca chnarom escape flag,
KOTOpbIN curHanuampyeT npucyTcTeue hcod_esc_y unu hcod_esc z, Nto6oi 13 KoTopbIx ByaeT oGo3HaqeH Kak
escape_sequence. OTOT escape_sequence paspeluaeT KogupoBaHMe KBaHTOBaHHBIX CMEKTpasibHbIX 3N1eMEHTOB
c LAV>15. OH cocTouT u3 escape_prefix n3 N egunHW4HbIX BWT, escape_separator U3 OOHOrO HYNeBOro
6uta, escape_word u3 (N+4) 6utos, npeacTasnstowmx 6essHakoBoe Lenoe. [ekoaMpoBaHHOE 3HaYeHue
escape_sequence pasHo 2 (N+4) + escape_word. TpebyeMblii KBAHTOBAHHbI CreKTPanbHbI KoadpdrLMeHT
rnosyyeH, koraa sHak, onpeaensieMslit pair_sign_bits, NPUMEHeH K 3HauYeHWo escape_sequence. dpyrumu cnosa-
mu, escape_sequence 00000 gekoaunpyeTcs kak 16, escape_sequence 01111 kak 31, escape_sequence 1000000
kak 32, ognH n3 1011111 kak 63, n 1. 4. Cnegyet y4ecTb, YTO orpaHudeHust B 10.3 AMKTYIOT, YTO ANMHA
escape_sequence Bcerfa MeHblUe, Yem 22 6uTa. [1na escape koaoBbIx cnoB XadydmMaHa NopsioK 31eMeHTOB
AaHHbIX ABNSIETCA KOAOBOW KoMBUHaLumein Xaddmara, conposoxaaemoli ot 0 Ao 2 GUTOB 3HaKa, ConpoBoXaae-
Mbix oT 0 4o 2 escape-nocnenoBaTenbHOCTAMU.
Korpa pulse_data_present paBeH 1 (Ucnonb3ayeTcst UMMYNbCHLI escape), 0anH UM HECKOSbKO KBaHTOBaH-
HbIX K03hdUUNEHTOB BbiI 3ameHeHbl B Kogepe koaddhuumeHTaMmn ¢ MeHbLLMMM aMninMTygamu. Yucno sameHeH-
HbIX koadbdurumeHToB obosHauaeTcst number pulse. Mpun BOCCTaHOBIIEHUM KBAHTOBAHHBIX CNEKTPasibHbIX KO3g-
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h1ureHTOB X_quant aTa 3aMeHa KoMMNeHcupyeTcs nyTem fobaBneHust Unu BbluUTaHUA pulse _amp 13 paHee
AeKoANPOBaHHbIX KO3hPULIMEHTOB, MHAEKCHI YACTOTbI KOTOPbIX 0603HaualoTes pulse_start sfb v pulse_offset.
CnegyeT y4yecTb, YTO UMNYNbCHbIA escape-meTod HedonycTuM Ans 6noka, window _sequence KOTOPOro
EIGHT_SHORT_SEQUENCE. Npouecc AekoanpoBaH/a onpegensieTcs B ciegytoLlem Nncesao c-koge:
if (pulse_data_present) {
g=0;
win = 0;
k = swb_offset [pulse_start _sfb];
for (j = 0; j <number _pulse+1;j ++) {
k + = pulse_offset [
/*translate_pulse parameters (); */
for (sfb = pulse_start_sfb; sfo <num_swb; sfb ++) {
if (k <swb_offset [sfb+1]) {
bin = k — swb_offset [sfb];
break;
}
}
/* eoccmanoerneHue koaghgpuyueHmos */
if (x_quant [g] [win] [sfb] [bin]> 0)
x_quant [g] [win] [sfb] [MycopHoe sedpo] + = pulse_amp [j];
else
Xx_quant [g] [win] [sfb] [bin] — = pulse_amp [j];
}

}

Heckonbko MHCTpymMeHTOB Aekoaepa (TNS, 6aHK punsTpoB) NonNy4aroT 40CTYN K CNEKTparibHbIM Koadhduum-
eHTam 6e3 YepedoBaHWs, T. €. Bce cnekTparsbHble koadduumueHTbl yropsaoumBarTcsl CornacHo HOMepY okHa U
yacToTe B npedenax okHa. 3To obo3HavaeTcs ykasaHueM spec [w]lk], Bmecto x_quant [g] [w] [sfb] [bin].

CregyloLmnii nceBao c-koa yKasbiBaeT HAa COOTHOLLEHUE MEXAY YEeTbIpEXMEPHOM, C YepeioBaHNEM, CTPYK-
Typow maccuea x_quant []1[]1[] [1 v aBymMepHon, 6e3 yepegoBaHus, CTpykTypol maccuea specl] []. B nocnegHem
MaccrBe nepBbli MHAEKC yBENMYMBAETCA MO OTAENbHBIM OKHAM B NocneaoBaTenbHOCTU OKOH, U BTOPOW MHAEKC
yBenuyMBaeTcs No cnekTpanbHbIM KoadduLMeHTaM, KOTOPbIE COOTBETCTBYIOT KaXXAOMY OKHY, BHYTPW KOTOPOTo
koatppULMEHTLI CreayroT NIMHENHO OT HUSKUX YacTOT K BEPXHMUM.
quant_to_spec ()

tk =0;
for (g = 0; g <num_window_groups; g ++) {
j=0
for (sfb = 0; sfb <num_swb; 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+j] = x_quant [g] [win] [sfb] [bin];
}
}
J + = width;
}
k +=window_group_length [g]

7.4 Tabnuubl

Tabnwuuya 58 — MapameTpsl KOZOBOW KHUIM XadhdmMaHa Ans MacwTabHeiX KoaMOULNEHTOB

Homep
KOZLOBON KHUTW

PasmepHocTb
KOJOBOW KHUIW

index_offset

Ounana3soH 3HaveHun

Koposas kHura
npvBeaeHa B:

0

1

—60

—60 ... +60

Tabnuua A.1
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Homep
KOLIOBOW KHUIM

unsigned_cb [i]

PasmepHocTb
KOOBOW KHWUIM

LAV k0onoBOW KHUMM

KopgoBsasi kHura
npuseneHa B:

O ~NOO A WN-=2O

[T G U G O = T o S SN I )

NN RNOMNOMNMNASSDLN

NNN~NBANMN= 2O

RGN

(16) ESC

(B pesepse)

(B pesepee)
MHTeHcuBHOCTL He B dha3e
MHTeHcuBHOCTL B hase

Tabnuua A.2
Tabnuua A.3
Tabnuua A4
Tabnuua A.5
Tabnuua A.6
Tabnuua A.7
Tabnuua A.8
Tabnvua A.9
Tabnuua A. 10
Tabnuua A. 11
Tabnuua A. 12

8 KBaHTOBaHme

8.1 OnucaHue UHCTpPYMeHTa

Ans KBAHTOBAHWS CNeKTparbHbIX ko3 ULMEHTOB B KOAEPE UCTIONb3YeTCA HepaBHOMEpPHOe KBaHTOBaHWe.
[ekoaep AomkeH BbINoNHWTL 06paTHOe HepaBHOMEPHOEe KBaHTOBaHWe nocne AekoauposaHusa XaddgmaHa mactu-
TabHbIX k03hMLMEHTOB (CM. pasaenbl 7 1 11) U cnekTpanbHbIX AaHHbIX (CM. pasaen 7).

8.2 9nemMeHTbI cnpaBKX

x_quant [g] [win] [sfb] [bin]

x_invquant [g] [win] [sfb] [bin]

8.3 Mpouecc aekoaupoBaHus

MacLUTabHbIX KoaddnLumeHToB sfb, koadduumeHTa bin.

KsaHTOBaHHLIA cnekTpanbHbli kKosdhdUUMEHT AN rpynnbl g, OKHa win, Nonoch!

CriekTparbHblli koadduumMeHT AN rpynnbl g, okHa win, Nornockl MaclTabHbLIX

koabdpuLmeHToB sfb, koadduLveHTa bin nocne obpaTHOro KBaHTOBaHVIS.

O6paTHoe KBaHTOBaHWE on1ckiBaeTCs crieaytoLen hopmynoi:
x_invquant = Sign(x_quant) |x_quant{*® 3V k.
MakcumansHas gonyctumast abcontoTHas amnauTyaa ans x_quant pasHa 8191. O6paTHoe KBaHTOBaHWe
BbINONHAETCA cneaytoLum obpasom:
for (g = 0; 9 <num_window_groups; e+ +) {

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

width = (swb_offset [sfb+1] — swb_offset [sfb]);

for (win = 0; win <window_group_len [g]; win ++) {;
for (bin = 0; bin <width; bin ++) {
x_invquant [g] [win] [sfb] [bin] = sign (x_quant [g] [win] [sfb] [bin]) *
abs (x_quant [g] [win] [sfb] [bin]) ~4/3);

}

}
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9 MacwTabHble Ko3adpULMEHTDI

9.1 OnncaHne MHCTPYMeHTa

OCHOBHbIM METOAOM PETYNMPOBaHNS LUYMOB KBAHTOBaHWS B YaCTOTHOM 0BnacTu sensieTcst hopMunpoBaHne
LyMa C UCMoNb30BaHUeM MacluTabHbIxX kKoaddmuneHToB. C 3TON Lienblo CNeKTPp AeNUTCA Ha HECKOJLKO TPy
crnekTpanbHbIX KO3 ULMEHTOB, Ha3biBAEMbIX NMOocamMmn MacLLTabHbIX kKoadhULIMEHTOB, ANst KOTOPLIX UCMOMb3Y-
eTcs oAVH MaclTabHbIN koaddurumeHT (cM. 6.3.4). MacluTabHblii koaddmumeHT npeacTasnsiet coboli 3HaueHue
koachcbuLMeHTa yeUneHus, KOTOPOA CNOSb3YETCA AR M3MEHEHWS aMNUTYAbI BCEX CrieKTpasibHbIX koadhduumeH-
TOB B 3TOM nosoce MacluTabHoro koadduumeHTa. ATOT MEXaHU3M UCTONb3YETCH 411 UBMEHEHWS pacnpeaeneHns
LLYMOB KBAHTOBaHUS, Bbl3BaHHbLIX HEPaBHOMEPHbLIM KBAHTOBaHWEM, B CTIEKTparbHoM obnacTu.

Ans window_sequences, koTopble cogepxat okHa SHORT_WINDOW, moxeT BbITb NpUMeHeHa rpynnupos-
Ka, T. €. AN KOHKPETHOro konuyecTsa nocnegosareneHbix okoH SHORT _ WINDOW MoXeT UCnosb3oBaThCs ToMb-
ko oauH Habop MacLuTabHbIX koadduLmeHToB. Kaxaslii MacuTabHbIN koadbhULMEHT B 3TOM CryYae NpUMeHsieTcst
K rpynmne CoOTBETCTBYIOLLMX MONOC MaclUTabHbIX koadduumeHToB (cM. 6.3.4).

B aTom nHCTpyMeHTe MacluTabHble koadhpULIMEHTbI MPUMEHSIIOTCS K AeKBaHTOBAHHLIM koadhduumeHTam ans
BOCCTaHOBJIEHWS! CNIEKTPANbHbIX 3HAYEHUIA.

9.2 OnpeaeneHun
9.2.1 ®YyHKUMM AaHHbIX

scale_factor_data()  YacTtb noToka 6uTOB, KOTOpas codepXuT AnddepeHuMansHO-KOAMPOBaHHbIE MacLTab-
Hble koadppuLeHTbI (cM. Tabnmuy 18)

9.2.2 3neMeHTbl AaHHbIX

global_gain  8-paspsigHoe 6e33HakoBoe Lienoe, npeacTasnsolWee 3Ha4YeHne nepeoro MacutabHoro koachdu-
uMeHTa. 3TO Takke HavanbHoe 3HauveHue Ana cneaylowmux avddepeHunanbHO-KOAUPOBaHHBIX
MacLTabHbIX koaddrLMeHTOB (M. Tabnuuy 16).
hcod sf[]  Koposasi komGuHaums Xaddmara n3 Tabnuup koga Xaddmana, ucnonbayemas Ans KogupoBaHus
macLUTabHbIX koaddmumeHToB (cm. Tabnuuy 181 7.2).
9.2.3 OnemeHTbI cnNpaBKu

dpcm_sf [g] [sfb] OnddepeHumansHo-koaupoBaHHbIA MacluTabHbIA koadULMEHT rpynnbl g, Nonochkl
MacLUTabHbIx koathduLmeHToB sib.

x_rescal [] MepemaciuTabupoBaHHbIe crekTpasibHble KoadhhuLMeHTbI

sf [g] [sfb] MaccuB MacluTabHbIX K03hPULIMEHTOB KaXkaom rpynmbl

get scale factor gain() ®yHKUUsI, KOTOpasi BO3BpalLaeT 3HAYEeHUe YCUINEHUsi, COOTBETCTBYHOLLEro MacluTab-
HoMy koadpbuupmeHTy

9.3 lNpouecc gekoaupoBaHUs
9.3.1 Nonockl macwTabHbIX kKo3dduLmueHTOB

MacwtabHble koachdULMEHTEI UCTIONb3YIOTCA A4St GOPMUPOBAHMA LLYMOB KBAHTOBAHWSI B CNEKTPasibHOM
o6nactu. C aToli uenbio crnekTp AenuTcst Ha HeCKOMNbKO Mooc MacluTabHbIX KoachduumeHToB (cM. 6.3.4). Kaxxaoi
nonoce mMaclUTabHbIX k0athhULIMEHTOB COOTBETCTBYET MacLUTabHbIA koadhhMLIMEHT, KOTOpPLIM NpeACcTaRNsieT onpe-
AeneHHoe 3HaueHue KoaddULMeHTa yeuneHusl, KoTopoe A0MKHO BbITb MPUMEHEHO KO BCeM crnekTparbHbIM Koad-
duumeHTam B aToM nonoce maclwtabHbix koadduumeHToB. B cnyyae EIGHT_SHORT_SEQUENCE nonoca mac-
LWTABHbIX KO3hPULMEHTOB MOXKET coepXKaTb MHOIOKpaTHbIE OKOHHbIE NONOCHl MaclUTabHbIX koaddruneHToB
SHORT_WINDOW (cm. 6.3.4 1 6.3.5).

9.3.2 lekogupoBaHue MacluTabHbIX KoadybuLmueHTOB

[ns Bcex MaclwTabHbIX kK0addUUNEHTOB pa3HOCTb € NpeablayLLiMM 3Ha4YeHUM KoaupyeTcs npyu NoMoLLmY
KogoBoi kKHUrM XadbdmaHa, AaHHOM B Tabnuue A1. HauanbHoe 3HayeHne 3aaaetca siBHbIM 00pasom Kak 8-GUTHbIN
WKM otcueT anemeHTa AaHHbIX global _gain. MaclutabHbii koaddurUMeHT He NepeaaeTcs Ansi Nonoc MacluTabHbIX
koachcuLMeHToB, KoTopble KoaupyloTcsl co cbopHukoM koaoBs XaddmarHa ZERO HCB. Ecnv c6opHUK kogos
XaddmaHa ans nonoc MacluTabHbIX koadduumneHTos kogupyetcesi ¢ INTENSITY HCBwnn INTENSITY _HCB?2,
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MacLTabHbI koadhduUMEHT ncnonbayeTca Ans intensity stereo (cM. paszgen 7 1 10.2). B 3Tom cnyyae 06blyHbIi
macwTabHbll koadhdULMEHT He CyLLecTByeT (HO UHWUManU3npyeTcs B HyMb, 4ToObl MeTb onpeaesieHHoe
3Ha4eHue B MaccuBe).

Cneayolumii nceBaokoa ONUCLIBaeT AekoampoBaHue MacluTabHbix koadduumeHTos sffg] [sfb]:

last_sf = global gain;

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

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

if (sfb_cb [g] [sfb]! = ZERO_HCB && sfb_cb [g] [sfb]! = INTENSITY _HCB

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

dpcm_sf = decode_huffman () — index_offset;/*cM. pazden 7%/

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

last_sf = sf [g] [sfb];

}

else{

sf [g] [sfb] = O;

}

}
}

CnepyeT yyecTb, YTo MacwTabHble koaddurumneHTsl sf [g] [sfb], pomxHel BbITb B Npedenax AWanasoHa
0...255 BKNOYUTENBHO.

9.3.3 Ucnonb3oBaHUe MacWTabHbIX Ko3adhULMeHTOB

CnekTpanbHble k03dhhULMEHTbI BCEX Moo MacluTabHbIX koaddLMeHTOB AOMKHLI MOBTOPHO MacLLTabu-
pOBaThCS B COOTBETCTBUM C MX MacLLUTabHbIMU koadcpuumeHTamu. B cniydyae nocnegoBaTensHOCTA OKOH, KOTO-
pas COCTOWUT W3 TPynMnbl KOPOTKMX OKOH, BCe KO3MMULMEHTHI B CrpynnMpOBaHHbIX Morniocax MacliTabHbiX
koachpULMEHTOB OKHA OOSMKHBI MacLUTabupoBaTLCA C MCMOSb30BAHWEM TOTO e caMoro MacluTtabHoro koaddu-
LMeHTa.

B cnyyae window_sequences 13 04HOro okHa nosiockl MacluTabHbIX koadhULMEHTOB UX COOTBETCTBYHOLLME
KoahULMEHTLI pacrnonoXeHol B Nopsifke Bo3pacTaHus YactoTel. B cnyvyae EIGHT _SHORT_SEQUENCE v rpyn-
MUPOBKM CriEeKTparbHble KO3t ULIMEHTHI CrPYNMUPOBAHHBIX KOPOTKUX OKOH YepeayoTCsl ¢ NoriocaMmm MacluTaGHbIX
koadbbULMEHTOB OKHa.

MepemacLuTabrpoBaHue BLINOMHSETCS COMMACHO creayoLemMy NnceBaoKoay:

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_group_len [g]; win ++) {;
win = get_scale_factor_gain (sf [g] [sfb]);
for (k = 0; k <width; k + +) {
x_rescal [g] [window] [sfb] [k] = x_invquant [g] [window] [sfb] [k] * gain;
}
}
}
}

®yHKuuA get_scale_factor_gain (sf[g] [sfb]) Bo3BpaLLaeT kKoadhULIMEHT YCUNEHUS, KOTOPLIA COOTBETCTBYET
macLuTabHoMy koadprLMeHTy. BosBpallaemoe 3Ha4eHWe NonyvaeTcs s ypaBHeHUs!
gain = 20:25(s7lglls/b}-SF_OFFSET)
MoctosHHaa SF_OFFSET fomkHa bbiTk ycTaHosneHa paeHoi 100.
CneaytoLLmnii NnceBAOKOA ONMCLIBAET 3Ty onepawuuio:
get_scale_factor_gain (sf [g] [sfb]) {
SF_OFFSET = 100;
gain =2 1 (0.25 * (sf [g] [sfb] — SF_OFFSET));
return(gain);

}
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10 CoBMecTHOe KoaupoBaHue

10.1 M/S stereo
10.1.1 OnucaHue MHcTpyMeHTa

KoavposaHve M/S stereo npumeHsieTcs k napam kaHanoB. KaHanbl Yalle Bcero obbeguHsoTCA Tak, YTobbl
OHW MMENY CUMMETPUYHOE pacrofioXeHne OTHOCUTENbHO cryLuaTensl, HanpuMep NeBbIi/npasbI UK NEBLIV OKpY-
)eHua/npasblii okpyxkeHust. MNepBblii kaHan B Nape 0603HaYaETCs KaK «NeBbli», a BTOPO — Kak «MpaBblit». Bek-
Top, 06pazoBaHHbIN CUrHaNamm 1eBoro 1 NPaBoro kKaHanoe, BOCCTaHaB/IMBAETCS UMK Ae-MaTpULMpyeTcs ¢ MoMo-

LL{bH0 €AMHWUYHOM MaTPULLbI
.1 ol
rl 1o 1]|r

! 1 1lm
rl 1o =1|[s |
PeLLieHVe 0 TOM, kakasi MaTpuLLa AOIMKHA 1CTONb30BATHCS, MPUHUMAETCA AN KaXA0M NOMOCH MACLLTABHBIX

KoahhMLMEHTOB B COOTBETCTBUM ¢ chiaramn ms_used. KognpoeaHue M/S MoOXeT NpUMEHATLCA TONbKO, ecu
common_window pasHo '1' (cM. 6.3.1).

nnu obpaTHol MaTpuubl M/S

10.1.2 OnpeaeneHus

10.1.2.1 3neMeHTbl AaHHbIX
ms_mask_present  [ByxbuTHoe none, onpegensioliee MS macky
00 — Bce Hymu
01 — Macka max_sfb nonoc ms_used cneayet 3a 3Tum nonem
10 — Bce eanHuULbI
11 — B pesepBe
(cm. 4.3, Tabnuua 14),
ms_used [g] [sfb] OaHOBWTHBI dhnar AnNs Kaxgon nonocbl MaclTabHbIX KoadULUMEHTOB, yKa3blBaLLMIA, YTO
koavnposaHue M/S ucnonbayeTcst B rpynne OKOH g U nonoce MacwTabHbix koaddu-
uneHToB sfb (cm. 4.3, Tabnvua 14).
10.1.2.2 BnemMeHTbI cnpasku
|_spec [] MaccuB, cogepikalluii CNeKTp IeBOro kKaHana CooTBETCTBYHOLLEN Napbl KaHaNoB.
r_spec [] MaccuB, coepxallpii CnekTp NpaBoro KaHana CoOTBETCTBYIOLLEN Napbl KAHANOB.
is_intensity (g, sfb) ®yHKuMA, BO3BpaLLaOLLAA COCTOSIHUE UHTEHCUBHOCTY, onpeaeneHHaa B 10.2.3.

10.1.3 MNMpouecc aekoaupoBaHuA

BoccraHoBneHue (cnekTpasnbHble KosdULIMEHTLI NEPBOTO («I1EBOIO» ) U BTOPOro («NPaBoro») kKaHanos) Bbl-
MonHAeTCs B COOTBETCTBUN C mask_present n onaramn ms_used [] [] cneaytowmm obpasom:

if (mask_present>=1) {

for (g = 0; g <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) &&! is_intensity (g, sfb)) {

for (i = O; i <swb_offset [sfb+1]-swb_offset [sfb]; i + +) {

tmp = _spec [g] [b] [sfb] [i] - r_spec [g] [b] [sfb] [i];

I_spec [g] [b] [sfb] [i] = I_spec [g] [b] [sfb] [i] + r_spec [g] [b] [sfb] [i];

r_spec [g] [b] [sfb] [i] = tmp;}

}

}

Cneayert yyecTb, yTo ms_used [] [] ucnons3syeTtcs Takke B KOHTEKCTE KoauposaHust intensity stereo. Ecnun
kogupoBaHue intensity stereo 6610 UCNONBL30BaHO AN oNpeAeneHHoN NONockl MaclTabHbIX kKoadhdUUNEHTOB,
aekoaunposaHue cmepeo M/S He BbINOMHAETCA.
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10.2 intensity stereo
10.2.1 OnucaHue MHCTPpyMeHTa

OTOT MHCTPYMEHT Ucronb3yeTcs, YToObl peannsoBaTb koaMpoBaHus intensity stereo napbl kaHanos. O6a
BbIXOAHbIX KaHara nony4arTcs U3 oAHOro Habopa cnekTpanbHbiX koaddhuuMeHToB nocne o6paTHOro npolecca
KBaAHTOBaHWS. 3TO BbINOMHAETCA BbIGOPOYHO HA OCHOBE MNONOC MacLTabHbIX KoaddUUMEHTORB NPY aKTUBHOM
intensity stereo.

10.2.2 OnpegeneHus

10.2.2.1 3nemeHTbl AaHHbIX
hcod_sf[] Koposasi kombuHaums Xacbdmana ns Tabnuubl XaddmaHa, ncnonbayemas 4nsa KoauposaHUa Maclu-
TabHbIX ko3 rULMeHTOB (CM. 7.2).
10.2.2.2 OnemeHThLI cnpaBku

dpcm_is_position [] [] AuddepeHumnansHo-koampoBaHHan nosuuus intensity stereo
is_position [group] [sfb] Mosnuus intensity stereo ana kaxgow rpynnel M NONOCHI MaCWTabHbIX Ko3addu-
LMEeHTOB
I_spec [] Maccue, cogepxalwmin CnekTp NEBOro KaHana COOTBETCTBYIOWEN Napbl kaHana
r_spec [] Maccus, cogepxalmin CNnekTp NEBOro KaHana COOTBETCTBYIOWEN Napbl kaHana

10.2.3 Mpouecc aekoaupoBaHUA

Wcnone3oBaHue koaupoBaHua intensity stereo curHanuavpyeTtca npu NOMOLUM NCEeBAOKOAOBLIX KHUM
INTENSITY_HCB v INTENSITY_HCBZ2 (15 n 14) B npaBom kaHane channel_pair_element (), umetoLem o6Lni
ics_info () (common_window == 1). INTENSITY_HCBw INTENSITY_HCB2 curHanuaunpytot cuHdaszHoe 1 HecoB-
nagatolee no case kogmpoBaHue intensity stereo COOTBETCTBEHHO.

Kpome Toro, dhazoBoe cooTHOLWEHWe KoaupoBaHus intensity stereo moxeT 6bITe peBepcrpoBaHo nocped-
CTBOM NMonst ms_used: NockonbKy koauposaHue M/S stereo n kogupoBaHue intensity stereo sBNsi10TCS B3aMMouc-
KrrovatLwyMm 481 orpegenieHHoN Nosockl MacllTabHbIX KoathULIMEHTOB 1 rpynbl, OCHOBHOE ha3oBoOe COOTHO-
LeHwue, ob6o3HavyeHHoe Tabnmuamm Xaddmana, nusmeHsietcst oT cuHdasHoro 4o HecosnagatroLero rno gase unu
HaobopOoT, ecv COOTBETCTBYHOLLMIA BUT ms_used ycTaHaBNMBAETCA Ar1sl COOTBETCTBYHOLLIEN NOMOCHI.

UHdbopmauuma ana gekogmpoBanus intensity stereo npegctasnena "nosuuueit intensity stereo”, ykasbiato-
el Ha cooTHOLleHne Mexay MacluTabupoBaHWeM NeBoro U Npaeoro kaHanos. Ecnu koauposaHue intensity
stereo siBNAETCA aKTUBHLIM A4S ONpeaeSIeHHOM rpynnbl M NONoCk! MacWTabHbIX KOapULMEHTOB, 3HAUEHWE NO3K-
uum intensity stereo nepenaeTcst BMeCTo MaclUTabHoro koadpdmumeHTa npaBoro kaHana.

Mo3nLMn NHTEHCMBHOCTY KOQUPYHOTCSl TOYHO TaK Xe, Kak MaclTabHble KoadpuuneHTl, T. €. ¢ MOMOLLbIO
kogupoBaHusi MeTogoM XaddmaHa pasHOCTHbIX 3HAYEHUH, 3a UCKIOYEeHUEM ABYX OTSIUHUIA:

HeT NepBoro 3HaveHus, koTopoe nepegaeTcs kak MUKM. Bmecto aToro cnegyet avddepeHumansHoe AeKo-
AVpoBaHWe, npegnonaras, 4To nocnegHee aHadeHne No3uumm intensity stereo pasHo Hynio;

anddepeHumansHoe AekoanpoBaHne BeINONHAETCS 0TAENbHO ANA MacWTabHbIX K03 ULIMEHTOB 1 NO3K-
unit intensity stereo. Qpyrumu cnosamu, gekogep MacluTabHbIX KO3adPULMEHTOB UTHOPUPYET 3HAUEHMS NMO3ULUK
intensity stereo n HaobopoT (cMm. 9.3.2).

OpfHa U Ta e kogoBas KHUra MCrnosib3yeTcsl ANs KOAUPOBaHUA No3uuuii intensity stereo n macluTabHbIX
koachbcpmumeHToB. [1Be nceBaodyHKLMM onpeaeneHbl 4 UCMoNb30BaHUA B AeKkoauposaHuu intensity stereo:

function is_intensity (group, sfb) {

+ 1 4N OKOHHbIX rpynn/nonoc MacluTabHbIX ko3 PULMEHTOB C KOGOBOW KHUroW NpaBoro kaHana

sfb_cb [group] [sfb] == INTENSITY_HCB

— 1 4Nns1 OKOHHBIX rpynn/ nosfioc MacwTabHbIX ko3 PULMEHTOB C KOAOBOW KHUIOW NPaBoro kaHana

sfb_cb [group] [sfb] == INTENSITY HCB2

0 else

}

function invert_intensity (group, sfb) {

1-2*ms_used [group] [sfb],if (ms_mask_present == 1)
+1 else

}
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[lexoanpoBaHue intensity stereo Ans ogHOI Napbl KaHANOB ONpeaenseTcs CNeayLLMM NCEBAOKOAOM:
p=0
for (g = 0; g <num_window_groups; g + +) {
/* exoanpoBaTb NO3ULMN UHTEHCUBHOCTY ANS1 3TOM rpynnbl */
for (sfb = O; sfb <max_sfb; sfb ++),
if (is_intensity (g, sfb))
is_position [g] [sfb] = p + = dpcm_is_position [g] [sfb];
/* BeinonHute AekognposaHue intensity stereo */
for (b = 0; b <window_group _length [g]; b ++) {for (sfb = 0; sfb <max_sfb; sfb ++) {
if (is_intensity (g, sfb)) {
scale = is_intensity (g, sfb) * invert_intensity (g, sfb) *0.5 » (0.25%s_position [g] [sfb]);
[* MacwutabupoBaTb OT NTeBOro K NpaBoMy KaHany, He TporaTb NeBblii kaHan */
for (i = 0; i <swb_offset[sfb+1]-swb_offset [sfb]; i ++)
r_spec [g] [b] [sfb] [i] = scale * |_spec [g] [b] [sfo] [i];
}

}
}

10.2.4 UHTerpaums ¢ MHCTPYMEHTOM BHyTpUKaHanbLHoOro npeackasaHus

[ns nonoc macuTabHbix koahULUEHTOB, KOAUPOBAHHBIX B infensity stereo, COOTBETCTBYIOLLME Npeacka-
3aTenu B NpaBoM KaHare BbIKIouyaroTes Ans acddekTmBHOro nepeonpeaeneHnst COCTOsHWS, onpeaeneHHoro mac-
kon prediction_used. O6HoBNeHWe aTUX NpeackasaTenei BoINoNHAeTCs Ucnonk3oBaHneM aekoavpyemblx intensity
stereo crneKTpanbHbIX 3Ha4YeHUiA NpaBoro KaHana B kavyecTse "nocrnefHero KBaHTOBaHHOrO 3HAYEHURA" X, (N—1).
OTu 3HaYeHus criegyloT M3 npouecca MacwTabupoBaHus, OT NEBOro K MpaBoMy KaHasy, Kak onucaHo B
ncesgokoge.

10.3 CnapeHHbIA KaHan
10.3.1 OnucaHne MHCTpyMeHTa

OnemMeHTbI cnapeHHoro kaHana obecnevveatoT Ase hyHKLMW: BO-NEPBLIX, CapeHHbIe KaHanbl MoryT Uc-
rnonb30BaTbCA Ans peanusaummn 0606LLeHHoro infensity stereo kognpoBaHWs, rae crekTpanbHble 3Ha4YeHVs KaHa-
NOB MOryT BbITb COBMECTHO UCTMOSb30BaHbI; BO-BTOPbIX, CNAPEHHbIE KaHar bl MOTYT UCMONb30BATLCS ANs AUHAMM-
YecKoro cBefieHVs 0gHOro 3ByKOBOro obbekTa B CTepeo.

CnegyeT y4ecTb, UTO 3TOT MHCTPYMEHT BKIIHOYaeT napaMeTpbl, 3aBUCKMMbIe OT ornipeaeneHHoro npoduns
(cm. 5.1).

10.3.2 OnpegeneHus

10.3.2.1 3neMeHTbI AaHHbIX
ind_sw_cce_flag O0duH 6um, yka3sbigarouwuli, 187155emcs J1U CriapeHHbIl Uesieeol 35ieMeHm
cuHmakcuca Hesasucumo (1) unu 3asucumo (0) nepekmodyaemsim CCE
(cm. 4.3, mabnuuy 22).
num_coupled_elements Konuyecmeo criapeHHbIX Uenesbix KaHanos pasHo num_coupled_
elements+1. MuHumarsnsHoe 3HaqeHue 0 ykasbisaem Ha 1 criapeHHbill ye-
nieeoll Karan (cM. 4.3, mabnuyy 22).

cc_target is cpe OduH 6um, ykasbisatowiud, ser1siemcs 11U criapeHHbIl yerneesot arieMenm
cuHmaxkcuca CPE (1) unu SCE (0) (cm. 4.3, mabnuuy 22).

cc_target tag select YemesipexbumHoe none, onpedensiowiee element_instance tag cnapex-
HO20 Lerniesoeo aneMeHma cuHmakcuca (cm. 4.3, mabnuuy 22).

cc | OduH 6um, yka3sbigarouutl, 4mo CriucoK 3Haq4eHul gain_element npume-
HSIemCcs K Te8OMY KaHaily napbi KaHanos (cMm. 4.3, mabnuyy 22).

ccr OduH 6um, yKasblgarouuti, Ymo CrucoK 3Ha4YeHull gain_element npume-
HSiemcH K nNpaeoMy KaHaily rapbl KaHanos (cm. 4.3, mabnuuy 22).

cc_domain OduH 6um, ykasblearoujutl, 8bINOTHAEMCS U criapusaHue kaHanos 6o

(0) unu nocnie (1) TNS OexkoduposaHusi criapeHHbIX UeslesbiX KaHaroe
(cm. 4.3, mabnuuy 22).
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gain_element_sign OduH 6um, ykasbisarowjutl, codepxxam nu nepedaHHble 3Ha4YeHUs
gain_element uHghopmauuro o coenadarowiem o ¢haze/Hecosrnadaio-
wem rio ¢pase crniapusaruu (1) unu Hem (0) (cm. 6.3, mabnuuy 22).

gain_element_scale Onpedensem paspelueHue amrinumyobi cc_scale onepayuu macuwimabu-
posaHusi coanacHo mabnuue 61 (cM. 4.3, mabnuuyy 22).

common_gain_element present[c]  OOuH 6um, yka3sbigarouuli, ymo riepedaemcs KoouposaHHbIll ro Xachma-
Hy common_gain_element (1) unu nepedatomcs koduposaHHsie o Xag-
MaHy pasHocmHble gain_elements (0) (cMm. 4.3, mabnuuyy 22).

10.3.2.2 BnemeHTbI cripaBku

dpcm_gain_element(][] JugbgbepeHuuposaHHO-KOOUPO8aHHbIU 31TEMEHM YCUNEeHUS.
gain_element [group] [sfb]  3nemeHm ycuneHus 0111 kaxdool 2pyniibsi U MOock! MacwmabHbix Koaghehuyu-
eHmoe.

common_gain_element(] BrieMeHm ycuneHusi, Komopabil Ucrosib3yemcsi 051 8CEX epyrif OKOH U ro1oc Mac-
wmabHbix K03ghghulUeHMOo8 0OHO20 Uerle8020 CrapeHHo20 KaHana.

spectrum_m (idx, domain)  Ykasamersib Ha criekmparibHbie OaHHbIe, cesi3aHHble ¢ single_channel_element () ¢
uHdekcom idx. B 3asucumocmu om 3HaueHus1 "domain" ykasbieaomcs criekmpars-
Hble koagebuyueHmsi 8o (0) unu rocne (1) TNS dekoduposaHus.

spectrum_| (idx, domain) Ykasamene Ha crnekmpaiibHbie OaHHble, C68A3aHHble C J1e8biM KaHalloM
channel_pair_element () ¢ uHBexcoM idx. B 3asucumocmu om 3Ha4eHus "domain”
yKasbigaromesi criekmpaliibHbie KoaghgpuyeHmsi do (0) unu nocne (1) TNS dekodu-
jposaHus.

spectrum_r (idx, domain) Ykazamenb Ha criekmparibHble OaHHble, CeS3aHHble C MpasbiM KaHarom
channel_pair_element () ¢ uHOekcom idx. B 3agucumocmu om 3Ha4eHus "domain”,
yKa3bisalomcesi criekmparibHbie Koaghghuyuermsi 0o (0) unu rocne (1) TNS dexodu-
jpogaHus.

10.3.3 Mpouecc aekoaupoBaHUsA

CnapeHHbIli KaHan ocHoBaH Ha BCTpoeHHOM single _channel_element (), koTopbii 06beauHsAeTca 4N 3Toro
C HEKOTOPbIMM COOTBETCTBYHOLLMMU NOMSIMU.

CnapeHHeble ULeneBble anemMeHTbl cuHTakeuca (SCE unu CPESs) agpecylotcs, UCnonb3ysl ABa anemMeHTa
CUHTakcuca. Bo-nepsbix, none cc_target is_cpe ykasbiBaeT, agpecytotcs nu SCE nnu CPE. Bo-BTopbIx, none
cc target tag select ykasbiaeT instance_tag SCE/CPE.

Onepaumnsa MacwtabnupoBaHusi, BKNOYEHHaAA B cnapuBaHWe KaHanoB, onpeaenseTcs 3HauyeHUaMu
gain_element, koTopble ONWUCLIBAIOT UCMONb3YeMbI KOSdULMEHT yeuneHus 1 3Hak. B cooTBeTcTBUM € Npoueay-
pamMu KoaMpPoBaHUs 4151 MacLUTabHbIX ko3 dULMEHTOB U NO3NLWIA intensity stereo s3HaveHus gain _element qud-
thepeHumansHo KoaMpYTCA € Ucnonb3oBaHWeM Tabnuubl Xaddmara ans MmaclutabHbx kodgduumeHToB. TouHo
Tak e dekoanpyemble ko PULMEHTLI YCUNEHUA AN Napbl OTHOCATCS K OKOHHBIM Fpynnam cnekTpanbHbIX Kodd-
b1umeHTOB.

