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PEKOMEHJALIUSL MCD-R BS.1196-7"

KoaupoBanue 3ByKOBbIX CUTHAJIOB /IJIsl HU(POBOro pagnoBemaHus
(Bommpoc MCH-R 19-1/6)
(1995-2001-2010-2012-02/2015-10/2015-2017-2019)

Cdepa npumenenust

B macrosimeit PexomeHmanmm ompenenstoTcs CHUCTEMBl KOIWPOBAaHUS HCTOYHHKOB 3BYKOBBIX CHTHAJIOB,
MIPUMEHMUMBIE ST TH(POBOTO 3BYKOBOTO W TEJIEBU3MOHHOTO PaIMOBEIaHUsA. B HeW Taxke ompenensercs
CUCTEMa, TPUMEHHUMAsl JUIS COBMECTHMMOTO B OOpaTHOM HANpaBICHHMM MHOTOKAHAIBHOTO DPACHIMPEHUS
cucTeM IU(POBOTO 3BYKOBOTO M TEJICBU3NOHHOTO PaIMOBEIIAHUS.

KuroueBble ci1oBa

3BYKOBOH CHTrHaJ, KOJAMPOBAHHE 3BYKOBBIX CHTHAJIOB, BelllaHue, HU(POBOMU, paauoBelIaHHEe, 3BYKOBOM,
TEJIEBU3UOHHBIN, KOJICK.

Accambires paguocsszn MCD,

yuumeuledas,

a) 4TO TpeOOBaHUs IMOJBH30BATENEH K CHCTEMaM KOAWPOBAHHUS 3BYKOBBIX CHUTHAJIOB IUISI HU(PPOBOTO
paauoBenianus yka3ansl B Pexomermamun MCO-R BS.1548;

b) YTO MHOTOKAaHalmbHas 3BYKOBas CHCTEMa C CONPOBOXAAMIINM H300pakeHHeM U 0e3
COIPOBOXKIAIONIETO H300paXKeHUsI sIBJIsieTCs peaMeToM Pexkomennarimun MCO-R BS.775 u uro miis cuctemsl
HI/I(I)pOBOFO paauoBCUIaHusA HGO6XOI[I/IM21 BBICOKOKAQUCCTBCHHAsA MHOI'OKaHaJIbHad 3BYKOBas1 CHUCTEMA, B
KOTOPOI NCTIOJB3yeTCs AIPPEKTUBHOE YMEHBIIICHHE CKOPOCTH TepeIadn;

C) YTO YCOBEPIICHCTBOBaHHAs 3BYKOBas cHCTeMa, onpezeincHHas B Pekomennaiuu MCO-R BS.2051,
COJICP)KUT TPEXMEPHbIE KOH(QUIYpAllMd KAHAJIOB M HWCIOJb3YyeT CTAaTHMYCCKUE WM JUHAMHUYCCKUE
METaJJaHHbIC JJIs YIIPABJICHHS CUTHAIAMHU HA OCHOBE O0OBEKTa, Ha OCHOBE CIICHBI M HA OCHOBE KaHana,

d) YTO CyOBEKTHUBHAS OIIEHKA 3BYKOBBIX CHCTEM C HEOONBIIMM YXYAIICHHEM KadecTBa, B TOM YHCIE
MHOTOKaHAJIbHBIX 3BYKOBBIX CUCTEM, sBJIseTCS npeamerom Pekomenmanuun MC3-R BS.1116;

e) 94T0 CYOBEKTHBHAs OLIEHKA 3BYKOBBIX CHCTEM C IMPOMEKYTOUHBIM KAueCTBOM 3BYKa SBIIAETCS
npeamerom Pekomenmarmu MC3-R BS.1534 (MUSHRA);

f) YTO KOIMPOBAHHME C HU3KOH CKOPOCTBHIO IMEpe/aud JUIS 3BYKOBBIX CHUTHAJIOB BBICOKOI'O KayecTBa
06110 IpoTecTUpoBaHo CekTopoM paauoceszu MCD;

)] YTO eUHO00pa3ue METO0B KOAMPOBAHMS HCTOYHHKOB 3BYKOBBIX CUTHAJIOB B Pa3IMYHBIX CITyk0ax
MOJKET 00ECIICUUTh MOBBIIICHHYIO THOKOCTh CHUCTEM U CHIDKEHHUE 3aTpaT Ha MIPUEMHBIC YCTPONCTRA;

h) YTO MHOTHE pPaJUOBELIATEIbHBIC CIYXKOBI YK€ HUCIOJIB3YIOT WM ONPEIACIHIN HCIOJb30BaHUEC
3BYKOBBIX Ko/iekoB u3 cemeiicte MPEG-1, MPEG-2, MPEG-4, AC-3 u E-AC-3;

i) yro B Pexomengaumu MCD-R BS.1548 mnepeuncrneHsl KoOmekd, KOTOpble, Kak OBLIO
MIPOJIEMOHCTPHUPOBAHO, OTBEYAIOT TPEOOBAHUAM PaJMOBEIIATENBHBIX OPraHW3alWi B OTHOLIEHWH MOJAYH,
pacnpocTpaHeHHs U Iiepeiadl;