Hesasuncrmo kommyTupyemble CCE 1 3aBUCUMO KOMMYTUPYeMble CCE

EcTb aBa Brga CCE: "HesaBWCcMMO Nepekntodaemslie" 1 "3aBncMmo nepekniovaemele”. HezaBucrumo nepe-
ktoyaemblM CCE sasnsietca CCE, B KOTOPOM cTaTyc okHa (T. €. window_sequence v window_shape) CCE He
AOMKeH COOTBETCTBOBATL CTaTyCy okHa nto6oro cnapeHHoro SCE unn cnapeHHbIX kaHanos CPE. EcTb HECKOSbKO
BaXKHbIX OrpaHUYeHuiA:

Bo-nepekix, TpebyeTcs, 4TobblI He3aBUCUMO NepekrtovaemMblli CCE Mor UCNoNb30BaTb TOSILKO SNEeMeHT
common_gain, a He Crucok gain_elements.

Bo-sTOpbIX, CCE ponxeH 6bITb MONHOCTLIO AEKOANPOBAH BO BpeMEeHHOM NpOoCcTpaHcTBe (Bkiovasn GaHk
unsTpoB cuHTE3a) 4o MacwTabrposaHWs U gobaBneHns K pasnuuHeiM SCE 1 kaHanam CPE, ¢ KOTopbiMY OH
chnapeH, B cfly4yae HeCOOTBETCTBMA cTaTyca OkHa.

Y saBucumo nepektodaemoro CCE, ¢ Apyroil CTOPOHbI, A40/KeH BbITb CTaTyC OKHa, COOTBETCTBYHOLLMIA
BceM uenesblM SCE v kaHansl CPE, koTopble criapeHbl COrnacHo Cnncky anemeHToB ¢ v cc_r. B aTom cnyvae
CCE ponxeH bbITb NMOSHOCTLH AEKOAMPOBaH B YACTOTHOM NPOCTPAHCTBE 1 3aTeM MaclTabupoBaTbCs B COOTBET-
CTBUW CO CNNCKOM ycuneHus ao gobaeneHus k Lenesomy SCE vnu kaHanam CPE.

Crepnytowwimnii ncesaokod B oyHKLMM decode_ coupling_channel () onpegensieT gekoguposaHue 4ns 3aBu-
CUMO MepeknoyYaemMoro afieMeHTa crapeHHoro kaHana. CHavana cnektpanbHble KoahhULUMeHTbl BCTPOEHHOMo
single_channel element () aekoanpyoTcs 1 NoMELLAIOTCS BO BHYTPeHHWIA Bydep. Tak kak anemMeHTbl yeuneHus
Ans nepBow cnapeHHoi uenu (list_index == 0) He nepefatoTcs, BCe 3HaYeHUs gain_element, cBs3aHHblE € 3TOW
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Lenbto, Kak npearnonaraercs, pasHbl 0, T. €. capeHHbId kKaHan Ao6aBnseTca K cnapeHHOMY LierieBoMy KaHany
¢ ero MacluTabupoBaHueM. MiHade cnekTparbHble koaddmumeHTsl macluTabupyroTes u aobasnstoTtes K koaddu-

LMeHTaM cnapeHHbIX LierneBbIX KaHAMNOB, UCMOMNb3Ysl COOTBETCTBYHLLMIA CIMCOK 3HaYeHwWii gain_element.

Hesasucumo kommyTupyemelii CCE aekoampyeTcs kak 3aBUCMMO KOMMYTUpyeMbit CCE, MeIoLLIMIA TOMbKO
anemeHTbl common_gain_element. OgHako nony4aroLmincs MaclwTabupoBaHHbI CNekTp NnpeobpasoBbiBaeTCA

06paTHO K ero BpeMeHHOMY NpefICTABNEHIO U 3aTeM criapuBaeTcs.

CnepyeT yyecTb, 4TO CNUCKK gain_element MoryT 6biTb COBMECTHO UCMOSIb30BaHbI IEBLIM U NPaBbIM KaHa-
namu Uenesoro anemMeHTa napbl KaHanoB. OTO CUrHanu3upyeTca HynesbiMu ¢C_| 1 cc_r, kak 0603Ha4YeHo B

Tabnuue 60.

Ta6nwnuya 60 — CoBMecTHOe uCroNb30BaHUe CNIMCKOB gain_element

cc_|, O6Wwuin CNMCOK ycuneHus INeBbIit cNUCOK ycunenus Mpasbiii cNMCcok ycunexnus
ccr npegcraeneH npeacTasnex npeacTasneH

0,0 Aa HeT HeT

0,1 HeT HeT na

1,0 HeT na HeT

1,1 HeT na aa

decode_coupling_channel ()

{

- AekoaupyeT crekTpanbHble ko3ddULUeHTbI

«cc_spectrum []».

/* Ob6beanHeHue cnekTpanbHbIX KoaddrUMEHTOB No LienesbIM kaHanam */

list_index = 0;

for (¢ = 0; ¢ <num_coupled_elements+1; ¢ ++) {

if (I cc_target is cpe [c]) {
couple_channel (cc_spectrum, spectrum_m (cc_target tag select [c], cc_domain), list_index ++);

}

if (cc_target_is_cpe [c]) {
if (cc Ifc] &&! cc rc]) {
couple_channel (cc_spectrum,spectrum_I (cc_target tag select [c], cc_domain), list_index);
couple_channel (cc_spectrum, spectrum_r (cc_target tag select [c], cc_domain), list_index ++);

}
if (cc_I[c]) {

couple_channel (cc_spectrum,
spectrum_| (cc_target tag_select [c], cc_domain), list_index ++));

if (cc_rfe]) {

BCTpoeHHoro  single channel _element B 6ydep

couple_channel (cc_spectrum, spectrum_r (cc_target tag select [c], cc_domain), list_index ++));

couple _channel (source_spectrum [ ], dest_spectrum [ ], gain_list_index)

{
idx = gain_list_index;
a=0;

cc_scale = cc_scale_table [gain_element _scale];
for (g = 0; g <num_window_groups; g + +) {

/* OekoanpoBaTh CrapeHHbIe 3N1eMeHThLI YCUNeHWsl Ans 3Toi rpynnbl */
if (common_gain_element_present [idx]) {
for (sfb = 0; sfb <max_sfb; sfb ++) {
cc_sign [idx] [g] [sfb] = 1;

gain_element [idx] [g] [sfb] = common_gain_element [idx];}

else {

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

if (sfb_cb [q] [sfb] ==

continue;
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if (gain_element_sign) {
cc_sign [idx] [g] [sfb] = 1 — 2* (dpcm_gain_element [idx] [g] [sfb] & Ox1);
gain_element [idx] [g] [sfb] = a+ = (dpcm_gain_element [idx] [g] [sTb]>> 1);
}else{
cc_sign [idx] [g] [sfb] = 1;
gain_element [idx] [g] [sfb] = a+ = dpcm_gain_element [idx] [g] [stb];}
}
/* BbINONHATL cnapuBaHue LeneBbix kaHanos */
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™gain_element [idx] [g] [sfb];
for (i = O; 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 Ta6nuupbl

Tab6bnunya 61 — MacwrabupoBaHue gnsa cnapeHHbIX kaHanoB (cc_scale_table)

3Hauenue "gain_element_scale" Pa3speweHnue amnnutyabl "cc_scale” War, nb
0 2*(1/8) 0,75
1 2% (1/4) 1,50
2 2"(1/2) 3,00
3 21 6.00

11 MpepnckasaHne

11.1 OnucaHue UHCTpyMeHTa

MpeackasaHne ncnonbayeTcs AN ynyylWweHHOro ycTpaHeHUsl M3BbITOMHOCTU, U ocobeHHo addeKTMBHO
B cnyyae 6onee UnM MeHee CTalLMOHApPHLIX YyY4aCTKOB curHana, KoTopble sBNATCA Haubonee Tpe6osaTenbHbI-
MU C TOYKKU 3peHUsi Heobxoaumol ckopocTh nepedadu. MNpedckasaHne MOXeT 6biTb MPUMEHEHO K KaXaomy
KaHany c momoLLbo BHYTPMKaHanNbHOro (MM MOHO) MpeacKkasbiBatollero YCTPOMCTBa, KOTOpoe WUCNonb3yeT
aBTOKOPPErsALMIO CNeKTpanbHbIX COCTaBMSIOLLMX nocrnegoBaTenbHbIX dperiMoB. Mockonbky window sequence
Tuna EIGHT_SHORT_SEQUENCE ykasbiBaeT Ha curHanbHble U3MEeHeHUs], T. e. HecTauMoHapHOCTb, npea-
ckasaHuMe ucronb3yeTcsi, To/bko ecnu window_sequence wumeeT Tunbl ONLY LONG SEQUENCE,
LONG_START_SEQUENCE vnvn LONG_STOP_SEQUENCE. Vicrnonb3oBaHne WHCTPyMeHTa npeackasaHusi
AIBMSIETCSA 3aBUCUMBIM Npodoniem.

[ns kaxxgoro kaHana npeackasaHne NpUMeHsieTcsl K CneKkTpasrbHbIM KOMMOHEHTaM, MOyYEeHHbIM B pe3yrib-
TaTe cnekTpanbHoro npeobpasoBaHus B 6aHke punsTPoB. s KaXaoro crekTpansHOro KOMMoHeHTa, BrioTs A0
PRED_SFB_MAX, ecTb 041H COOTBETCTBYIOLLMIA NpeackasaTenb, MPUBOASLLMIA K 6aHKy NpeackasaHus, rae Kax-
Ablli NpeAckasaTenb UCMonb3yeT aBTOKOPPENALMIO CEKTPanbHbIX 3HaYeHW nocnegoBaTenbHbIX (OperiMoB.

MonHas cTpyKTYpa KoAMPOBaHWS € UcoNb3oBaHWeM 6aHKka pULTPOB C BLICOKOM CNEKTpanbHOW paspeLuato-
Lelt crocoBHOCTbIO MoapasyMeBaeT CNoSb3oBaHWe 0GpaTHbIX adanTUBHbIX NpeackasaTenei Ana AoCTMKEHWA
BbICOKOW 3ppeKTUBHOCTM KogunposaHUs. B aTom cnyyae koadpmumeHTsl NpeackazaHns BbIMUCSIOTCSA MO Npeabl-
AyLLMM KBAHTOBAHHbLIM CMIEKTpasibHbIM 3HAaYEHUsIM B KoAepe, Tak Xe Kak U B Aekoaepe, U HUKakas AononHUTeNb-
Has cnyebHas nHdgopmauus He TpeByeTcs Anst nepeaaun koadbrLMEHTOB NPeacKasaHUs, B OTAIUME OT NPAMBbIX
afjanTuBHbIX NpeackasaHunii. ObpaTHo-aaanTUBHOE NpeackasaHe BTOPOro Nopsiika ¢ peleTdaTon CTPYKTypoit
UCMOSb3yeTCs ANs KaXaoro CreKkTpansHOro KOMMoHeHTa Tak, YToGbl Kaxkablid npeAckasaTens paboTtan co cnekT-
panbHbLIMK 3HaYeHUAMU ABYX NpeablayLyx dpeiiMoB. MapameTpbl NpeAcka3aTens aganTUpyrTCA K TekyLue
CUrHasbHOWM CTaTUCTUKe OT chpeiima K ppeliMy, MCronb3ysa anroputM agantaumm Ha ocHoBe LMS. Ecnu npeacka-
3aHue aKTUBHO, Ha BXOJ KBaHTOBATENS NOCTYNaeT owmbka npefackasaHUsi BMECTO UCXOAHOMO CNEeKTpansHOro
KOMMOHeHTa, YTO NPUBOAUT K yBenMYeHo acbpeKTUBHOCTU KOAVUPOBAHWSI.

YUTobbl coxpaHUTb TpeboBaHWsA Ha MUHUMYMe, MepeMeHHbIe COCTOsIHUSE NpeckasaTens KBaHTYoTCA nepea
XpaHeHWeM.
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11.2 AneMeHTbI AaHHbIX
predictor_data_present 1 6UT, yKasbiBatoLLMIA, MCMOMb3yeTCsA M NpeackasaHue B TekyLlem dpelive (1)
unn Het (0) (Bcerga npeactaeneHo npu  ONLY LONG_SEQUENCE,
LONG_START _SEQUENCE n LONG_STOP_SEQUENCE, cm. 6.3, Tabnu-
uy 15).
predictor_reset 1 61T, yKasblBatoLWKiA, IPonCcxoamT n cbpoc npeackasatens B TekyLlem cpei-
me (1) nnn HeT (0) (Tonbko ecnu donar predictor _data present ycTaHOBMEH,
cMm. 4.3, Tabnuuy 15).
predictor_reset_group_number  5-6uTHoe uucno, onpegenstoLlee rpynmy, kotopas byaeT copolleHa B Teky-
wem dppelime, ecnv cbpoc npeackasaTens akTMBUPOBAH (TONLKO ecnuv donar
predictor_resetyctaHoBneH, cm. 4.3, Tabnuuy 15).
prediction_used 16UT Ansa Kaxaol nonockl MaclwTabHbIX ko3dduruneHToB (sfb), onpegensio-
LM BKIOYEHO N npeackasanuve (1) unu HeT (0) ans nonochl sfb. Ecnu max_sfb
MeHbLle, yeM PRED_SFB MAX, torga, ans i 6onblie nnv pasHo max_sfb,
prediction_used [i] He nepeaaeTcs, U NO3TOMYy ycTaHaBnuBaeTcs B Homb (0)
(Toneko ecnu conar predictor_data_present yctaHoeneH, cm. 4.3, Tabnuuy 15).
Tabnuua 62 onpeaensieT BepxHWiA npeaen nonoc MacluTabHbIX koadULMEHTOB, ANS KOTOPbIX MOXET UC-
Mosb30BaThCA NpeackasaHme.

Tabnwuuya 62 — BepxHuii 4acTOTHbIV Npegen Ans npeackasaHns

YacToTa KonunyecTtBO MakcumanbHaa 4YacTtota
auckpeTtusauum, My Pred_SFB_MAX npeackasartenen npenckasanus, 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

OT0 03HavaeT, 4YTO Ha YacToTe AuckpeTnsaumum 48 kl'u, npeackasaHUe MOXET UCMOMNb30BATLCA B Nofiocax
mMacLTabHeix koadbduumneHTos ot 0 Ao 39. CornacHo Tabnuue 46 3tu 40 nonoc macluTabHbIx K0ahdULUEeHTOB
BkntovatoT nuHun MOKTM 0...671, cnegosaTtensHo, No MakcumyMy umeetcs 672 npegckasarensi.

11.3 Mpouecc aekoaupoBaHUA

[1ns kaxkaoro cnekTpansHOro KOMNoHeHTa BNAOTL Ao Npeaena, onpeaeneHHoro PRED SFB_MAX kaxaoro
KaHana, ecTb oaMH nNpeAckasatens. MNMpeackasaHnem ynpaensitoT Ha ocHoBe single channel_element () nwnu
channel _pair_element (), Ha ocHoBe nepeagaHHon cnyxebHol nHgopmauuu, B ABa Liara: cHayana ansa uenoro
dbpeiiMa, a 3aTem AN KaXA0W OTAENBLHON Nonockl MacwTabHbIx koadduumeHToB (cM. 11.3.1). KoadduuneHTsl
npeackasaHusa 415 Kaxagoro npegckasatens BblMUCASOTCA Mo NpeablayLiM BOCCTaHOBNEHHLIM 3HaYEHUAM Co-
OTBETCTBYIOLLIMX CeKTparbHbIX cocTaBnsAowmx. fetanu Heobxoaumoii 0b6paboTkv NpeackasaTens onucbIBaloTcs
8 11.3.2. B Hauyane npouiecca AekoanpoBaHNA UHULUNANU3npyoTcsl Bce nNpeackasatenu. MexaHuam nHuupannsa-
unn 1 cbpoc npeackasarenei onucoiBatoTcsa B 11.3.2.4.

11.3.1 Cnyxe6Hasa nHdopmauusa npeackasarens

Cnepytolee onucaHue aercTBuTeNbHO Ana ftoboro ogHoro single channel element () wnn ogHoro
channel_pair_element () n ormkHo BbITb NPUMEHEHO K KakAoMy TakoMy aneMeHTy. [ns kaxgoro cdperima cry-
xebHas nHdopmauus NnpeackasaTens AomkHa 6bITb 3BNeYeHa U3 noToka 6MToB, UTODLI OCYLLECTBUTL YNpaBe-
HWe panbHelwen ob6paboTkoit npeackasaTens B gekoaepe. B cnyyae single _channel _element () ynpasnsioluas
nHdopmauus gonyctuma ansa 6aHka npegckasatenel kaHana, CBSI3AHHONO € 3TUM 3neMeHToM. B cnyyae
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channel pair_element () ectb aBa BapuaHTa. Ecnu common_window = 1, ecTb Tonbko oavH Habop ynpasnsioLlei
nHdopMaLmm, KoTopas gonycTuMa Ans AByx 6aHKoB NpeAckasarenei AByX KaHANOB, CBA3aHHbIX C 3TUM aNeMeH-
Tom. Ecnn common_window = 0, ecTb ABa Habopa ynpasnsioLLein MHopmauum anst Kaxaoro us Asyx 6aHkos
npeackasaTenei AByX KaHarNoB, CBA3aHHbLIX C 3TUM 3/IEMEHTOM.

Ecnu window_sequence umeet tun ONLY LONG_SEQUENCE, LONG_START_SEQUENCE wnn
LONG_STOP_SEQUENCE, 6ur predictor_data present cuntbiBaeTtcs. Ecnu a1oT 6UT He ycTaHoBneH B (0), To
npeacKkasaHue BbIKIoYaeTcsl Ans Bcero TekyLuero dperima, u HeT AanbHelluer cnyxebHoi nHdopmaumm o npea-
ckasaHun. B atom cnyuae 6uT prediction_used ana kaxaol nornockl MacLUTabHbIX koaddULMEHTOB, COXpaHEHHOM
B Aekoaepe, AomkeH bbiTb 06HYNneH. Ecnu 6uT predicfor data present yctanosneH B (1), To npegckasaHue uc-
nonb3yeTcs Ans Tekyllero ppeiiMa, n 6UT predictor reset cuuTbIBaeTcs, onpeaenssi, npuMeHsieTcs nu cépoc
npeackasatens B TekyLuem cdpeviMe (1), unu Het (0). Ecnu predictor_reset yctaHOBINEH, TO CHATLIBAIOTCA crieayto-
wue 5 6UTOB, COOTBETCTRYIOLLME HYUCIY, ONpeAEnsoLLEeMY rpynny npeackasaTenen, koTopblie 6yayT copolleHbl B
Tekyliem dpeiime (cMm. Taicke 11.3.2.4). Ecnu predictor reset He ycTaHOBMeH, To B NOTOKe BUTOB yKasaHHoe
5-6uTHOe uKcro oTCyTCTBYET. 3aTeM cHnTbIBatOTCSsl BUTHI prediction _used, KoTopble ynpaBnsitoT UCToNb30BaHNeM
npeackasaHus B KaxaoW nosioce MaclutabHbix koadUUMEHTOB MHANBUAYANLHO, T. €. eCnun BUT ycTaHOBNEH Ans
onpegeneHHon nonockl MaclTabHbIX koadhhUuMeHToB, NpeAckasaHue BKIIOYAETCS [A5sl BCEX CMEKTParbHbIX KOM-
NMOHEHTOB 3TOW Nosiockbl MaclUTabHbIX kK0ahdULUNEHTOB, M KBaHTOBaHHAs OLLUMOKa NpeAckasaHns KaXaoro cnekT-
panbLHOro KOMNoHeHTa nepeaeTcsl BMECTO KBaHTOBAHHOIO 3HAYEHUS CeKTpanbHOro KoMnoHeHTa. MHaue npeg-
cKkasaHue OTKIYaeTCs Anst 3ToW Nonockl MacluTabHbIX KO3 ULMEHTOB, U NepealoTcsl KBaHTOBAHHLIE 3HAYeHUs
cnexkTparnbHbIX KOMMOHEHTOB.

11.3.2 O6pabGoTka npeackasarens

11.3.2.1 O6wume ceeaeHus

CnegayioLuee onvcaHne AeicTBUTENBbHO ANA OQHOIOo NpeAckasaTens U AOSKHO ObITb NPUMEHEHO K KaXKAoMy
npepgckasarento. MicnonbsyeTtcsa obpaTtHoe aganTuBHoe NpeackasaHWe BTOPOro nopsiaka ¢ peleTyaTol CTpyKTy-
poli. Ha pucyHke 7 nokasaHa cooTBeTCTBYytoLasA 6nok-cxema npeackasaHus B aekoaepe. OueHKa Xq¢r (1) TeKyLLie-
o 3HaYeHWs! CNeKTPanbHOro KOMMNOHEHTA X (1), BblUMCNEHHas No NpeabigyLUMM BOCCTAHOBIEHHBIM 3HAYEHUAM
Xrec (N—1) W Xre, (n—2), cOXpaHAIETCA B 3NeMeHTax perucTpa CTpyKTyphbl NpejckasaTensi ¢ NOMOoLLbIo koadduumueH-
TOB NpeackasaHns Ky (n) n k, (n). Ita oueHka satem A06aBNAETCA K KBAHTOBAHHOM OLWNGKe NpeackasaHust e, (n),
BOCCTaHOBJIEHHOM Mo NepeaaHHbIM AaHHBIM, KOTOpasA NPUBOAUT K BOCCTAHOBEHHOMY 3HAYEHUIO Xrec (n) TeKylle-
ro criekTpanbHoro KoMnoHeHTa x (n). Ha pucyHke 8 nokasaHa 6nok-cxema aToro npouecca BOCCTaHOBIEHUS AnA
opHoro npefckasaTens. MNpegckasaTtenb COCTOMT U3 ABYX OCHOBHbIX 351EMEHTOB, KOTOpbIe pacrnofaratTcsl Kacka-
AoM. B kaxxgom anemeHTe vyacTtu Xqd, ,, (1), m = 1, 2 OLleHKWN BbIMUCIAOTCA CornacHo

Xestrm (n) = b'km(n)'rq,m—1(n_1 ):
rae

rq,O(n) = axrec(n),

raa(n) = alrgo(n—1) = bky(n)-e40(n)
n eq,m(n) = €gm-1 (n) _Xest,m(n)'

CnepoBatenbHo, NonHas oLeHka:

Xest(n) = Xest,1(n) + Xest,z(”)-

KoHcTaHTbl @ M b, 0 < a, b <1 aenstoTca koapdULMEeHTaMK 3aTyXaHUs, KOTOpbIE NMPUMEHSIIOTCS B LIeNsX
cTabunumsauum pekypcuBHoi cTpykTypbl. Bnarogaps nM Bo3amoxHble konebaHust n3-3a owmboKk nepedayun unm
apelicba mexay koadduLmeHTamMmn npeackasaHns U3-3a YNCNeHHOM NorpeLlHOCTU B Kogepe 1 Aekogepe moryT
nocTeneHHo ObITb YCTpaHEeHb! UK Aaxe NpegoTBpaLleHbl.

B cnyvae cTauuoHapHbIX curHanoB 1 ¢ = b = 1 koadhduLMeHT NpeacKkaszaHWsl anemeHTa m BblMCAseTcs

E[eq,m—1(n)"q,m—1(n—1)]
'(E[eg,m—ﬂn)] + E[’im—1(n—1)]) s m=1,21eq0(N) = rg0(n) = Xeo(N).

k

m =

1
2

YToBbl aganTpoBaTh KOs dULMEHTbI K TEKYLLIUM CUrHANBHLIM CBOMCTBAM, MaTeMaTuieckme oxunaaHus B
NpuBedeHHOM BbiLLe YpaBHEHUM 3aMeHsIOT Ha YCpeaHEHHbIE Mo BPeMEHM OLEHKM, UsMepeHHbIe 3a orpaHuyeHHbI
NpoLUNbIi cUrHanbHbIA nepuo. JomkeH BbITb MPUHAT KOMIPOMUCC MEXAY XOPOLLE CXOANMOCTLIO U ONTUMarb-
HOIi HACTpoiiKkol NpeackasaTens B TedeHne NeprodoB CUrHaNa ¢ KBasucTaLoHapHOM XapakTepUCTUKOM 1 BO3-
MOXHOCTbH0 BLICTPON aganTaLuy B criydae HecTalmMoHapHOCTU. B 3ToM KoHTeKcTe 0coBeHHO HTEepeCHb anropuT-
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Mbl C UTEPaTUBHLIM YNY4LLEHWEM OLIEHOK, T. €. OT oTcyeTa K oTcUeTY. 3AeChb UCMOoNb3yeTCA MeToA HanMeHbLUNX
kBaapatoB (LMS) v koachduumeHTbl NpeAckasaHust BLIMMCSAIOTCS cneayowmm obpasom:

COR
kpnt)=0 2m M((:))

c
COR(n) = a COR(n-1) + 1y 1(1-1) - €4 4(N);

VAR (1) = & VAR (1-1) +0,5" (r2,,_y(n—1) + 62 4(m))

rge a — BpeMs aganTauuy, NocTosiHHas, KoTopasi onpegensieT BvsiHUE TeKyLwero otcyeTa Ha oLeHKy
maTteMaTudeckoro oxuvaanus, a = 0,90625.

OnTumanbHble 3HaveHUs KoadhPULIMEHTOB 3aTyXaHus a U b AomkHbI 6bIT onpegeneHbl U3-3a koMmnpomMucea
MeXAay BbICOKUM ycuneHneM npegckasaHus M ObIcTpbiM BpeMeHeM cnaga. BeibpaHHble 3HaveHust a = b =0,953125
He3aBUCUMO OT TOTO, BbIKITKOYEHO N NpeAckaszaHne BoobLLe MU TOMNbKO Ans onpeaeneHHon Nonockl Macltab-
HbIX K03thhULIMEHTOB, UNK, BCe NpeAckasaTeny BbIYUCASIHOTCS MOCTOSIHHO, Ansl TOCTOSAHHOW aganTaunn koaddu-
LMEHTOB K TeKyLLeil CUTHaNbHOW CTaTUCTUKE.

Ecnn window_sequence wumeetr Tunbl ONLY LONG SEQUENCE, LONG_START_SEQUENCE wu
LONG_STOP_ SEQUENCE, otnu4yaeTcsi TONbKO BbMUCIIEHWE BOCCTAHOBIIEHHOTO 3HAYEHUSI KBaHTOBAHHbLIX CNek-
TpanbHbIX KOMMIOHEHTOR B 3aBMCMMOCTU OT 3HaUYeHus 6uta prediction _used:

ecnu buT yctaHoBneH B (1), To KBaHTOBaHHas oLUMBKa NpeackasaHusl, BOCCTaHOBSIEHHAA No nepeaaHHbIM
AaHHbIM, MpMbaBnseTCs K OLEHKe X, (1) BbMMCNEHHOW NpeAckasaTenem, obpasys BOCCTaHOBNEHHOE 3Ha4YeHve
KBAHTOBAHHOTO CMEKTPASIbHOTO KOMMOHEHTA, T. €. Xygc (1) = X5t (1) + €4 (N);

ecnm 6uT He ycTtaHoBneH B (0), To KBaHTOBAHHOE 3HAYEHWE CreKTPanbHOro KOMMOHEHTa BOCCTaHaBNMBaeTCA
HenocpeacTBEHHO Mo nepedaHHbIM AaHHbIM.

B cnyyae kopoTkux 611okosB, T. e. window_sequence umeeT Tun EIGHT SHORT _SEQUENCE, npeackasa-
HVe Bcerga OTKIoYaeTcs, U BbiMonHseTcst cOpoc BCcex Npeackasartenel Bo Bcex nonocax MaclutabHbix koaddu-
LMeHTOB, KOTOPbI aKBUBaNEHTEH MHWLanusauum (cm. 11.3.2.4). Oina single_channel element () obpaboTka npea-
ckasaTens 4ns ogHoro dopeliMa BbINOMHAETCS COrnacHo cregytowemy ncesaokoay:

(MpegnonaraeTcs, YTO BOCCTAHOBMNEHHOE 3HAaYeHWe Y _rec (), KoTopoe ABnseTcsl MMbo BOCCTaHOBNEHHON
KBaHTOBaHHOW oLLMBKO NpeackasaHnsi, Nbo BoccTaHOBNEHHBIM KBAHTOBAHHLIM CrieKTpanbHbIM koadduLmeH-
TOM, JOCTYMHO 13 NpeablayLuen 06paboTku.)

if (ONLY_LONG_SEQUENCE || LONG_START SEQUENCE| |
LONG_STOP_SEQUENCE) {

for (sfb = 0; sfo <PRED_SFB_MAX; sfb ++) {
fc = swb_offset_long window [fs index] [sfb];
Ic = swb_offset_long_window [fs_index] [sfb+1];
for (c = fc; ¢ <lc; ¢ ++) {
x_est [c] = predict();
if (predictor_data_present && prediction_used [sfb])
X _rec [c] = x est[c] +y rec [c];
else
x_rec[c] =y rec[c];
}
else {
reset_all_predictors().

B cnyuae channel pair_element () c common_window = 1 eQUHCTBEHHOE OTAIUYUNE 3aKNYAETCA B TOM, UTO
BblUMCreHWe X _est U X _rec BO BHYTPEHHeW neTne uMKna BbINoNHAeTCs ANa ob6oux KaHanoB, CBA3AHHLIX C
channel _pair_element (). B cnydae channel pair_element () c common _window = 0 y kaXgoro kaHana ectb
npeackasaHve B COOTBETCTBUW € KaHarbHON cnykebHoi MHopMaLmeii npeackasaHns.

11.3.2.2 KBaHTOBaHWe Npu BbIMUCNEHWUU NpeacKazaHns

Ons 3agaHHoro npeAckasaTtens AoSKHbI ObITb COXpaHeHbl LeCTb NapaMeTpoB COCTOAHUA: fy, U, COR,,
COR,, VAR; n VAR,. 3Tu nepemeHHble XpaHsiTcsl Kak okpyrneHHble |IEEE-4yucna ¢ nnasatowei 3ansaTon
(T. e. 16 cTapLUMX pa3psaoB CNoBa).
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MNMpeackasaHHoe 3HauYeHUe X,y OKPYrNaeTest Ao 16-pas3psigHOro NpeAcTaBneHusl ¢ NnaBaroLlei 3ansTon
(T. €. K 7-pa3psAHOI MaHTUCCE) 10 BO3MOXHOCTU UCTONb30BaHUs B MTH060M BbIUCTIEHUN. TOUHBIA anropuTM OKpyr-
neHua nokasaH B ncesno C-cyHkumm fit_round_inf (). CneayeT y4ecTb, YTO U3 cooBGpaxeHuil CNoXHOCTY peaninaa-
LI BMECTO OKpYrneHus K brnxaiiluemy sHaveH o CMonb3yeTcs OKpYrieHue B CTOPOHY 6ECKOHEYHOCTH.

Beipaxenus (b/VAR,) n (b/ VAR,) okpyrnsiiotcst Ao 16-paspsigHoro npeAcTaBneHuns ¢ nnasatoLlen 3ansaTom
(T. e. K 7-pa3pagHo MaHTUCCE), UTO NO3BONSET BLIMUCIUTE 3TU OTHOLLUEHUSI NO ABYM HeGonblwum Tabnuuam.
C-koa AnA reHepaumm Takux Tabnuu, nokasaH B ncesno C-yHkuun make_inv_tables ().

Bce npomexxyTouHble pesynbraThbl B KaXA0M BbIYMCNEHUM C NaBaloLLei 3ansaTol B anroputMme npeackasa-
HWs1 ByayT npeAcTasreHbl B OKpYriieHHo hopMe ¢ Ucnosb3oBaHeM (OUKCUPOBAHHOM TOYHOCTU C NNaBatoLLei
3anaTou.

BoluvcnutensHbIi Mogyns IEEE ¢ nnaeatolueii 3ansiToi, Ucrosb3yemblil Npy BoINONHEHWN Bcex apudmeTu-
Yeckux AeUCTBUI B UHCTPYMEHTe NpeackasaHusa, BKIloYaeT criefytoLume onuum:

OkpyrneHue K bnnkaiiemMy sHa4eHWIO; OKpYrieHWe K 3Ha4eH o ¢ Mnaawum 3Hadqawmm 6uTom, paBHbIM 0.

McknioveHune nepenornHeHus — 3HavyeHus, BenmumnHa KoTopbix 6onblue, 4eM camoe 605bLioe BO3MOXHOE
3HayeHue, byayT ycTaHoBMNEHbI B 6€CKOHEYHOCTb.

WcknioyeHre noTepy 3Ha4MMOCT — NOCTEeNEeHHast NoTepst 3HAYMMOCTU (AeHOPManM3oBaHHbIe uncna) 6yaet
noaaepXxvBaTbest; byayT 06HyneHbl 3HaYeHUs, BeNUUMHA KOTOPbIX MeHbLLE, YeM caMoe MarieHbKoe NnpeacTasu-
MoOe 3HaueHve.

11.3.2.3 BbICTpbI anropuTM Ans oKpyrneHua

Y/

static void

fit_round_inf
(float *pf),

{

int flg;

unsigned long tmp, tmp1, tmp2;

tmp = *(unsigned long™) pf;

flg = tmp & (unsigned long) 0x00008000;

tmp &= (unsigned long) Oxffff0000;

tmp1 =tmp;

/* okpyeneHue 1/2 Isb k beckoHeuHocmu */

if (fig) {

tmp &= (unsigned long) Oxff 800000;  [* n3BneYb 3KCNOHEHTY U 3HaK */

tmp | = (unsigned long) 0x00010000;  /* BcTaBuTb 1 Isb */

tmp2 = tmp; [* po6aBuTe 1 Isb 1 MrHopupoBaTb 0AuH */

tmp &= (unsigned) 0xff800000; [* n3BMeYb 3KCTICHEHTY U 3HaK */

*of = * (float *), &tmp1+ * (float *) &tmp2 — * (float *) &tmp;

/* 8biqecmsb 00UH 7} {

*of = * (float *),&tmp;}

11.3.2.4 TeHepupoBaHue okpyrneHHoro b/Var

static foat mnt_table [128];

static float exp_table [256];

[* pyHkuma fit_round_even () paboTaeT TONbKO [/19 apryMeHTOB B AnanasoHe

* 1.0< *pf <2.0-2"-24

*/static void fit_round_even (float *pf),

{

int exp, a;

float tmp;

frexp ((double) *pf, &exp);

tmp = *of * (1 <<(8—exp)); = (int) tmp;
if (tmp—a)> = 0.5) + +;

if (tmp—a) == 0.5) a&=-2;

*of = (float) / (1 <<(8—exp)),}
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static void make _inv_tables (void)

{

int i;

unsigned long tmp1, tmp;

float *pf = (float *) &tmp1;

float ftmp;

*pf=1.0;

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

tmp = tmp1 + (i <<16),/* float 1.m, 7 msb Tonbko */
ftmp = b / * (float *), &tmp;

flt_round_even (&ftmp);/* okpyrnenHue k 16 Gutam */
mnt_table [i] = ftmp;

ansa (i=0; i <256;

tmp = (i <<23);

/* float 1.0 * 2%exp */, if (* (float *) &tmp> 1.0) {
ftmp = 1.0/ * (float *), &tmp;} else {

ftmp = 0;

}

exp_table [i] = ftmp;

11.3.3 C6poc npeackasarens

MHWumanusauus npeackasatensi 03HadyaeT, YTo NnapameTpbl COCTOSIHUA NpeAcka3aTens ycTaHaBuBarTCs
cnegyrowum obpasom: ry=r; =0, COR,; = COR, =0, VAR, = VAR, = 1. B Ha4ane npouecca AeKoanpoBaHus Bce
npefckasaTenu UHULManUanpyHTCs.

Linknuyeckuii MexaHWam cbpoca NpUMeHsieTcs kogepom v coobLaeTcs Aekoaepy, B KOTOPOM Bce npefd-
ckasaTtenu MHULManusnpyoTcs CHOBa B onpeeneHHOM BpeMeHHOM UHTepBane cnocobom YepegosaHus. C oa-
HOW CTOPOHbI 3TO YBENMUMBaET YCTONYMBOCTL NpedckasaTensi, MTOBTOPOHO CUHXPOHU3UPYS NpecKasaTenu koae-
pa v gekoaepa, v ¢ Apyroil CTOPOHbI 3TO MO3BONSIET 3a4aBaTh orfpeAesieHHble TOHKW BXoAa B NOTOKE BUTOB.

Becb HabGop npeackasateneit nogpasgensercs Ha 30 rpynn cbpoca cornacHo Tabnuue 63.

Tab6nwnuya 63 — pynnel cOpoca npeackasarenen

Homep rpynnel copoca Mpepnckasatenu rpynnel cbpoca

1 PO, P30, P60, P9O...
2 P1, P31, P61, PO1...
3 P2, P32, P62, P92...

30 P29, P59, P89, P119...

HorxeH nu cbpoc BbITb NpUMeHeH B TeKyLLEM dpeiime, onpeaenseTca 6utom predictor_reset. Ecnv atoT
6uT ycTaHOBNEH, HOMep rpynmnbl cbpoca npedckasatenen, koTopas 6yaeT cbpolueHa B TekyleMm cpeiime, onpe-
aensietcs n3 predictor_reset _group number. Bce npeackasatenu, NpuHaanexaliue aTon rpynne cbpoca, MHULW-
anuampyroTcs kak onmcaHo Belle. 31a nHULManu3auus gokHa bbiTe caenaHa nocne Toro, Kak 6bi1a BbinonHeHa
obbluHasi 0b6paboTka npegckasaTeneit Ans Tekyliero cpeima. CneayeT yuecTb, uToy predictor_reset group number
He MoxeT BbITb 3HaYeHWn 0 nnun 31.

TuUnUuHBIA UMKN cbpoca HaumnHaeTcs ¢ rpynnbl cbpoca Homep 1, n Homep rpynnbl cb6poca yBenMumsaeTcs
Ha 1, noka He gocturHeT 30, 3aTeM Bce cHoBa HaunHaeTcs ¢ 1. OgHako MOXeT NPOoU3oTY paspblB B HyMepaLum
rpynn cbpoca, Hanpumep, U3-3a NepeksIoYeHNs Mexay nporpammamu (noTokamu GUTOB) UMK BeIPE3aHWUS 1 BCTaB-
ku. B aTOM cny4yae ecTb TpU BO3MOXHOCTM AN paboThl Aekodepa:

- MPOWUrHOPUPOBATL PaspbIB 1 NPOAOCIMKATE HOpManbHY0 06paboTKy. OTO MOXET NPUBECTU K KOPOTKOMY
CNbILLUMMOMY UCKaXXEHUIO 13-3a HECOOTBETCTBMS (Opelidy) Mexay npeackasaTenem B kogepe v gekoaepe. Mocre
ogHoro nonHoro uukna cbpoca (rpynna cbpoca n, n +1..., 30, 1, 2..., n —1) npefackasatenn MNOBTOPHO
CUHXPOHU3NPYOTCS. Kpome Toro, BO3MOXHOE UCKaXKeHWE NMOCTEeNEHHO YMeHbLIaeTcs 13-3a ko3 dULMeHTOB 3aTy-
xaHusa a n b;
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- 06HapYXuUTb paspblB, NPOAOMKNTL HOPMasbHY0 06paboTKy, HO OTK/UYUTL BbIXOAHOW CUrHas1, noka He
6yAeT BbIMOMIHEH OAVH NOJHbIA UMKA c6poca, 1 npeacka3areny He 6yayT MOBTOPHO CUHXPOHU3MPOBAHbI;

- cbpocuTb BCe npepackasaresnu.

Kaxgasa rpynna npefckasarteneii o/HkHa ObiTb COpOLIEHa nocne MakcumasibHOro "akTMBHOro" nepuoga
AnunHoli 240 dhpeiimoB. Cépoc 30 rpynn copoca npeackasaTesneii MOXET ObITb BbINO/IHEH IGO0 NOCTENEHHO, IGO0
3a 04VWH pas, 6o NbbIM APYrMM NyTEM, NOKa MakcumasbHbIi nepuod cépoca 240 "akTUBHLIX" (OpeiiMoB He
HapyweH. CnegyeT yyecTb, UTO "akTuBHbIA" nepuofd B 240 hpeiiMoB MOXET ANUTbLCA HAMHOIO A0/blle, YeM
240 chpeiimoB, Tak Kak )peiimbl C aKTUBHbIM MpeAckasaHnemM MOryT YepefoBaTbCs C MPOU3BOJIbHbIM YNC/IOM
thpelimoB 6e3 npeackasaHus. [anee, rpynnbl npeackasareneil MoryT 6biTb akTUBHbI HE3aBUCKMO APYT OT Apyra,
TakMMm obpasom, TpebyeTcs OTAe bHbI yUYeT "akTUBHOCTU" Kauk[Oi rpynnbl copoca npefckasaTeneil.

B cnyvae singlechannelelement () wi channel_pair_element() ¢ common_window-0 c6poc pon-
XeH 6bITb MpUMeHeH K 6aHky(am) npepackasaTteneli kaHana(os), CBA3aHHbIX C 3TUM 3/IeMeHTOM. B cnydae
channel_pair_element () c common window - 1c6poc fo/IXeH 6bITb MPUMEHEH K ABYM 6aHKam npejckasartenei
[OBYX KaHasi0B, CBA3AHHbIX C 3TUM 3/1IEMEHTOM.

B cnyyae kopoTkoro 6s10ka (window sequence Tuna EIGHT_SHORT_SEQUENCE) fo/mkHbl 6bITb cOpoLue-
Hbl BCE NpejcKasarenn Bo BCEX N00cax MaclTabHbIX KO3ahULNEHTOB.

11.4 Cxewmbl

PucyHok 7 — BJ/IOK-CXeMa BHYTpUKaHA/ILHOTO MpefckasaTtens A/ OAHOro CreKTpasibHOro KOMMOHeHTa B AeKofepe.
(CTpenku ykasbiBalOT Ha MOTOK CUTHAIOB A4/1 ajantauun Ko3UUMEHTOB NpeackasaHus).

Legend: P]'I Predictor PDP predictor_data_present
Qj Inverse quantizer PU predictor_used

PucyHok 8 — Brok-cxema Mofynsi NpefAckasaHus Aekodepa A/l OfHOr0 CNeKTPasibHOro KOMMOHeHTa
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12 BpemeHHoe cphopmupoBaHmue wyma (TNS)

12.1 OnucaHue UHCTPYMEHTa

BpemeHHoe chopMupoBaHue LWyma Ucronb3yeTcs ANns ynpasneHs: BpeMmeHHol (hopMOli LLYMOB KBaHTOBA-
HWS B Npedenax oTAenbHOro okHa npeobpasoBaHus. OTO BbINOMHSETCS NPUMEHeHWeM NpoLeccoB unsTpaumm
K 4acTM CreKTpanbHbIX AaHHbIX KXA0ro kaHana.

Cnegyet y4ecTb, YTO 3TOT MHCTPYMEHT BKIllOMAEeT napaMeTphbl, 3aBUCUMbIe OT onpeaeneHHoro npoduns
(cm. 5.1).

12.2 AnemMeHTbl AaHHbIX

n_filt [w] Yucno cdunstpoB dbopMypoBaHUst LWyma, UCToNb3yeMblX Ans okHa w (cM. 4.3, Tabnu-
uy 19).

coef _res[w] Mapkep, onpegensitoLuii paspelleHne nepegaHHbIX koadduuneHToB unsTpa Ans
OKHa W, COOTBETCTBYIOLLMIA paspelleHuto 3 6uT (0) u 4 6utam (1) (cMm. 4.3, Tabnuuy 19).

length [w] [filt] OnvHa obnactu, k KoTopol UNLTP NPUMEHSIETCS B OKHE W (B Monocax MacluTabHbIX
koacpbcprumeHTo) (cm. 4.3, Tabnuuy 19).

order [w] [filt] Mopsinok oaHoro cunstpa opMUPOBaHUS LIYMA, NPUMEHSIEMOTO K OKHY W (CM. 4.3,
Tabnuuy 19).

direction [w] [filt] 1 6uT, yKkasbiBaloLMiA, NpumMeHsieTcs N punstp B Bocxogsiwem (0) unu Hucxoas-

wem (1) HanpasneHwuu (cMm. 4.3, Tabnuuy 19).

coef_compress [w] [filt] 1 6uT, ykasbiBatoLWMiA, UCKNOYAOTCA NX cTapluMe 3Havawme 6utbl kKoadduumeHToB
duneTpa hopmupoBaHus Lyma fift B okHe w, ucknodarotes (1) unm He ucknodatotes (0)
(cm. 4.3, Tabnuuy 19).

coef [w] [filt] [i] KoadphuumeHTbl ogHoro cmnstpa (hopMMpoBaHUS LLIYMa, OTHOCSILLMECH K OKHY W
(cm. 4.3, Tabnuuy 19).
spec [w] [K] MaccuB, coepxaluunii cnekTp Arst okHa w obpabaTeiBaeMoro kaHana.

B 3aBWcMMOCTU OT window_sequence pa3Mep crieflytoLLyx nonei notoka 6UTOB NepeknoyaeTcs Ans Kaxk-
A0r0 OKHa Npeo6pa3oBaHuWs COrNacHo ero pasmepy:

Nms OkHO co 128 crnekTpanbHbIMU TUHUSAMU Pasmep gpyroro okHa
'n_filt' 1 2
‘length’ 4 6
'order’ 3 5

12.3 MNpouecc gekoanpoBaHUA

Mpouecc aekoampoBaHWs 4ns BpeMeHHoro popM1MpoBaHWS LyMa BbIMOSHAETCS OTAENbHO A5 KaX40ro
OKHa TekyLLero chperima nyTem bunsTpaumnm BbIGpaHHbIX obnacTter cnekTpanbHbIX koaduumMeHToB (CM. hyHKLMIO
tns_decode_frame).

Uncno cmneTpoB hopMUPOBaHNA LLYMa, MPUMEHSIEMBIX K KaXkdoMy okHY, oripegensietca "n_filt". Lienesoi
AnanasoH crekTpasbHbIX KO3 pULIMEHTOB BbIpaXKeH B Mosiocax MacllTabHbIX KO3hDULMEHTOB C HUCXOAALLMM
CYETOM OT BEPXHEI MOIOChI (MW HWKHER Nonockl NpeablayLuei nonockl hopMUPOBaHMS LLYMa).

CHavana npovcxoauT gekogvpoBsaHue nepedaHHbIX KoadduLmeHToB unsTpa, T. e. NpeobpasosaHue B YKc-
na co 3Hakom, obpaTHoe KBaHTOBaHWe, npeobpasoBaHne B koadbduuneHTsl LPC, kak onvcaHo B OyHKLUN
tns_decode coef ().

3ateM hunLTPLI NPUMEHSIOTCS K LieneBbiM 061acTsiM YacToT cnekTpanbHbiX koadduLMeHToB kaHana
(cm. dbyHkumto tns_ar _filter ()). Mapkep "direction" ncnonbsyeTcs Anst onpedeneHns HanpaeneHus, B KOTOPOM
unbTp ABMKETCSt OTHOCUTENBHO KoaddumuneHToB (0 = BBEPX, 1 = BHU3).

MoctosiHHas TNS_MAX_BANDS onpepaensieT MakcumarnsHOe Konn4ecTBo Nomoc MacluTabHbIX koaddpuum-
€HTOB, K KOTOPbLIM MPUMEHSIETCS BpeMEHHOE thopMUpoBaHmMe Lyma. MakcuMaribHO BO3MOXHbIA MOPSAoK duneTpa
onpegensietca noctosiHHoi TNS_MAX_ORDER. O6e KOHCTaHThbI SIBNAOTCA NapaMeTpamiy, 3aBUCUMbIMU OT
npocouns.
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Mpouecc aekogupoBaHUs AN 0QHOMO KaHana MOXeT BbITk onncaH crieayroLwM NCceBaoKoa0M:
/* DexkogvposaHue TNS ans ogHoro kaHana v dppeima */

tns_decode_frame ()

{

for (w = 0; w <num_windows; w ++) {

bottom = num_swb;

for (f=0; f<n_filt [w]; f++) {

top = bottom;

bottom = max(top —length [wj [f], 0);

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

if ('tns_order),continue;

tns_decode coef (tns_order, coef _res [w] +3, coef_compress [w] [f], coef [w] [f], Ipc []);
start = swb_offset [min (bottom, TNS_MAX BANDS, max_sfb)];

end = swb_offset [min (top, TNS_MAX_BANDS, max_sf)];

if ((sizep =end — start) <= 0) continue;

if (direction [w] [f]) {
inc =-1;
start=end - 1;
}else{

inc=1;

tns_ar_filter (&spec [w] [start], size, inc, Ipc [], tns_order);

}

CnepyeT y4ecTb, 4TO 3TOT Ncesaokoa Ucnosibayer C-MHTeprnpeTaLuio MacCUBOB U BEKTOPOB, T. €. eCnn
coeflw] [filt] [i] onucbiBaeT KoachchnumeHTbI Ans Bcex okoH u dunbtpoB, coef [w] [filt] ssnsieTcs ykazatenem Ha
koadhcpuLeHTLI oaHOro onpeaeneHHoro okHa u cunsrpa. Kpome Toro, koadbduumneHT naeHTudgukaropa ucrnonbay-
eTCsl B KayecTBe hopmanbHoro napameTpa B yHKuuK ins_decode coef ().

[* DexoanpoBaHUe nepeaaHHbIx koadduLmeHToB ans ogHoro dunstpa TNS */

tns_decode_coef (order, coef_res_bits, coef_compress, coefl],a[])

{

[* HekoTopble BHYTpeHHWe Tabnuupsl *

/sgn_mask [] = {Ox2, 0x4, 0x8};

neg_mask [] = {~0x3, ~0x7, ~Oxf};

/* pasmep, ncrnonb3yemsblii Ans nepegavu */

coef_res2 = coef_res_bits — coef_compress;

s_mask = sgn_mask [coef_res2 — 2J; [* macka ans 6uTa 3Haka */

n_mask = neg_mask [coef res2 — 2];

/*Macka gns Toro, Ytobbl 4OMONHUTL OTPULATENbHbIE 3HAYeHNs */

/* MpeobpasoBaHue B Liesioe YMCIo Co 3HaKoM */

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

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

/* OBpaTHOEe KBaHTOBaHUe */

igfac = ((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; | ++) {

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

[* MpeobpasoBaHue B koapduumeHTsl LPC*/

alo] = 1;

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

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

b [i] = [if + tmp2 [m=1] * [m~i];

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

alm] = tmp2 [m-1];

tns_ar_filter (spectrum [ ], size, inc, lpc [ ], order)

{
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MpocToit chnnbTp Nnopsiaka "order”, onpeaeneHHbIA cornacHo

y(n)=x(n)-lpc[1]*y (n—1)-... — lpc [order] *y (n—order)

MapameTpbl COCTOAHWSA OUMBTPa UHULMANM3UPYIOTCS B HYSb KaXablA pas.

BhIxoaHble AaHHble 3aMeHS0T BXoAHbIE AaHHbIe.

BxogHolt BekTop "size" oTcueToB 0bpabaThiBaeTCs, U MHAEKC yBenMuMBaeTcst Ha "inc" o cnegyrowero
oTcyeTa AaHHbIX.

13 BaHK hUnNLTPOB U NepeKknYeHne OKOH

13.1 Onucaxue NHCTpymMeHTa

YacToTHo-BpeMeHHoe npefdcTaBneHue curHana otobpaxaeTcsi BO BpeMeHHOe NpocTpaHCTBO NyTem nogadu
ero koachuLmeHToB B 6aHK unsTpoB. 3ToT Mogynb cocTouT 13 OMIOKIM 1 dyHKUMM OKkHa co crnoxeHneM. YTobbl
ajanTupoBaTh YacTOTHO/BPEMEHHYHO paspeLuatoLLyto cnocobHocTb 6aHka pULTPOB K XapakTepucTkam BXOgHO-
ro curHana, npUMeHsIeTCsl UHCTPYMEHT nepekntoveHust okoH. N cooTBeTCTBYET AnuHe okHa, N sBnsieTcs hyHKUnenh
window_sequence, cM. 6.3.3. [ina kaxaoro kaHana N/2 4yacToTHo-BpeMeHHbIX 3HauYeHWi Xi,  NpecbpasosbiBa-
totest B N 3HaveHuin BpemMeHu Xi, , ¢ nomollbio OMAKTM. MNocne npyMeHeHUs OKOHHOW PYHKLIMK ONA KaxXAoro
KaHana nepsas NonosuHa nocneaoBaTenbHOCTU Zi, , CKaabiBaeTCs Co BTOPOW NMOMOBUHON NOCneaoBaTenbHOCTH
Z (1), n U3 NPpeAblayLLero 6rioka Ans BOCCTaHOBNEHMS! BbIXOAHbIX OTCYETOB KaxAoro kaHana outi, .

13.2 OnpeaeneHus

OnemeHThbl cuHTakcuca 6aHka UNLTPOB ONpeaensTca B NOoToke HeoBpaboTaHHbLIX AaHHBIX ANs
single_channel_element () (cm. 4.3, Tabnuuy 13), channel_pair_element () (cMm. 4.3, Tabnuuy 14) u coupling_channel
(cMm. 4.3, Tabnuuy 22). OHKM COCTOAT 13 ynpasnsioLLei nHdopmaummn window _sequence v window_shape.

OneMeHTbl AaHHbIX:
window_sequence 2 6WTa, ykasbiBatoLLMe, Kakasa NocneaoBaTenbHOCTb OKOH (T. e. pasmep 6noka) ucnonbayert-

cs (cM. 4.3, Tabnuuy 15).
window_shape 1 61T, yKasblBatoLWMi, kKakas OKOHHaA PyHKUMA BeibpaHa (cM. 4.3, Tabnuua 15).

B tabnuue 44 nokasaHbl 4eTbipe window sequences (ONLY_LONG_SEQUENCE, LONG START

SEQUENCE, EIGHT_SHORT_SEQUENCE, LONG_STOP_SEQUENCE).

13.3 Mpouecc aekogMpoBaHUA
13.3.1 OMAKN

AHanuTuuyeckoe BeipaxkeHue ans OMAOKI

- 2%

spec[i][k]cos(ﬁ(n + no)(k+ %)) for 0<n<N,

M’\"Z

2
Xin = N

k=0

rae n — WHAeKC oTcYeTa;
i — WHOEeKC OKHa;
K — uvHAeKc criekTpasnbHoro koadduumneHTa;
N — panvHa okHa, ocHOBaHHas Ha 3HauYeHUn window_sequence n=(N/2 + 1)/2.
OnvHa okHa cuHTesa N ans obpaTtHoro npeobpasoBaHua AenaeTca yHKUWEW anemeHTa CUMHTaKcuca
window_sequence v onpefenseTcs crefyoLium obpasom:

2048, if ONLY_LONG_SEQUENCE (0x0)

2048, if LONG_START_SEQUENCE (0x1)

256, if EIGHT_SHORT_SEQUENCE (0x2), (8times)
2048, if LONG_STOP_SEQUENCE (0x3)

3HauMble 6rovHbIe Nepexoabl:

ONLY_LONG_SEQUENCE
from ONLY_LONG_SEQUENCE {0 || NG START SEQUENCE
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EIGHT SHORT_SEQUENCE
from LONG_START_SEQUENCE to | onG STOP. SEQUENCE

ONLY_LONG_SEQUENCE

from LONG_STOP_SEQUENCE to {LONG_START_SEQUENCE

EIGHT_SHORT_SEQUENCE
from EIGHT_SHORT_SEQUENCE to LONG_STOP_SEQUENCE

B pononHeHwe K 3Ha4MMbIM 6104YHBLIM Nepexoaam cneayowune nepexofbl BOSMOXHbI:

EIGHT_SHORT_SEQUENCE
from ONLY_LONG_SEQUENCE to LONG_STOP_SEQUENCE

ONLY_LONG_SEQUENCE

from LONG_START_SEQUENCE to { LONG_START SEQUENCE

EIGHT SHORT_SEQUENCE

from LONG_STOP_SEQUENCE to {LONG_ STOP_SEQUENCE

ONLY_LONG_SEQUENCE
from EIGHT_SHORT_SEQUENCE to LONG_START SEQUENCE

Bce a0 06ecneuvBaeT nnasHbI Nepexod oT ogHOro 6noka k criedytowemy.
13.3.2 B3BelwmMBaHue B OKHe U NnepekriioyeHue OKOH

B 3aBucumocTn oT window _sequence v aneMeHTa window_shape ncnosnbayroTcst pa3nuuHble okHa. Komou-
HaLWs 13 NMONOBWH OKOH, OnMcaHHbIX Hke, obecneurBaeT nobble BoaMoxHble window sequences.
Ons window_shape == 1 KoathdunLMeHTbI okHa 6epyTcs n3 okoHHol yHKumMmM Kalizepa — Beccens (KBD):

n
T W(po)
% for O £n<%;
2 W(p.o)]
p=0

Wiap 1errn(n) =

N-n-1 ,
Y Wipa)
Wigp rigirn(m) = | 20— for N <n< N
_RIGHT, NP2 5 :
Y Wi(p,o)]

p=0

rae:
W' (anpo okoHHoM byHKUMKW Kaiisepa—Beccens) onpegensieTca cneayoLwmum o6pasom:

W(n,0) = Ig| ma]

N.
for 0<n< >
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4for N = 2048

o = kernel window alpha factor,o = {GforN _ 256

MHave gns window_shape == 0, UCnonb3yeTcsi CUHYCHOE OKHO:

i N
Weiv_1errn(n) = sm(ﬁ (n + %)) for 0<n<%,

; N
Wsiv_rigrrn(n) = sm(% (n + %)J for 5 <n<N.

OnvHa okHa N MoxeT ObITb 2048 nnu 256 anst KBD v cuHycHoro okHa. [MNpoledypa nonyyeHns BO3MOXHbIX
riocnegoBaTeflbHOCTEN OKOH OB BSCHSAETCA B YacTsX a) — I) 3TOro nNyHkTa. Y Bcex YeTblpex window_sequences,
onucaHHbIX Hxe, 06Lan AnvHa pasHa 2048 otcuera.

[na Bcex BuaoB window _sequences window _shape nesoi NonoBuHLI NepBOro okHa onpeaenseTca hopMoit
OKHa npeablayLiero 6roka. 3To BbipaxaeTcs criegytoLeit bopmynoi:

Wiep 1errn(n),if window_shape_previous_block = 1
Wigrrn(n) = Wew 1errn(n).if  window_shape_previous_block = 0 ’

roe:

window_shape_previous_block: window_shape npeabiayLiero (i—1) 6noka.

[ns nepeoro aekogvpyemoro 6Groka notoka ©OuToB window_shape neBoid 1 NpaBoii NOMOBUHBI OKHA
WAEHTUYHBI.

a) ONLY LONG_SEQUENCE:

window_sequence == ONLY_LONG_SEQUENCE asksuBaneHtHo oaHomy LONG_WINDOW (cwm. Tabnu-
Ly 44) c obLwelt gnuHow okHa 2048.

Onsa window_shape == 1, okHo anss ONLY _LONG_SEQUENCE 3apaeTtca cnegytowmm o6pasom:

Wi erT 2048 (1), for 0<n<1024
WA =\ Wyap_mionraas(), for 1024<n<2048"

Ecnu window_shape == 0, okHo ana Only_Long_Sequence MoxeT 6bITb ONMcaHo crnegyrowmm o6pasom:

W gt 2048 (1), for 0<n<1024
W =\ W monraois(n), for 1024<n<2048°

Mocne pa60Tbl C OKHaMu 3Ha4YeHUA BO BpeMeHU MoryT 6bITb Bblpa>eHbl Kak:
Zip = w(n) - Xins

6) LONG_START_SEQUENCE:

LONG_START_SEQUENCE Heobxogvma Ansi nonyyYeHust KOPPEKTHOro NepeKpbITUSl U CROoXeHUa Ans
6nouHoro nepexofda ot ONLY LONG_SEQUENCE « EIGHT_SHORT _SEQUENCE.

Ecnu window_shape == 1, okHo ana LONG_START_SEQUENCE 3apaetcs cnegytoum o6pasom:

W, err 2048 (M), for 0<n<1024
W(n) = 10, for 1024<n<1472

Wiep_riHT 256(N+ 128 —1472), for 1472<n<1600 -

0.0, for 1600<n <2048
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Ecnun window_shape == 0, okHo ana LONG_START _SEQUENCE:

W, eeT 2048 (1), for 0<n<1024
W(n) 10, for 1024 <n <1472
n)= .
Wsin riGuT 256 (N + 128 —1472), for 1472<n <1600
0.0, for 1600<n <2048

B3aBelleHHble B OKHE BpeMEHHbIe 3HaYeHWs MoryT ObITb BbMUCIIEHBI NO hopmyrie 13 a).

B) EIGHT_SHORT

window_sequence == EIGHT_SHORT BkntovaeTr B cebsl BoceMb MepeKkpbiThiX W CNOXeHHbIX
SHORT_WINDOW (cm. Tabnuuy 44) anuHoi 256 kaxgoe. ObLuas anvHa window_sequence BMeCTe CO cMeLLe-
HUeM v HynsiMn pasHa 2048. Kaxapli 13 BOCbMU KOPOTKMX BrokoB B Havare B3BELUNBAETCA B OTAEIbHOM OKHE.

Howmep kopoTkoro 6rioka uHaeKcupyeTcs nepeMerHol j=0, ..., 7.

window_shape npefbiayLlero 6noka BNUSIeT TONbKO Ha NepBbIii 3 BOCEMU KOPOTKUX Griokos (W, (n)). Ecrin
window_shape == 1, 0OkoHHble hyHKLIMM AaHbI CNeayoLLMM o6pasom:

W W, g7 256 (M), for 0<n<128
n)=

o Wiep riGrT 256(N), for 128<n<256
Wiap 1erT256(1), for 0<n<128

Wiep_righT 256(n), for 128<n<256°

Wy_(n) = {

MHauve, ecnu window_shape == 0, okoHHble (hyHKLUKM MOTYT BbITb On1caHbl Kak:

W, () W, e 256 (1), for 0<n<128
n)=

° Weon_riGHT,256(N), for 128<n<256

Weiv_1err2s6(n), for 0<n<128

Wain rigHT 256(N), for 128<n<256°

W, 7(n) = {

MNepekpeiTe K crioxeHne mexxay EIGHT _SHORT window_sequence, NpuBoAsLLEE K B3BELLEHHbLIM Bpe-
MEHHbIM 3Ha4YeHUAM, ONUCLIBaeTCs cneayroLLM o6pasoMm:

[0, for 0<n<448
Xin-aa8 - Wo(n — 448), for 448<n<576
Xin-aa8 - Wo(n — 448) + X; ,_s76 - W,(n — 576), for 576<n<704
Xjn-s76 - Wi(n = 576) + X;,_704 - W (n — 704), for 704<n <832
Xin-704 - Wa(n — 704) + X, ,_gsy - W5(n — 832), for 832<n<960
Zip ={Xin-ss2 - Wa(n — 832) + Xx; ,_oe0 - Wa(n — 960), for 960<n <1088
Xjp-gs0 - Wa(n — 960) + X; , 108 - W5(n — 1088), for 1088<n<1216
Xin-1088 - Ws(n — 1088) + X; , 1216 - Ws(n — 1216), for 1216 <n<1344
Xin-1216 - We(n — 1216) + X; , 1344 - Wo(n — 1344), for 1344<n <1472
Xin-13a4 - W7(n — 1344), for 1472<n<1600
0, for 1600 <n <2048
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r)LONG_STOP_SEQUENCE

Ota window_sequence Heobxoguma ans nepeknioveHust ot IGHT _SHORT SEQUENCE Haszaa K
ONLY LONG_SEQUENCE.

Ecnu window_shape == 1, okHo ansa LONG_STOP_SEQUENCE 3apgaeTca cnegytowmm obpasom:

0.0, for 0<n<448
w W[_E,:Tyz56(n —448), for 448<n<576
(M= 10, for 576<n<1024

Wiep_ricHT2048(N), for 1024<n<2048

Ecnu window_shape == 0, okHo anst LONG_START_SEQUENCE onpepaensietcs Kak:

0.0, for 0<n<448
W WLEFT,256 (n—448), for 448<n<576
n)=
(") 10, for 576<n<1024

Wsiv_ricHT 2048(1), Tor 1024<n<2048

13.3.3 MNepekpbiTUE U CNOXeHUe ¢ NpeAbiayLlen NocNeaoBaTeNbHOCTLIO OKOH

Momumo nepekpbITUA 1 cnoxeHus B npeaenax EIGHT_SHORT window_sequence nepsas (nesasi) Nonosu-
Ha KaXxgoro window_sequence nepekpbiBaeTcs U CknaabiBaeTCA co BTOPoW (MpaBoil) NOMoBMHOK NpeablayLuero
window_sequence, 06pa3sys okoH4aTesbHble BpeMeHHble 3HaveHNUs ouf;. MaTtemaTuyeckoe BelpaxkeHue AN 3Ton
onepauum AaHo Hke. 3To AOMYCTUMO NS BCEX YeThIpeX BO3MOXHbIX Window sequences

OUtin =Zin+Z,_ 4, N for 0<n<'y, N=2048.

14 YnpaBneHue ycuneHvem

14.1 OnucaHne MHCTpyMeHTa

MHCTPYMEHT ynpaBneHus ycuneHnem COCTOUT U3 HECKONbKMX KOMMEHCATOPOB YCUITEHMS], STanoB Nepekpbl-
Tusi/cnoxenus n IPQF (o6paTHolt nonudasHoro KeagpaTypHOi unsTpauumn) sTana. ToT UHCTPYMEHT nony4vaert
HenepekpbITble NocnegoBaTensHOCTU curHanoB nocne atanos OMIKIT, window_sequence v gain_control_data v
3aTeM BOCrpounseoauT BeixoaHble KM gaHHble. Bnok-cxema 4ns nHCTpyMeHTa ynpasneHus YCurneHveMm nokasa-
Ha Ha pycyHke 9.

W3-3a xapakTepucTunk PQF 6aHka hunbTpoB nopsigok creaoBaHust koadpdumumeHTos MOKI B kaxxgor YeTHoOA
nonoce PQF gomxeH 6bITb pesepcrpoBaH. ITo BbINOMHAETCS NyTEM PeBEPCMPOBAHWS NOPsiAKa CliefoBaHNsA crek-
TpanbHbIX koadduumneHTor MOKT, T. e. 3ameHol MecTamm 6onee BbICOKWX Mo YacToTe koaddmumertos MOKM Ha
Bonee HU3KKe No YacToTe koadpdmumeHTbl MOKM.

Ecnu nHCTpyMeHT ynpasneHust yeuneHust UcnonbayeTcst, kKoHpurypauus MHCTpyMeHTa 6aHka qpunsTpos ns-
MeHsieTcs crnegyowmnm obpasom. B cnyvae EIGHT _SHORT_SEQUENCE window_sequence uncno koaddumum-
eHToB Ans OMAKIM — 32, Bmecto 128, u BbinonHsoTess Bocemb OMOKI. B crnyvyae gpyrvx sHaveHun
window_sequence 4vcno koacdpduumeHToB ans OMOKM — 256 smecTo 1024, v BeinonHaetcs oaHo OMAKIT.
Bo Bcex cnyyasx Ha Bblxoge WHCTpymeHTa 6aHka unbTpoB B oblielt crnoxHocT 2048 HenepekpbITbIX
3HaYeHW Ha copeiimM. STV 3HaUYeHUA NOCTYNAaoT B MHCTPYMEHT yrpasneHus yeunenunem kak Uy, g (j), onpeaenex-
HbI B 14.3.3.

IPQF KoMBUHUPYET YeTblpe paBHbIX NOMOCH! YacTOT M MPOV3BOAUT AEKOANPOBAHHbIV BbIXOAHOW CUTHAI BO
BpemMeHW. KoMnoHeHThbl anaisunHra, BosHuKLLMe 13 PQF B koaepe, oTMeHsitoTes B IPQF.

3HayeHus1 yeuneHus Ans Kaxkaomn Nonockl MOXXHO PEryniMpoBaTs HE3aBUCUMO 3a UCKITIOYEHWeM CaMOI HU3-
KO nonocel YacToT. Paamep Lara perynmpoBaHus ycuneHusi paseH 2*n, rae n — Lienoe Y1cro.

Ha BbIXoAe MHCTPYMEHTa yripaBneHns yeuneHnem obpasyeTcsi nocrieoBaTeslbHOCTL BpeMEHHOro curHana
AS (n), onpegeneHHas B 14.3.4.
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14.2 OnpegeneHus

14.2.1 AneMeHThbI AaHHbIX

adjust_num

max_band

alevcode

aloccode

3-6uTHOE none, ykasbiBatoLLee Ha KoNMYECTBO U3MeHeHU koaddpuLmeHTa yeUneHns Ans Kaxaon
nonockl IPQF. MakcumanbHoe KONMYeCcTBO U3MEeHEeHUn KoadduLMeHTa yCuneHunst pasHo cemu
(cm. 4.3, Tabnuuy 27).

2-6uTHOE norne, ykasbiBaroLLee Ha uicno nonoc IPQF, koabULIMEHT YCUEHWS KOTOPbIX NOANEeXUT
yrnpasneHuto. CMbICI 3TOro 3HaueHUs packpbIT HUxe (cM. 4.3, Tabnuuy 27):

0: HeT nonoc ¢ ynpassieHMeM yCUneHus.

1: ynpaensietcs ycunexue 2-on nonocel IPQF.

2: ynpasnaeTcs ycunexue 2-oi 1 3-eii nonoc IPQF.

3: ynpasnsieTcs ycunexue 2-oii, 3-eit 1 4-oii nonoc IPQF.

4-6UTHOE None, ykasblBatoLLee Ha 3HaveHne koaduLMeHTa yCUneHust Ans 0gHOro U3MeHeHus
koadbduumeHTa yeuneHus (cm. 4.3, Tabnuuy 27).

2-, 4-, unn 5-6UTHOE Norne, ykasbiBaroLlee No3nLMIo A4S 04HOro U3MeHeHust koadhdpuumeHTa yeune-
HUs1. MpoJOMKUTENBHOCTL 3TUX AAHHBIX U3SMEHSIETCS B 3aBUCMMOCTU OT NOCNEA0BaTENbHOCTU OKOH
(cm. 4.3, Tabnuuy 27).

14.2.2 dneMeHTbI cripaBku

gain control data  CnyxebHas nHdopmaLys, ykasblBatoLLas Ha 3Ha4YeHUs YCUNEHWS 1 NO3WLIMK, UCTIONb3YETCA

lMonoca IPQF

ONs U3BMEHEHUS YCUNEHUSI.
Kaxxgas nonoca IPQF.

14.3 Mpouecc gekogupoBaHus

CnegytoLuue npouecchl TpebytoTes AN AeKOANPOBaHUA:
- llekoanpoBaHue AaHHbIX yrpaBeHns yCurieHnem.

- YcTaHoBKa (PYHKLWW YIpaBieHUs yeuneHnem.

- BsgeluviBaHWe perynmpoBaHna yCUNEHUS U HaroXeHne.
- ®duUnbTp CUHTE3A.

14.3.1 OekogupoBaHue AaHHbLIX YNpaBneHUs ycuneHuem

HaHHble ynpasreHna ycuneHnem BocCtaHaBnuMBaoTCd cnegylowmm obpazom.

(1)

NAD, g = adjust_num([B][W],

@

ALOC,, 5(m) = AdjLoc(aloccode[BIWI[m—1]),1 < m < NADyg,
ALEVWB(ITI) - 2AdjLev(aIevoode[B][M[m—1])y1 <m< NADWB:

ALOCy,5(0)=0

ALEVy, 5(0) = {

“)

1,iF NADy, 5 ==0
ALEVy, g(1),otherwise *

[256,W == 0ifONLY_LONG_SEQUENCE

MW == 0}_
ifLONG_START_SEQUENCE
2W ==1
ALOCW B(NADW B + 1) = .
' ' 32,0<W <T7ifEIGHT SHORT_SEQUENCE

112W==0 ifLONG_STOP_SEQUENCE

| 256,W ==

ALEV\y, g(NADy,g+ 1) =1,

roe

NADy, g — Homep nHcopmaumm 06 ynpasneHum yeuneHuem, Liernoe YACHo;
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ALOCy, g— pacnonoxeHue ynpasneHusi ycurneHuem, Lienoe YAcno;

ALEVy, g— ypoBeHb ynpaBneHns yeuneHmem, LienouncneHHoe A4eicTBUTeNnbHOE YACHo;

B — ID nonockl, uenoe 4ucno ot 1 Ao 3;

W — ID okHa, uenoe uucno ot 0 oo 7;

m — uenoe y1cno;

aloccode [B] [W] [m] nornxeH 6bITb ycTaHoBNeH Tak, utobbl {ALOCyy, g (M)} yaoBneTBOpsAN cneayowmm
YCNOBUAM:

ALOCWB(m»]) < ALOCWB(mz),1 SmM<my< NADWB +1,
AdjLoc () onpegensieTca u3 Tabnuubl 64. AdjLev() onpeaensietcs u3 Tabnuubl 65.

14.3.2 YetaHoBKa hyHKL MU ynpaBreHUsa ycuneHnem

®YHKUWSA ynpaBneHns yeuneHneM nosyyaeTcs cneayoLmm obpasom:
(1)
Myg; = max{mALOC,g(m) <j},

0<j<255W == 0ifONLY_LONG_SEQUENCE
0<j<11IW ==0
0<j<3W ==
0< <310 <W<7IfEIGHT_SHORT_SEQUENCE
0<j<11IW ==0
0<j<255W ==

}ifLONG START_SEQUENCE

}ifLONG_ STOP_SEQUENCE

@

ALEVy g(My 5),
Inter| ALEVy g(My 5 + 1), ,
J—ALOCy g(My 5,)
ifALOCy, g(My 5,)<jSALOCy, g(My g ;)+7
ALEVy, g(My, g + 1),0therwise

FMDyg(j) =

@)
ifONLY_LONG_SEQUENCE

_ [ALEV, 5(0) x PFMDg(j),0< j<255
CMFoe(j) = FMD, 5(j—256),256<j<511

PFMDg(j) = FMDyg(j), 0 < j < 255
iFLONG_START_SEQUENCE

ALEV, 5(0)x ALEV,g(0) x PFMDpg(j),0< j<255
ALEV, ,(0) x FMD, 5(j—256),256< j<367

GMF, 5(j) = 1,3(' ) O,B(/- ) ] ,
FMD, g(j—368),368< j<399

1400<<511

PFMD4g(j) = FMD; g(j), 0 <j <31,
ecnv EIGHT_SHORT_SEQUENCE

ALEV,y (0)x PFMDg(j), W == 0,0<j<31
GMFy g(j) = {ALEVyy 5(0) x FMDy _15(j),1< W <7,0<j<31,
FMDy, g(j—32),0 < W <7,32<j<63
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PFMDg(j) = FMD; (), 0 <j< 31,
ifFLONG_STOP_SEQUENCE

GMFog()) =

10<j<111

ALEV,, 5(0)x ALEV, 5(0) x PFMDg(j—112),112< j<143
ALEV, 5(0) x FMD g(j—144),144< j <255
FMD,5(j—256),256< j<511

PFMDg(j) = FMD, g(j), 0 <j < 255,

ADy 5(J)

0

’
GMFy g(J)

<j <511, W == 0/fONLY_LONG_SEQUENCE

0<j<511, W == 0iLONG_START_SEQUENCE
0<j<63,0<W<7IfEIGHT SHORT SEQUENCE,
0<j<511,W == 0ifLONG_STOP_SEQUENCE
rae
FMDy, 5 () OyHKUMA Mogudukaumm dparmeHTa, 4ENCTBUTENBHOE YMCIIO
PFMDg (j) DyHKUMA mMoamdmKkaummn dpparmeHTa npeabigywero dpenma, BewecTBEHHOe YMCno
GMFy, ()) DyHKUMA MOaNDUKALMM YCUIEHWS!, BELLECTBEHHOE YMCIO
ADy, 5 () DYHKUMSA YNPaBMeHNs YCUNEHWEM, BELLECTBEHHOE YMCIO
ALOCy, g(m) PacnonoxeHue ynpaeneHus ycuneHuem, onpegenenHoe B 16.3.1, uenoe uucno
ALEV,y, g (m) YpoBEeHb YMpaeneHust ycuneHuwem, onpepeneHHbii B 14.3.1, Leno4ncneHHoe BelweCTBEHHOE
4Yncno
B ID nonocel, uenoe 4ncno ot 1 ao 3
w ID okHa, uenoe uncrioot 0 go 7
MBT, g. Liernoe 4meno
m Lenoe 4ncrno
(8-J)logz(a) + jlog, (b}
n Inter(a,b,j)=2 8
CnegyeT yyecTb, 4TO HavanbHoe 3HaveHne PFMDg (j) aonxkHo 6biTe pasHo 1.0.