), YTO TE€ PAJUOBELIATEIIBHBIE OpPraHU3allMM, KOTOPHIE €LIe€ HEe Hadyalld MPeJOCTaBIsATh YCIYIH,
JIOJDKHBI UMETh BO3MOXKHOCTh BBIOpaTh CHCTEMY, KOTopass Obl HAaWJIydIIMM O0pa3oM MOJXOAWIa K HX
[IPUMEHEHUIO;

Hacrosmyro PexoMeHnanuio ciemyeT IOBECTH A0 CBEJICHUS MeEXAyHapOAHON OpraHM3aldH MO CTaHJApTU3ALNU
(MCO) n MexayHnapoaHoi anekrpoTexHmdeckoit komuccuu (MOK).
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k) YTO paAJHMOBEIIATEIBHBEIM OpPraHMU3alUsAIM MOXET MOTPeOOBaThCS TPHHATH BO BHHUMAaHUC
COBMECTUMOCTh C TPAJAWINOHHBIMH PaJWOBEIIATENHHBIMA CHCTEMaMH W OOOpYIOBaHHWEM TIpU BBIOOpE
CHCTEMBI,

|) 4TO IpHU BBCACHUUN MHOTI'OKaHaJIbHOM 3BYKOBOfI CHCTEMBI HCO6XOILI/IMO IIpUHUMAaTh BO BHHMAaHHUC
CYHICCTBYIOIIUE MOHO- U CTCPCONIPUEMHUKH,

m) YTO COBMECTHMOE B OOpAaTHOM HANpaBICHHH MHOTOKAHAIBHOE pPACHIMpEeHHE CYIIECTBYIOIEH
CUCTEMBI KOJIUPOBaHUS 3BYKOBBIX CHTHAJIOB MOXET OOCCHEUUTh OONBIIYI0 A((OEKTHBHOCTh CKOPOCTH
nepeaaydu, 4eM OJHOBPEMEHHAs Mepeaaya;

n) OBLIO OBI MIPEATIOYTUTENFHO, YTOOBI CHCTEMA KOJUPOBAHUS 3BYKOBBIX CHTHAJIOB MOTJIa KOJIHPOBAThH
CUTHAJIBI ¥ PEYH, M My3bIKH C OIMHAKOBO BEICOKHM Ka4eCTBOM,

pekomeHOyem,

1 9TOOBl JJI1 HOBBIX HPUMEHEHHH HU(POBO 3BYKOBOH WM TEJNCBH3MOHHOW pPaHOBEINATEIbHOMN
nepeaayd, Korga He TpeOyercsi COBMECTHMMOCTh C TpPaAMLMOHHBIMU IeperadaMyd U 0O0OpYIOBaHHEM,
NPUMEHSJIaCh OJHA W3 CIEAYIOIIMX CHUCTEM KOIMPOBAHMS 3BYKOBBIX CHUTHAJIOB C HHU3KOH CKOPOCTBIO
nepesavu:

- pacmmpennoe HE AAC, kak ykazano 8 UCO/M3K 23003-3:2012,;

— E-AC-3, xak ykazano B ETSI TS 102 366 (2014-08);

- AC-4, kak ykazano B ETSI TS 103 190-1 v1.1.1 (2015-06) u ETSI TS 103 190-2 v1.2.1 (2015-09);
MPEG-H 3D Audio LC Profile, kak ykazano 8 UCO/M3K 23008-3:2015/ITomp. 3:2017;

[NPUMEYAHUE 1. — Pactiupennoe HE AAC sBnsetcs 6osee rudkuM pacmupeHHsM Habopom MPEG-4 HE AAC-v2,
HE AAC u AAC LC, u BrIfouaeT yHHpHUIHpOoBaHHOE KomupoBanue peun u 38yka (USAC) MPEG-D.

IMPUMEYAHUE 2. — E-AC-3 sBnsieTcst 60siee THOKUM paciiupeHHbIM Habopom AC-3.

[NPUMEYAHUE 3. — Criemnpukammmu AC-4 u MPEG-H 3D Audio LC Profile mpemycMaTpuBaioT BO3MOKHOCTH
MOAJEPKUBATh YCOBEPIICHCTBOBAHHYIO 3BYKOBYIO CHCTEMY, OnucaHHylo B Pexomenpauuu MCO-R BS.2051, u mns
00ecTieueHHsI COOTBETCTBHS KOJCKOB MOJIB30BATEISAM CIIEAYET CChUIaThCs Ha Pekomenmanmio MCO-R BS.1548.

2 9TOOBI 17151 MPUMEHEHHH NU(GPOBON 3BYKOBOW MIIM TEJIEBU3MOHHOW paJMOBENIATENbHON TIepeiayy,
Korjaa TpedyeTcss COBMECTHMOCTh C TPAAUIMOHHBIME NiepeiayaMy M 000pyA0BaHUEM, IIPUMEHSIIACH OJIHA M3
CIIEAYIONINX CUCTEM KOJMPOBAHHSI 3BYKOBBIX CUTHAJIOB C HU3KOH CKOPOCTBIO TIepeIauu:

- yposensb Il MPEG-1, kak ykazano B UICO/MOK 11172-3:1993;

— yposens || MPEG-2 pu IIOJIOBUHHOMN 4acToTe JUCKPETU3ALIUH, KaK YKa3aHo
B MCO/MDOK 13818-3:1998;

— MPEG-2 AAC-LC unmu MPEG-2 AAC-LC npu SBR, xak ykazano 8 MCO/MOK 13818-7:2006;
- MPEG-4 AAC-LC, kak ykazano B MICO/M3OK 14496-3:2009;

- MPEG-4 HE AAC v2, xak ykazano B UCO/M3K 14496-3:2009;

— AC-3, xak ykazaro B ETSI TS 102 366 (2014-08);

IMPUMEYAHUE 4. — UCO/M3K 11172-3 unorma wmmenyercss 13818-3, mockonbky 3Ta crerudukamnus BKIOYACT
11172-3 nyTem CCBUIKH.