14.3.3 BaBelwnBaHue B OKHe ynpaBreHUs yCUIIeHUEM U HaroXeHue

[aHHble nonoc

nony4vatoTcsa nocpeacTBoM npoLieccos (1) 1 (2), npusegeHHbIe HUXKeE.

(1) BagewwmBaHue B OkHe
Twsl) = Uwsl)),

0< <511, W == 0/fONLY_LONG_SEQUENCE
0<j<511,W == 0ifLONG_START SEQUENCE
0< /<630 <W<TIfEIGHT SHORT SEQUENCE
0<j<511,W == 0ifLONG_STOP_SEQUENCE
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else
Twsl/) = ADy(j) X Upgl),

0<j<511, W == 0ifONLY_LONG_SEQUENCE
0<j<511 W == 0/fLONG_START_SEQUENCE
0<j<63,0<W<7/fEIGHT SHORT SEQUENCE
0<j<511W == 0/fLONG_STOP_SEQUENCE

(2) HanoxeHue
ifONLY LONG _SEQUENCE
Vali) = PTg(j) + Toglj). 0<j<255
PTg(j) = Tog(j +256), 0<j< 255
ifLONG_START_SEQUENCE
V() = PTg(j) + Toplj), 0<j<255
Vig(j + 256) = T, p(j + 256), 0 <j <111
PTg(j) = Top(j +368), 0<j< 31
IfEIGHT_SHORT_SEQUENCE
Ve(f) = PTg(j) + Tyg(j), W=0,0<<31
Ve(32W + ) = Ty g(j +32) + Ty p(j), 1<W<7,0<j< 31
PTg(j) = Twpglj +32), W ==7,0<j<31
ifLONG_STOP_SEQUENCE
V(i) = PTg(j) + Top(j + 112),0<j<31
Ve(j +32) = Tog(j +144), 0 <j< 111
PTg(j) = Ty g(j +256), 0 <j< 255,

roe:

Uyg(j)  — cnekTparbHble AaHHbIE NOMOChI, BELLECTBEHHOE YNACHO;

Tws () — [aHHble Nonockl ¢ yrnpasneHuemM ycuseHus, BelecTBeHHoe YNCno;

PTs () — AaHHble Monockl ¢ yrpasneHneM ycuneHua npeasiayluero peima, BelecTBeHHoe Yncno;
Vs () — [JaHHble NoS1oCkl, BelleCTBEHHOe YMCho;

ADy, g (j) — byHKUMs yNipaBneHns ycuneHuem, onpegeneHHas B 14.3.2, BelLleCTBEHHOE YUCTO;

B — ID nonocsl, uenoe ymucno ot 0 oo 3;

w — |D okHa, uenoe uncrnoot0 a0 7;

J — uesoevuncro.

CnepgyeT yyecTb, 4TC HayanbHoe 3HaveHue PTg () j AomkHO BbITh pasHo 0.0.
14.3.4 ®unbTp CUHTE3A

3BYKOBbIe AaHHbIEe MONYYarTCs U3 CriedyoLLMX YpaBHeHW:

M

<

0<B<3,

~  |Vg(k).if j=4k,
B(J —{ &

- 0,else
@)

2B + 1)(2j-3
M) <j<950<B<3,

Qs(j) = QL) COS( 16
&)

3 95
AS(n) = X XQg(j) xVg(n - j),
B=0 j=0
roe:
AS (n) — 3ByKOBbIE A@HHbIE;
Vg (n) — paHHble Nofockl, onpeaeneHHble B 16.3.3, BelLleCTBEHHOE YUCTIO;
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VA(j) — wHTepnonmpoBaHHble AaHHble NOOCHI, BEWEeCTBEHHOE YNCIO;

QB(j) — koadphuymeHTbl hunbTpa CUHTE3a, BELWECTBEHHOE YACO;

Q) — xoadhduyMeHTbl PUNbTPa-NPOTOTUNA, AAHHbIE HUXE, BELL,eCTBEHHOE YNCIO;
B — O nonocel, uenoe yncno ot 0 go 3;

W — [OokHa, yenoe yncno ot 0 go 7;

n — uenoe ymcno;

Yy — Lesi0e Yuncro;

K — uenoe yumcno.

FOCT P 54713—2011

3HauveHns Q (0) ... Q (47) pgaHbl B Tabnuue 66. 3HadyeHns Q (48) ... Q (95) nonyyawTca U3 cnegyoLero

ypaBHEHUS:

Q(j) = Q(95-y), 48 <y < 95.

14.4 Cxembl

window

BpemMeHHoli curHan
6e3 Ha/10XeHus

PucyHok 9 — BJ/ioK-CXxema WMHCTPYMEHTa yrnpasfieHUs YCUSIEHUEM
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14.5 Tabnuubl
Tabnwua 64 — Adjloc () Tabnuya 65— AdjLev ()

AC AdjLoc (AC) AC AdjLoc (AC) AV AdjLev (AV)
0 0 16 128 0 4
1 8 17 136 1 -3
2 16 18 144 2 -2
3 % 19 152 i —(1)
4 k?) 20 160 . y
5 40 21 168 5 9
6 48 2 176 7 3
7 56 23 184 8 4
8 64 24 192 9 5
9 7 25 200 10 6

10 80 2% 208 11 7

1 83 27 216 12 8

2 % 28 04 12 13

13 104 29 232 1e 11

14 112 30 240

15 120 31 248

Tabnuuya 66 —Q ()
j Q@) J Q@)

OO~ WN -0

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

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

—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
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MpunoxeHue A
(o6sa3aTenbHOE)

Tabnuubl kogoB Xachdmana

Ta6nuya A1 — KogoBas kHura ansi MaclutabHbIX KO3MMUUNEHTOB

FOCT P 54713—2011

Kopoeasa komGuHa-

Kopnosasi komGuHa-

Kopnosas komGuHa-

Whpeke | Onuna | uma (wectHagua- Wupeke | Anuna | uma (wectHagua- WHpeke | Anuna | una (wecTHagua-
Tepu4Has) Tepu4Has) TepudHas)
0 18 3ffe8 41 12 ff7 82 13 1ff6
1 18 3ffe6 42 12 ffe 83 13 fef8
2 18 3ffe7 43 11 79 84 14 3ff8
3 18 3ffe5 44 12 ff4 85 14 3ff4
4 19 Tfff5 45 11 7f8 86 16 fffO
5 19 7fff1 46 10 3f9 87 15 7ff4
6 19 7ffed 47 10 3f7 88 16 fff6
7 19 7fff6 48 10 3f5 89 15 75
8 19 7ffee 49 9 118 90 18 3ffe2
9 19 7ffef 50 9 17 91 19 7ffd9
10 19 7fff0 51 8 fa 92 19 7ffda
11 19 7fffc 52 8 8 93 19 7ffdb
12 19 7fffd 53 8 f6 94 19 7ffdc
13 19 Tffff 54 7 79 95 19 7ffdd
14 19 Tfffe 55 6 3a 96 19 7ffde
15 19 7fff7 56 6 38 97 19 7ffd8
16 19 7fff8 57 5 1a 98 19 7ffd2
17 19 7fflb 58 4 b 99 19 7ffd3
18 19 7fff9 59 3 4 100 19 7ffd4
19 18 3ffed 60 1 0 101 19 7ffd5
20 19 Tfffa 61 4 a 102 19 7ffd6
21 18 3ffe3 62 4 c 103 19 7fff2
22 17 1ffef 63 5 1b 104 19 7ffdf
23 17 1fff0 64 6 39 105 19 7ffe7
24 16 fff5 65 6 3b 106 19 7ffe8
25 17 1ffee 66 7 78 107 19 7ffe9
26 16 fff2 67 7 7a 108 19 7ffea
27 16 fif3 68 8 7 109 19 7ffeb
28 16 fff4 69 8 f9 110 19 7ffe6
29 16 fff1 70 9 116 111 19 7ffe0
30 15 7ff6 71 9 119 112 19 7ffe1
31 15 7ff7 72 10 3f4 113 19 7ffe2
32 14 3ff9 73 10 3f6 114 19 7ffe3
33 14 3ff5 74 10 3f8 115 19 7ffed
34 14 3ff7 75 11 75 116 19 7ffe5
35 14 3ff3 76 11 74 117 19 7ffd7
36 14 3ff6 77 11 76 118 19 7ffec
37 14 3ff2 78 11 77 119 19 7fff4
38 13 1f7 79 12 ff5 120 19 7fff3
39 13 1f5 80 12 fi8
40 12 ff9 81 13 1ff4
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Tabnunya A2 — KogoBast kHura 1 ans cnekrparnbHbiX KO3hdULNEHTOB

tmoe | g | fomoen o | wmoe | aeea |t e
0 11 718 41 5 14
1 9 1f1 42 7 65
2 11 7fd 43 5 16
3 10 3f5 44 7 6d
4 7 68 45 9 1e9
5 10 3f0 46 7 63
6 11 77 47 9 1ed
7 9 lec 48 7 6b
8 11 75 49 5 13
9 10 3f1 50 7 71

10 7 72 51 9 1e3
11 10 3f4 52 7 70

12 7 74 53 9 113
13 5 11 54 11 7fe
14 7 76 55 9 1e7
15 9 1eb 56 11 7f3
16 7 6¢ 57 9 1ef
17 10 3f6 58 7 60

18 11 7fc 59 9 lee
19 9 1e1 60 11 7f0
20 11 71 61 9 1e2
21 9 1f0 62 11 7fa
22 7 61 63 10 3f3
23 9 116 64 7 6a

24 11 72 65 9 1e8
25 9 1ea 66 7 75

26 11 7fb 67 5 10

27 9 112 68 7 73

28 7 69 69 9 114
29 9 1ed 70 7 6e

30 7 77 71 10 3f7
31 5 17 72 11 7f6
32 7 6f 73 9 1e0
33 9 1e6 74 11 79
34 7 64 75 10 3f2
35 9 1e5 76 7 66

36 7 67 77 9 115
37 5 15 78 11 7ff

38 7 62 79 9 117
39 5 12 80 11 74
40 1 0
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Tabnwnua A.3 — KoagoBas kHira 2 ans cnekrparnbHbIX KO3thdULUNEHTOB

rOCT P 54713—2011

KopoBas komGuHauus

KopoBas komGuHauusa

Mnpeke Anuna (wecTHapguaTepuyHas) Mraeke Anuna (wecTHaguatepuyHas)
0 9 113 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 ef
5 8 ea 46 6 1c
6 9 117 47 7 64
7 8 e8 48 6 1e
8 9 1fa 49 5 c
9 8 2 50 6 29
10 6 2d 51 8 3
11 7 70 52 6 2f
12 6 20 53 8 fo
13 5 6 54 9 1fc
14 6 2b 55 7 71
15 7 6e 56 9 112
16 6 28 57 8 f4
17 8 e9 58 6 21
18 9 119 59 8 eb
19 7 66 60 8 f7
20 8 8 61 7 68
21 8 e7 62 9 118
22 6 1b 63 8 ee
23 8 1 64 6 22
24 9 1f4 65 7 65
25 7 6b 66 6 31
26 9 115 67 4 2
27 8 ec 68 6 26
28 6 2a 69 8 ed
29 7 6¢c 70 6 25
30 6 2c 71 7 6a
31 5 a 72 9 1fb
32 6 27 73 7 72
33 7 67 74 9 1fe
34 6 1a 75 7 69
35 8 5 76 6 2e
36 6 24 77 8 f6
37 5 8 78 9 1ff
38 6 1f 79 7 6d
39 5 80 9 116
40 3
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Tabnunya A4 — KogoBast kHura 3 ans cnekrparnbHbIX KO3hOULNEHTOB

KopoBas komGuHauus

KopoBas komGuHauusa

Mnnexe Anura (wecTHaguaTepuyHas) Mneke Anura (wecTHaguatepuyHas)
0 1 41 10 3ef
1 4 42 9 113
2 8 ef 43 9 14
3 4 b 44 11 76
4 5 19 45 9 1e8
5 8 o 46 10 3ea
6 9 1eb 47 13 1ffc
7 9 1e6 48 8 f2
8 10 32 49 9 111
9 4 a 50 12 ffb

10 6 35 51 10 3f5
11 9 Tef 52 11 73
12 6 34 53 12 ffc
13 6 37 54 8 ee
14 9 1e9 55 10 3f7
15 9 1ed 56 15 7ffe
16 9 1e7 57 9 110
17 10 3f3 58 11 75
18 9 1ee 59 15 7ffd
19 10 3ed 60 13 1ffb
20 13 3ffa 61 14 3ffa
21 9 1ec 62 16 fiff
22 9 1f2 63 8 1
23 11 7f9 64 10 3f0
24 11 718 65 14 3ffc
25 10 3f8 66 9 lea
26 12 ff8 67 10 3ee
27 4 8 68 14 3ffb
28 6 38 69 12 ff6
29 10 3f6 70 12 ffa
30 6 36 71 15 7ffc
31 7 75 72 11 72
32 10 3f1 73 12 ff5
33 10 3eb 74 16 fffe
34 10 3ec 75 10 3f4
35 12 ff4 76 11 77
36 5 18 77 15 7ffb
37 7 76 78 12 ff7
38 11 74 79 12 ff9
39 6 39 80 15 7ffa
40 7 74
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Tabnwnua A5 — KoagoBast kHura 4 ans cnekrparnbHbIX KO3hdULUNEHTOB

rOCT P 54713—2011

KopoBas komGuHauus

KopoBas komGuHauusa

Mnnexe Anura (wecTHapguaTepuyHas) Mneke Anura (wecTHaguatepuyHas)
0 4 7 41 7 6b
1 5 16 42 8 e3
2 8 6 43 7 69
3 5 18 44 9 113
4 4 8 45 8 eb
5 8 ef 46 8 eb
6 9 1ef 47 10 3f6
7 8 3 48 7 6e
8 11 718 49 7 6a
9 5 19 50 9 114

10 5 17 51 10 3ec
11 8 ed 52 9 1f0
12 5 15 53 10 3f9
13 4 1 54 8 5
14 8 e2 55 8 ec
15 8 o 56 11 7fb
16 7 70 57 8 ea
17 10 30 58 7 6f
18 9 1ee 59 10 3f7
19 8 1 60 11 79
20 11 7fa 61 10 3f3
21 8 ee 62 12 fif
22 8 e4 63 8 e9
23 10 3f2 64 7 6d
24 11 716 65 10 3f8
25 10 3ef 66 7 6¢c
26 11 7fd 67 7 68
27 4 5 68 9 115
28 5 14 69 10 3ee
29 8 2 70 9 112
30 4 9 71 11 74
31 4 72 11 77
32 8 e5 73 10 3f1
33 8 4 74 12 ffe
34 8 e8 75 10 3ed
35 10 3f4 76 9 1f1
36 4 6 77 11 75
37 4 2 78 11 7fe
38 8 e7 79 10 3f5
39 4 80 11 7fc
40 4
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Tabnunuya A.6 — KogoBas kHura 5 ans cnekrparnbHbiX KO3(hOULNEHTOB

mnors | powa | Komomanoumanr | o | | fonosen sonGmaun
0 13 1fff 41 4 a
1 12 ff7 42 7 71
2 11 74 43 8 3
3 11 7e8 44 11 7e9
4 10 3f1 45 11 7ef
5 11 Tee 46 9 lee
6 11 79 47 8 ef
7 12 ff8 48 5 18
8 13 1ffd 49 4 9
9 12 ffd 50 5 1b
10 11 71 51 8 eb
11 10 3e8 52 9 1e9
12 9 1e8 53 11 Tec
13 8 fo 54 11 76
14 9 1ec 55 10 3eb
15 10 3ee 56 9 113
16 11 72 57 8 ed
17 12 ffa 58 7 72
18 12 ff4 59 8 e9
19 10 3ef 60 9 11
20 9 112 61 10 3ed
21 8 e8 62 11 77
22 7 70 63 12 ff6
23 8 ec 64 11 7f0
24 9 1f0 65 10 3e9
25 10 3ea 66 9 1ed
26 11 73 67 8 f1
27 11 7eb 68 9 lea
28 9 1eb 69 10 3ec
29 8 ea 70 11 718
30 5 1a 71 12 f9
31 4 8 72 13 1ffc
32 5 19 73 12 ffc
33 8 ee 74 12 ff5
34 9 Tef 75 11 7ea
35 11 7ed 76 10 3f3
36 10 30 77 10 3f2
37 8 f2 78 11 75
38 7 73 79 12 ffb
39 4 80 13 1ffe
40 1
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Tabnwunua A7 — KoagoBast kHura 6 ans cnekrparnbHbIX KO3hOULUNEHTOB

rOCT P 54713—2011

KopoBas komGuHauus

KopoBas komGuHauusa

Mnpeke Anuna (wecTHapguaTepuyHas) Mraeke Anuna (wecTHaguatepuyHas)
0 11 7fe 41 4 3
1 10 3fd 42 6 2f
2 9 1f1 43 7 73
3 9 1eb 44 9 1fa
4 9 114 45 9 1e7
5 9 1ea 46 7 6e
6 9 1f0 47 6 2b
7 10 3fc 48 4 7
8 11 7fd 49 4
9 10 316 50 4 5
10 9 1e5 51 6 2c
11 8 ea 52 7 6d
12 7 6¢c 53 9 lec
13 7 71 54 9 1f9
14 7 68 55 8 ee
15 8 o 56 6 30
16 9 1e6 57 6 24
17 10 3f7 58 6 2a
18 9 113 59 6 25
19 8 ef 60 6 33
20 6 32 61 8 ec
21 6 27 62 9 112
22 6 28 63 10 3f8
23 6 26 64 9 1e4
24 6 31 65 8 ed
25 8 eb 66 7 6a
26 9 117 67 7 70
27 9 1e8 68 7 69
28 7 6f 69 7 74
29 6 2e 70 8 1
30 4 8 71 10 3fa
31 4 72 11 7ff
32 4 6 73 10 39
33 6 29 74 9 1f6
34 7 6b 75 9 1ed
35 9 1ee 76 9 118
36 9 1ef 77 9 1e9
37 7 72 78 9 115
38 6 2d 79 10 3fb
39 4 80 11 7fc
40 4
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Tabnunya A.8 — KoagoBasi kHura 7 ans cnekrparnbHbiX KO3hOULNEHTOB

KopoBas komGuHauus

KopoBas komGuHauusa

MHoeke Onuna Hpeke Onuna
(wecTHaguaTepuyHas) (wecTHaguatepuyHas)
0 1 0 32 8 3
1 3 5 33 8 ed
2 6 37 34 9 1e8
3 7 74 35 9 Tef
4 8 2 36 10 3ef
5 9 1eb 37 10 3f1
6 10 3ed 38 10 3f9
7 11 77 39 11 7fb
8 3 4 40 9 1ed
9 4 c 41 8 ef
10 6 35 42 9 1ea
11 7 71 43 9 112
12 8 ee 44 10 3f3
13 8 ee 45 10 3f8
14 9 1ee 46 11 7f9
15 9 115 47 11 7fc
16 6 36 48 10 3ee
17 6 34 49 9 1ec
18 7 72 50 9 114
19 8 ea 51 10 3f4
20 8 1 52 10 3f7
21 9 1e9 53 11 718
22 9 113 54 12 ffd
23 10 3f5 55 12 ffe
24 7 73 56 11 7f6
25 7 70 57 10 3f0
26 8 eb 58 10 3f2
27 8 fO 59 10 3fe
28 9 11 60 11 7fa
29 9 1f0 61 11 7fd
30 10 3ec 62 12 ffc
31 10 3fa 63 12 fif
Tabnunya A9 — KogoBast kHura 8 ans cnektpanbHbIX KO3hOULNEHTOB
Nuneke Onuua Kopopas komGuHauus NHneke Onuua KopoBas komGuUHauus
(wecTHaguaTepuyHas) (wecTHaguatepuyHas)
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 of 22 7 72
5 8 1 23 8 5
6 9 1fa 24 6 2f
7 10 3fe 25 5 11
8 4 3 26 5 13
9 3 0 27 6 2a
10 4 4 28 6 32
11 5 12 29 7 6¢c
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
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OkoHyaHue mabnuupsi A.9

rOCT P 54713—2011

NHaekc Onuna KopoBas komGuHauus NHaeke Onuna KopoBas komGuHauusa
(wecTHapguaTepuyHas) (wecTHaguatepuyHas)
36 7 6d 50 7 73
37 7 70 51 8 ed
38 8 2 52 8 fo
39 9 119 53 8 f6
40 8 ef 54 9 1f6
41 7 68 55 9 1fd
42 6 33 56 10 3fd
43 7 6b 57 8 3
44 7 6e 58 8 f4
45 8 ee 59 8 7
46 8 f9 60 9 17
47 10 3fc 61 9 1fb
48 9 118 62 9 1fc
49 7 74 63 10 3ff
Tabnwnuya A10 — Kogosasi kHira 9 ansi cnekTpanbHbIX Ko3hhULNEHTOB
KopoBasi komGuHa- KopoBasi komGuHa- KopoBas kombuHa-
Wupekc | Onuna uus (wecTHagua- Nupeke | Onuna uusa (wectHagua- Nuoeke | Onuna una (wectHagua-
TepudHas) TepudHas) TepuyHas)
0 1 0 35 11 7d0 70 11 7d1
1 3 5 36 12 fc7 71 11 7db
2 6 37 37 12 fd4 72 12 fd2
3 8 e7 38 12 fe4 73 11 7e0
4 9 1de 39 8 eb 74 12 fd9
5 10 3ce 40 7 70 75 12 feb
6 10 3d9 41 8 e9 76 13 1fe3
7 11 7c8 42 9 1dd 77 13 1fe9
8 11 7cd 43 9 1e3 78 11 7c4
9 12 fc8 44 10 3d2 79 9 1e5
10 12 fdd 45 10 3dc 80 10 3d7
11 13 1fed 46 11 7cc 81 11 7¢c6
12 13 1fec 47 11 7ca 82 11 7cf
13 3 4 48 11 7de 83 11 7da
14 4 c 49 12 fd8 84 12 fcb
15 6 35 50 12 fea 86 12 fed
16 7 72 51 13 1fdb 87 12 fe9
17 8 ea 52 9 1df 88 13 1feb
18 8 ed 53 8 eb 89 13 11f3
19 9 1e2 54 9 1dc 90 13 117
20 10 3d1 55 9 1e6 91 11 7d3
21 10 3d3 56 10 3d5 92 10 3d8
22 10 3e0 57 10 3de 93 10 3e1
23 11 7d8 58 11 7cb 94 11 7d4
24 12 fcf 59 11 7dd 95 11 7d9
25 12 fd5 60 11 7dc 96 12 fd3
26 6 36 61 12 fed 97 12 fde
27 6 34 62 12 fe2 98 13 1fdd
28 7 71 63 12 fe7 99 13 1fd9
29 8 e8 64 13 1fe1 100 13 1fe2
30 8 ec 65 10 3d0 101 13 1fea
31 9 1e1 66 9 1e0 102 13 1f1
32 10 3cf 67 9 1e4 103 13 1ff6
33 10 3dd 68 10 3d6 104 11 7d2
34 10 3db 69 11 7c5 105 10 3d4
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OkoxyaHue mabnuuei A.10

KopoBasi komGuHa- KopoBasi komGuHa- KopnoBas komGuHa-
Wupeke | Onuna uns (wecTtHagua- Mupeke | Onuna uns (wecTHagua- Nupekc | Onuna uns (wectHagua-
TepudHas) TepudHas) TepuyHas)
106 10 3da 127 14 3ff3 148 13 1fdc
107 11 7c7 128 14 3ff4 149 13 1fdf
108 11 7d7 129 14 3ff5 150 13 1fed
109 11 7e2 130 12 fe0 151 13 11f5
110 12 fce 131 11 7ce 152 14 3ff9
111 12 fdb 132 11 7d5 153 14 3ffb
112 13 1fd8 133 12 fcb 154 15 7ffd
113 13 1fee 134 12 fd1 155 15 Tffe
114 14 3ff0 135 12 fe1 156 13 1fe7
115 13 1ff4 136 13 1fe0 157 12 fee
116 14 3ff2 137 13 1fe8 158 12 fd6
117 11 7e1 138 13 1ff0 159 12 fdf
118 10 3df 139 14 3ff1 160 13 1fde
119 11 7¢c9 140 14 3ff8 161 13 1fda
120 11 7d6 141 14 3ff6 162 13 1fe5
121 12 fca 142 15 Tffc 163 13 11f2
122 12 fdo 143 12 fe8 164 14 3ffa
123 12 fe5 144 11 7df 165 14 3ff7
124 12 fe6 145 12 fc9 166 14 3ffc
125 13 1feb 146 12 fd7 167 14 3ffd
126 13 1fef 147 12 fdc 168 15 aiii
Tabnwunua A11— Kopoeas khura 10 ansi cnekrpanbHbiX KO3hUUMEHTOB
KonoBasi komBuHa- Konosas komBuHa- KopoBasi komGuHa-
Wupeke | Onuna una (wectHaaua- Wupekc | Onuna umua (wectHagua- Wupeke | Onuna umua (lwectHagua-
TepuiHas) TepuiHas) TepuyHas)
0 6 22 27 4 2 54 6 1f
1 5 8 28 5 6 55 6 23
2 6 1d 29 5 [ 56 6 27
3 6 26 30 6 1e 57 7 59
4 7 5f 31 6 28 58 7 64
5 8 d3 32 7 5b 59 8 d8
6 9 1cf 33 8 cd 60 8 df
7 10 3d0 34 8 d9 61 9 1d2
8 10 3d7 35 9 1ce 62 9 1e2
9 10 3ed 36 9 1dc 63 10 3dd
10 11 7f0 37 10 3d9 64 10 3ee
11 11 716 38 10 3f1 65 8 d1
12 12 ffd 39 6 25 66 7 55
13 5 7 40 5 b 67 6 29
14 4 0 41 5 a 68 7 56
15 4 1 42 5 d 69 7 58
16 5 9 43 6 24 70 7 62
17 6 20 44 7 57 71 8 ce
18 7 54 45 7 61 72 8 el
19 7 60 46 8 cc 73 8 e2
20 8 d5s 47 8 dd 74 9 1da
21 8 dc 48 9 1cc 75 10 3d4
22 9 1d4 49 9 1de 76 10 3e3
23 10 3cd 50 10 3d3 77 11 7eb
24 10 3de 51 10 3e7 78 9 1¢9
25 11 7e7 52 7 5d 79 7 5e
26 6 1c 53 6 21 80 7 5a
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OkonyaHue mabnuusi A.11
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KonoBasi komBuHa-

Konosas komGuHa-

Konosas komBuHa-

Nupeke | Onuna una (wectHaaua- Nupeke | Onuna uusa (wectHaaua- Nuoeke | OAnuna uusA (WwecTHaaua-
TepuiHas) TepuyHas) TepuyHas)
81 7 5c 111 9 1d6 140 11 713
82 7 63 112 10 3d1 141 11 719
83 8 ca 113 10 3d5 142 12 fo
84 8 da 114 10 3f2 143 11 72
85 9 1c7 115 11 Tee 144 10 3ce
86 9 1ca 116 11 7fb 145 9 1ed
87 9 1e0 117 10 3e9 146 10 3cb
88 10 3db 118 9 1cd 147 10 3d8
89 10 3e8 119 9 1c8 148 10 3d6
90 11 7ec 120 9 1cb 149 10 3e2
91 9 1e3 121 9 1d1 150 10 3e5
92 8 d2 122 9 1d7 151 11 7¢e8
93 8 cb 123 9 1df 152 11 74
94 8 do 124 10 3cf 153 11 715
95 8 d7 125 10 3e0 154 11 77
96 8 db 126 10 3ef 155 12 ffb
97 9 1cb 127 11 7e6 156 11 7fa
98 9 1d5 128 11 718 157 10 3ec
99 9 1d8 129 12 ffa 158 10 3df
100 10 3ca 130 10 3eb 159 10 3e1
101 10 3da 131 9 1dd 160 10 3e4
102 11 7ea 132 9 1d3 161 10 3eb
103 11 71 133 9 1d9 162 10 3f0
104 9 1e1 134 9 1db 163 11 7¢e9
105 8 d4 135 10 3d2 164 11 7ef
106 8 cf 136 10 3cc 165 12 ff8
107 8 d6 137 10 3dc 166 12 ffe
108 8 de 138 10 3ea 167 12 ffc
109 8 el 139 11 7ed 168 12 fif
110 9 1d0
Tabnwuua A12 — Kogosas kHura 11 ansi cnekrpanbHbiX KO3hULUMEHTOR
KopoBas komGuHa- KopoBasi komGuHa- Kopoeas komBuHa-
WMupgeke | Onuna | uma (wectHagua- Wnpekc | Onuna | uma (wecTHagua- Whpekc | Onuna | uma (wectHagua-
TepuiHas) TepudHas) TepuyHas)
0 4 0 18 4 1 36 5 9
1 5 6 19 5 8 37 6 18
2 6 19 20 6 14 38 7 39
3 7 3d 21 7 37 39 7 40
4 8 9c 22 7 42 40 8 8e
5 8 c6 23 8 92 41 8 a3
6 9 1a7 24 8 af 42 8 b8
7 10 390 25 9 191 43 9 199
8 10 3c2 26 9 1a5 44 9 1ac
9 10 3df 27 9 1b5 45 9 1c
10 11 7e6 28 10 39e 46 10 3b1
11 11 713 29 10 3¢c0 47 10 396
12 12 ffb 30 10 3a2 48 10 3be
13 11 7ec 31 10 3cd 49 10 3ca
14 12 ffa 32 11 7d6 50 8 9d
15 12 ffe 33 8 ae 51 7 3c
16 10 38e 34 6 17 52 6 15
17 5 5 35 5 7 53 6 16
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lpodomkeHue mabnuusi A.12

Koposasi komGuHa-

Kopnosasi komBuHa-

Koposasi komGuHa-

Whpekc | Onuna uua (wectHanua- || Unaekc | Onuna uva (wectHaaua- ||Mugeke | Anuna uns (wectHanua-
TepudHas) TepuiHas) TepudHas)
54 6 1a 110 9 19f 166 10 3e0
55 7 3b 111 9 1af 167 11 7d2
56 7 44 112 9 1bf 168 11 7e5
57 8 91 113 10 399 169 8 b7
58 8 ab 114 10 3bf 170 11 7e3
59 8 be 115 10 3b4 171 9 1bb
60 9 196 116 10 3¢9 172 9 1a8
61 9 1ae 117 10 3e7 173 9 1a6
62 9 1b9 118 8 a8 174 9 1b0
63 10 3a1 119 9 1b6 175 9 1b2
64 10 391 120 8 ab 176 9 1b7
65 10 3a5 121 8 a4 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 1a4 183 10 3ed
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 b0 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 1ab 134 10 3e8 190 9 1b4
79 9 1bc 135 8 ad 191 10 38a
80 10 39f 136 10 3af 192 9 1cd
81 10 38f 137 9 192 193 10 392
82 10 3a9 138 8 bd 194 10 3aa
83 10 3cf 139 8 bc 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 1a3 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 7fb
93 9 194 149 10 3d1 205 10 3c8
94 9 1a2 150 10 3db 206 10 3a3
95 9 1ba 151 11 7dd 207 10 395
96 9 1c3 152 8 b4 208 10 39d
97 10 3ab 153 10 3de 209 10 3ac
98 10 3a7 154 9 1a9 210 10 3ae
99 10 3bb 155 9 19b 211 10 3c5
100 10 3d4 156 9 19¢ 212 10 3d8
101 8 of 157 9 1a1 213 10 3e2
102 9 1a0 158 9 1aa 214 10 3eb
103 8 8f 159 9 1ad 215 11 7e4
104 8 8d 160 9 1b3 216 11 7e7
105 8 90 161 10 38b 217 11 7e0
106 8 98 162 10 3b2 218 11 7e9
107 8 ab 163 10 3b8 219 11 717
108 8 b6 164 10 3ce 220 9 190
109 8 c4 165 10 3e1 221 11 712




OkonyaHue mabnuubt A.12
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KopoBasi komGuHa- Koposas kombuHa- KopoBas kombuHa-
Mnpeke | AnunHa uua (wectHagua- Unpekc | Onuna uus (wecrHagua- Nupekc | Onuna uus (wectHagua-
TepuyHas) TepuyHas) TepuyHas)
222 10 393 245 10 3d0 267 1 715
223 9 1be 246 10 3e3 268 1 716
224 9 1c0 247 10 3e5 269 12 ffc
225 10 394 248 11 7e2 270 12 fif
226 10 397 249 1 7de 271 9 19d
227 10 3ad 250 1 7ed 272 9 1c2
228 10 3c3 251 1 7f1 273 8 b5
229 10 3c1 252 1 719 274 8 al
230 10 3d2 253 1 7fc 275 8 96
231 1 7da 254 9 193 276 8 97
232 1 7d9 255 12 ffd 277 8 95
233 1 7df 256 10 3dc 278 8 99
234 1 7eb 257 10 3b6 279 8 a0
235 1 74 258 10 3c7 280 8 a2
236 11 7fa 259 10 3cc 281 8 ac
237 9 195 260 10 3cb 282 8 a9
238 1 718 261 10 3d9 283 8 b1
239 10 3bd 262 10 3da 284 8 b3
240 10 39c 263 1 7d3 285 8 bb
241 10 3ab 264 1 7e1 286 8 c0
242 10 3a8 265 1 Tee 287 9 18f
243 10 3b3 266 1 Tef 288 5 4
244 10 3b9
Ta6nuua A13 — OkHo Kaiizepa-beccens gns SSR npodwmns EIGHT_SHORT_SEQUENCE
i w(i) i w(i) i w(i)

QOWoO~NOOOEWN -0

—

0.0000875914080105
0.0009321760265333
0.0032114611466596
0.0081009893216786
0.0171240286619181
0.0320720743527833
0.0548307856028528
0.0871361822564870
0.1302923415174603
0.1848955425508276
0.2506163195331889

11
12
13
14
15
16
17
18
19
20
21

0.3260874142923209
0.4089316830907 141
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

0.9827581789763112
0.9914756203467121
0.9961964092194694
0.9984956609571091
0.9994855586984285
0.9998533730714648
0.9999671864476404
0.9999948432453556
0.9999995655238333
0.9999999961638728

Ta6nuua A14 — Okro Kaiizepa-beccens gnst SSR npodwnsa gna octanbHbIX NocregosaTenbHOCTEN OKOH

i

w(i)

i

w(i)

i

w(i)

O~ WN -0

0.0005851230124487
0.0009642149851497
0.0013558207534965
0.0017771849644394
0.0022352533849672
0.0027342299070304
0.0032773001022195
0.0038671998069216
0.0045064443384152

10
11
12
13
14
15
16
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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lpodomxerue mabnuusi A.14

i

w(i)

w(i)

w(i)

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

84

85

86

87

88

89

90

91

92

93

94

95

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

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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i

w(i)

w(i)

w(i)

198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217

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

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

238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

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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MpunoxeHue b
(obsasaTenbHoe)

Undopmaumn o Hencnonb3oBaHHbIX KOQOBbLIX KHUrax

B Hactosiwem ctanpapte gekogep AAC He ucnonbayeT cbopHukn kogoB #12 n #13. OgHako, npu xenaxum,
AeKkogep MOXeT UCMorb3oBaTk 3TW COOPHUMKM KOAOB, HYTO6LI pacluMpuTb €ro hyHKUMOHANBHOCTb, €CNU 3TO HEe NPOTHBO-

peunT gpyrum ctaHgaptam MPEG, takum kak MICO/M3K 14496-3 [3], koTopble MCMONnb3yloT 3TM cBOpHUKM KOJOB Ansl
pacWUpeHHbIX METOAOB KOAVPOBAHWUS.

Mpumep: cvHTakcuc B 4.3 uameHuncs Gbl, kak npeacTaeneHo B Tabnuue b1.