[NPUMEYAHUE 5. — [Ipemnaraercs noanepxuBath pacmupeHaoe HE AAC, xak ykazano B UCO/MOK 23003-3:2012.
B Hero Bxomiar Bce ynomsHyTble Bble Bepcud AAC, rapaHTHpysT TeM CaMbIM COBMECTUMOCTb C HOBBIMH
MEepPCIEeKTUBHBIMU, 4 TAKXKE C YHACJEeIOBaHHBIMU CHUCTEMaMH DPaJHMOBELIAHUS MO BCEMY MHpPY, HCIONB3YsS OAHY
€IMHCTBEHHYIO pean3aluio 1eKoaepa.

3 9T0o0Bl JUII COBMECTHMOTO B OOpaTHOM HANpaBiICHHMH MHOTOKAHAIBHOTO PACHIMPEHUSI CHUCTEM
U(POBOrO TEIEBU3MOHHOTO M 3BYKOBOTO PAJMOBEIIAHUS CIIEAYET WCIOJIb30BaTh MHOTOKaHAIBHbIC
3BYKOBBIE pacuiupenus, onvcanasie B MICO/MOK 23003-1:2007;

[MPUMEYAHUE 6. — [Tockonbky Texnonorus MPEG Surround, onucannas 8 UCO/M3K 23003-1:2007, He3aBucrMa
OT TEXHOJIOTHH CKaThs (OCHOBHOTO KOJIepa), UCIONB3YEeMOW AJIs Tepelayd COBMECTHMOTO B OOpaTHOM HaIpaBICHUU
CUTHAJIA, OITMCAaHHBIC HHCTPYMEHTHI MHOTOKAHAJIBHOTO PACIIUPEHUS MOTYT HCIIOJIh30BATHCS B COYCTAHHUH C JIIOOBIMU H3
CHCTEM KOJIMPOBAHHS, PEKOMECHIOBAHHBIMY B ITyHKTax 1 u 2 pa3nena pexomeHnoyem.
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4 YTOOBI JUIS JIMHUI PACHPOCTPAHECHUS W MOJAaYM MOXKHO OBUIO MCIOJIB30BATh OJHY M3 CICIYHOIIUX
CUCTEM KOJUPOBAHUS CO CKOPOCTHIO Ha OJMH 3BYKOBOW CHTHAJ (TO €CTh HA MOHOCHTHAJ WIIM HA KOMIIOHEHT
HE3aBHCHMO KOAHMPYEMOTO CTEpEOCWTHalla) HE MEHee YKa3aHHOW Ui COOTBETCTBYIOIIEH CHCTEMBI,
3a UCKIIOYECHUEM BCIIOMOTaTeIbHBIX JaHHBIX:

— yposenb || MPEG-1 (cMm. cranmapr UCO/MDK 11172-3) co ckopocthio He MeHee 180 kOut/c
Ha OJIMH MOHO(OHUYECKHI 3BYKOBOI CHUTHAIT,

— MPEG-4 AAC (cm. crangapt UCO/MOK IS 14496-3) co ckopocThio He MeHee 144 kOuT/c Ha OUH
MOHO()OHHYCSCKUH 3BYKOBOUN CHTHAJI TP HAJIMYUH B CUCTEME JI0 5 KaCKaJlOB;

5 yroObl  JJIsI ~ KOMMEHTATOPCKMX  JIMHHUM  HMCIONB30BaJoCh  KoxupoBanue  yposHs I
HNCO/MDK 11172-3 na ckopoctu He MeHee 60 KOMT/C, 3a MCKIIIOYCHHEM BCIIOMOTAaTEIbHBIX JAHHBIX IS
MOHOCHUTHAJIOB, 1 He MeHee 120 KOUT/C il CTEpEOCHUTHAJIOB, UCTIONB3YSI COBMECTHOE CTEPEOKOINPOBAHNE;

6 YTOOBI JJIs HpI/IMeHeHI/Iﬁ BBICOKOT'O Ka4€CTBAa 4aCTOTa JUCKPETHU3AIUN COCTABJIAIA 48 KFH;

7 yTOOBI BXOJHOW CHTHall KoOJAepa 3ByKa C HH3KOM mH(POBOW CKOPOCThIO OBLUT CBOOOIEH
OT TPEBICKAKCHUH 1 YTOOBI B KOJIEpE TAKXKE HE MPUMEHSITOCHh HUKAKHX MPEIBICKAKCHU,

danee pekomeHoyem

1 oOpamatecsi k Pexomenmarmun MCD-R BS.1548 3a cBeaeHMAMH O KOH(UIYpalUsX CHUCTEM
KOAMPOBAHMs, KOTOPBIE, KaKk OBUIO JOKa3aHO, OTBEYAIOT TPEeOOBAaHWSAM IOJAYM, PACIPOCTPAHEHHUS U
nepenavu;,

2 YTO HEOOXOIWMO TPOBECTH JAllbHEHINE WCCIeNOBaHUsS TPeOOBAHHUN JJIS YCOBEPIICHCTBOBAHHOM
3BYKOBOM cHCTeMBI, ompeneneHHo B Pexomenmanmu MC3-R BS.2051, u mo 3aBepieHUM 3THX
WCCIIeIOBAaHNN OOHOBHTD HACTOSIIYIO PexomMeHmammro.