Tabnwuuya b.1— PacwupeHHbIli cuHTakecuc ans scale_factor _data ()

CuHTakcuc Butel MHemoHuka

scale_factor data() {
noise_pcm_flag = 1;
for (g = 0; g < num_window_groups; g++) {
for (sfb = 0, sfb < max sfb; sfb++) {
if (sfb_cb[qg][sfb] I= ZERO_HCB) {
if (is_intensity(g,sfb))
hcod_sfldpem_is_position[g][sfb]]; 1..19 viclbf
else if (sfb_ch[g][sfb] == 13)
if (noise_pem_flag) {
noise_pem _flag = 0;

dpcem_noise_nrg[g][sfb]; 9 uimsbf
} else
hcod_sfldpem_noise_nrg[g][sfb]]; 1..19 viclbf
else
heod sfldpem sf[g][sfb]]; 1..19 viclbf
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MpunoxeHue B
(obs3aTenbHoe)

Kogep

B.1 Necuxoakyctuyeckas mogenb

B.1.1 O6Lwue cBegeHun

B aToM npunoxeHun npeacTaeneHa ncuxoakyctvdeckasa mogene ans kogepa AAC. NMemxoakyctudeckas mogens
BbIYMCSAET MAKCMMAIbHYIO SHEPIUIO UCKEKEHWI, KOTOPasi MackUpyeTCsl SHeprmen curHana. 3Ty 3Hepruio HasbiBaloT
NnoporomM MackupoBaHusl. Y Mpouecca BbIHMMCNEHMS Nopora MackMpoBaHUA eCcTb TpW Bxoaa:

1 OnuHa coewra ansi npouecca BbIYUCIIEHMA Nopora MackupoBanus iblen. MapameTp iblen gonxeH octaeaTbCA
NOCTOsIHHLIM. Tak Kak HeobBXoAuMO BbIYMCNUTL MOPOrU ANs ABYX PasfnuuyHbIX O/MH CABWra, HeobxoauMo aga
npouecca, Kaxablii Co CBOel UKCUPOBaHHOW AnuHOW cagura. [ns anvHHoro 6bictporo npeobpasoeanunn dypbe
(BI®) iblen = 1024, pns kopoTtkoro BIM® iblen = 128.

2 [na kaxgoro tvna bl cnegytowme iblen oTCHETOB CUrHana ¢ 3agepxaHHbiMu oTcqetamm (B H6aHke cdmnsTpoB
unu B Groke MCMXOaKYCTMYECKOro pacderta) pacronaratoTcs Takum o6pasom, YTobbl OKHO MCMXOAKYCTUHYECKONO pacqeTta
oKasanock Mo LEHTPY OKHa 4acTOTHO-BPEMEHHOro npeobpasoBaHusl.

3 YacTora guckpetusaumm. CywecTBytoT Habopbl Tabnuu, npedycMoTpeHHbIe AN CTaHAAPTHLIX YacToT AUCKPETH-
3aumm. YactoTa AnckpeTusauumn Tak xe, Kak iblen, ponxHa ocTaBaTbCA MOCTOSHHON B TeYeHWe OOHOWN peanu3auum
npouecca BblMMCIEHUs MOpora MackKMpOBaHUS.

Beixogel NCUX0aKyCTUHECKON MOoZernu:

1 HaGop OTHOWeEHWI curHan-macka v 3HaueHui nopora, KOoTopbie aganTUpyTCs K KOAepy Kak OnMCaHO HWXe.

2 3agepxaHHble BpeMeHHble gaHHble (MKM-oTcueTbl), koTopble ucnoneaytotes MOKM.

3 Tun 6noka MOKI (BNWHHBIN, CTAPTOBLINA, CTOMOBbLIA MU KOPOTKWIA).

4 OueHka KonudyecTea GUTOB, KOTOPOE AOMKHO MCMONB3OBATHCA ANsl KOAVPOBAHMA B AONONMHEHUE K CcpegHeMy
KONM4eCTBY AOCTYMHbIX BUTOB.

3agepxka MKM oTcueToR Heobxoguma, MBO anroputm MepekniodeHus oBHapyXMBaeT peskylo ataky, T. €. Ans
hperiMa OOMXKHbI MCMONb30BaTLCH KOPOTKME BNoKW, ANWHHBLIA 6ok nepen KOpoTKMMKM Griokammn aomkeH GbiTb U3MEHeH
Ha CTapTOBbIN.

Mepen HavanbHOW peanusauve’ MoAenu Maccue ¢ npeabiaylmx gaHHeix brN® n maceuebl r (w) n f (w) BOMKHbI
6bITb 06HYNeHbl Ansa obecrneveHnsl U3BECTHON HAYarbHOW TOYKW.

B.1.2 KommeHTapuu

B npouecce BblHYUCIIEHUA nopora MacKMpoBaHUA UCNONb3ylOTCA TPU MHOEKCA AnA 3HaYeHUn AAHHbIXC
W — MHAEKC YacTOTHOM nuHum cnektpa blNd. MHgekc 0 cooTBeTCTBYET NOCTOAHHON cocTaensiiowen, niaekc 1023 coot-
BETCTBYET NIMHMM CMeKTpa Ha vactoTte Hanmkeucra.

b — VMHAEKc YacToTHOW Monockl. ECrnn BbMMCNEHNE BKOYAET CBEPTKY UMW CyMMY, bb MCnonb3yercsl B KavecTBe nepe-
MEHHOWN cymmupoBanusi. Hymepauuwsa nonoc HaumHaetes ¢ 0.

N — WHAEKC nonocbl MacwTabHbIX koaddrumeHToB. MHaeke 0 cCOOTBETCTBYET CaMOl HM3KOW Nnomnoce mMaclutabHbix koad-
OULMEHTOB.

B.1.3 ®yHKLMA MaCKUpoOBaHUA

B NCNXOAKYyCTUHECKOM pacyeTe UCnonb3yetcs «d)yHKLI,VIFl MacKupoBaHUs». OHa BblMcnAeTcA cnegyrwmm
obpasom:

ifi>=i

tmpx = 3.0 (j—i)
else

tmpx = 1.5 (j—i),

rae i — 3HaueHue, Bapk, onpegensiioliee paccTosiHUE OT Mackepa, j — 3HaueHue, 6apk, COOTBETCTBYLLEE MoMnoXxe-
HUIO Mackepa, tmpx — BpeMeHHasl NepemMeHHasl.
tmpz = 8 * min ((fmpx=0,5)2-2 (tmpx-0,5), 0),

rae tmpz — BpemeHHasi nepemeHHas, min(a, b) — cyHKuMs, Bo3Bpalwaowas Gonblwee oTpuUaTensbHOe 3HaYe-
Hue n3 aun b.
tmpy = 15,811389 + 7,5 (tmpx + 0,474)-17,5 (1,0 + (tmpx + 0,474)2)%5,

rae {mpy — BpemMeHHasi nepeMeHHasl.
if(tmpy <—100) then {sprdngf (i, j) =0} else {sprdngf (i, j) = 10 * ((tmpz + tmpy)/10)}

B.1.4 lWaru npu BblYucneHun nopora MackKMpoBaHUs

Cnegytowue wary sBnsoTcA HeobxoaumeliMn Ans Belumcnennss SMR (n) w xmin (n), vcnonb3yeMbiMu B Kopepe
4N AnvHHOrO U kopoTkoro Blrid.

1 BocctaHoBUTb 2 * iblen oTCHeTOB BXOAQHOIO curHana.

iblen HOBBIX OTCHETOB [OenalwTcsi AOCTYNMHbIMM MPW KaXAOM Bbi30Be reHepatopa nopora. [eHepatop nopora
OOIMKeH XpaHuTb 2 * iblen — iblen oTc4yeTOB 1 00beAVHWTL 3TU  OTCYETHI AMsl TOYHOIO BOCCTAHOBNEHus 2 * iblen
nocrieaoBaTeribHbIX OTCHETOB BXOAQHOIO CUrHana, s (i), rae i — nHOeKe BXogHblx oTcyeToB, 0 <= j <2 * jblen.
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2 BbluMCnnMTb KOMMNIEKCHbIW CMEKTP BXOAHOrO curHana.

Bo-nepebix, $ (i) B3BEWMBAETCA OKHOM XaHa, T. e.

sw(i) = s(i) * (0,5-0,5 * cos((pi *(i+0,5))/ iblen).

Bo-BTOpbIX, BbluMcnsieTcs cTaHgapTHoe BId sw(i).

B-TpeTbux, BoluncrsieTcsl NONsApHOE NpeacTaBneHve npeocbpasoBanus. r (w) u f (W) COOTBETCTBYIOT aMniUTYAHbBIM
1 Ha3oBbIM HacTsiM Npeobpa3oBaHHOroO Sw(i) COOTBETCTBEHHO.

3 Bblumcnutb npepckasanve r (w) u f (w).

MpeackasaHHble amnutyaa r_pred (w) n casa f_pred (w) BeMUCHAIOTCA NO ABYM Mpeablaywmm bnokam pacuerta
nopora r(w) u f (w):
r_pred (w) = 2,0 * r (t1)-r (-2)

f pred (w) =2,0 * f (t-1)-f (£=2),

rae { — Tekywmii Homep 6noka, (7 COOTBETCTBYET AaHHbIM Mpeapblaywero 6noka n i—2 cooTBETCTBYET AAHHLIM
6noka nepes npegbioyLWLmMM.

4 BbmcnnTbe Mepy HeonpegerneHHocT ¢ (w).

c(w) = (({(r (w) * cos (f(w)) — r_pred (w) * cos (f_pred (w))) A2 + (r (w) * sin(f(w)) — r_pred(w)

* sin(f_pred(w)) )*2)*0.5 ) / (r(w) + abs (r_pred (w)).

Ota cdopmMyna Ucnonb3yeTcs AN Kax4oro M3 KopoTkux GnokoB ¢ kopoTkum BId, onsi nepebix 6 CTPOK ANMHHBIX
6rnokoB Mepa HeonpeaeneHHOCTU BbIYMCISAETCS NO ANUHHOMY BI®, ons ocTaBLMXCA CTPOK MCNONb3YyeTcs MUHUManNb-
HOe 3HayeHve HeonpeaeneHHOCTU Ans KopoTkux Brokos BId. Ecnn HeobxoaumMo YMEHbLUUTL CNOXHOCTb BbIMMCIEHUN,
HeonpedeneHHOCTb ANs BepXHen 4acTh cnektpa MoxeT ObiTb ycTaHoBneHa pasHow 0,4.

5 BbluMCnnTe 3HEPINIO U HEoMNpeAeneHHOCTb B pasgenax BblYMCeHWs nopora.

OHeprns kaxpgoro pasgena, e (b):

do for each partition b:

eb) = 0

do from lower index to upper index w of partition b e (b) = e (b) +r (w) "2

end do end
do

(e (b) ncnonesyetcsa B mogyne M/S (cm. B.8.1): e (b) paeHo Xengy ¢ 'X' = [R, L, M, S]) n B3BeweHHaa HeonpeaeneH-
HOCTb, C (b):

do for each partition b: ¢(b) = 0 do from lower index to upper index w of partition b

c(b) = ¢ (b) + {w)"2 * ¢ (w) end do end do

Paspgenbl Beumcnenusa nopora o6ecnevmBaloT paspelieHue, NpuMepHO pPaBHOE OAHOW YacTOTHOW nuHun Bl
nnmn 1/3 kputndeckon nonocel. Ha HWxHMX yacToTax ogHa nuHus BMd cooTBeTCTBYET OAHOMY pasgeny BblUMCNEHUs.
Ha BepxHux uvacTotax HecKonbko CTpok OyayTt obbeauHeHbl B 0auH pasgen Bbluucnenusi. Habop 3HaveHui nuHuin
pasgenoB ANA Kaxgow M3 Tpex 4YacToT AucKpeTusauum 3agaH B Tabnuuax b.1 — b.24. 3nemeHTbl atnx Tabnuuy GyayT
MCMONb30BaTLCA B NPOUECCE BLIMUCIIEHUSI MOPOra MackMpoBaHusa. B kaxaon Tabnuue ectb crnegyowme rpadbi:

1 UHpekc pasgena Boluncnenus, b;

2 Camas Hu3Kan JacToTHasA nuuus pasgena, w_low (b);

3 Camas ebicokasa 4acToTHast NuHus paspena, w_high (b);

4 CpepgHee 3HaqeHWe 4acToTbl pasgena, bapk, bval (b);

5 A6conioTHeIN nopor chnbiwmmocty gsthr (b).

6 MakcumaneHoe 3HaveHnue b, bmax, paBHoe caMoMy 60nNbWOMY MHAEKCY, CYLLECTBYIOWEMY ANA AaHHOW YacToThl
AuckpeTn3aumum.

6 BbluMCNnTL CBEPTKY SHEpruM pasfernoB U HeonpeaeneHHOCTU ¢ hyHKUMEN MacKMpoBaHus.

for each partition b:

ecb(b) = 0

do for each partition bb:

ecb (b) = echb (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:

cib) = ct(b) +c(bb)* sprdngf (bval (bb), bval (b))

end do end do

Mockonbky ct (b) B3BelwMBaeTCa 3Heprueli curHana, oHo AOMKHO ObITb NOBTOPHO HOpManu3oBaHo K cb (b)

cb (b) = ct (b) / ecb (b)

AHanomMyHo, n3-3a HeHopManM3oBaHHOW Npupodbl OYHKUMU MackMpoBaHWsa ecbb JonkHO ObiTb NOBTOPHO HOP-
Maru3oBaHO W HOpManu3oBaHHas 3Heprus en(b) paBHa:

en(b) = ecb(b) /momm (b)

koatpdmumeHT HopMmarmaauun, rmorm (b):

do for each partition btmp (b) = 0

do for each partition bb

tmp (b) = tmp (b) + sprdngf (bval (bb) ,bval (b)) end do

morm (b) = 1/ tmp (b) end do
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7 Mpeobpasoeatb cb (b) B tb (b), UHOEKC TOHANBHOCTW.

tb(b) = —-0.299 — 0.43 log, (cb(b))

Kaxgbin th (b) orpannyeH gnanasonom 0 <tb (b) <1.

8 Bobumenute Heobxogumoe SNR B kaxxgom paspgene.

NMT (b) = 6 b ans Bcex b. NMT (b) cooTBeTCcTBYET LWWYMOBOMY Mackepy (B 4b) ans pasgena. TMN (b) = 18 gb ans
Bcex b. TMN (b) cooteeTcTBYeT TOHaneHOMy mackepy (B Ab). Tpebyemoe oTHoweHue curHan-wym, SNR (b):

SNR (b) =tb (b) * TMN (b) + (1-tb (b)) * NMT (b).

9 BbMUCIIUTE OTHOLUEHWE MOLLHOCTEMN.

OTHOWeHne molwHocTen, be (b):

bc (b) =70 * (~SNR (b)/10)

10 Bblumenute thakTnyeckuii aHepretTudeckuii nopor, nb (b).

nb (b) =en (b) * bc (b) nb (b) Takke wncnonedyetcss B mogyne M/S (cm. nyHkT 12): nb (b) pasen Xthrc X' = [R, L,
M., S].

11 KoHTpornb npe-axa u abComnoTHbIN NOPOr CribiWMMOCTK

UTo6bl M36exaTb Npe-axa, BbIUMCIAETCsl KOHTPOIb NPe-3XOM ANs KOPOTKMX U AnuHHbIX BId, abcontoTHbIl nopor
CMbIWMMOCTM TaKKe y4YNTbIBAETCS 34€eCh:

nb_I (b) aBNsieTca noporom pasgena b ansa nocnegHero 6noka, gsthr (b) sBnsieTca abCOMOTHBIM MOPOrOM ChbIWK-
mMocTWU. 3HadeHust ab gsthr (b) nokasaHbl Ha pucyHke B.1

3HaveHus Tabnuy B.1 — B.24 paHbl OTHOCUTENBHO YPOBHS YacTOTHOW MuHUM BI1®, KOTOPOI COOTBETCTBYET CUHY-
covganeHasi BonHa amnnuTygon = 7 Isb. 3Havenns (B gb) AomkHbl 6biTb Npeobpa3oBaHbl B eAWHULBLI SHEPrUK nocrne
Hopmanuaauuu bBro.

nb (b) = max (gsthr (b), min (nb (b), nb_I (b) *rpelev))

rpelev yctaHaenueaetcs B '1' gns kopoTkux 6nokoe u '2' ans AnuHHLIX 6GnokoB

12 PE BbluMcnsieTcs gns kKaxgoro tuna 6noka na otHoweHus e (b) / nb (b), rae nb (b) — nopor macknpoeaHus v
e (b) — sHeprus ana Kaxagoro NoporoBoro pasgena.

PE=0

do for threshold partition b

PE = PE — ( w_high(b)—w_low(b)) * log10 ( nb(b) / ( e (b) +1) ) end do

13 MpuHMMaeTcs peleHne 06 MCMONb3OBAHMKM ASIMHHOTO UMK KOPOTKOro Groka.

if PE for long block is greater than swifch_pe then

coding_block_type = short_block_type else

coding_block_type = long_block_type end if if (coding_block_type == short_block_type)
and

(last_coding_block _type == long type) then

last coding block type = start type else

last_coding_block_type = short type.

MocnegHne 4YeTbipe CTPOKM Heobxoaumbl, Tak kak B AAC HeT KOMOMHMPOBAHHOIO CTapTOBOro/cTonoBoro 6noka.
swifch_pe — nocTosHHAasA, 3aBucsLasl OT peanusauun.

14 Bblumenutb OTHOWEHUA curHan-macka, SMR (n) n nopor MackwpoBanus xmin (n)

Tabrnvubl 45 ... 57 patorT:

1 NHpekc swb pasgena kogepa, HasbiBaeMoro nonocoi macwtabHbix ko3hdULMEHTOB.

2 Cwmewenune nuinm MIOKI ans nonocbl macwtabHeiX koadduumeHtos swb_offset_long/short_window.

BeoguTtca criegyowas nepemeHHas:

n =swh

w_low (n) = swb_offset_long/short_window (n) w_high (n) =
swb_offset_long/short_window (n+1) — 1

aHeprua BMN® B nonoce macwTabHbIx koadbruneHToB, epart (n):

do for each scalefactor band n

epart (n) =0

do for w = lower index w_low (n) x n = upper index w_high (n) epart (n) = epart (n) +r (w) 2
end do

end do

nopor Anst OJHON CNEKTPanbHOW NUHUM BbIYUCISIETCS COMNacHO:

do for each threshold partition b

thr (all line_indices in this partition b) =

thr (w_low (b)..., w_high (b)), =nb (b) / (w_high (b) +1-w_low (b))

end do

YpPOBEHb LWYMa B NONoce mMacliTabHbix koadhdnumeHTOR Ha ypoeHe BI®, npart (n) BeiMmcnsAeTcs kak:

do for each scalefactor band n

npart (n) = minimum (thr (w_low (n))..., thr (w_high (n)))

* (w_high (n) +1-w_low (n)), end do

[Oe B 3TOM cny4Yae minimum (a... z) — yHKUMS, BO3BPALLAIOWAA CaMbll MEHBLUWA MONOXUTENbHBLIA aprymMeHT
u3a... z
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input buffer
FFT (long and short)
(windowsize long 2048
windowsize short 256)
l delay compensation
for filterbank

calculate unpredictability measure cw

l

calculate threshold (part 1)

:

calculate perceptual entropy

use use
long blocks short blocks
perceptual entropy
> switch_pe ?

calculate threshold (part 2) calculate threshold for short blocks

l l

delay threshold (ratio), blocktype, perceptual entropy by one block
if (window_sequence(n) == EIGHT_SHORT_SEQUENCE &&

window_sequence(n-1) == ONLY_LONG_SEQUENCE)
window_sequence(n-1) == LONG_START_SEQUENCE;

l v

output buffer: blocktype, threshold (ratio), perceptual entropy, time signal

PucyHok B.1 — Bbriok-cxema ncuxoakyCTM4Yeckon Mogenm

OTHowweHus, koTopble ByayT nepedaHsl B MOAYyIb KBaHTOBaHWUs, SMR (n), BIMUCNAIOTCS Kak:

SMR (n) = epart (n) / npart (n).

Ons BeluMcneHns noporoe kogepa xmin (n) Belumcnaetces aHeprva MOKIT ansa kaxaon nonockl MacluTabHbIX Koag-
OULMEHTOB:

Do for all scalefactor bands n

codec e (n) =0

do for lower index i to higher index i of this scalefactor band

codec_e (n) = codec_e (n) + (mdct_line (i)) *2

end do

end do.
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3atem xmin (n), makcumaneHas AONYCTUMas 3HEpPrUa UckaxeHwuin Ha yposHe MIKII, moxeT 6biTb BbluMUCNEHA
cornacHo aTou dopmyrne:

xmin (n) = npart (n) * codec_e (n) / epart (n).

15 Bblumenute pacnpegeneHne 6UTOB U3 ncmxoakycTnyeckon aHTponum (PE).

bit_allocation = pew1*PE + pew2*sqrt (PE);

AN ANWHHBIX BINOKOB KOHCTaHThLI OMPEeAensiioTcsa Kak:

pew? = 0,3, pew2 = 6,0

AN KOpoTknx 6rnokoB PE BOCbMU KOPOTKUX BITOKOB CyMMMPYIOTCH, U KOHCTaHTbI:

pew? =0,6, pew2 = 24,

Torga bit_allocation orpaHnuvBaetca 0 <bit_allocation <3000, n BblumucniseTca more_bits:

more_bits = bit_allocation — (mean_bits — side_info_bits).

Tabnwuuya B.1— lNMcmxoakycTnyeckme napameTpbl ana anvHHoro brd, Fg =8 ky

HOeke w_low w_high LupuHa bval gsthr
0 0 8 9 0,18 46,82
1 9 17 9 0,53 46,82
2 18 26 9 0,89 46,82
3 27 35 9 1,24 41,82
4 36 44 9 1,59 41,82
5 45 53 9 1,94 41,82
6 54 62 9 2,29 38,82
7 63 71 9 2,63 38,82
8 72 80 9 2,98 38,82
9 81 89 9 3,31 33,82

10 90 98 9 3,65 33,82
11 99 108 10 3,99 34,28
12 109 118 10 4,35 32,28
13 119 128 10 4,71 32,28
14 129 138 10 5,05 32,28
15 139 148 10 5,39 32,28
16 149 159 11 5,74 32,69
17 160 170 11 6,10 32,69
18 171 181 11 6,45 32,69
19 182 192 11 6,79 32,69
20 193 204 12 7,13 33,07
21 205 216 12 7,48 33,07
22 217 228 12 7,82 33,07
23 229 241 13 8,17 33,42
24 242 254 13 8,51 33,42
25 255 268 14 8,85 33,74
26 269 282 14 9,20 33,74
27 283 297 15 9,54 34,04
28 298 312 15 9,88 34,04
29 313 328 16 10,22 34,32
30 329 345 17 10,56 34,58
31 346 363 18 10,91 34,83
32 364 381 18 11,25 34,83
33 382 400 19 11,58 35,06
34 401 420 20 11,91 35,29
35 421 441 21 12,24 35,50
36 442 464 23 12,58 35,89
37 465 488 24 12,92 36,08
38 489 514 26 13,26 36,43
39 515 541 27 13,59 36,59
40 542 570 29 13,93 36,90
41 571 601 31 14,26 37,19
42 602 634 33 14,60 37,46
43 635 670 36 14,93 37,84
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OkoHyaHue mabnuus! B.1

NHpeke w_low w_high WvpuHa bval gsthr
44 671 708 38 15,27 38,07
45 709 749 41 15,60 38,40
46 750 793 44 15,93 38,71
47 794 841 48 16,26 39,09
48 842 893 52 16,60 39,44
49 894 949 56 16,93 39,76
50 950 1009 60 17,26 40,06
51 1010 1023 14 17,47 33,74

Tabnwuuya B.2 — MNcuxoakyctnyeckue napameTpsl Anst kopotkoro Brd, Fg = 8 'y

NHpeke w_low w_high WvpuHa bval gsthr
0 0 1 2 0,32 30,29
1 2 3 2 0,95 30,29
2 4 5 2 1,57 25,29
3 6 7 2 2,19 22,29
4 8 9 2 2,80 22,29
5 10 11 2 3,40 17,29
6 12 13 2 3,99 17,29
7 14 15 2 4,56 15,29
8 16 17 2 5,12 15,29
9 18 19 2 5,66 15,29

10 20 21 2 6,18 15,29
11 22 23 2 6,68 15,29
12 24 25 2 7,16 15,29
13 26 27 2 7,63 15,29
14 28 29 2 8,07 15,29
15 30 31 2 8,50 15,29
16 32 33 2 8,90 15,29
17 34 35 2 9,29 15,29
18 36 37 2 9,67 15,29
19 38 39 2 10,03 15,29
20 40 41 2 10,37 15,29
21 42 44 3 10,77 17,05
22 45 47 3 11,23 17,05
23 48 50 3 11,66 17,05
24 51 53 3 12,06 17,05
25 54 56 3 12,44 17,05
26 57 59 3 12,79 17,05
27 60 63 4 13,18 18,30
28 64 67 4 13,59 18,30
29 68 71 4 13,97 18,30
30 72 75 4 14,32 18,30
31 76 80 5 14,69 19,27
32 81 85 5 15,07 19,27
33 86 90 5 15,42 19,27
34 91 96 6 15,77 20,06
35 97 102 6 16,13 20,06
36 103 109 7 16,49 20,73
37 110 116 7 16,85 20,73
38 117 124 8 17,20 21,31
39 125 127 3 17,44 17,05
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NHpekc w_low w_high LWvpuHa bval gsthr
0 0 6 7 0,19 45,73
1 7 13 7 0,57 45,73
2 14 20 7 0,95 45,73
3 21 27 7 1,33 40,73
4 28 34 7 1,71 40,73
5 35 41 7 2,08 37,73
6 42 48 7 2,45 37,73
7 49 55 7 2,82 37,73
8 56 62 7 3,18 32,73
9 63 69 7 3,54 32,73

10 70 76 7 3,89 32,73
1" 77 83 7 4,24 30,73
12 84 90 7 4,59 30,73
13 91 97 7 4,92 30,73
14 98 105 8 5,28 31,31
15 106 113 8 5,65 31,31
16 114 121 8 6,01 31,31
17 122 129 8 6,36 31,31
18 130 137 8 6,70 31,31
19 138 146 9 7,06 31,82
20 147 155 9 7,42 31,82
21 156 164 9 7,77 31,82
22 165 173 9 8,11 31,82
23 174 183 10 8,46 32,28
24 184 193 10 8,82 32,28
25 194 203 10 9,16 32,28
26 204 214 11 9,50 32,69
27 215 225 11 9,85 32,69
28 226 237 12 10,19 33,07
29 238 249 12 10,54 33,07
30 250 262 13 10,88 33,42
31 263 275 13 11,22 33,42
32 276 289 14 11,56 33,74
33 290 304 15 11,90 34,04
34 305 320 16 12,24 34,32
35 321 337 17 12,59 34,58
36 338 355 18 12,94 34,83
37 356 374 19 13,28 35,06
38 375 394 20 13,62 35,29
39 395 415 21 13,96 35,50
40 416 438 23 14,29 35,89
41 439 462 24 14,63 36,08
42 463 488 26 14,96 36,43
43 489 516 28 15,29 36,75
44 517 546 30 15,63 37,05
45 547 579 33 15,96 37,46
46 580 614 35 16,30 37,72
47 615 652 38 16,63 38,07
48 653 693 41 16,97 38,40
49 694 737 44 17,30 38,71
50 738 785 48 17,64 39,09
51 786 836 51 17,97 39,35
52 837 891 55 18,30 39,68
53 892 950 59 18,64 39,98
54 951 1014 64 18,97 40,34
55 1015 1023 9 19,16 31,82
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Tabnuuya B.4 — lNMcuxoakyctuueckve napametpsl ans kopotkoro bBI®, Fg = 11,025 kl'y,

NHpeke w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 0,44 27,28
2 2 2 1 0,87 27,28
3 3 3 1 1,30 22,28
4 4 4 1 1,73 22,28
5 5 5 1 2,16 19,28
6 6 6 1 2,58 19,28
7 7 7 1 3,00 14,28
8 8 8 1 3,41 14,28
9 9 9 1 3,82 14,28

10 10 10 1 4,22 12,28
11 11 11 1 4,61 12,28
12 12 12 1 4,99 12,28
13 13 13 1 5,37 12,28
14 14 14 1 5,74 12,28
15 15 15 1 6,10 12,28
16 16 16 1 6,45 12,28
17 17 17 1 6,79 12,28
18 18 19 2 7,44 15,29
19 20 21 2 8,05 15,29
20 22 23 2 8,64 15,29
21 24 25 2 9,19 15,29
22 26 27 2 9,70 15,29
23 28 29 2 10,19 15,29
24 30 31 2 10,65 15,29
25 32 33 2 11,08 15,29
26 34 35 2 11,48 15,29
27 36 37 2 11,86 15,29
28 38 39 2 12,22 15,29
29 40 42 3 12,64 17,05
30 43 45 3 13,10 17,05
31 46 48 3 13,53 17,05
32 49 51 3 13,93 17,05
33 52 54 3 14,30 17,05
34 55 58 4 14,69 18,30
35 59 62 4 15,11 18,30
36 63 66 4 15,49 18,30
37 67 70 4 15,84 18,30
38 71 75 5 16,21 19,27
39 76 80 5 16,58 19,27
40 81 85 5 16,92 19,27
41 86 91 6 17,27 20,06
42 92 97 6 17,62 20,06
43 98 104 7 17,97 20,73
44 105 111 7 18,32 20,73
45 112 119 8 18,67 21,31
46 120 127 8 19,02 21,31
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Tab6nwuuya B.5— lNcnxoakyctuyeckme napameTpsl A4ns gnuHHoro bBIN®, Fg =12 kl'y
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NHpekc w_low w_high LWvpuHa bval gsthr
0 0 5 6 0,18 45,06
1 6 11 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 11 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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Tabnwua B.6 — lNomxoakycTnyeckne napameTpel 4ns kopoTtkoro BI®, Fg =12 'y,

NHpeke w_low w_high WvpuHa bval gsthr
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
11 11 11 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 77 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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Tab6nwuuya B.7 — lNcuxoakycTuyeckme napameTpbl A4ns gnuHHoro bIN®, Fg =16 kl'y
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NHpekc w_low w_high LWvpuHa bval gsthr
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
11 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 47 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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Tab6nwua B.8 — lNouxoakycTnyeckne napameTpel 4ns kopoTtkoro Brd, Fg =16 k'y,

NHpeke w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 0,63 27,28
2 2 2 1 1,26 22,28
3 3 3 1 1,88 22,28
4 4 4 1 2,50 19,28
5 5 5 1 3,11 14,28
6 6 6 1 3,70 14,28
7 7 7 1 4,28 12,28
8 8 8 1 4,85 12,28
9 9 9 1 5,39 12,28

10 10 10 1 5,92 12,28
11 11 11 1 6,43 12,28
12 12 12 1 6,93 12,28
13 13 13 1 7,40 12,28
14 14 14 1 7,85 12,28
15 15 15 1 8,29 12,28
16 16 16 1 8,70 12,28
17 17 17 1 9,10 12,28
18 18 18 1 9,49 12,28
19 19 19 1 9,85 12,28
20 20 20 1 10,20 12,28
21 21 22 2 10,85 15,29
22 23 24 2 11,44 15,29
23 25 26 2 11,99 15,29
24 27 28 2 12,50 15,29
25 29 30 2 12,96 15,29
26 31 32 2 13,39 15,29
27 33 34 2 13,78 15,29
28 35 36 2 14,15 15,29
29 37 39 3 14,57 17,05
30 40 42 3 15,03 17,05
31 43 45 3 15,45 17,05
32 46 48 3 15,84 17,05
33 49 51 3 16,19 17,05
34 52 55 4 16,57 18,30
35 56 59 4 16,97 18,30
36 60 63 4 17,33 18,30
37 64 68 5 17,71 19,27
38 69 73 5 18,09 19,27
39 74 78 5 18,44 19,27
40 79 84 6 18,80 20,06
41 85 90 6 19,17 20,06
42 91 97 7 19,53 20,73
43 98 104 7 19,89 20,73
44 105 112 8 20,25 24,31
45 113 120 8 20,61 24,31
46 121 127 7 20,92 23,73
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Tab6nwuuya B.9 — lNcuxoakyctuyeckne napameTpsl And anuHHoro b®, Fo = 22,05 kly
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NHpekc w_low w_high LWvpuHa bval gsthr
0 0 3 4 0,22 43,30
1 4 7 4 0,65 43,30
2 8 11 4 1,09 38,30
3 12 15 4 1,52 38,30
4 16 19 4 1,95 38,30
5 20 23 4 2,37 35,30
6 24 27 4 2,79 35,30
7 28 31 4 3,21 30,30
8 32 35 4 3,62 30,30
9 36 39 4 4,02 28,30

10 40 43 4 4,41 28,30
11 44 47 4 4,80 28,30
12 48 51 4 5,18 28,30
13 52 55 4 5,55 28,30
14 56 59 4 5,92 28,30
15 60 63 4 6,27 28,30
16 64 67 4 6,62 28,30
17 68 71 4 6,95 28,30
18 72 76 5 7,32 29,27
19 77 81 5 7,71 29,27
20 82 86 5 8,10 29,27
21 87 91 5 8,46 29,27
22 92 96 5 8,82 29,27
23 97 101 5 9,16 29,27
24 102 107 6 9,52 30,06
25 108 113 6 9,89 30,06
26 114 119 6 10,25 30,06
27 120 125 6 10,59 30,06
28 126 132 7 10,95 30,73
29 133 139 7 11,31 30,73
30 140 146 7 11,65 30,73
31 147 154 8 12,00 31,31
32 155 162 8 12,35 31,31
33 163 171 9 12,70 31,82
34 172 180 9 13,05 31,82
35 181 190 10 13,40 32,28
36 191 200 10 13,74 32,28
37 201 21 11 14,07 32,69
38 212 223 12 14,41 33,07
39 224 236 13 14,76 33,42
40 237 250 14 15,11 33,74
41 251 265 15 15,46 34,04
42 266 281 16 15,80 34,32
43 282 298 17 16,14 34,58
44 299 317 19 16,48 35,06
45 318 337 20 16,82 35,29
46 338 359 22 17,16 35,70
47 360 382 23 17,50 35,89
48 383 407 25 17,84 36,26
49 408 434 27 18,17 36,59
50 435 463 29 18,51 36,90
51 464 494 31 18,84 37,19
52 495 527 33 19,17 37,46
53 528 563 36 19,51 37,84
54 564 601 38 19,84 38,07
55 602 642 41 20,17 41,40
56 643 686 44 20,50 41,71
57 687 733 47 20,84 42,00
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OkoH4yaHue mabnuusi B.9

NHpeke w_low w_high WvpuHa bval 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

Tabnwuua B.10 — lMNcnxoakycTnyeckne napameTpsl Ans kopoTtkoro BMN®, Fy = 22,05 k'y,

NHpeke w_low w_high WvpuHa bval 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 3,41 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 11 11 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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Tab6nwuuya B.11 — Ncuxoakyctudeckne napamerpsl gns anuuHoro bBr®, Fo = 24 kl'y,

rOCT P 54713—2011

NHpekc w_low w_high LWvpuHa bval gsthr
0 0 2 3 0,18 42,05
1 3 5 3 0,53 42,05
2 6 8 3 0,89 42,05
3 9 11 3 1,24 37,05
4 12 14 3 1,59 37,05
5 15 17 3 1,94 37,05
6 18 20 3 2,29 34,05
7 21 23 3 2,63 34,05
8 24 26 3 2,98 34,05
9 27 29 3 3,31 29,05

10 30 32 3 3,65 29,05
11 33 36 4 4,03 28,30
12 37 40 4 4,46 28,30
13 41 44 4 4,88 28,30
14 45 48 4 5,29 28,30
15 49 52 4 5,69 28,30
16 53 56 4 6,08 28,30
17 57 60 4 6,46 28,30
18 61 64 4 6,83 28,30
19 65 68 4 7,19 28,30
20 69 72 4 7,54 28,30
21 73 76 4 7,88 28,30
22 77 81 5 8,25 29,27
23 82 86 5 8,64 29,27
24 87 91 5 9,02 29,27
25 92 96 5 9,38 29,27
26 97 101 5 9,73 29,27
27 102 107 6 10,09 30,06
28 108 113 6 10,47 30,06
29 114 119 6 10,83 30,06
30 120 125 6 11,18 30,06
31 126 132 7 11,53 30,73
32 133 139 7 11,89 30,73
33 140 146 7 12,23 30,73
34 147 154 8 12,57 31,31
35 155 162 8 12,92 31,31
36 163 171 9 13,26 31,82
37 172 180 9 13,61 31,82
38 181 190 10 13,95 32,28
39 191 201 11 14,29 32,69
40 202 213 12 14,65 33,07
41 214 225 12 15,00 33,07
42 226 238 13 15,33 33,42
43 239 252 14 15,66 33,74
44 253 267 15 16,00 34,04
45 268 284 17 16,34 34,58
46 285 302 18 16,69 34,83
47 303 321 19 17,02 35,06
48 322 342 21 17,36 35,50
49 343 364 22 17,70 35,70
50 365 388 24 18,03 36,08
51 389 414 26 18,37 36,43
52 415 442 28 18,70 36,75
53 443 472 30 19,04 37,05
54 473 504 32 19,38 37,33
55 505 538 34 19,71 37,59
56 539 575 37 20,04 40,96
57 576 614 39 20,38 41,19
58 615 656 42 20,71 41,51
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OkoH4yaHue mabnuusi B.11

NHpeke w_low w_high WvpuHa bval gsthr
59 657 701 45 21,04 43,81
60 702 750 49 21,37 44,18
61 751 803 53 21,70 44,52
62 804 860 57 22,04 49,83
63 861 922 62 22,37 50,20
64 923 989 67 22,70 50,54
65 990 1023 34 22,95 47,59

Tabnwuuya B.12 — lMNcuxoakyctnyeckue napameTpsl Ans kopoTkoro B, Fo = 24 k'y

AHpeke w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 0,95 27,28
2 2 2 1 1,88 22,28
3 3 3 1 2,81 19,28
4 4 4 1 3,70 14,28
5 5 5 1 4,57 12,28
6 6 6 1 5,39 12,28
7 7 7 1 6,18 12,28
8 8 8 1 6,93 12,28
9 9 9 1 7,63 12,28

10 10 10 1 8,29 12,28
11 11 11 1 8,91 12,28
12 12 12 1 9,49 12,28
13 13 13 1 10,03 12,28
14 14 14 1 10,53 12,28
15 15 15 1 11,01 12,28
16 16 16 1 11,45 12,28
17 17 17 1 11,87 12,28
18 18 18 1 12,26 12,28
19 19 19 1 12,62 12,28
20 20 21 2 13,28 15,29
21 22 23 2 13,87 15,29
22 24 25 2 14,40 15,29
23 26 27 2 14,88 15,29
24 28 29 2 15,32 15,29
25 30 31 2 15,71 15,29
26 32 33 2 16,08 15,29
27 34 36 3 16,49 17,05
28 37 39 3 16,94 17,05
29 40 42 3 17,35 17,05
30 43 45 3 17,73 17,05
31 46 48 3 18,07 17,05
32 49 52 4 18,44 18,30
33 53 56 4 18,83 18,30
34 57 60 4 19,20 18,30
35 61 65 5 19,57 19,27
36 66 70 5 19,96 19,27
37 71 75 5 20,31 22,27
38 76 81 6 20,67 23,06
39 82 87 6 21,04 25,06
40 88 94 7 21,41 25,73
41 95 101 7 21,77 25,73
42 102 109 8 22,13 31,31
43 110 117 8 22,48 31,31
44 118 126 9 22,82 31,82
45 127 127 1 23,01 32,28
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Ta6nwua B.13— lNcuxoakyctuyeckre napameTpel gns gnvHuoro brid, F, = 32 ky

FOCT P 54713—2011

AHpeke w_low w_high WvpuHa bval gsthr
0 0 2 3 0,24 42,05
1 3 5 3 0,71 42,05
2 6 8 3 1,18 37,05
3 9 11 3 1,65 37,05
4 12 14 3 2,12 34,05
5 15 17 3 2,58 34,05
6 18 20 3 3,03 29,05
7 21 23 3 3,48 29,05
8 24 26 3 3,92 29,05
9 27 29 3 4,35 27,05

10 30 32 3 4,77 27,05
11 33 35 3 5,19 27,05
12 36 38 3 5,59 27,05
13 39 41 3 5,99 27,05
14 42 44 3 6,37 27,05
15 45 47 3 6,74 27,05
16 48 50 3 7,10 27,05
17 51 53 3 7,45 27,05
18 54 56 3 7,80 27,05
19 57 60 4 8,18 28,30
20 61 64 4 8,60 28,30
21 65 68 4 9,00 28,30
22 69 72 4 9,39 28,30
23 73 76 4 9,76 28,30
24 77 80 4 10,11 28,30
25 81 84 4 10,45 28,30
26 85 89 5 10,81 29,27
27 90 94 5 11,19 29,27
28 95 99 5 11,55 29,27
29 100 104 5 11,90 29,27
30 105 110 6 12,25 30,06
31 111 116 6 12,62 30,06
32 117 122 6 12,96 30,06
33 123 129 7 13,31 30,73
34 130 136 7 13,66 30,73
35 137 144 8 14,01 31,31
36 145 152 8 14,36 31,31
37 153 161 9 14,71 31,82
38 162 171 10 15,07 32,28
39 172 181 10 15,42 32,28
40 182 192 11 15,76 32,69
41 193 204 12 16,10 33,07
42 205 217 13 16,45 33,42
43 218 231 14 16,80 33,74
44 232 246 15 17,14 34,04
45 247 262 16 17,48 34,32
46 263 279 17 17,82 34,58
47 280 298 19 18,15 35,06
48 299 318 20 18,49 35,29
49 319 340 22 18,84 35,70
50 341 363 23 19,17 35,89
51 364 388 25 19,51 36,26
52 389 415 27 19,85 36,59
53 416 444 29 20,19 39,90
54 445 475 31 20,53 40,19
55 476 508 33 20,87 40,46
56 509 543 35 21,20 42,72
57 544 581 38 21,53 43,07
58 582 622 41 21,86 43,40
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OkoHyaHue mabnuus! B.13

NHpeke w_low w_high WvpuHa bval gsthr
59 623 667 45 22,20 48,81
60 668 715 48 22,53 49,09
61 716 768 53 22,86 49,52
62 769 826 58 23,20 59,91
63 827 890 64 23,53 60,34
64 891 961 71 23,86 60,79
65 962 1023 62 24,00 65,89

Tabnwuuya B.14 — MNcuxoakyctnyeckue napameTpsl Ans kopoTkoro B, Fo = 32 ky

NHpeke w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 1,26 22,28
2 2 2 1 2,50 19,28
3 3 3 1 3,70 14,28
4 4 4 1 4,85 12,28
5 5 5 1 5,92 12,28
6 6 6 1 6,93 12,28
7 7 7 1 7,85 12,28
8 8 8 1 8,70 12,28
9 9 9 1 9,49 12,28
10 10 10 1 10,20 12,28
11 11 11 1 10,85 12,28
12 12 12 1 11,45 12,28
13 13 13 1 12,00 12,28
14 14 14 1 12,50 12,28
15 15 15 1 12,96 12,28
16 16 16 1 13,39 12,28
17 17 17 1 13,78 12,28
18 18 18 1 14,15 12,28
19 19 20 2 14,80 15,29
20 21 22 2 15,38 15,29
21 23 24 2 15,89 15,29
22 25 26 2 16,36 15,29
23 27 28 2 16,77 15,29
24 29 30 2 17,15 15,29
25 31 32 2 17,50 15,29
26 33 35 3 17,90 17,05
27 36 38 3 18,34 17,05
28 39 41 3 18,74 17,05
29 42 44 3 19,11 17,05
30 45 48 4 19,50 18,30
31 49 52 4 19,92 18,30
32 53 56 4 20,30 21,30
33 57 60 4 20,65 21,30
34 61 65 5 21,02 24,27
35 66 70 5 21,40 24,27
36 71 75 5 21,75 24,27
37 76 81 6 22,10 30,06
38 82 87 6 22,45 30,06
39 88 94 7 22,80 30,73
40 95 102 8 23,16 41,31
41 103 110 8 23,51 41,31
42 111 119 9 23,85 41,82
43 120 127 8 24,00 60,47
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Tab6nwua B.15 — lNcuxoakyctuyeckme napameTtpel Ans gnvHHoro Br®, Fg = 44,1 'y

FOCT P 54713—2011

NHpeke w_low w_high WvpuHa bval gsthr
0 0 1 2 0,22 40,29
1 2 3 2 0,65 40,29
2 4 5 2 1,09 35,29
3 6 7 2 1,52 35,29
4 8 9 2 1,95 35,29
5 10 11 2 2,37 32,29
6 12 13 2 2,79 32,29
7 14 15 2 3,21 27,29
8 16 17 2 3,62 27,29
9 18 19 2 4,02 25,29

10 20 21 2 4,41 25,29
11 22 23 2 4,80 25,29
12 24 25 2 5,18 25,29
13 26 27 2 5,55 25,29
14 28 29 2 5,92 25,29
15 30 31 2 6,27 25,29
16 32 33 2 6,62 25,29
17 34 35 2 6,95 25,29
18 36 38 3 7,36 27,05
19 39 41 3 7,83 27,05
20 42 44 3 8,28 27,05
21 45 47 3 8,71 27,05
22 48 50 3 9,12 27,05
23 51 53 3 9,52 27,05
24 54 56 3 9,89 27,05
25 57 59 3 10,25 27,05
26 60 62 3 10,59 27,05
27 63 66 4 10,97 28,30
28 67 70 4 11,38 28,30
29 71 74 4 1,77 28,30
30 75 78 4 12,13 28,30
31 79 82 4 12,48 28,30
32 83 87 5 12,84 29,27
33 88 92 5 13,22 29,27
34 93 97 5 13,57 29,27
35 98 103 6 13,93 30,06
36 104 109 6 14,30 30,06
37 110 116 7 14,67 30,73
38 117 123 7 15,03 30,73
39 124 131 8 15,40 31,31
40 132 139 8 15,76 31,31
41 140 148 9 16,11 31,82
42 149 157 9 16,45 31,82
43 158 167 10 16,79 32,28
44 168 178 11 17,13 32,69
45 179 190 12 17,48 33,07
46 191 203 13 17,83 33,42
47 204 217 14 18,18 33,74
48 218 232 15 18,52 34,04
49 233 248 16 18,87 34,32
50 249 265 17 19,21 34,58
51 266 283 18 19,54 34,83
52 284 303 20 19,88 35,29
53 304 324 21 20,22 38,50
54 325 347 23 20,56 38,89
55 348 371 24 20,90 39,08
56 372 397 26 21,24 41,43
57 398 425 28 21,57 41,75
58 426 455 30 21,91 42,05
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OkoHyaHue mabnuus! B.15

NHpeke w_low w_high WvpuHa bval gsthr
59 456 488 33 22,24 47,46
60 489 524 36 22,58 47,84
61 525 563 39 22,91 48,19
62 564 606 43 23,25 58,61
63 607 653 47 23,58 59,00
64 654 706 53 23,91 59,52
65 707 765 59 24,00 69,98
66 766 832 67 24,00 70,54
67 833 908 76 24,00 71,08
68 909 996 88 24,00 71,72
69 997 1023 27 24,00 72,09

Tab6nwuya B.16 — lNMcuxoakycTnueckne napameTpbl ans kopoTtkoro Br®, F, = 44,1 'y,

NHpeke w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 1,73 22,28
2 2 2 1 3,41 14,28
3 3 3 1 4,99 12,28
4 4 4 1 6,45 12,28
5 5 5 1 7,75 12,28
6 6 6 1 8,92 12,28
7 7 7 1 9,96 12,28
8 8 8 1 10,87 12,28
9 9 9 1 11,68 12,28

10 10 10 1 12,39 12,28
11 11 11 1 13,03 12,28
12 12 12 1 13,61 12,28
13 13 13 1 14,12 12,28
14 14 14 1 14,59 12,28
15 15 15 1 15,01 12,28
16 16 16 1 15,40 12,28
17 17 17 1 15,76 12,28
18 18 19 2 16,39 15,29
19 20 21 2 16,95 15,29
20 22 23 2 17,45 15,29
21 24 25 2 17,89 15,29
22 26 27 2 18,30 15,29
23 28 29 2 18,67 15,29
24 30 31 2 19,02 15,29
25 32 34 3 19,41 17,05
26 35 37 3 19,85 17,05
27 38 40 3 20,25 20,05
28 41 43 3 20,62 20,05
29 44 47 4 21,01 23,30
30 48 51 4 21,43 23,30
31 52 55 4 21,81 23,30
32 56 59 4 22,15 28,30
33 60 64 5 22,51 29,27
34 65 69 5 22,87 29,27
35 70 75 6 23,23 40,06
36 76 81 6 23,59 40,06
37 82 88 7 23,93 40,73
38 89 96 8 24,00 51,31
39 97 105 9 24,00 51,82
40 106 115 10 24,00 52,28
41 116 127 12 24,00 53,07
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Tab6nwua B.17 — MNcuxoakycTuyeckme napameTpol 4ns gnvHHoro brd, Fo =48 k'y,

FOCT P 54713—2011

NHpeke w_low w_high WvpuHa bval gsthr
0 0 1 2 0,24 40,29
1 2 3 2 0,71 40,29
2 4 5 2 1,18 35,29
3 6 7 2 1,65 35,29
4 8 9 2 2,12 32,29
5 10 11 2 2,58 32,29
6 12 13 2 3,03 27,29
7 14 15 2 3,48 27,29
8 16 17 2 3,92 27,29
9 18 19 2 4,35 25,29

10 20 21 2 4,77 25,29
11 22 23 2 5,19 25,29
12 24 25 2 5,59 25,29
13 26 27 2 5,99 25,29
14 28 29 2 6,37 25,29
15 30 31 2 6,74 25,29
16 32 33 2 7,10 25,29
17 34 35 2 7,45 25,29
18 36 37 2 7,80 25,29
19 38 40 3 8,20 27,05
20 41 43 3 8,68 27,05
21 44 46 3 9,13 27,05
22 47 49 3 9,55 27,05
23 50 52 3 9,96 27,05
24 53 55 3 10,35 27,05
25 56 58 3 10,71 27,05
26 59 61 3 11,06 27,05
27 62 65 4 11,45 28,30
28 66 69 4 11,86 28,30
29 70 73 4 12,25 28,30
30 74 77 4 12,62 28,30
31 78 81 4 12,96 28,30
32 82 86 5 13,32 29,27
33 87 91 5 13,70 29,27
34 92 96 5 14,05 29,27
35 97 102 6 14,41 30,06
36 103 108 6 14,77 30,06
37 109 115 7 15,13 30,73
38 116 122 7 15,49 30,73
39 123 130 8 15,85 31,31
40 131 138 8 16,20 31,31
41 139 147 9 16,55 31,82
42 148 157 10 16,91 32,28
43 158 167 10 17,25 32,28
44 168 178 11 17,59 32,69
45 179 190 12 17,93 33,07
46 191 203 13 18,28 33,42
47 204 217 14 18,62 33,74
48 218 232 15 18,96 34,04
49 233 248 16 19,30 34,32
50 249 265 17 19,64 34,58
51 266 283 18 19,97 34,83
52 284 303 20 20,31 38,29
53 304 324 21 20,65 38,50
54 325 347 23 20,99 38,89
55 348 371 24 21,33 41,08
56 372 397 26 21,66 41,43
57 398 425 28 21,99 41,75
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OkoH4yaHue mabnuusi B.17

HOeke w_low w_high WvpuHa bval gsthr
58 426 456 31 22,32 47,19
59 457 490 34 22,66 47,59
60 491 527 37 23,00 47,96
61 528 567 40 23,33 58,30
62 568 612 45 23,67 58,81
63 613 662 50 24,00 69,27
64 663 718 56 24,00 69,76
65 719 781 63 24,00 70,27
66 782 853 72 24,00 70,85
67 854 937 84 24,00 71,52
68 938 1023 86 24,00 70,20

Ta6nwua B.18 — lNMcuxoakyctuueckve napameTpbl ans kopotkoro Brd, F, =48 kly

HOeke w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 1,88 22,28
2 2 2 1 3,70 14,28
3 3 3 1 5,39 12,28
4 4 4 1 6,93 12,28
5 5 5 1 8,29 12,28
6 6 6 1 9,49 12,28
7 7 7 1 10,53 12,28
8 8 8 1 11,45 12,28
9 9 9 1 12,26 12,28

10 10 10 1 12,96 12,28
11 11 11 1 13,59 12,28
12 12 12 1 14,15 12,28
13 13 13 1 14,65 12,28
14 14 14 1 15,11 12,28
15 15 15 1 15,52 12,28
16 16 16 1 15,90 12,28
17 17 18 2 16,56 15,29
18 19 20 2 17,15 15,29
19 21 22 2 17,66 15,29
20 23 24 2 18,13 15,29
21 25 26 2 18,54 15,29
22 27 28 2 18,93 15,29
23 29 30 2 19,28 15,29
24 31 33 3 19,69 17,05
25 34 36 3 20,14 20,05
26 37 39 3 20,54 20,05
27 40 42 3 20,92 20,05
28 43 45 3 21,27 22,05
29 46 49 4 21,64 23,30
30 50 53 4 22,03 28,30
31 54 57 4 22,39 28,30
32 58 62 5 22,76 29,27
33 63 67 5 23,13 39,27
34 68 73 6 23,49 40,06
35 74 79 6 23,85 40,06
36 80 86 7 24,00 50,73
37 87 94 8 24,00 51,31
38 95 103 9 24,00 51,82
39 104 113 10 24,00 52,28
40 114 125 12 24,00 53,07
41 126 127 1 24,00 53,07
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Tab6nwua B.19 — MNcuxoakycTuyeckme napameTpol 4ns gnvHHoro brd, Fo =64 k'y,

FOCT P 54713—2011

NHpeke w_low w_high WvpuHa bval gsthr
0 0 1 2 0,32 40,29
1 2 3 2 0,95 40,29
2 4 5 2 1,57 35,29
3 6 7 2 2,19 32,29
4 8 9 2 2,80 32,29
5 10 11 2 3,40 27,29
6 12 13 2 3,99 27,29
7 14 15 2 4,56 25,29
8 16 17 2 512 25,29
9 18 19 2 5,66 25,29

10 20 21 2 6,18 25,29
11 22 23 2 6,68 25,29
12 24 25 2 7,16 25,29
13 26 27 2 7,63 25,29
14 28 29 2 8,07 25,29
15 30 31 2 8,50 25,29
16 32 33 2 8,90 25,29
17 34 35 2 9,29 25,29
18 36 37 2 9,67 25,29
19 38 39 2 10,03 25,29
20 40 41 2 10,37 25,29
21 42 44 3 10,77 27,05
22 45 47 3 11,23 27,05
23 48 50 3 11,66 27,05
24 51 53 3 12,06 27,05
25 54 56 3 12,44 27,05
26 57 59 3 12,79 27,05
27 60 63 4 13,18 28,30
28 64 67 4 13,59 28,30
29 68 71 4 13,97 28,30
30 72 75 4 14,32 28,30
31 76 80 5 14,69 29,27
32 81 85 5 15,07 29,27
33 86 90 5 15,42 29,27
34 91 96 6 15,77 30,06
35 97 102 6 16,13 30,06
36 103 109 7 16,49 30,73
37 110 116 7 16,85 30,73
38 117 124 8 17,20 31,31
39 125 132 8 17,54 31,31
40 133 141 9 17,88 31,82
41 142 151 10 18,23 32,28
42 152 161 10 18,58 32,28
43 162 172 11 18,91 32,69
44 173 184 12 19,25 33,07
45 185 197 13 19,60 33,42
46 198 211 14 19,94 33,74
47 212 226 15 20,29 37,04
48 227 242 16 20,63 37,32
49 243 259 17 20,97 37,58
50 260 277 18 21,31 39,83
51 278 297 20 21,64 40,29
52 298 318 21 21,98 40,50
53 319 341 23 22,31 45,89
54 342 366 25 22,65 46,26
55 367 394 28 22,98 46,75
56 395 424 30 23,32 57,05
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OkoHyaHue mabnuus! B.19

NHpeke w_low w_high WvpuHa bval gsthr
57 425 458 34 23,66 57,59
58 459 495 37 23,99 57,96
59 496 537 42 24,00 68,51
60 538 584 47 24,00 69,00
61 585 638 54 24,00 69,60
62 639 701 63 24,00 70,27
63 702 774 73 24,00 70,91
64 775 861 87 24,00 71,67
65 862 966 105 24,00 72,49
66 967 1023 57 24,00 69,83

Tab6nwua B.20 — lNMcuxoakycTuueckve napameTpbl ans kopotkoro Br®, F, = 64 ky

NHpeke w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 2,50 19,28
2 2 2 1 4,85 12,28
3 3 3 1 6,93 12,28
4 4 4 1 8,70 12,28
5 5 5 1 10,20 12,28
6 6 6 1 11,45 12,28
7 7 7 1 12,50 12,28
8 8 8 1 13,39 12,28
9 9 9 1 14,15 12,28
10 10 10 1 14,81 12,28
11 11 11 1 15,39 12,28
12 12 12 1 15,90 12,28
13 13 13 1 16,36 12,28
14 14 14 1 16,78 12,28
15 15 15 1 17,16 12,28
16 16 17 2 17,82 15,29
17 18 19 2 18,40 15,29
18 20 21 2 18,92 15,29
19 22 23 2 19,39 15,29
20 24 25 2 19,82 15,29
21 26 27 2 20,21 18,29
22 28 29 2 20,57 18,29
23 30 32 3 20,98 20,05
24 33 35 3 21,43 22,05
25 36 38 3 21,84 22,05
26 39 41 3 22,22 27,05
27 42 45 4 22,61 28,30
28 46 49 4 23,02 38,30
29 50 53 4 23,39 38,30
30 54 58 5 23,75 39,27
31 59 63 5 24,00 49,27
32 64 69 6 24,00 50,06
33 70 76 7 24,00 50,73
34 77 84 8 24,00 51,31
35 85 93 9 24,00 51,82
36 94 104 11 24,00 52,69
37 105 117 13 24,00 53,42
38 118 127 10 24,00 52,28
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Tabnwua B.21 — lNcuxoakyctuyeckme napameTpel Agns gnvHHoro bre, Fg = 88,2 ky

FOCT P 54713—2011

AHpeke w_low w_high LWvpuna bval gsthr
0 0 0 1 0,00 37,28
1 1 1 1 0,44 37,28
2 2 2 1 0,87 37,28
3 3 3 1 1,30 32,28
4 4 4 1 1,73 32,28
5 5 5 1 2,16 29,28
6 6 6 1 2,58 29,28
7 7 7 1 3,00 24,28
8 8 8 1 3,41 24,28
9 9 9 1 3,82 24,28

10 10 10 1 4,22 22,28
11 11 11 1 4,61 22,28
12 12 12 1 4,99 22,28
13 13 13 1 5,37 22,28
14 14 14 1 574 22,28
15 15 15 1 6,10 22,28
16 16 16 1 6,45 22,28
17 17 17 1 6,79 22,28
18 18 19 2 7,44 25,29
19 20 21 2 8,05 25,29
20 22 23 2 8,64 25,29
21 24 25 2 9,19 25,29
22 26 27 2 9,70 25,29
23 28 29 2 10,19 25,29
24 30 31 2 10,65 25,29
25 32 33 2 11,08 25,29
26 34 35 2 11,48 25,29
27 36 37 2 11,86 25,29
28 38 39 2 12,22 25,29
29 40 42 3 12,64 27,05
30 43 45 3 13,10 27,05
31 46 48 3 13,53 27,05
32 49 51 3 13,93 27,05
33 52 54 3 14,30 27,05
34 55 58 4 14,69 28,30
35 59 62 4 15,11 28,30
36 63 66 4 15,49 28,30
37 67 70 4 15,84 28,30
38 71 75 5 16,21 29,27
39 76 80 5 16,58 29,27
40 81 85 5 16,92 29,27
41 86 91 6 17,27 30,06
42 92 97 6 17,62 30,06
43 98 104 7 17,97 30,73
44 105 111 7 18,32 30,73
45 112 119 8 18,67 31,31
46 120 127 8 19,02 31,31
47 128 136 9 19,35 31,82
48 137 146 10 19,71 32,28
49 147 156 10 20,05 35,28
50 157 167 11 20,39 35,69
51 168 179 12 20,73 36,07
52 180 192 13 21,08 38,42
53 193 206 14 21,43 38,74
54 207 221 15 21,77 39,04
55 222 237 16 22,11 44 32
56 238 255 18 22,45 44 83
57 256 274 19 22,80 45,06
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OkonyaHue mabnuuer B.21

NHpekc w_low w_high WvpuHa bval gsthr
58 275 295 21 23,13 55,50
59 296 318 23 23,47 55,89
60 319 344 26 23,81 56,43
61 345 373 29 24,00 66,90
62 374 405 32 24,00 67,33
63 406 442 37 24,00 67,96
64 443 484 42 24,00 68,51
65 485 533 49 24,00 69,18
66 534 591 58 24,00 69,91
67 592 660 69 24,00 70,66
68 661 745 85 24,00 71,57
69 746 851 106 24,00 72,53
70 852 988 137 24,00 73,64
71 989 1023 35 24,00 67,72

Tabnwuya B.22 — lNcuxoakyctudeckue napameTpbl ans kopoTkoro bId, Fg = 88,2 k'y

NHpekc w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 3,41 14,28
2 2 2 1 6,45 12,28
3 3 3 1 8,92 12,28
4 4 4 1 10,87 12,28
5 5 5 1 12,39 12,28
6 6 6 1 13,61 12,28
7 7 7 1 14,59 12,28
8 8 8 1 15,40 12,28
9 9 9 1 16,09 12,28

10 10 10 1 16,69 12,28
11 11 11 1 17,21 12,28
12 12 12 1 17,68 12,28
13 13 13 1 18,11 12,28
14 14 14 1 18,49 12,28
15 15 15 1 18,85 12,28
16 16 17 2 19,48 15,29
17 18 19 2 20,05 18,29
18 20 21 2 20,55 18,29
19 22 23 2 21,01 20,29
20 24 25 2 21,43 20,29
21 26 27 2 21,81 20,29
22 28 29 2 22,15 25,29
23 30 32 3 22,55 27,05
24 33 35 3 22,98 27,05
25 36 38 3 23,36 37,05
26 39 42 4 23,75 38,30
27 43 46 4 24,00 48,30
28 47 51 5 24,00 49,27
29 52 56 5 24,00 49,27
30 57 62 6 24,00 50,06
31 63 69 7 24,00 50,73
32 70 77 8 24,00 51,31
33 78 87 10 24,00 52,28
34 88 99 12 24,00 53,07
35 100 115 16 24,00 54,32
36 116 127 12 24,00 53,07
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AHpeke w_low w_high LWvpuna bval gsthr
0 0 0 1 0,00 37,28
1 1 1 1 0,47 37,28
2 2 2 1 0,95 37,28
3 3 3 1 1,42 32,28
4 4 4 1 1,88 32,28
5 5 5 1 2,35 29,28
6 6 6 1 2,81 29,28
7 7 7 1 3,26 24,28
8 8 8 1 3,70 24,28
9 9 9 1 4,14 22,28

10 10 10 1 4,57 22,28
11 11 11 1 4,98 22,28
12 12 12 1 5,39 22,28
13 13 13 1 5,79 22,28
14 14 14 1 6,18 22,28
15 15 15 1 6,56 22,28
16 16 16 1 6,93 22,28
17 17 17 1 7,28 22,28
18 18 18 1 7,63 22,28
19 19 20 2 8,28 25,29
20 21 22 2 8,90 25,29
21 23 24 2 9,48 25,29
22 25 26 2 10,02 25,29
23 27 28 2 10,53 25,29
24 29 30 2 11,00 25,29
25 31 32 2 11,45 25,29
26 33 34 2 11,86 25,29
27 35 36 2 12,25 25,29
28 37 38 2 12,62 25,29
29 39 40 2 12,96 25,29
30 41 43 3 13,36 27,05
31 44 46 3 13,80 27,05
32 47 49 3 14,21 27,05
33 50 52 3 14,59 27,05
34 53 55 3 14,94 27,05
35 56 59 4 15,32 28,30
36 60 63 4 15,71 28,30
37 64 67 4 16,08 28,30
38 68 72 5 16,45 29,27
39 73 77 5 16,83 29,27
40 78 82 5 17,19 29,27
41 83 88 6 17,54 30,06
42 89 94 6 17,90 30,06
43 95 101 7 18,26 30,73
44 102 108 7 18,62 30,73
45 109 116 8 18,97 31,31
46 117 124 8 19,32 31,31
47 125 133 9 19,67 31,82
48 134 143 10 20,03 35,28
49 144 153 10 20,38 35,28
50 154 164 11 20,72 35,69
51 165 176 12 21,07 38,07
52 177 189 13 21,42 38,42
53 190 203 14 21,77 38,74
54 204 218 15 22,12 44 04
55 219 234 16 22,46 44 32
56 235 252 18 22,80 44 83
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OkonyaHue mabnuuyesl B.23

NHpekc w_low w_high WvpuHa bval gsthr
57 253 271 19 23,14 55,06
58 272 292 21 23,47 55,50
59 293 316 24 23,81 56,08
60 317 342 26 24,00 66,43
61 343 372 30 24,00 67,05
62 373 406 34 24,00 67,59
63 407 445 39 24,00 68,19
64 446 490 45 24,00 68,81
65 491 543 53 24,00 69,52
66 544 607 64 24,00 70,34
67 608 685 78 24,00 71,20
68 686 783 98 24,00 72,19
69 784 910 127 24,00 73,31
70 911 1023 113 24,00 72,81

Tabnwya B.24 — lNcuxoakycTnyeckne napameTpbl ans kopoTkoro bIN®, Fg = 96 k'y,

NHpekc w_low w_high WvpuHa bval gsthr
0 0 0 1 0,00 27,28
1 1 1 1 3,70 14,28
2 2 2 1 6,93 12,28
3 3 3 1 9,49 12,28
4 4 4 1 11,45 12,28
5 5 5 1 12,96 12,28
6 6 6 1 14,15 12,28
7 7 7 1 15,11 12,28
8 8 8 1 15,90 12,28
9 9 9 1 16,57 12,28

10 10 10 1 17,16 12,28
11 1" 11 1 17,67 12,28
12 12 12 1 18,13 12,28
13 13 13 1 18,55 12,28
14 14 14 1 18,93 12,28
15 15 16 2 19,60 15,29
16 17 18 2 20,20 18,29
17 19 20 2 20,73 18,29
18 21 22 2 21,21 20,29
19 23 24 2 21,64 20,29
20 25 26 2 22,03 25,29
21 27 28 2 22,39 25,29
22 29 31 3 22,79 27,05
23 32 34 3 23,23 37,05
24 35 37 3 23,62 37,05
25 38 41 4 24,00 48,30
26 42 45 4 24,00 48,30
27 46 50 5 24,00 49,27
28 51 55 5 24,00 49,27
29 56 61 6 24,00 50,06
30 62 68 7 24,00 50,73
31 69 77 9 24,00 51,82
32 78 88 11 24,00 52,69
33 89 102 14 24,00 53,74
34 103 120 18 24,00 54,83
35 121 127 7 24,00 50,73
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B.2 YnpaBsneHue ycuneHuem

B.2.1 NMpouecc kogupoBaHuna

WHcTpymeHT ynpaBneHusi yeunennem coctout s PQF (nonudasHoro keagpatypHoro ¢unetpa), 4ETEKTOPOB yCu-
neHust 1 MognhukaTopoB yeuneHusl. 3TOT MHCTPYMEHT MoryYaeT BXOQHbIE CUTHanbl BO BpeMeHn u window_sequence, n
3aTem BbIBOAUT gain_control _dafa v curHan ¢ ynpaernsieMbiM YCUITEHMEM, ONUHA KOTOPOro paBHa anuHe okHa MIAKII.
Briok-cxema gnsi MHCTpyMEHTa yNpaBneHusl yCuneHmeM nokasaHa Ha pucyHke B.2.

W3-3a xapaktepuctuk 6aHka PQF, nopsigok koacdduumentos MAKM B kaxaon qetHon cybnonoce PQF gorkeH
6bITb peBepcupoBaH. ITO AenaeTcsl NyTeM PEBEPCUPOBAHUA NOPAAKA CNeaoBaHWA CNeKTpanbHbIX KO3 dULMeHToB
MAKTI, 7. e. nepemeHoli mecT 6ornee BbICOKMX 4acTOTHbIX koadduumentoB MAKM ¢ Gonee HM3kuM.

Ecnn HCTpyMEHT ynpaBneHust ycureHmeM Ucnonb3yetcs, KoHdurypauusa 6aHka huneTpoe U3meHsieTca criedylo-
wmm obpasom. B cnyvae EIGHT_SHORT_SEQUENCE window_sequence, 1nicno koadduumertoB ana MAKM 32, emec-
10 128, n Bocemb MIKI1. B criyuae apymx 3HaveHwin window_sequence 1ncno koadduumerntoB ana MAKM 256, emecto
1024, n BoinonHsietcs ogHo MIKTI. Bo Bcex cnyyasx MHCTPyMeHT 6aHka (hunbTpoB nony4aet B obwen cnoxxHoctn 2048
3Ha4YeHUN curHana ¢ ynpasnsieMblM yCUIEeHUEM Ha (hpeiiM n3-3a NepekpbITUS BXOAHLIX OTCHETOB.

B.2.1.1 PQF

BxoaHow curnan genutcs B PQF Ha yeTbipe paBHbIX no wupnHe nonocbl. KoadduumeHnTsl B kaxagon nonoce PQF
onpegensanTca cnegyolwmmMm o6pasom:

hi(n) = %cos(%)@n),o <n<950<i<3,

rae:
Q(n)=Q(95-n), 48 <n<95

W 3Ha4YeHunst Q(n) ABNAIOTCSA TEMMU Xe CamMmbiMU 3HAYEHUSIMK, {TO U B Aekoaepe.

B.2.1.2 fetekTOp ycuneHus

HeTekTopbl ycuneHnsi MNpov3BOASIT [AaHHbIe YNPaBNEHWs YCUNEHWEM, KOTOpble YAOBNETBOPAIOT CUHTaKCUCY
noToka 6UTOB. 3Ta MHMOPMaLWsa COCTOWNT U3 KONMUYECTBA M3MEHEHWI YCUNEHWsl, MHAEKCA NO3WUMN M3MEHEeHMns
YCWMEHUA W WHOEKCA YPOBHSA WM3MEHEHWs ycunenusi. BobixogHble AaHHble YNpaBneHWs YCUNEHWEM MNPUMEHSITCA
K NpeabligylwemMy BXOOHOMY CUrHany BO BPeMeHW. 3TO O3Hau4aeT, uTo y [AeTeKTopa yCUneHusl ecTb 3ajepXxka Ha oavH
dhpenm.

ObHapyxeHne TOYKM U3MEHEHMUs! YCUIEHUA BbIMOMHAETCS BO BTOPOW nonoBuHe okHa MIKI n B HeNepekpbIToi
obnactn (LONG_START_SEQUENCE u LONG_STOP_SEQUENCE). Takum o6pa3oM, uncrio obnacteil paBHO OfHOM
ana ONLY _LONG_SEQUENCE, geym gnsa LONG_START_SEQUENCE w LONG_STOP_SEQUNCE v BocbMmu ansi
EIGHT_SHORT_SEQUENCE.

OTcueThbl B kaxpaoW obnacti gensaTtcs Ha nogobnacty, Kaxgas U3 KOTOPbIX COAEPXXUT KONMMYECTBO OTCYETOB, Kpart-
Hoe BOCbMW. 3aTeM BblbMpaeTca ogHO 3HayeHwe (Hanmpumep, NMUKOBOE 3HaYeHue) B aTMX nogobnactsx. Bermcnsiores
OTHOLWEHMS Mexay 3HadeHusMu nogobnacter u 3HaueHWem nocrnegHei nogobnacTu. Ecnn OTHOWEHWE NEXWUT BHE
Avanasona 2 A n, rge n — uenoe 4nerno ot -4 go 11, atm nogobnactn mMoryT ObITb OGHAPYXKeHbl KaK TOYKM U3MEHEHWSI
ycunenws curHanoB. Homep nopgobnactu, koTopas o6HapyXeHa Kak ToYKa M3MEHEHUs! YCUITEHUSl, COXPaHAETCsl Kak
AaHHbIe MO3MUMK. OKCMOHEHTa OTHOLWEHUsSI COXPaHAETCsl KaK AaHHble ycuneHusi. BpemeHHoe paspelueHue ynpasrieHust
ycurieHveM coctaensieT npubnuanTensHo 0,7 MC Ha vacToTe AuckpeTmaaumm 48 klu.

B.2.1.3 MogudukaTop ycuneHus

Mopgudukatop ycuneHuss ans Kaxgow nonocbl PQF ynpaBnsieT ycuneHMem Kaxkaow nornockl curHana. [JlononHu-
TeNbHbLIN NPOLECC YNPaBNeHusa yeuneHneM B Aekodepe YMeHbllaeT nped—3xo U BOCCTaHABIMBAET WUCXOAHBIA CUrHan.
OkoHHasa yHKUMA AnA ynpaeneHvsa ycunennem, dyHKUMA mogudmkaumm yeunennsa (GMF), koTopas onpegensietca B
npouecce OeKoaupoBaHWA, NONy4aeTcs N3 3HAYEHUIN YCUINEHWIA U NO3NLUMIA U3MEHEHWST YCUNeHrsl. YNpaBnsieMble CUrHa-
Nkl YCUNeHns Norny4arTes rnyTeM npumeHenns GMF K COOTBETCTBYIOLLMM MONMOCHBLIM CUTHANAM.
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B.2.2 CxeMmbl

time

gain control tool -
signal

PucyHok B.2 — B/IOK-CXeMa WHCTPYMEHTa ynpaB/ieHus ycuneHuem Ans kogepa

B.3 BaHK hunbTpoB 1 NepekntoyeHne 6510koB

OCHOBHbIM KOMMOHEHTOM B MNpoLecce ayAuoKoAMpoBaHUA SBNAETCA Mpeobpas3oBaHWe CUrHaNOB BO BpeMeEHU
B 4aCTOTHO-BPEMEHHOe npeacTassieHne. 3Ty (PYHKUMIO BbINONHAET MOAUMULMPOBAHHOE AUCKPETHOE KOCUHYCHOE npe-
obpasoarune (MAKM).