[NPUMEYAHUE. — Uadopmanuio 0 KoAeKaX, BKIIOYCHHBIX B HACTOSIIYI0 PekoMeHmamuio, MOXHO HaWTH
B Ilpmmoxenmsx 1-8.

Ipuaoxenue 1
(uHpopmanoHHoOE)

3BykoBbie MPEG-1 u MPEG-2, ypoBuu II u I11

1 Koauposanue

Konep oOpabatsiBaeT 1u¢poBOi 3ByKOBOH CHUTHA M BBIJACT CXKATHIH MOTOK OMTOB. AJITOPUTM Kojepa He
CTaHJAPTH3UPOBaH, M IO3TOMY MOTYT HCIOJIb30BaThCS PA3IMYHBIC CPEJCTBA KOJAUPOBAHHS, TaKHE Kak
Olpe/ielieHHe Topora CIIyXOBOI'O MAaCKHpPOBaHMs, KBaHTOBaHWe W MaciitabupoBanue (IIpumevanue 1).
Bmecre ¢ TeM BBIXOJ KOJepa JODKEH OBbITh TaKWM, YTOOBI JEKOJEpP, COOTBETCTBYIOIIMN HACTOSIICH
PexkoMenmanuu, BeipabaThiBajl 3ByKOBOM CHTHAI, TIOXOASIIUH JIIsl 3aIJIAaHUPOBAHHOTO TIPUMEHCHHMS.

[MPUMEYAHME 1. — Konep, oTBewaromuii  omucaHuio, npuBegeHHomy B [lpunmoxkenmmsx C u D
k Hoxymenty UICO/MOK 11172-3, 1993 ron, Oyner ynoBIETBOPATh MHHHMAIBHBIM TPeOOBaHHMSAM K IOKa3aTessM
paboTslI.

Onmucanue, mpeACTaBICHHOE HUXKE, OTHOCUTCS K THIIOBOMY KOJIEpY, MMOKa3aHHOMY Ha pucyHke 1. BxomHbie
OTCYETHI 3BYKOBOTO CHTHAJIA MOJAIOTCS Ha Kozaep. lIpy BpeMEeHHO-4acTOTHOM IMpeoOpa3oBaHUM CO3AAETCS
¢$uIbTpOBaHHOE U CYOIMCKPETU3UPOBAHHOE MPEICTABICHNE BXOIHOTO 3BYKOBOTO MOTOKA. OTOOpaKeHHBIMU
OoTCYeTaMH MOTYT ObITh JHOO OTCcueThl B mojmnoinocax (kak B ypoBHsx I wmu I, cm. Huxke), nmubo
TpaHc(hOpMHPOBaHHBIE OTCYETHI B Toamnonocax (kak B ypoHe III). [cuxoakyctudeckas Moienb, B KOTOPOU
ucronb3yercs ObicTpoe mpeoOpasoBaHue Dypbe, AEHCTBYIOIIAs MapajuieIbHO C BPEMEHHO-YaCTOTHBIM
npeoOpa3oBaHKeM 3BYKOBOTO CHTHAJIA, CO3/IaeT HAbOp IAHHBIX JIJIs YIIPaBIICHHs TPOIleCCaMH KBaHTOBAHHS U
KOJMPOBaHUS. DTH JaHHBIE PAa3INYalOTCS B 3aBUCHMOCTH OT PEaJbHOIO BBITIOJIHEHHUS CXeMbl Koaepa. OnHoi
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M3 BO3MOXHOCTEH SIBJISETCS HWCIIOJIIb30BaHUE OIICHKH IOPOra MAacKUpPOBAHHS ISl YIPABICHUS pPaOOTOM
KBaHTOBaTells. blok MacmraOupoBaHWs, KBAaHTOBAHWS W KOJMPOBAaHUS CO3JIACT HAOOP KOJWPOBAHHBIX
CHMBOJIOB W3 MPeoOpa3oBaHHBIX BXOJHBIX OTCUeTOB. HeoOXoauMo eie pa3 OTMETUTh, YTO TepeaaTodHast
(yHKIMS 3TOTO OJI0Ka 3aBUCUT OT peaju3allii CHCTEMBbI KOJAUpoBaHus. biok "ymakoBka kajapa" coOupaeT
peabHBIA TOTOK OWTOB AJII BBHIOPAHHOTO YPOBHS W3 BBIXOIHBIX NaHHBIX JAPYTUX OJOKOB (Hampumep,
JAHHBIX TI0 pacIpeaesieHHt0 OWTOB, KOA(PGUIIMCHTOB MAaCIITAaOMPOBAHMS, KOJAMPOBAHHBIX OTCUYETOB B
MOJIIIOJIOCAX) U, MIPH HEOOXOAUMOCTH, TOOABISLCT APYTYI0 WHGOPMAIUIO B TIOJIE BCIIOMOTATEIbHBIX JaHHBIX
(HampuMep, O 3alUTe OT OMINOOK).

PUCYHOK 1

Baok-cxema THIIOBOrO KoO/iepa

KonupoBanublii

1 POBO MOTOK
3ByKOBOI NCO/MBK
WUKM-cursan Bpemenno- Macmrabuposanue, 11172-3
— 1 4acTOTHOE —— KBaHTOBAHKE »{ VmakoBka Kajpa -
npeoOpa3zoBaHue W KOJJUPOBaHNE
A A
IcnxoakycTraeckast
MoJIENTh

Cxema xoaupoauust MCO/M3OK 11172-3

BcnomorarenbHble 1aHHbIE

BS.1196-01

2 YpoBHn

B 3aBucmmoctu oOT MNPUIOKCHUA MOTYT HCHOJIB30BATHCA PA3JIMYHBIC YPOBHU CHUCTEMbI KOAHWPOBAHUA
MOBBINICHHOMN CIIOKHOCTH U C YIYyUHIICHHBIMU MTOKa3aTCIIMU pa6OTBI.

Vposenwv |. Ha 3TOM ypoBHE MPOU3BOJSATCS OCHOBHOE IpeoOpa3oBaHMe BXOJHBIX HU(PPOBBIX 3BYKOBBIX
CUTHaJIOB B 32 MOANONOCk], (MKCHPOBAaHHOE pa3duWeHHe Ha CErMEHTH Uil (OPMATUPOBAHUS NTAHHBIX B
ONOKM, ONpenesieHHEe aJalTUBHOIO paclpelefieHuss OWTOB W KBAaHTOBAaHHE C  HMCIIOJIb30BAHHUEM
KOMITaHJMPOBaHUs U POPMATHPOBaHUS OJIOKOB C TIOMONIBIO MICHX0AKyCTHYECKOW Mojenu. B omHOM 1mKIe
ypoBHs | mpencrasnensl 384 oTcuera Ha KaHaJl.

Yposens 1l. Ha 3TOM ypoBHE oOecrieunBaeTcsi OTOJHUTEIBHOE KOAMPOBAHHWE pACHpECIiCeHUs OUTOB,
cojiepkaTcs K03 duireHTsl MaciTabUpoBaHUs M OTCUeThl. B ojHOM I1ukie ypoBHs Il mpepcraBieHb
3 x 384 = 1152 orcuera Ha KaHAaI.

Yposens 11l. Ha 3ToM ypoBHE BBOAWTCSA TIOBBIIEHHOE pa3pelieHne 10 4YacToTe, OCHOBaHHOE Ha
WCTIONB30BaHUK THOpUAHOro Ooka GuiIbTpoB (010K GUIBTPOB Ha 32 MOATMOJIOCH C MEPEMEHHOHN JTMHOM,
OTIpeneIsIonel JUCKpeTHbIe KO3((QUIMEHTH KOCHHYCOMIAIBHOTO mpeoOpasoBaHus). Ha stom ypoHe
NOOABJISIOTCST HEOAHOPOAHBINM KBAaHTOBATENb, aJalTUBHOE pa30MeHHe Ha CerMeHThl M JHTPOIUIHOE
KOJMpPOBaHNE KBAHTOBAaHHBIX 3HaueHM. B omHoMm rukie ypoBHs 11l npencrasiens: 1152 oTcuera Ha KaHa.
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Cym1ecTBYIOT YeThIpE Pa3IMUHBIX PEKUMa, BOSMOXKHBIX Ha JIIOOOM U3 yPOBHEH:

3
0030p

OJIMHOYHBIN KaHaI;

JIBOMHON KaHaJ (JIBa HE3aBHCHUMBIX 3BYKOBBIX CHTHAJIa, KOIWPOBAHHBIX B OJHOM ITU(POBOM
MOTOKE, HAPUMEP TPH JABYSA3BITHOM MPHIIOKEHUN);

crepeooHuss (JIEBBI M TPaBblil CHTHAJIBI CTEPEO(MOHUYECKON Maphbl, KOAMPOBAHHBIC B OJHOM
I POBOM TIOTOKE);

KOMOMHHUPOBaHHAas cTepeodoHMss (JICBBI M TPaBBI CHUTHAIBI CTEPEO(DOHUUECKON Mapsl,
KOAMPOBAHHbIE B OJHOM ITM(POBOM MOTOKE C JAaHHBIMH 00 HCIONB3yeMOH cTepeohOHHIECKOM
paccoriiacOBaHHOCTH W U30BITOYHOCTH). PeXUM KOMOMHHMPOBAHHOW CTEpeOPOHUU MOXKET
UCTIOJB30BaThCSl NI TIOBBINICHWS KAauyecTBa 3ByKa MPH HU3KUX MHUQPOBBIX CKOPOCTX
W/WITY JUTS CHYDKEHHSI CKOPOCTH TIepeiavur JaHHBIX TSl CTepeO(GOHIMUECKIX CUTHANIOB.