B.3.1 MNMpouecc kognpoBaHus

B 6aHk hunbTpoB kogepa NocTynaeT COOTBETCTBYHOLWMM 610K BPEMEHHbIX OTCYETOB, A€ OHU MOAY/MPYHOTCHA COOT-
BETCTBYIOLWEN OKOHHOI hyHKumel, n BbinonHaetca MAKM. Kaxablii 6510k BXOAHbIX OTCHETOB nepekpbiBaeTcs Ha 50 % c
npeabigywnm v cnegyowmm 6nokamun. Pasmep BxogHoro 6noka ana npeobpasoBaHnss N MoxeT OblTb YCTAHOBMEH pas-
HbIM 2048 nnn 256 oTcyeTtaM. Tak kak OKOHHas DYHKUMA OKa3blBaeT CyLLEeCTBEHHbI 30DEKT Ha YaCTOTHYI XapakTepuc-
TUKy 6aHKka hunbTPOB, NOCNeAHWiA [OMKEH 6biTb paspaboTaH Takum obpas3om, 4YTOOblI NnogaepxmnBatb U3MeHeHue cop-
Mbl OKHa A8 fyyllero ajanTMpoBaHNsa K CBOWCTBAM BXOAHOrO curHana. dopma okHa MeHsieTcs OAHOBPEMEHHO B Kope-
pe n gekogepe, 4Tobbl NO3BONUTL 6aHKy OUNLTPOB 3PN EKTUBHO pa3fensiTb BXOAHbIE CMeKTpasbHble KOMMOHEHTbI A/A
pa3Ho06pasHbIX BXOAHbIX CUTHAIOB.

B.3.1.1 PaboTa c okHamMu 1 nepekntoyeHne 6/,10KoB

Apantaumsa paspellaroLein cnocobHocTn 6aHka UNbTPOB NO YACTOTE M MO BPEMEHU K XapakTepucTukam BXOLHO-
ro CurHana BbIMOJIHAETCA MyTEM NEepek/lYvYeHns Mexapy AAvHamu npeobpasoBaHuii, paBHbiMM 2048 n 256 oTcuyeTam.
Mpouecc nepeknoyeHna onucaH B 13.3.1.

PeweHne o Bbibope hopmbl OKHA MPUHMMAETCHA KOAEPOM A/ KaxAoro dypeiima. BbibpaHHas cdhopma OkHa npu-
MEeHMMa TONbKO KO BTOPON MOMOBMHE OKHA, TaK Kak nepsas MosioBMHA OrpaHMynBaeTCcsa COOTBETCTBYHOLWEN hopMoil okHa
npeaplaywero cgpeiima. Ha pucyHke B.3 nokasaHa nocnepgoBatenbHOCTb 610koB gns nepexoga (D-E-F) k n ot dhpelima,
MCNONb3YIOLEro CUHYCHOe OKHO. Cenektop hopMbl OKHa 06bIYHO NMPOM3BOAUT OKHA 6G0MblUel ANIMHBI, YEM MOKa3aHO Ha
pUCYHKe.
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2048 BpeMEHHbIX OTCYETOB X )M K KOTOPbIM [O/IXHO 6biTb NMPUMEHEHO OKHO, NpeAcTaBnaloT coboii 1024 oTcueTa

npeablayliein windowsequence, o6befguHeHHble ¢ 1024 3HayeHusiMu Tekyulero 6noka. Cnepgytouwas opmyna nokasbi-
BaeT 3TOT hakT:

, | X(/-1).(n+1022) for 0 <n <1024
*1n ~ Ixin, for 1024 <n< 2048 '

rge: /| — vHAgekc 6510ka, N — MHAEKC oTcyeTa B npegenax 6noka. Kak Tobko dhopma OkHa BblbpaHa, UHWULManm3npyetcs
3/1eMeHT cuHTakcuca window_shape. BmecTe ¢ BblGpaHHOW window sequence 3TO BCSA WHGopmauus, Heobxoaumas
4N paboTbl C OKHaAMW.

C nonoBMHamMu OKOH, onuMcaHHbIMK B 13.3.2, MOryT nNpuMeHsATbCs BCce window sequence.

B.3.1.2 MAKMN

CneKTpanbHblil koadhpuumeHT X, K onpegensieTca crneaylowmmMm obpasom:

M-1
xibk =2m5>/,ncos ((n+ n0) + forO <k< N12,

roe:
Z — BXOJHas nocfefoBaTesibHOCTb, B3BELIEHHAA B OKHE:

N — WHAEKC OTCYeTa;

K — WHAEKC CneKkTpanbHOro KoaphduuneHTa;

/ — nHpekc 610Ka;

N — anuvHa okHa npeobpasoBaHusl, COOTBETCTBYOWAA 3HadYeHnto window_sequence NO = (J1//2+1)/2.

[OnvHa okHa aHanmsa N MAKI asnsetcsa yHKUMen anemeHTa cuMHTakcuca window_sequence u onpegensieTrcs

cnefyloum o6pasom:

2048, if ONLY_LONG_ SEQUENCE (0x0)
2048, if LONG_START_SEQUENCE (Ox1)

N =
256, if EIGHT_SHORT_SEQUENCE (0x2), (8 times)
2048, if LONG_STOP_SEQUENCE (0x3)

B.3.2 Cxembl

PucyHok B.3 — MMpumep npouecca agantauun hopmbl OKHa
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PucyHok B.4 — TpumMep nepekoyeHnss 6/10K0B MpU Ha/lMuum peskux U3MEHEHWn B curHane

B.4 lMpepckasaHue

B.4.1 OnncaHne NHCTpyMeHTa

Tak Kak no60oii npeackasatens UAEHTUYEH ANS Kodepa W Aekojepa, Bce OonucaHusa v onpefeneHus, faHHble Ans
hexkogepa B pasgene 13, Takxe f0ONyCTUMBbI 34€Ch.

MpeackasaHve MCNONb3yeTca AN YNYULWEHHOro yCTpaHeHUs U36bITOYHOCTU U 0CO6EHHO 3MhEKTUBHO B Cly4vae
OTHOCUTE/IbHO CTaLMOHApHbIX Y4yacTKOB CUrHania, KOTopble MpuHagiexaTr K Hambonee TpeboBaTe/lbHbIM YacTaM
C TOYKM 3peHMs HeobxoAuMmoli ckopocTu nepepayn. MpepckazaHne MOXeT OblTb MPUMEHEHO K KaXAOMy KaHany npu
MCNOMb30BaHW BHYTPUKaAHa/bHOIO (MM  MOHO) npejckasaTtesns, KOTOPbIA WUCNOMb3yeT aBTOKOPPENAUUID Mexay
cnekTpasbHbIMW  KOMMNOHEHTaMy  nocnefoBaTeflbHbIX  (PpelimMoB. lMockonbky windowsequence Tuna
EIGHT_SHORT_SEQUENCE yka3biBaeT Ha W3MEHEeHusl B CUrHasne, T. €. HecTauuoHapHble CBOWCTBA CuUrHana, TO
npeackasaHne  ucnonb3lyetcsa  Tonbko, ecam  window_sequence wumeeT Tun ONLY LONG SEQUENCE,
LONG_START_SEQUENCE wim LONG_STOP_SEQUENCE.

[Ona kaxporo kaHana npegckasaHve NpPUMEHSAETCA K CrMeKTpasibHbIM KOMMOHEeHTaM, NMOoJlyYeHHbIM B pesy/ibTarte
NPOXOXAEHNS BPEMEHHbIX OTCYEeTOB 4Yepe3 6aHK hunbTpoB. KaxaoMy cnekTpasbHOMY KOMMOHEHTY, BMAOTb A0
PRED_SFB_MAX, cooTBeTCTByeT OAWH Mpefckasartefb, YTO B pe3y/nbTare NpuBOAWUT K 6aHKy npeackasatenei, B KOTO-
poM KaxAblii nMpeackasaTefnlb UCMO/b3yeT aBTOKOPPENAUUI0 MexXAy CrnekTpasibHbIMW 3HaYeHUAMU nocnefoBaTeflbHbIX
peiimoB.

O6uas CTpykTypa KOAMPOBaHUSA C MUCNO/Ib30BaHWEM 6aHka (huIbTPOB C BLICOKOW CNeKTpasibHOW paspeluaroLueii
CNocobHOCTbI0 NnogpasymeBaeT MUCMNO/b30BaHME 06paTHbIX afanTUBHbLIX NMPOrHO3MPYIOLMUX YCTPONCTB A8 AOCTUXKEHUS
BbICOKOI 3(pheKTUBHOCTY KOAMPOBaHUA. B aTOM cnyyae KoahuuneHTbl NPOrHO3MPYIOLLEro YCTPOKCTBA BbIYMCAAIOTCA NO
npefblAywmMm KBaHTOBAHHbIM 3HAYEHUAM CrnekTpasibHbIX KOMMOHEHTOB Kak B KoAepe, Tak W B [eKofepe, WU HuKakas
JononHuTenbHasa cnyxebHas nHdopmauma He TpebyeTcsa ONsA nepefayvn KoapUUMEHTOB npeackasaHus, Kak 3aTo Tpe-
6oBanocb 6bl A5 NPAMbIX aganTUBHbLIX NpeAcka3aHuili. O6paTHo-afanTVBHOE Mpejcka3aHue CO CTPYKTYpOl peLueTku
BTOPOro nopsgka WCNonb3yeTcsa AN8 KaxAoro ChnekTpasibHOro KOMMNOHEeHTa Tak, 4Tobbl KaxAblii npeackasartesib
paboTan co cnekTpanbHbIMU KOMMOHEHTaMW [ABYX npeablaywmx dpeiimos. NapameTpbl npeackasatens aganTupyloT-
CA K TeKyLLei curHanbHOM cTaTucTuke dpeima, MCNonb3ys anroputMm agantaumm Ha ocHoBe LMS. Ecnu npepckasa-
HVe aKTMBHO, Ha KBaHTOBaTe/lb NoCcTynaeT owWubka npenckasaHus BMECTO MCXOAHbIX CMEeKTPasibHbIX KOMMNOHEHTOB, 4YTO
nNpuvBOANT K YBENNYEHNIO 3DAEKTUBHOCTU KOAMPOBAHUSA.

B.4.2 MNMpouecc kognpoBaHuA

Kaxgomy cnektpasisHOMY KOMMOHEHTY Kaxzoro kaHana Bnnote o PRED_SFB_MAX cooTeBeTcTBYeT OAWH
npeackasartesnb. Cnegyiwollee onucaHue AONyCTUMO A1 OAHOrO npejckasatens U AO/MKHO ObiTb NPUMEHEHO K OcTaslb-
HbIM. Kak cka3aHO Bbllle, kaxXAblii npefckasaTenb WAEHTUYEH B Kodepe u aekogepe. MNoaTomy CTpykTypa npenckasare-
N8, NokasaHHass Ha pUCYHKe B4, 1 BbluMC/IEHME OUEHKN Xest (M) TeKyLero CnekTpasibHOro KOMMOHeHTa X (M), Tak Xe Kak
BblyMCNeHne 1 agantaunsa KoddULNEHTOB NpeackasaHns, UAEeHTUYHbI TeM, YTO 6blN AaHbl Ana gekogepa B 6.3.2.

EQMHCTBEHHOE OT/IMUME 3ak/lyaeTcs B HEO0O6XOAMMOCTM  BbIYMC/IEHMSA OWMGKM NpejckasaHus B Kodepe
e (m) = x (m) - xest (M), KOTOpasaA nNocTynaeT Ha Bxo4 6/10ka KBaHTOBaHWsS. B aTOM criyyae kBaHTOBaHHas owunbka npejcka-
3aHMA nepefaeTcAd BMECTO KBAHTOBAHHOIO CMEKTPasIbHOro KOMMOHEHTA.

B.4.2.1 YnpaBneHue npeckasaresnem

UTtobbl rapaHTMpoBaTb WCNOMb30BaHWe npefckasaHus Aas YyBesmyeHusa 3IPgekTUBHOCTU KOAMPOBaHMUS,
TpebyeTca COOTBETCTBYIOLLEE ynpaB/ieHne npejckasarenisiMu, U HebO/blIOe KOMNMYECTBO ynpaBnswweli nHpopmaumm
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ONs npejckasaHus [O/MKHO ObiTb nepefaHo K gekogepy. [Ans ynpaBneHus npejckasaHMem npepckasatenu rpynnu-
pylTCA B NOMOCHI MacliTabHbIX KO3(IULNEHTOB.

Cnepylowee onucaHMe pgonyctmmo Ans awboro  ogHoro  single_channel_element () wnm ogHoro
channel_pair_element () 1 JOMKHO 6biTb MPUMEHEHO K KaXAOMYy TakoMy 3anemeHTy. Tak kak npejckasaHue ucnosb-
3yeTcsl, Tonbko ecnm window_sequence wumeeT Tunbl ONLY_LONG_SEQUENCE, LONG_START_SEQUENCE v
LONGSTOPSEQUENCE pana kaHana, cBsidaHHoro c single_channel_element () i ans o6omx kaHasioB, CBSA3aH-
HbiX ¢ channel_pair_element (), cnegyouwee NpUMeEHSETCA TOMNbKO B 3TUX CAy4asiX.

Ynpasnswwas nHopmanma npeackasaHua na kaxgoro dperima, kotopas fosxHa ObiTb nepefaHa Kak Cry-
xebHasn, onpegenseTca B ABYX Wwarax. Bo-nepsblX, A48 KaXAoW Nonocbl MacwTabHbiX KO3hUUMEHTOB onpegenset-
csl, NPUBOAUT NN NpejckasaHne K yny4yweHntio 3¢EeKTUBHOCTM KOAMPOBaHUA 1 ecnu ga, 6ut prediction used ans
COOTBETCTBYIOLLEN NoNoChbl MacwTabHblX KO3(huULMEeHTOB ycTaHaBnueaeTca B T. lMocne Toro kak ato 6bl10 caenaHo
ON15 BCEX MON0C MacwTabHbix koadhdmuneHToB BnNnoTb 4o PRED SFB MAX, onpepgensietcsi, koMneHcupyeT nn obuiee
ycuneHue KOAMpPOBaHMA 3a CcyeT npejckasaHus B 3TOM dpeiime, Mo KpaiHeli mMepe, AONONHUTESNbHbIE BUTbI CyXeo6-
HOW wuHbopmauun, Heobxoaummble ANSA npegckasaHusa. Ecnu pa, 6ut predictordata_present yctaHaBnuBaetcsa B T,
1 nonHasa cnyxebHas nHdopmauns, BkIYas HeobxoAuMmble AaHHble Ana cbpoca npepckasaHus (CM. HUXKE), AO/KHA
6bITb NepefaHa, v owmnbka npeackasaHus nogaeTcs B kBaHToBaTeNb. B npotuBHOoM cnyyae 6uT predictor data_present
ycTaHasnuBaetcsa B '0', Bce 6uThbl prediction_used cbpacbiBatoTcs M He nepeparwTcs. B atom cnyyae Ha BXOA KBaHTOBa-
Tens nocTynatT cnekTpasibHble KOMMOHEHTbl. Ha pucyHke B.5 nokasaHa 6/10k-cxema MoAyns npefckasaHus Ans O4HOWN
nonocbl MacwTabHbIX KoadumumeHToB. Kak onucaHo Bbilwe, ynpaBneHWe npejckasaHueM cHadvana pab6oTaeTt ans
BCeX npejckasatesieil 04HOM NONOChI MacluTabHbIX KO3PULMEHTOB, a 3aTeM, COrnacHO BTOPOMY Liary, Ans BCeX Nosoc
MacwTabHbIX Ko3thdnLMeHTOB.

B cnyuyae singlechannelelement () uan channe!_pair_eiement () ¢ commonwindow = O ynpasnstowasa uHdop-
Maumsa BbluMcnseTcs u ABnseTcs fonycTuMon ans 6aHka(oB) npeackasaTeneli kaHana(oB), CBSI3aHHbIX C TEM 3/1IEMEH-
ToM. B cnyuyae channel pair element () ¢ common_window = 1 ynpaBnswowasa nHhopMmalma BblYUCASETCA C yYeToM
060KX KaHanoB, CBA3@HHbLIX C 3TUM 3NEeMeHTOM. B 3aToM cnyvae ynpasnswowas vHopmauua gonyctuma ans obomx
6aHKOB npejckasartenein ABYX KaHasoB.

B.4.2.2 BoccTaHOB/IEHME KBAHTOBAHHOIO CNEKTPaslbHONro KOMIMOHEHTA

Tak kak BOCCTAHOBJ/IEHHOE 3HA4YeHWe KBaHTOBAHHOIO CMeKTpasibHOro KOMMNOHeHTa TpebyeTcs B KayecTBe BXOLHO-
ro curHana ana npegckasaHus, oHO A0/HKHO ObiTb BbIYMCEHO B Kogepe (CM. Takke pucyHku 8 u B.5). B 3aBucumocTtu ot
3HaueHus 6uta prediction_used BOCCTaHOBMEHHOE 3HAYeHWe ABMSAETCHA /MO0 KBAHTOBAHHbLIM CMEeKTpasibHbIM KOMMO-
HEeHTOM, 60 KBaHTOBaHHOM OWWOKOW npeAackasaHus. [oaTomy cnegyrowme warm Heob6xoauMbl:

Ecnn 6ut yctaHoBneH (1), TO kKBaHTOBaHHas olWM6Ka npeackasaHus, BOCCTAHOBMEHHAsA U34aHHbIX, KOTOpble 6yayT
nepegaHxbl, gobaenseTcsa K oueHke xest (n), BbIYMC/EHHOW B pesyfnbTaTe npefckasaHus, 4To MPUMBOAWT K BOCCTAHOB/EH-
HOMY 3Ha4YeHW KBAHTOBAHHOTO CMEeKTPasibHOr0 KOMMOHEHTa, T. €.

xrec (N) = Xest(n) + eq(n).

Ecnn 6uT He ycTtaHoBneH (0), TO KBaHTOBaHHOE 3HA4YeHWE CNEeKTPasIbHOr0 KOMMOHEHTA MAEHTUYHO 3HAYEHWUIO,
BOCCTAHOB/IEHHOMY HENoCpeACTBEHHO M3 AaHHbIX, KOTOpble 6yAyT nepefaHsbl.
B.4.3 Cxembl

PucyHok B.5 — B/iok-cxemMa Moayns npeackasaHus Ans oAHOM Nonochbl MacluTabHbIX KO3((ULNEHTOB
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MonHas obpaboTka nokasaHa Tonbko Ansi npepckasartens P; (Q — kBaHToBatenb, REC — pekoHCTPyKuus
nocrneaHero KBaHTOBAHHOTO 3Ha4eHus1). Yrpaenexue rnpegckasaHvem pabotaeT Ans BCex npeackasatenedt P.. Pp.. Py
Monochl MaclLTabHbIX KOIMULUMEHTOR U CONPOBOXAAETCA BTOPLIM YNpaBneHWeM BCEMM Monocamm MacwTabHbiX Koad-
OULMEHTOB.

B.5 BpemeHHoe hopmupoBaHue wyma (TNS)

BpemMeHHOe hopmMMpoBaHKe LWyMa MCNOMb3yeTcs ONs YyNpaBneHns BpeMeHHol hopMON WYMOB KBAHTOBaHWS B
npegernax Kaxzaoro okHa npeobpasoBaHusi. OTO JOCTMraeTcsl B npouecce unsTpauun Yactein CrnekTparbHbIX AaHHbIX
KaXJoro kaHana.

KoaupoBaHue BbINONHSETCS HA OCHOBe OkHa. Crieaylolime wary BeINOMNHSTCHA, YTOObI NPUMEHUTL WHCTPYMEHT
BPEMEHHOIO (HOPMUPOBaHUS LWyMa K OOHOMY OKHY CMeKTparbHbIX AaHHbIX:

- Buibupaetcs LeneBon 4acTOTHbIM aAvana3oH gnsi uHctpymeHnta TNS. TMoaxopsawwmin BeiGOp COCTOMT B TOM,
YTOObI NOKPLITE YACTOTHLIN AnanasoH oT 1,5 kI'y A0 BbICWEN MNONoCbl MacwTabHbIX KOIPDULMEHTOB OAHUM PUIbT-
pom. 3T1oT napameTp (TNS_MAX_BANDS) 3aBucuT OT nNpodunsi u 4actoTbl AUCKPETU3aUMK, kak 0603HAYeHO B HOpMa-
TUMBHOW YacTu.

- Nanee kogupoBaHne ¢ NUHeNHbIM npeackaszaHuem (LPC) BbINONHAETCSl Anst CneKTparbHbIX ko3MhdnLNEHTOB
MAK, cooTBeTCTBYIOWMX BbIGPAHHOMY LENEeBOMY YacTOTHOMY AuanasoHy. [nsa nydwel ycTonumBocTu koaddumumeH-
Tbl, COOTBETCTBYIOLIME YacToTam Huxe 2,5 kU, MoryT ObITb MCKIIOYEHbl U3 3TOr0 Mpouecca. CtaHgapTHele npouedypsl
LPC wmoryt wcnonb3oBatbcs Ans BblumcrieHuss LPC, Hanpumep anroputm JleBuHcoHa-[lepbuHa. BeluncneHuve
BbIMOMHAETCH AN MakcMMarnbHOrO paspelueHHoro nopsgka dunstpa dopmupoanus wyma (TNS_MAX_ORDER).

B pesynerate Bblumcnenns LPC cTaHOBUTCA M3BECTEH OXMAAEMbIN KOSMMULMEHT yCUIEHMs NpeackasaHus gp,
TaKk xe kak u koaddmumeHTel oTpaxenuss TNS_MAX ORDER r[] (Tak Ha3biBaemble koaddmuneHTel PARCOR).

Ecnn ycunenne npefackasanva gp He NpeBbiaeT OnpederneHHbil nopor f, BpeMeHHoe (hopMMpOBaHME LWyma
He ucronb3yeTcsi. B atom cnyyae 6ut tns_data_present ycraHaenvBaetcs B '0', n o6paboTtka TNS 3akaHumBaetcsa. Moa-
xogsiuiee Noporoeoe 3HaveHne = 1.4.

Ecnn koaddurumeHT ycunenus npepckasaHus gp NPeBbIlaeT nopor {, BPEMEHHOE OrpPaHuYeHne LWyma WCnonb-
3yeTcsl.

Ha cnegytowem ware koadrumMeHTbl OTpaXeHus1 KBaHTYIOTCS, cnone3ys outel coef_res. inuHa coef res coctae-
nsiet 4 6uta. Cnegyowmin NCeBAOKOA onuckiBaeT npeobpasoBaHne Ko3hhULNEeHTOB oTpaxeHus r [] B nHaekcol index(],
n obpaTHOe NpeobpasoBaHMe K KBAHTOBaHHbLIM kO3hdUUMEHTaM oTpaxenms rqf].

igfac = ((1 << (coef_res—1)) — 0.5) / (w/2.0);

igfac_m = ((1 << (coef_res—1)) + 0.5) / (n/2.0);

/* Reflection coefficient quantization */

for (i=0; i< TNS_MAX_ORDER; i++) {

index[i] = NINT(arcsin( rfi] ) * ((rli] >= 0) ? igfac : iqgfac_m));

}

/* Inverse quantization */

for (i=0;i< TNS_MAX_ORDER; i++) {

rqli] = sin( index{i] / ((index[i] >= 0) ? igfac : igfac_m) );

}
rae arcsin () cooTBETCTBYET (DYHKLMN apKCUHYC.

Mopsagok ncnonbayemoro unsTpa PopMMPOBaHNA WyMa onpeaensieTcs nyTem nocnefoBaTenbHoOro yaaneHus
BCEX KO3MMOULMEHTOB OTPaXKEHUA € "XBOCTA" MaccuBa KOIDMULIMEHTOB OTPAKEHUS, C aDCONIOTHBIMU 3HAYEHUSIMWN, MEHb-
LWUMKU 4eM nopor p. Yncno ocTaBMXCA KOIMPDULMEHTOB OTpaXKeHUs! SIBNSAETCA nopsgkoM dunstpa hopmMmpoBaHus
wyma. CooTBeTCTBYIOWMIA Nopor Ans ycevermsa p = 0,1.

OctaBwumecs koathdrumeHTbl oTpaxkeHus rq[] npeobpasoBbiBaloTcs B ordert+1 koachdnuneHToB NMHENHOro npea-
ckasaHusa afl.

BeluncnenHble kosdpdmumenTsl LPC [] ncnone3aytotcs B kavecTBe koadduumeHToB unsrpa popmMupoBaHus Lyma
B kogepe. O1oT KMX-bmneTp CKOMb3WT NO onpegeneHHOM LieneBoMy YacTOTHOMY Avana3oHy No cnocoby, KOTOpbIM
onucblBaeTCsl B HOPMATUBHOW YacTu ANA npouecca AekoavpoBaHus (onucaHue MHCTpyMeHTa). Pasnuuve mexay cunb-
Tpauven npu AekoaupoBaHUM U KOOWPOBaHUM 3aKNIOYaeTCA B TOM, YTO BCEMONOCHbIN (aBTOPErpecCcuBHbIn) unsrp,
ucnonb3yemblii 4nsi 48KOANPOBaHWS, 3aMEHAETCA ero MHBEPCHLIM BCEHYNEBbLIM (yCpeaHsowmmM) hunbTpom, T.€. Npomc-
XOOQUT 3ameHa ypaBHeHWs unsTpa gekogepa

y[n] = x[n] — a[1] *y[n—1] — ... — alorder]*y[n—order]
MHBEPCHLIM YpaBHEHMEM
y[n]l = x[n] + a[1] *x[n—1] + ... + aorder]*x[n—order].

Mo ymonuaHuio ucnonb3yeTcs Bocxodsliee HanpaeneHvwe unsTpalum.
HakoHel, nepepaercs crepywowas cnyxebHas wHopmaums ansi BpeMeHHOro hopMupoBaHus wyma (tabnm-
ua B.25).
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Tab6nunua B.25— CnyxebHaa nidopmaumnsa TNS

ONemMeHT AaHHbIX lMepemeHHan unu 3HaveHue
n_filt 1
coef_res coef_res-3
coef_compress 0
length Yucno o6paboTaHHbIX NONOC MacwTabHbIX Ko3hdUUNEHTOB
direction 0 (eBepx)
order Mopsgok duneTpa hopMUPOBaHNA WyMa
coeff] index{]

Mcnonb3oBanune nonsi coef_compress NO3BONAeT coxpaHaTb 1 OUT Ha kaxabii NnepegaHHbI Ko3ahdULMEHT oTpa-
KEHUSl, eCn HW OfUH K3 KOIHDULNEHTOB OTPAKEHUA He MCnonb3yeT Gonblie NONOBWHBI MX MOMHOTO AuanasoHa.
B vactHOCTM, ecnu ABa cTapwmnx 3Haqawmx 6UTa Kaxxaoro KBaHTOBaHHOTO ko3dduumneHTa oTpaxenus paeHol '00' unu '11°,
coeff_compress moxeT 6biTb ycTaHOBNEH B '1', M pazmep nepeaaHHbIX KBaHTOBAHHbBIX KO3MMPUUNEHTOB OTPaxeHus
6yneT yMeHblUeH Ha eguHuLy.

B.6 O61eanHeHHOe KogUpoBaHue

B.6.1 M/S Stereo

Pewenne o kogupoBaHum NeBbiX U NpaebiX kO3hdMUNEHTOB Kak NeBbin + npaebint (L/R) nnn kak cepeamHa/cTopo-
Ha (M/S) npuHumaeTcst B OTAENBHOCTU ANA CNEKTpanbHbIX KOhULMEHTOB KaXA0W M3 HACTOTHbLIX MONIOC TEKYLWEro
6noka:

1 — [na kaxxgon nonocbl KOOQUPOBAHUA BbLIMUCAAIOTCA HE TONbKO HeobpaboTaHHble nopomm L n R, HO TaKke
m M= (L+R)/2 n S = (L-R)/2. Ana HeobpaboTaHHbIX NoporoB M 1 S BMECTO UCMONBL30BaAHUSI UX CTENEHU TOHANBHOCTM
BblbMpaeTcss HaubonblMIA NokasaTenb TOHANbHOCTU U3 L n R B Kaxxgol nonoce BbiMUCNeHWA nopora. B ncuxoakyc-
TUyeckol mogenu ans M n S ncnonb3sylotca sHepriv M u S U MUHUManbHble 3Havenusa L unn R ana C(o) B kaxaon
nonoce BbIYWCIEHWS Nopora. 3HaueHWs, KOTopble UCNOMB3YIOTCA ANA Npouecca ynpaeneHus npoueccom o6paboTim
3BYKOBbIX 06pa3oB, naeHTUUUMPYIOTCA B pasaene ncuxoakyctudeckon uHdgopmauum kak en(b) (pacnpoctpaHeHue
HOPManu3oBaHHON aHeprun) u nb (b) (HeobpaboTaHHbI nopor).

2 — HeoGpaboTaHHble noporn ana M, S, L n R n aHepm pacnpocTtpanenms ana M, S, L n R noctynatot B "npouecc
ynpaeneHns 3BykoBbiM ob6pasom”. MMonyuatowmecsi ckoppekTMpOBaHHbIE NOPOrvM BCTABMAOTCA Kak 3HavYeHus ansi cb (b)
B ware 11 nNcmMxoakycTu4eckoro pacyera Ansi garnoHenwen obpaborkm.

3 — OkoH4aTernbHble, 3alMlLeHHbIe U aganTUpoBaHHbIe nonocam nopom M, S, L n R, HenocpeaCTBEHHO Npume-
HSIIOTCS K COOTBETCTBYIOLLEMY CMEKTPY Yepe3 KBaHToBaHUe hakTUYECKMX CrieKTparnbHbiX 3HadeHul L, R, M n S ¢ cooTtBeT-
CTByROWMM pac4eTHbIM U KBAHTOBAHHbIM MOPOrom.

4 — Onpegensietcs uncrno 6utos, Tpebyembix anst koampoBaHust M/S, n uncrio 6utoB, TpebyeMbix ANa KOAMPOBa-
Husa L/R.

5 — MerTopg, Tpebyowmii HaMMeHbLLEEe KONMYECTBO BUTOB, UCNONb3YETCsl B KAXKA0M MOrnoce KogupoBaHUA, U CooT-
BETCTBEHHO YCTAHABIMBAETCHA CTEPE0 Macka.

Wcnonb3aytotes criegylowme nepeMeHHble:

Mthr, Sthr, Rthr, Lthr HeobpaboTtaHHble nopomm (nb (b) n3 wara 10 ncMxoakycTUYecko Moaenu)

Mengy, Sengy, Rengy, Sengy 3HEpPrysi pacnpocTpaHeHusl nopora mackupoBanusi (en (b) ua wara 6 ncuxoakyctudec-
KOW mMoaenw)

Mithr, Sfthr, Rfthr, Lfthr OKOH4aTernbHble (BbIXOaHble) noporu (nb (b) na wara 11 ncuxoakycTuyUeckon Mogenu)

bmax (b) 3awmTHoe oTHoweHne BMLD, BeMmncnsemoe kak

bmax(b)=10"% . |:0,5 +05 -cos(n : %)}

Wcrnonb3yeTcs cnegyowmii npouecc ynpaBneHust 3ByKoBbIM obpasom:

t = Mthr/Sthr

if(t>1)

t=11t

Rfthr = max (Rthr*t, min (Rthr, bmax*Rengy)

Lfthr = max (Lthr*t, min (Lthr, bmax) *Lengy) t = min (Lthr, Rthr)

Mfthr = min (f, max (Mthr, min (Sengy*bmax, Sthr))

Sfthr = min (t, max (Sthr, min (Mengy*bmax, Mthr))

B.6.2 UIHTeHCMBHOCTHO®E CTepeo KoagnpoBaHue

WHTEeHCUBHOCTHOE CTepeo KOAMPOBaHWE UCMOMb3yeTCA ANA YCTPaHeHWus n3bbiTo4HOCTU B 0BOMX KaHanax ctepeo
napel B obnactn BepxHux yacTtor. Cnegyowan npouedypa onvcbiBaeT ogHy U3 BO3MOXHbBIX peanu3auui.
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KopgupoBaHue BbINONHAETCS OTAENBHO ANS KaXA0W rpynnbl OKOH. BbiNoNHAOTCA creaylowme wam:
- MIHTeHCMBHOCTHOE CTepeo KoAWPOBaHME COOTBETCTRYIOWEN obnactn nonoc MacwTabHbIX kK03hULIMEHTOB BbINOMHSIET-
€51, HAUMHas € rpaHnM4HON 1acToTel f. CpegHee 3HaqeHue fy = 6 Ky ABNAETCA NoaxoasaWwmMM ans 6oMnbWWHCTBA TUMNOB
CUrHanos.
- [Ina kaxgon nonockbl MacwtabHbIX KOIMMPUUMEHTOB BbIYMCNAIOTCA SHEPrMKW NEBOTO, NPaBoro U CyMMapHOro KaHanoB
nyTeM CYMMMPOBaHUS CnekTpanbHbiX koaddmunenToB B kBagpare, Elfsfb], E, [sfb], Eg [sfb]. Ecnn rpynna okoH Bkmio4aeT
B cebs HeCKOMbKO OKOH, 3HEPIUW BXOAALMX B FPYNNy OKOH CKNablBaloTCs.
- [insa kaxaon nonocsl MacwTabHbIX KOIMPULNEHTOB COOTBETCTRYIOLLEE 3HAYEHNE NO3NLMN MHTEHCUBHOCTU BbIUMUCTIAET-
Cs Kak

is_ position[sfb] = N/NT(Q log 2( E/ E;Z]])) ‘
r

- 3aTeM BbIMMCNAIOTCA UHTEHCUBHOCTHbIE CNeKTpanbHble KoadhduumeHTol speci [i] ana kaxaon nonocbl MaclTabHbIxX
K03hDULNEHTOB NYTEM CNOXEHUA CNEKTPanbHbIX OTCHETOB NEBOrO W NPaeoro kaHanoe (spec; [il v spec, [if) n macwrtabu-
POBaHWEM MONYYEHHbIX 3HAYEHUN

spec;i] = (spec;li] + spec,[i]). %

- CnekTpanbHble KOMMOHEHTbI MHTEHCUBHOCTHOIO CUrHaNa UCMonb3yloTca ANA 3amMeHbl COOTBETCTBYIOWMX ChekTpanb-
HbIX KOShMUMEHTOB NEBOro kaHana. CooTBeTCTBYOWME cnekTpanbHble koathhUUMEeHTbl NPaBOro kaHana obHynsioTcs.

3aTeM, BbINOMHSAETCA CTaHAapPTHbIM MPOUECC KBaHTOBAaHMS U KOAWPOBAHWUA CMEKTparibHbIX AaHHbIX 06OMX kaHa-
noe. OgHako COCTOsIHWE MpeackasaTternieil B NPaBOM KaHane yCTaHaBNMBAeTCs B "BbIKN" Anst BCEX MOMNOC MaclTabHbIX
KOSPPULMEHTOB, KOAUPOBAHHBIX B PEXMME MHTEHCUMBHOCTHOrO cTepeo. ITn npeackasateny 06HOBMSIOTCS C MOMOLLbLIO
OeKoanpyemMon WHTEHCMBHOCTHON BEPCUM KBAHTOBaHHBLIX CNEKTparnbHbIX KO3hdULMEHTOB.

HakoHeu, nepen nepepadyer kogoBon kHurn Xadodmana ycraHaenveaetca INTENSITY _HCB B COOTBETCTBYIOLLEM
pasgene Ans BCex Nonoc macltabHbIX ko3hdULMEHTOB, KOTOPbIE KOAMPYIOTCS B peXUME UHTEHCUBHOCTHOIO CTEpeo.

B.7 KsaHTOBaHue

B.7.1 BBegeHne

Onwncanve mogyns kBaHToBanua AAC nogpaspgensetcsa Ha TP ypoBHS. BepxHuin ypoBeHb Ha3bIBaeTCa «nporpam-
MOWM UMKIOB dperimay. 9Ta nporpaMmMa Bbi3biBaeT NognporpaMMmy «BHELWHWI UTEPaTUMBHBIA LMKN», KOTOPana B CBOIO
odepedb BbI3bIBAET NOANPOrpamMMy «BHYTPEHHWIA WTEpaTMBHBIM UMKN». [INs kaxagoro ypoeHA gaHa CoOTBETCTBYOWAN
6nok-cxema. Mogynb LMKIOB KBaHTYeT BXOAHOVW BEKTOP CnekTpalnbHblX AaHHBIX B UTEPaTUBHOM MpoLecce COrnacHo
HeckonbkMm TpeboBaHMsIM, BHYTPeHHUI UMK KBaHTyeT BXOAHOW BEKTOP W YBENWYMBaEeT pasmep luara KBaHToBaTens,
noka BbIXOOHOW BekTop He ByaeT kogvpoBaH C AOCTYMHbIM Yucriom 6uTtoB. Mocne 3aBeplueHMs BHYTPEHHEro uukna
BHELHWIA UMK MPOBEPSIET UCKAXEHUE B KaXXAOoW nonoce macwtabHbix KOIhMOULMEHTOB U, Crin JONYCTUMBIN YPOBEHb
WCKa)KEHUI MPeBbIleH, nonoca mMacwTabHbiX koadduUneHTOB ocnabnsieTcsl, U CHOBa BbI3bIBAETCS] BHYTPEHHWIA UMK,

Bxoa mogyns uvknoe AAC:

1 BekTop cnekTpanbHbIX 3Ha4eHuin mdct line (0.. 1023).

2 xmin (sb).

3 mean_bits (cpegHee uncno GMTOB, AOCTYNHLIX ANS KOAWPOBaHUSI MOTOKa BUTOB).

4 more_bits, umcno GMTOB B JOMOMHEHWE K CpeaHeMy uucny OUTOB, BbIYMCIEHHOE MCUXOaKyCTUHECKUM Mogynem
M3 nepuenumoHHon aHTponumn (PE).