DopMaT KOAMPOBAHHOTO HM(POBOro NOTOKA

mudposoro noroka MCO/M3IK 11172-3 npusenen Ha pucyHke 2 mis yposHs Il u Ha pucynke 3 st

yposHs 1. KognpoBaHHBI TOTOK OUTOB COCTOUT M3 MOCIEOBATEIBHBIX KaIpOB. B 3aBUCUMOCTH OT YPOBHA
KaJp BKJIIOYAET CJICAYIOIINE OIS,

PHUCVYHOK 2
®opmat nudposoro noroka yposus I HCO/MIK 11172-3

Kamp n—1

=)

|
|
|
|
: Kampn+1
|

OcHOBHas 3ByKOBasi HH(poOpMaIus

BcnomorarenbHbie JaHHBIC

JononHuTensHas HHGOPMaLHL

3aros0BoK

VYposens Il

3aronoBok — yacTb HU(POBOrO MOTOKA, COAEpIKaIIas HHPOPMAIUIO
0 CHHXPOHH3AI[UU U CTaTyce

JonomHauTtenpHas wHGOpMAKS — YacTh HH(GPOBOTO MOTOKA, COACpIKAIIas HHPOPMALIHIO
0 pachpenesIeHuH OUTOB U KO3 GHUIIMEHTaX MacITabu pOBaHHsI

OcHoBHasi 3ByKoBass HHGOpMaIKUs — 4acTb LU (PPOBOTo IOTOKA, COAEPIKAIIAs KOJUPOBAHHBIE

OTCUCTBI MOAAHaIIa3sOHOB

BemomorarenbHble NaHHBIE — yacTh HH(POBOTO MOTOKA, COJEPIKAIIAs CBEICHMS,
onpenensieMble M0JIb30BaTeNIeM

BS.1196-02
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PUCYHOK 3
®opmat nupposoro noroka yposus III UCO/MIK 11172-3
Jona_1 + Jimna_S1+ Jhmna 2|

o || - (] -

VkazaTenb Juna 2

3arosoBoK T JnnHa 1

OcHoBHast 3ByKoBast HH (hopmarust

BcemomorarenpHbIe TaHHBIE

Yposens I
HomnonuurenbHas —4acTh LU(POBOIO MTOTOKA, COAEPIKAIIAs 3AT0JI0BOK, Y Ka3areib JUMHY _ 1 1 AuuHy_2,
uH(popMmaLys ¢ BeJleHus 0 KOd((HUIIHEHTE MaCIITAOUPOBAHUS U T. JI.
3aronoBok —qacTh [U(POBOTO MOTOKA, COJIC PrKaIasi nH(OPMAIIMIO O CHHXPOHU3AIMH U CTaTyce
Vkaszarenb — yKa3bIBaeT Ha Ha4aJlo O CHOBHOH 3BYKOBOH HH(OPMAIIII
Jimnaa_1 — JTMHA MTEePBOI YacTH 0 CHOBHOW 3BYKOBOW HH(pOPMALIII
Jnnna_2 — JUTMHA BTOPOH YaCTH O CHOBHOM 3BYKOBOI MH(pOpMAaLH
OCHOBHasI 3ByKOBasi ~ — 9acTh IIU(POBOTO TTOTOKA, COAEPKAIIAst KOMUPOBAHHBIH 3ByK
nHpOpMAIHL
BcrnomorarensHbre —YacTh U(PPOBOTO ITOTOKA, COAEPKAIIIAs CBEACHNS,
JTaHHbIE OTIpeTIeNseMbIE MOJIB30BaTENIEM
BS.1196-03
4 JexonnpoBanue

Jlexonep nprHUMaeT KOOUPOBAaHHBIE HU(PPOBBIE TOTOKM 3BYKOBBIX CUTHAJIIOB B CHHTAKCHUECKOU CTPYKTYPE,
omnpeneneHHoit B okymente MCO/M3K 11172-3, pekoaupyeT »3J€MEHTHl JaHHBIX M HCHOJb3YyeT
nH(pOpMaLHIo 11 CO3IaHNS BEIXOAHOTO IIM(POBOTo 3ByKOBOTO CUTHAJIA.

KopupoBanublii 3BykoBO#l LM(POBOH MOTOK INOCTymaeT Ha JAeKoaep. B mpolecce pacnakoBKU U
JIEKOJUPOBAHUS  JOMOJHUTEILHO IPOU3BOAMUTCA OOHApy)KEHHUE OIIMOOK, €CIM NpOBEpKa OIIMOOK
npuMeHsiach B kojiepe. L{ndpoBoll MOTOK pacmakoBBIBaeTCS JUISI BOCCTAHOBJICHUS Pa3iMUYHBIX dYacTed
nHpOpPMALMK, TaKUX KaK 3aroJIoOBOK 3BYKOBOIO IIMKJA, paclpeaeieHue OuToB, KOI(P(PHUIHEHTHI
MacITaOUpOBaHuUs, IPeoOpa30BaHHBIE OTCYETHI M, B HEOOS3aTEIbHOM MOPSIKE, BCIIOMOTATeNbHbIE JaHHBIE.
B mpomecce BoccTaHOBIEHHWs BOCCTAHABIMBAETCS KBAHTOBaHHAs Bepcusi Ha0opa NpeoOpa3oBaHHBIX
orcyeToB. YacToTHO-BpeMEHHOE NpeoOpa3oBaHKE IMEPEBOAUT 3TH NPeoOpa3oBaHHBIE OTCYETHI OOpPATHO
B JIMHEWHBIE 3ByKOBbIe 0TcueTsl MKM.
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PHUCYHOK 4

Baox-cxema nexoaepa

Konuposanuslit 3ByKOBOH
TIOTOK OHUTOB YacroTtHo- AKM-
MCOMBK 11172-3 »| Pacrarobka »| BoccranoBienne »| BPCMCHHOC oirnan
KaapoB npeodpa-
30BaHHe

Hexonep UICO/MDK 11172-3

#

BcrnomorarensHble
JTaHHBIE
BS.1196-04

Ipuioxenue 2
(undopmManmoHHOe)

3BykoBbie MPEG-2 u MPEG-4 AAC

1 BBenenue

B crarmapre UCO/MOK 13818-7 omuchiBarOTCS 3BYKOBBIE CTaHNIAPTHI, HE MMEIOIUE COBMECTUMOCTH B
00paTHOM HaIpaBJICHWH, KOTOPHIC HA3BIBAIOTCS IEPCIEKTUBHBIM 3BYKOBBIM KomupoBanuem (AAC)
MPEG-2. OtoT cTaHgapT SBIsSETCS CTAaHIAPTOM JJIsl pean3allii MHOTOKaHAIBHBIX CHCTEM 00Jiee BEICOKOTO
KayecTBa I10 CPABHEHUIO C KAa4e€CTBOM, JTOCTUTAEMbIM NMpPHU HEOOXOAMMOCTH O0ECHeueHHs COBMECTHMOCTH
B 0O6paTtHOM Hampasiennu ¢ MPEG-1.

Cucrema AAC umeer Tpu Hpoduiis sl MPEeJOCTaBICHUS KOMIIPOMECCA MEXIy TpeOyeMoH MaMsThio,
MOIITHOCTBIO 00pabOTKH M Ka4eCTBOM 3BYKa.

- Ocnosnoii npoghuns

OcHoBHO# poduins obecnieurnBaeT 0ojee BHICOKOE KaueCTBO 3ByKa Ha JIF0OOH JTaHHOW CKOPOCTH Mepeaadu
naHHbIX. [ oOecneueHrsi BBICOKOTO KadecTBa 3ByKa MOTYT OBITh HCIOJIB30BAaHBI BCE CpPEACTBA,
3a UCKJIIOYCHUEM PETYIUPOBKH ycuiieHus. Tpedyemast mamsiTh 1 MOITHOCTb 00pa0OTKH BHIIIE, YeM B CITydae
ucnonb3oBanus npoduns LC. Jlekoaep OCHOBHOro mpowiisi MOXKET ACKOAUPOBaTh NU(GPOBOW IMOTOK,
KOAMPOBAHHBIN ¢ Hcnob3oBaHneM npoduis LC.

— Ipogunv nonusicennou crosxcnocmu (LC)

Tpebyemass MOIIHOCTH OOPaOOTKM W MNaMsITh NPH HCIoNb30BaHWMU npoduiast LC MeHblie, yem npu
MPUMEHEHUH OCHOBHOTO NPO(HIIsl, B TO BpeMs Kak KauecTBO paboThbl coxpaHsercs: BRICOKUM. [Ipoduns LC
HE UMEeT NpeICcKa3aTelis U CPeICTBa PETYIMPOBKH YCHIICHUS, HO MOPSIOK BPEMEHHOTO OTPaHMUCHHS ITyMa
(TNS) orpanunyes.
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- Tlpogpune macuwmadbupyemoii uacmomot ouckpemuzayuu (SSR)

[Ipoduns SSR MokeT mpenocTaBUTh MacITAOWPyeMBId YaCTOTHBIA CHTHANI C YCTPOHCTBOM PETYIHPOBKU
ycunenus. [Ipu ero UCTIONBE30BaHUU MOYKHO BBIOPATH MOJIOCHI YAaCTOT JUIS JICKOJUPOBAHHUS, TAKUM 00pa3oM
TpeOyeTcsi MeHbllee anmnaparHoe odecriedeHue Ui aekoaepa. Hampumep, s 1eKOAMpOBaHUS Ha 4acTOTe
nuckpetnzanu 48 kK[l TONBKO caMoil HU3KOW TMOJOCHI YacTOT JEKOJEp MOXKET BOCIPOHM3BOAUTH IOJIOCY
YacTOT 3ByKOBOT'O CHUTHAJIA IHUPUHON 6 K[ 1| MPH MUHUMAIBEHOW CIIOKHOCTH JACKOAUPOBAHHS.

Kak nokazano B tadnure 1, cuctema AAC nojiepxuBaet 12 TUIOB YacTOT AWCKPETU3AIUH B JUAMA30HE OT
8 10 96 kI't 1 110 48 3BYKOBBIX KaHAIOB. B Tabmuie 2 nmoka3aHpl KOH(QUTypalliu KaHAJIOB M0 YMOITYAHUIO,
KOTOpPBIE BKIIFOYAOT MOHOGOHHIO, ABa KaHaja, IATh KaHAJIOB (TPHM OCHOBHBIX/IBA 3aJHUX KaHala), MATh
KaHAJIOB ¢ KaHAIOM HHM3KOYAacTOTHBIX A(dexToB (HUD) (mmpuna monockr menee 200 I'm) mT. 1. Kpome
KOH(UTYpaluii 0 YMOJYaHUIO, MOKHO 33J1aTh YUCJIO TPOMKOTOBOPUTENCH Ha KAXKIO0W MO3UIMH (OCHOBHOMM,
OO0KOBOI W 3amHEH), TO3BOJSISL pean30BaTh THOKYIO OPraHU3aI[MI0 MHOTOKAaHAIBHON TPOMKOTOBOPSIIEH
cucremsl. [lomnepxuBaeTcs TakKe BO3MOXKHOCTh yMEHBIIEHHs dYHcia KaHaioB. Ilomp3oBaTenns MoOXeT
YCTaHOBUTH KOA(PUIMECHT JIUIS CBEJICHHSI MHOTOKAHAIBHBIX 3BYKOBBIX CUTHAJIOB B JIByXKaHAJIbHBIH CUTHAL.
[ToaToMy KadecTBO 3BYKa MOXET KOHTPOJHUPOBATHCS C WCIOJIH30BAHHEM YCTPOHCTBA BOCHPOU3BEACHHUS,
HMMEIOMIEeTO TOJIBKO JIBa KaHaja.