5 Yucno v wurprHa nonoc macwtabHbIx koadduumeHToB (cMm. Tabnuusl 45—57).

6 [nsa rpynnel kKOPOTKMX GNOKOB CNeKTpanbHble 3Ha4YeHUs! JOIKHbI YepefoBaTbCsl Tak, UTobbl cnekTpanbHble
TNVHWUKM, NpUHaanexawue K ogHOW nonoce MaclwTabHbix Ko3thULMEHTOB, HO pasnuuHbIM TMMam GrokoB, KOTOpble AOr-
XHbl GbITb KBAHTOBaHbI C OAWHAKOBLIMU MaclTabHbIMK KoaddrumeHTamu, Obinm coeauHeHbl B ogHol (Gonbluen) nono-
ce MacwTabHbiX ko3thULMEHTOR (ANA NOMHOIO ONMCaHUsA PYNNMPOBKK cM. 6.3.4),

Beixog mogyns umknos AAC:

1 BekTop KBaHTOBaHHbIX 3HaqeHui x_quant (0.. 1023).

2 MacwwTabHbil ko3adhhMUNEHT Onsi Kaxaon nonockl MaclTabHelix koadduumeHToB (sb).

3 common_scalefac (vHtopMaums o pa3Mepe Lwara KBaHTOBaTena Ans BCeX MONoc macltabHbix kosdduum-
€HTOB).

4 Konu4ectso HeUCnonb3oBaHHbIX GUTOB, AOCTYMNHLIX Ansl anbHENWero UCNornb30BaHus.

B.7.2 NpepBaputenbHble Warn

C6poc Bcex utepatMBHbIX NEPEMEHHbIX:

1 BbiumcnsieTcst HauanbHOe 3HaYeHne common_scalefac gnsi kBaHToBaTens Tak, UTOObl BCe KBAHTOBAHHLIE 3HA-
vennss MOKIM mornu 6biTh 3akoaUpOBaHbI B NOTOKE GUTOB:
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start_common_scalefac = ceiling (16/3 * (log, ((max_mdect_line * (3/4))/MAX_QUANT)))
max_mdct_line sBnsieTcs cambiMm 6onbwnM No abconoToMy 3HaqeHuto koadduumeHtom MAKM, a dyHkuma ceiling()
OKpYrnseT aprymeHT go 6nuxaiiwero Lenoro B HanpasneHun nonoxutensHoln 6eckoHeunoctn. MAX_ QUANT — makcu-
ManbHOe KBaHTOBaHHOE 3HAaYeHWe, KoTopoe MoxeT GbiTb 3akoaupoBaHo B noToke 6uTtos, paBHoe 8191. Bo Bpems
uTepaTUBHOIO npoliecca common_scalefac He pgonmxeH ctaTb MeHblwe, YeM start_common_scalefac.

2 Scalefactor [sb] obHynsieTcst Anst Bcex 3HaYeHun sb.

B.7.3 YnpaBneHwne pe3zepByapom 6utos

BuTel NnomewaloTcs B pesepByap, ecnv 4nsa KoaupoBaHUsi 0QHOTO dpelima Mcnonb3ayeTcsl MeHblue, Yem mean_bils.

mean_bits = bit_rate * 1024 / sampling_rate.

MakcumanbsHoe uncno 6uToB, koTopble MOryT GbITb MOMELWEHb B pe3epByap, Ha3biBaeTca max_bit_reservoir,
KOTOpOe BblUMCNSETCS, UCnonb3ysi npoueaypy B 6.2.3. Ecnu pesepeyap 3anonHeH, HEMCNONb30BaHHbIE BUTHI QOMKHBI
6bITb 3aKOAMPOBaHbLI B NOTOKe BUTOB Kak fillbits. MakcumanbHoe konu4ecTBo GUTOB, AOCTYNHbIX ANA dpenma, aensaercsi
cymmont mean_bits n 6UToB, COXpaHEHHbIX B pe3epeyape.

Uucno 6UTOB, KOTOPLIE JOIKHLI UCMONBL30BATLCA ANA KOAUPOBaHWUA dpenma, 3aBUCUT OT 3HaYeHus more_bits,
KOTOPOE BbIYUCIISIETCS MCUXOAKYyCTUYECKOW MOAENbIO, U OT MaKCUMasIbHOTO Konu4ecTBa JOCTYNHbIX 6uToB. Cambiii Npo-
CTON crnocob yrnpaeneHusi pe3epByapoMm:

if more_bits> 0:

available_bits = mean_bits + min (more_bits, bit_reservoir_state [frame]),

if more_bits <0:

available_bits = mean_bits + max (more_bits, bit_reservoir_state [frame]

— max_bit_reservoir)

B.7.4 KaHToBaHune koadpuunentos MOAKN

dopmMyna Ans KBAHTOBaHWUA B Kodepe sIBNAETCA MHBEpcuen hopMynbl AeKBaHTOBaHWA B Aekogepe (CM. Taicke
onucaHue aekopepa):

x_quant = unmepsan ((abs (mdct_line) * (2 * (—j * (sf_decoder — SF_OFFSET)))) * (3/4) + MAGIC_NUMBER)

MAGIC_NUMBER paBHo 0.4054, SF_OFFSET paeHo 100, a mdct_line — opHO M3 cnekTpanbHbiX 3HAYEHWN
MOKM. 3Tn 3HaueHus Takke BbI3bIBAOT «koadduumeHTamumy. MacwrabHbih koahduumeHT sf_decoder aBnaeTcs Tem
Xe cambiM, uTO u sf [g] [sfb] B pasgene 9.

Ana wcnonb3oBaHWsl B UTEPATUBHLIX UMKNAX mMacwTabHeli koadpcduumeHt ‘sf decoder' paspensetcsa Ha gBe
nepeMeHHble:

sf_decoder = common_scalefac — scalefactor + SF_ OFFSET

OTo cneagyeT 3 dopmyribl, UCMOMNB3YEMOW B LIMKIE YNPABINEHNUSI UCKAXKEHNAMMW:

x_quant = int ((abs (mdct _line) * (2 * (-1/, * (scalefactor — common_scalefac)))) * (3/4) + MAGIC_NUMBER)

3Hak macwTabHoro koadduumeHTa BoIBUpaeTcsl TakMm 06pa3om, YToObl NONOXUTENBHOE 3HAYEHWE yBENUUNBA-
Nno BenuYMHy x_quant v, Takmm o6pa3oM, YMEHbLLAIO UCKKEHUS U YBEINUUMBANO YUCMIO UCMONb3yemMbiX BUTOB.

3Hak mdct_line coxpaHsieTcsi oTAenbHO M AoGaBnsieTcsl TONbKO Ans nogcyera GUTOB M KOAWPOBAHUA NOTOKA
6uToB.

B.7.4.1 BHewHnit nTepatMBHbLIN LUK (LIMKI YN paBreHusi NCKaXKeHUAMM)

BHELWHWA nTepaTUBHLINA LMK YNPaBnsieT WymMaMmy KBaHTOBaHWUsI, KOTOPbIE BO3HUKAIOT B pe3ynbrate KBaHTOBaHWSA
YacTOTHLIX NMHWUIA B NMpeaenax BHYTPEHHero ntepatMeHoro umkna. Okpacka WyMa BbIMONHAETCA YMHOXEHUEM fIMHWUIA B
npegenax nonoc macwTtabHbIX k03UUMEHTOB Ha 3HA4YeHUs MacWwTabHbIX KO3ddpUUNEHTOB Nepea KBaHTOBAHUEM.
Cnepgylowmin NCEBAOKOA, UNTMIOCTPUPYET 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~(3/16 * scalefactor(sb))

end

do end do

B.7.4.2 Bbi130B BHyTpeHHEro UTEPaTUBHOIO LINKNa

Ins Kaxaoro BHELWHEro UTEPaTUBHOIO LMKNA (UMK YNPaBNeHUsl UCKaXKEHUAMU) BbI3bIBAETCA BHYTPEHHUN uTepa-
TUBHbLIN UMKN (L4MKN yrnipaBneHusi ypoBHeMm). [Napametrpamn siBNsioTcs MacluTabupoBaHHble 3HA4YEHWA B 4acTOTHON obna-
ctn (mdct_scaled (0 ... 1023)), HauanbHOoe 3HaueHue common_scalefac w 4ncno GUTOB, KOTOpLIE AOCTYNHBLI LUKNY
yrnpaeneHusi ypoBHeMm. Peaynbratom sIBrsieTCS 4YMCNO UCMONb3yeMblX OWTOB, KBAHTOBAHHbLIE 4YaCTOTHLIE NWHWUW
x_quant (i) n HoBbIM common_scalefac.

dopMyna Ans BLIYUCNEHUS KBAHTOBaHHbIX koadhdmumentoB MIKIM:

x_quant (i) = int{(mdct_scaled (i) * 2 * (~3/16 * common_scalefac)) + MAGIC_NUMBER).

Uucno 6utoB, HEOOXOAUMBIX OISl KOAMPOBAHUS KBAHTOBAHHLIX 3HAYEHUW W CrnyxebHon nHdopmauum (macwrtab-
Hble KO3(hULMEHTHI 1 T. [1.) ONpeaernseTcs CoracHoO CUHTaKCUCY NoToka BUTOB, onNMcaHHOMY B pasgene 7.
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B.7.4.3 AtTeHi0aumsa nonoc MacluTabHbIX KO3 (PULMEHTOB, KOTOPbIe HaPYLUAKOT NOPOr MaCKUMPOBaHNA

Bobumcnenne uckaxenwn (error_energy (sb)) B nonoce macwutabHbix Ko3hdMUMEHTOB BbIMOMHAETCA Cneayowmum
obpasom:

Do for each scalefactor sb:
error_energy (cypbma) =0

Do from lower index to upper index i of scalefactor band
error_energy (sb) = error_energy (sb) + (abs (mdct_line (i)

— (x_quant (i) * (4/3) * 2 » (j * (scalefactor (sb)-common_scalefac)))) 2

end do

end do

Bce cnekrparnbHble 3HaueHWs NONoc MacwTabHbIX KOAhHULMEHTOB, Y KOTOPbIX €CTh UCKAXXEHWE, NPEeBbIalolee
[J03BONeHHoe uckaxenwe (xmin (sb)), ocnabnswotca cornacHo cdopmyne B B.7.4.1, HoBble macwTabHble koadhdmum-
€HTbl MOTYT 6bITb BbIYMCIIEHBI COMMACHO 3TOMY NCEBAOKOAY:

Do for each scalefactor band sb

if (error_energy (sb)> xmin (sb)) then
scalefactor (sb) = scalefactor (sb) — 1

end if

end do.

B.7.4.4 YcnoBus 3aBeplieHns o6paboTkn UIMKNoB

O6bIuHO 06paboTka LMKIOB 3aBepLuaeTcs, €CMN OTCYTCTBYIOT NONoCkl MacluTabHbiX Ko3hMLMEHTOB C UCKaXKEHN-
SAIMU, NPEBbLILLAIWMMN A03BOMEHHbIE 3Ha4eHus. OgHaKko 3TO He BCerga BO3MOXHO. B aTom criyuae ectb apymve ycrioBusi
3aBepLUeHNs BHeWHero uukna. Ecnu:

- BCe NONOCkl C 3Hepruen, npesblwatowen xmin (sh), yxxe ocnabneHsl, unm

- pasnuuve mexay ABYMsl COCeAHMMM MaclTabHeiMu koadduumneHtamm Gonblue, yem 60.

O6paboTka uMKna npekpawaeTcs, U BOCCTAHaABMNEHHble COXpaHeHHble scalefactors(sb) noctynaloT Ha Bbixop.
Ans peanusauun B peanbHOM BPEMEHW BO3MOXHO TPETbE YCMOBME, KOTOpPOEe 3aBepluaeT LUK B Criydyae HexBaTku
BbIYMCITMTENBHOTO BPEMEHMN.

Mpouenypa, onucaHHas Bbllle, JOMYCTUMA TONbKO B TOM Criy4yae, KOrfa YMcno AOCTYNHbIX 6UTOB paBHO uucny
HeobxoaVMbIX BUTOB, COOTBETCTBYIOLUMX NEPLUENUUOHHON sHTponuu. B cnyvae, korga yncno AocTynHbIX 6uToB Gonblue
WM MeHblUe, YeM YMCno HeobxoauMbIx BUTOB, LEnblo MOAYMsl UMKIOB CTAHOBUTCSl CO3A4aHWe NMOCTOSIHHOIO OTHOLLEHWUS!
LYMOB KBaHTOBaHWA K NOPOry MackMpOBaHUsl BO BCEX MOMOcax MacwTabHbIX ko3ahnUNEHTOB (MOCTOSIHHOE OTHOLWEHWe
wym-macka (NMR)). 310 moxeT ObiTb peanv3oBaHO 3a CYHeT NPUMEHEHUS] CMELWEHNA K AO3BONEHHOMY WUCKaXEHWIO
xmin (sh), kOTOpOE ABMNAETCA OOQMHAKOBLIM AJ1s1 BCEX MOJIOC MaclTabHbIX KO3MMUUMEHTOB A0 3anycka MOAYNSA LMKIIOB.

B.7.4.5 BHyTpeHHMIA nTepaTMBHbIA LMKN (LMKN yNpaBrieHnua YpoBHeMm)

Bo BHyTpeHHEeM MTEepaTMBHOM LMKINe BblvmcnsieTcs (hakTUHeckoe KBAHTOBAHWE AAHHbIX 4acTOTHOW obnactu
(mdct_scaled) no cnepytouwwei yHKUMK, koTOpas ucnonbayet dopmyny us B.7.4.2:

quantize_spectrum (x_quant [] , mdct_scaled [] , common_scalefac) :

do for all MDCT coefficients i
x_quant(i) = int ((mdct_scaled (i) * 2*(-3/16 * common_scalefac))
+ MAGIC_NUMBER)
end do
M 3atem BbI3biBaeTCA yHkuma bit_count (). STa dyHkums nogcuMTbiBaeT 4mcno 6utoe, Tpebyembix Ans KOAMPOBaHUsI
tpelima noToka GUTOB cornacHo pasgeny 6.
BHYTpPEHHUIA MTEpaTMBHBIA LIMKN MOXET ObiTb peanu3oBaH Ha OCHOBE MOCNEeAOBaTeNbHOrO NPUOMMKEHUs:
inner_loop():
if (outer_loop_count == 0)
common_scalefac = start_common_scalefac;
quantizer_change = 32;
else
quantizer_change = 1;
end if
do
quantize_spectrum ();
counted_bits = bit_count();
if (counted_bits > available_bits) then
common_scalefac = common_scalefac + quant izer_change;
else
common_scalefac = common_scalefac — quantizer_change;
end if
quantizer_change = int (quantizer_change /2);
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if (quantizer_change == 0) && (counted_bits > available_bits)
quantizer_change = 1;
end if

while (quantizer_change != 0)

M3-3a Bbibopa start_common_scalefac, BulumcnenHoro B B.7.2.1, nocne nepeon utepaumm BHYTPEHHOrO UMKNA
uncno HeobxoauMbIX 6UTOB OBBIMHO MPEBbIAET YMCNO AOCTYMNHLIX BUTOBR, M NO3TOMY common_scalefac 6yayT ysennue-
Hbl Ha quantizer_change.

B.8 KogupoBaHne 6e3 notepnb

B.8.1 Beeanenne

B kogepe AAC Ha Bxog moaynsi kogupoBaHus 6e3 notepb noctynatot 1024 kBaHTOBaHHbIX CNEKTpanbHbiX koaddu-
umeHTa. Tak Kak kogupoBaHve 6e3 nNoTepb BLIMOMHAETCS BHYTPW KBaHTOBATENS BHYTPEHHErO UMKNa, 3TO ABNSAETCA qac-
TBIO UTEPATUBHOTO NPOLECCa, KOTOPBIN CXOAUTCA, KOIAa NMonHoe 4mcno 6utoe (M3 KOTOpLIX Ha kogupoBaHue 6e3 notepb
npmxoanTcsa GONbLUMHCTBO) HAXOAWUTCA B Npefenax HEKOTOPOro MHTEpBana B OKPeCTHOCTU BblaeneHHoro 1mcna 6utos. B
3TOM pasgene onucaH NPoLIeCC KOAMPOBAHWUSA AN OQHOMO BbI30BA MOAyNA kogvwposaHusa 6e3 notepsb.

KoagvpoBanue 6e3 noTepb BLIMOMHAETCA MO CNEAYIOWMM Laram:

- KIMMNUPOBaAHME CNeKTpa,

- npegBapuTencHoe kogupoBaHue Metogom XaddpmaHa € UCNONb3OBAHUEM MAKCUMANbHOIO Konu4yecTBa
pasgenos,

- 0b6beavHeHne pasgencs ANnsl AOCTXKEHUSI MUHUMATIBHOTO KonuyecTBa OUTOB.

B.8.2 KnunnupoBaHue cnexkTpa

Ha nepeom ware kogvpoBaHusi 6e3 noTepb peanuayeTcsi MeTod OrpaHuYeHusl AMHAMWYEecKoro AvanasoHa.
o veTbipex KO3hDULNEHTOB C aMnNNuTyaamMu, NpeBbialowmmMmn 1, MOXeT ObiTb KOAUPOBAHO OTAENbHO CO 3HAYEHUEM
+1, OCTaBNEHHbIM B KBAHTOBAHHOM MaccuBe KO3(hMULMEHTOB ANsl COXpaHeHWUs 3Haka. MHgekc nonocbl macwTabHbIX
KO3(POULMEHTOB, cogepxKaller camble HU3KOYACTOTHbIE, «YCEUYEHHbIE» KO3hMDUUNEHTbI, OTNPABNAETCA B NOTOK OUTOB.
Kaxabin N3 «yceYeHHbIX» KO3MULMEHTOB KogMpyeTes Kak amnnutyaa (ceepx 1) n cMmelleHne no OTHOLIEHWIO K Npeabl-
Aywen nonoce. [na aToro gnuHHble 6n1oky Nonoc MacwTabHbIX k03PPUUNEHTOB U NOPAJOK KOIDDPULMEHTOB B 3TUX
nonocax UCMonb3yrTCA HE3aBUCMMO OT NOCneaoBaTenbHOCTM OkoH. OgHa u3 cTparternin NPUMEHeHU KIMNNMpOBaHUA
CreKTpa CoCTOUT B TOM, YTOBbI OTCeYb BbICOKOYACTOTHbIE KO3MULMEHTLI, aBCONIOTHBIE aMNNUTYALI KOTOPbIX NPeBbILA-
10T eanHuLy. Tak Kak cnyxebHas nHdopmauus anst yceyeHHbX koadduuneHTor TpebyeT Heckonbko GMTOB, TO KOMNpeC-
cusl 6e3 noTepb NPUMEHSIETCSl, TONBbKO eCrny 3TO MPUBOAUT K COKPAaLLEeHUto BUTOB.

B.8.3 Paspensl

Mpu kogupoBaHun 6e3 noTepb Habop u3 1024 KBAHTOBaHHLIX CMEKTPanNbHLIX KOIMMPUUNEHTOB CETMEHTUPYETCA Ha
pasgensl Tak, YTO AN KaXJoro pasgena ucnonb3ayeTcs ogHa kogoBasi kHura XaddmaHa (MeTtod KoAMPOBaHUA MO
Xathdmany ob6bscHseTcss Huxke). 1o npuumvHam 3hHEKTMBHOCTM KOAUPOBaHUSI TpaHULbl pa3ziena gOMKHbl COOTBETCTBO-
BaTb rpaHuLam MNosioc mMacwTabHbIX KO3hdMLUNEHTOB TakK, YTODbI ANA KaXOoro pasgena crekrpa nepegaBsatb ero pas-
Mep B Mornocax MaclTabHbiX koahULMEHTOB 1 HOMEpP koaoBoW kHurm XaddmaHa, ucrnonbyemor ans pasgena.

CermeHTMpOBaHWe Ha pasfenbl ABNsSeTCA AMHAMUYHBIM U OObIMHO U3MeHsieTcst OT Brnioka K 6rnoky, 4Tobbl MUHUMU-
3MpoBaTh KOMM4ecTBO 6UTOB, HeobxoauMoe Ans NpeacTaeneHusi Habopa KBaHTOBaHHBLIX CriekTpanbHbiX koadhduumeH-
TOB. OTO BbIMOMHAETCS NMPY MOMOLM CreLMarnbHOro anroputma, HadymHasi ¢ MakCumarnbHO BO3MOXHOIO uyucra pasge-
TNOB, Kb U3 KOTOPbIX WUCMONb3YeT KOAOBYIO kHUIY XaddMaHa C HauMmeHbLUMM uHaekcoM. Pasgensl o6beauHsioTes,
€CINU Pe3yrbTpYIoLLMI 06beaUHEHHBIN pa3aen NpuMBoOAMT K MEHbLLUEMY ObLeMy KonuyecTBy GUTOB, Npu 3TOM 06beanHe-
HUIO MofnexaTt B NepByl ovepedb pasgernbl ¢ HAaMbonbWwWum konuyvecTBom Tpebyembix 6utoB. Ecnu obbeauHsiemble
pasgenbl He UCMONb3YT OOHY U Ty Xe KOAOBYIO kHUry XadhdmaHa, TO fomnkHa UCnonb3oBaThesl KOQoBas kHura ¢ 6onee
BbICOKMM WMHOEKCOM.

Pasgenbl 4acTo cogepxaT TONbKo KOIhMULIMEHTHI C HYMNEeBbIMM 3HaYeHusiMW. Hanpumep, ecnu BxoaHON 3BYKOBOM
curHan orpanudeH B nonoce 20 k' unu HYxe, TO Camble BbICOKME KOI(PDOULMEHTbI UMEIOT HYNEBbIE 3HAYeHUs. Takue
pasgenbl KOOMPYITCH HYNeBol KOOOBOW KHWUrow XaddmaHa, koTopas ykasbiBaeT, 4TO Bce KO3hdUUMEHTHI SBNSIOTCS
HYNSIMU 1 Nepefada KogoBbix koMOuHauuin Xaddmana ans atoro pasgerna He Tpebyercs.

B.8.4 MpynnupoBka n 4epeaoBaHue

Ecnn nocnegoBaTenbHOCTb OKOH COCTOMT M3 BOCbMM KOPOTKMX OKOH, TO Habop n3 1024 koacduuneHToB npea-
cTaBnseT cobon matpuly 8x128 4acToTHLIX KO3hULNEHTOB, NPEACTABNSIIOWUX YACTOTHO-BPEMEHHOE Pa3BUTHE CUTHA-
Na Ha MPOTSKEHWM BOCbMMU KOPOTKMX OKOH. HeCMOTpsi Ha TO, UTO MexaHu3m pasgeneHus [OCTaTouHO MMBoK, YTOo6ObI
ahheKTUBHO NpeacTaBuTb 8 HyNEBbLIX pa3deros, rPYNNUPOBKAa U YepeaoBaHue obecneqmBaloT 60nblyto 3¢dpdekTMBHOCTb
KoaupoBaHnusi. Kak 6bino o6bsicHeHO paHee, k03h(ULNEHTbI, CBA3AHHBIE C HENPEPLIBHBIMU KOPOTKUMWU OKHAMM, MOTYT
ObITb CrPYNNMPOBaHbI A COBMECTHOIO MCMNONb30BaHUS MACLLTabHbIX KO3thMULMEHTOB HECKONBKUMKM MONOCamMu B npe-
penax rpynnel. Kpome Toro, koadhduumneHTsl B Npegenax rpynbl YepeayiotTcs, 06MeHMBasacL NOPAAKOM criejoBaHusl
nonoc mMacwTabHbIx ko3thduuneHToB 1 okoH. NMepen YepepgosBaHnem Habop us 1024 koacbpruneHToB ¢ MHAEKCUpYETCSI
kak ¢ [gl[w][b][K], rne:

g — VHAEKC rpynnbl;

W — WHIEKC OKHa B Mnpegernax rpynbi;

b — vHAekc nonocbl MacwTabHbIX kO3EHUUNEHTOB B Npeaenax OkHa;

k — vHpekc koadhduumeHTa B npegenax nonocbl MaclTabHbIX Ko3PUUNEHTOB (CaMbiii NPaBbIN MHAEKC U3MEHST-
eTca Hanbonee BbICTPO).
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Mocne yepepgoBaHma koachbnuneHTsl MHAEKCNpyIoTes Kak ¢ [glfb][wilk].

3710 obecneunBaeT NnpenmMywecTeo Npu o6beanHEHUN BCEX HYNEBLIX pa3fernoB U3-3a OrpaHU{EHWs NONoOChl Yac-
TOT B MpeAenax Kaxaon rpynnsoi.

B.8.5 MacwrabHble koadpuumneHTbl

Mpy KoAMPOBaHWKM CNEKTPanbHBIX 3HAYEHWUI UCTIONb3YeTC OAMH KBAHTOBATENb Ha KaXAylo NOfiocy maclutabHbiX
ko3athduumMeHToB. Pa3mepsbl Wwara Kaxgoro KBaHToBaTeENsl ONpefensioTcs Kak psg MacwTabHbiX koadhhuuneHToB U 06-
liee ycuneHue, KOTopoe HopManuayeT 3T MacwTabHble koadduumueHTbl. YTobbl yBENMUUTL CKaTue, MacwTabHble Ko-
a(PPULMEHTI, CBSI3aHHbIE C MONOCaMW, COAEPXaLMMMN TOMBKO HyrneBble k03hhUUMEHTLI, UTHOPUPYIOTCA NPU KOAWPOBa-
HUM U He nepegatoTes. Oblee ycuneHwe n MacwTabHble koaddrUMEHTI KBaHTYIOTCA ¢ warom 1,5 ab. Obuwee ycuneHwe
KogMpyeTcsl Kak 8-pa3psigHoe uenoe uncno 6e3 3Haka, a macwrtabHble koadbuumeHTsl anddepeHUMpPOBaHHO KOAWPY-
I0TCA OTHOCMTENbHO NpeabiayLmMX MacwTabHbix koadduumeHToB (NMMBO obwero ycunenns gns nNepeoro macwrabHoro
koadbdmumeHTa), 3aTem npumeHsieTcsl koguposanne no XaddmaHy. [inHamudeckuii gnanasoH obuwero ycunenus gocra-
TOYEH, YTOObI NpeAcTaBUTL NONHyI0 Wwkany 24-pa3psgHbix MKM 3Hauenuid.

B.8.6 Kognposanve metoaom Xadhdpmana

Koanposanue metogom XadhcmaHa ucnonbayercsi, YToObl NPeAcTaBUTL N-KpaTHbIE KBAHTOBaHHblE KO3hduuneH-
Tbl kogamn XaddmaHa, B3sITbiMU M3 ogHoM U3 11 kogoBbIX KHUL. CnekTpanbHble KoahhuuneHTbl B Npegenax n-KpaTHom
rpynnbl ynopsigoumBaloTcst (OT HU3KOIO K BbICOKOMY), M pasmep n-KpaTHoW rpynnbl paBeH ABYM UNnu YeTbipeM koadduum-
eHTaMm. MakcumaneHoe abconioTHoe 3HAYeHWe KBAHTOBAHHBLIX KO3(hUUMEHTOB, KOTOpoe MOXeT OblTb NpeacTaBneHo
Ka>kgon kogosow kHuron XaddmaHa, n uncno koaddULUEHTOB B KaXA0N N-KpaTHOW rpynne Ansa KaXaol KOAOBOW KHUM
parca B Tabnuue B.26. EcTb aBa cO60pHUKa KOZOB ANisl KAX/A0r0 MaKCUManbHOrO aGCONOTHOMO 3HAYEHUs! C Pa3NUYHOIA
dyHKumen pacnpegenenunn. Beerga Boibupaetca bnuxaiiwee us aByx pacnpegeneHuin. na 3KOHOMUM peCypCcoB Npu
XPaHeHUN KOAOBbIX KHUT (BaXXHOe 0BCTOATENbCTBO ANsi CEPUIHO BbiMyCKaeMblX AEKOAEPOB) BONBWNHCTBO KOAOBLIX KHUM
npeactaenseT 3HaqveHua 6e3 3Haka. Npu aTom amnnutyaa koadpdULUNEHTOB koaupyeTca MeToaom Xaddmana, ¢ gobas-
neHneM K KoMbuHaumm 3HaKkoBOro 6uTa kaxgoro HeHyneBoro koaddguumeHTa.

Tab6nunua B.26 — Kogoeble kHurn Xadpdmana

WHOEKC KOOOBOM KHUMM KpaTtHocTh MakcumansHoe Hanuume 3vaka
abconoTHOe 3HaveHue
0 0
1 4 1 aa
2 4 1 aa
3 4 2 HeT
4 4 2 HeT
5 2 4 ha
6 2 4 ha
7 2 7 HeT
8 2 7 HeT
9 2 12 HeT
10 2 12 HeT
11 2 16 (ESC) HeT

[Be kopoBble KHWIM TPeByIOT CneunanbHOro 3amMeqaHus: c6opHUK kogoB 0 u c6opHUK kogoB 11. Kak 6bino ckasaHo
paHee, kofosas kHura 0 COOTBETCTBYET Crydalo, Koraa Bce koathduuMeHTsl B Npedenax pasgena siBMsATCs Hynsamu.
Koposas kHura 11 mMoxeT NpeacTaensTe KBaHTOBaHHLIE KOSMULMEHTEI, Y KOTOPLIX abCOMNIOTHOE 3Ha4eHue Gornblie Unm
paero 16. Ecrnin amnnuTyaa ogHoro unm obounx koacduureHTos Gonble unm pasHa 16, ucnonbayetca crieunarnbHbii
escape-MexaHn3m KoaupOBaHNA ans NpedcTaBneHns 3TMX 3HaueHnen. AMNNMTyga kosdUUMEHTOR He A0MKHA NpeBbl-
watb 16, n cooTBeTCTBYIOLWAA Napa koampyerca metogom Xaddmana. Butel 3Haka 4o6aBnawTCA K KOAOBON KOMGWUHa-
umn. Onsa kaxgon amnnutyabl koadduumenTa, bonbluei unu pasHoi 16, gobasnseTca escape-nocnefoBaTenbHOCTb:
escape-nocnegoBatenbHoCTb = <escape_prefix><escape_separator><escape_word>,
roe
<escape_prefix> — nocnegosBatenbHocTb U3 '1' 6uUT anvHon N,
<escape_separator> — gBowndHbIl '0',
<escape_word> — uenoe 4nicnom 6e3 3Haka, msh cHayana, anvuHon N+4,

N — uucno, gocratodHo 6onbluoe, 4To6bl aMnIMTyAa KBAHTOBAHHOIO KoadduumeHTa Bbina pasHa

2" (N+4) + <escape_word>

B.9 ®yHKkuMa ynpaBneHus gUHaMU4ecKUM ananasoHom AAC
Urtobbl 06pabotaTte ncxodHbI Matepuan ¢ NepemMeHHbIMM NMUKOBLIMM YPOBHAMY, CPEAHUMM YPOBHAMMU W AMHAMM-
YeCKMM [Mana3oHoM Tak, YToObl MUHUMWN3MPOBATL M3MEHeHUs NMpy BOCMpouaBeaeHnn, HeobXoaMMo YNpaensTs ypos-
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Hem BOCMPOM3BEAEHWs Takum obpasom, 4Tobbl, HanpUmep, ypoBeHb auanora unv cpedHuin YpoBeHb My3blKW YCTaHaB-
NVBanucb B COOTBETCTBUM C XENaHWeM cryliaTensi, He3aBUCUMO OT TOro, KakoW GanaHC ypoBHeN Gbin B OPUIMHAMBHOM
nporpamme. Kpome Toro, He Bce noTtpebuTenu 6ygyT mpocnywvBatb NPorpaMMmy B XOPOLUMX aKyCTUYECKUX YCMOBUSIX
(1. e. Npy Manom okpyxatoweM Wyme), 6e3 orpaHMYeHUn Ha MakcMMarbHY IPOMKOCTb BOCTpon3BedeHus. Hanpumep,
npy NpocnyLIMBaHUM NPOrpaMM B YCIOBUSAX aBTOMOOWUNS, rge NpuCyTCTBYET BLICOKUIA YPOBEHb POHOBOIO LLIYMA, MOXHO
oXmaaTe, YTO CnywaTenb 3axo4eT YMEHbLUMTE AManasoH YpOBHEN.

Mo ykasaHHbIM MPUYMHAM yNpaBneHve AVHAMWYECKUM AMana3oHOM OOMKHO ObiTb AOCTYMHBIM B Mpeaenax cre-
uncomkaumm AAC. [Ons  poCTMKEHUst 3TOrO HeoOXOAMMO COMPOBOXAATH CXaTbll 3BYK A2HHBIMM, WCMONb3yembiMU
ONsl YCTAHOBKU M YNPaBrieHUst AVMHAMWYECKMM OUana3oHOM 371EMEHTOB Nporpammbl. 3TO ynpaeneHwe JOMmkHO ObiTb
onpeaeneHo OTHOCUTEINBHO KOHTPOITBHOTO YPOBHSI M MO OTHOLWEHWIO K BaXKHBLIM 3NI€MEHTaM NporpaMmsl, Hanpumep
avanoram.

OyHKUMKM yNpaBneHusl AMHAMWYECKUM AMana3oHoM crefytolme:

1 YnpaeneHve AMHaMU4ECKUM AMANa30HOM SIBMAETCH MOMHOCTLIO ONUMOHanbHbIM. [103TOMY NpU KOPPEKTHOM
CUHTAKCMCE HEeT HMKaKUX CITOXHbIX M3MEHEeHWW Ansi TeX, KTO He xenaeT ncnone3oBate DRC.

2 Cxartble 3BYKOBblE JaHHble MepegarTes C NOSHbIM AMHAMUYECKUM AMAana3oHOM MCXOAHOIo MaTtepuana u ¢
OaHHBIMKW AN OCYLECTBINEeHNUs YNpPaBleHusl AMHAMUYECKUM OUana3oHoM.

3 Mncopmauus anst ynpaereHust QUHAMWYECKUM Auana3oHoM MoxeT OblTb nepegaHa B kaxaoMm dperime ansi
YMEHbLUEHWA 33JepXK/M B YCTAHOBKE YCUIIEHWSI BOCMPOU3BedeHNs 40 MUHUMYyMa.

4 NHbopmauusa gns  ynpaeneHuss OUHAMWYECKMM  OUana3oHOM nepegaeTcsi C  UCNONb30BaHMEM
fill_element' AAC.

5 KOHTPOMBHLIV YPOBEHb COOTBETCTBYET MOMHOW LUKane.

6 KOHTpOnbHbIN YpOBEHb NPOrpaMMel NepegaeTcsl AN COXpaHeHUs1 COOTBETCTBUSI MEXAY YPOBHSIMM BOCNpPOU3Be-
AeHVA pasnuyHbIX UCTOYHMKOB. OTa (OYHKLMSI UCXOQHOro curHana B Gonbliel CTEeNeHN OTHOCWMTCA K Cy6beKTMBHOMY
BMEYaTNEHNIO OT MPOMKOCTU NMPOrpamMMbl.

7 KOHTpOMbHbIN YpOBEHb NPOrpamMmmel COOTBETCTBYET YPOBHIO, KOTOPLIA MOXET ObiTb YCTAHOBIEH HA MNONb30Ba-
TeNbCKOM YCTPOWMCTBE BOCMPOU3BEAEHUS OTHOCUTENBHO KOHTPONBHOIO YpoBHSA. bornee Tuxme yactu nporpammbl MOTyT
6bITb yCUneHsl No YPOBHIO, a 6onee rpoMkue YacTy nNporpaMMesl MOTYT BbITb ocnabneHsi.

8 KoHTponbHbI ypoBeHb Nporpammel onpegeneH B guanasoHe ot 0 go —31,75 gb OTHOCMTENBHO KOHTPOSbHOIO
YPOBHS.

9 KOHTpOMbHbIN ypOBEeHb Nporpammel Ucrnone3yet 7 6utoBbix nonen ¢ warom 0,25 Ab.

10 YnpaeneHve gnHaMmyeckvM guanasoHomM onpegeneHo B gvanasoHe 31,75 gb.

11 YnpaeneHve AvHaMUYECKUM auanaszoHoM ucnonb3yeT 8 6utoBbix nonen (1 3Hak, 7 3Ha4YeHW) € Larom
0,25 pb.

12 YnpagneHve gyuHaMM4YeckUM OMANa3oHOM MOXET ObiTb MPUMEHEHO KO BCEM CMEKTpanbHbIM ko3dduuneHTam
YaCTOTHbIX MOMOC 3BYKOBOIO KaHara unm K rpynnam ko3 uumneHToB, COOTBETCTBYIOLMX PA3NUYHbIM rnosiocaMm Maclutab-
HbIX KO3OHVLUNEHTOB.

13 YnpagneHve gyHaMUYECKUM AWaNa3oHOM MOXET ObiTb NPUMEHEHO KO BCEM KaHanam OAVHAKOBO WIWU pa3sfe-
neHo anst HabopoB KaHanoB.

14 Ecnu oxugaembiii Habop nHdopmaummn ynpaeneHns auHaMMYeckum QuanasoHOM OTCYTCTBYET, UCMONb3YIOTCs
nocnegHue nony4eHHbie AOMyCTUMbIE 3HAYEHUS.

15 He Bce anemeHTbl mHdopmMaummn ynpaBneHus AUHaMUHEeCKMM OManasoHOM nepepalotcs kaxawsii pas. Hanpu-
Mep, KOHTPOMbHLIA YpOBEHb NPOrpammbl MOXET NepeaasaTbcs B cpegHeM Tonbko pa3 B 200 mc.

16 Ecnu HeobGxogumo, obHapyxeHne owmbok / 3awmTta obecneumBaeTcsi TPAHCNIOPTHLIM YPOBHEM.

17 Monb3oeatenb AoJkeH ObiTb obecrneveH cpegcTBaAMU U3MEHEHUS YNIPABNEHWEM AWHAMUYECKUM [Mana3o-
HOM, NpPeacTaBNeHHbLIMU B MoToke BUTOB U MPUMEHAEMBIMU K YPOBHIO curHana.
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[11 WCO/M3K 13818-7:2006
(ISO/IEC 13818-7:2006)

[2] ITU-R gokymeHT TG10-2/3-E:1991

[3] WCO/MIK 14496-3:2009
(ISO/IEC 14496-3:2009)

[4] WCO/M3K 13818-1:2007
(ISO/IEC 13818-1:2007)
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