TABJIMIIA 1
HonnepmnnaeMble JacCTOThI JUCKPETU3ALIUHA
YacroTa AMCKpeTU3aluu
('m
96 000
88 200
64 000
48 000
44 100
32 000
24 000
22 050
16 000
12 000
11 025
8 000
TABJIMIIA 2
Koudurypauuu kanaios no ymonyanuiw (Ilpumeuanue 1)
Yncno HazBanmue kanaia,
BYKOBbIE€ CHHTAKCHYECKHE TOOpasKeHHE 0 YMOTYAHUIO onpejejeHHoe
.| rpomko- | 3BY Or0d M
3navenue™! FE))BO - | 21eMEHTBI, IePeUHCIeHHbIe | JIeMEHTA HA IPOMKOrOBOPHTEb B PexomMenaaumu
Teﬂgﬁ B Nops/iKe MpueMa (IMpumeuanue 2) MC?3-R BS.775 nan BS.2051
(Ipumeuanue 3)
1 1 single_channel_element M + 000 Moo
O/IHOKaHAJIbHBIH_JIEMEHT
2 2 channel_pair_element M + 030, M - 030 JleBblif, paBblit
3JIEMEHT _Mapbl_ KaHAJOB
single_channel_velement() M + 000 ITenTpamsHbi
3 3 OJITHOKaHaJIbHBIH 371eMeHT()
channel_pair_element() M + 030, M - 030 JleBbrit, ipaBbIit
3JIEMEHT Tapbl KaHaJIOoB()
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TABJINIIA 2 (npoodonsicenue)

Ha3panue kanaga.
rq;l;ﬁg_ 3ByKOBbIEe CHHTAKCHYECKHE OTo0pakenue N0 yMOJI4aHHIO onpejejieHHOe ’
3navenne’’ FE))BO u- | 2TeMEHTBI, IEPEUHCACHHBIC | JIEMEHTA HAa IPOMKOrOBOPHTEb B Pexomennamun
Tengﬁ B MOpsI/IKe NpuemMa (Ilpumeuanue 2) MC?3-R BS.775 nau BS.2051
(IIpumeuanue 3)
single_channel_element() M + 000 IeHTpabHbiii
OJTHOKaHAJIBHBINA 3J1eMeHT() P
channel_pair_element() . .

4 4 STIeMEHT. MapE, Karanon() M + 030, M — 030 JleBblii, paBbIit
single_channel_element() M + 180 Moso ¢ a3¢ddexrom
OJIHOKAHAJIBHBIA _371eMeHT() 00BEMHOT0 3BYKa
single_channel_element() M + 000 IeHTpabHbiii
OJTHOKaHAJIBHBINA 3J1eMeHT() P

5 5 channel_pair_element() M + 030, M — 030 Ters, npansi
JJIEMEHT ITapbl_ KaHaJoB() ' - 1P
channel_pair_element() JleBslit ¢ 00BEMHBIM 3BYKOM,
3JIEMEHT Maphl_ KaHAJOB() M+110,M - 110 MpaBbIii ¢ 0OBEMHBIM 3BYKOM
single_channel_element() M + 000 IenTpabHbiii
OJTHOKAHAIBHBIA_371eMeHT() P
channel_pair_element() . .

5 ool SICMCHT IIaphl._ KaHATOB() M + 030, M - 030 JleBwlit, mpaBEIit
channel_pair_element() M +110 M — 110 JleBblii ¢ 0GBEMHBIM 3ByKOM,
9JIEMEHT Tapbl_ KaHaJoB() ' TIPaBBIA ¢ 00BEMHBIM 3BYKOM
LEE;LZTG%QIB 0 LFE1 HuzkouacToTHBIX 3 PeKToB
single_channel_element() M + 000
OJTHOKAHAIBHBIA_371eMeHT()
channel_pair_element() M + 030 M — 030
9JIEMEHT Tapbl_ KaHaJoB() '

7+ 1 [channel_pair_element

7 (bporTas- channel_pair_element() M + 045 M — 045 Ho2

—_— 9JIEMEHT Tapbl_ KaHaJoB() '
channel_pair_element() M +110. M — 110
3JIEMEHT Maphl_ KaHAJOB() '
Ife_element()
amemenT  HUD() LFEL

8-10 - - 3ape3epBUpOBaH -

single_channel_element() M + 000
OJTHOKAHAIBHBIA_371eMeHT()
channel_pair_element() M + 030. M — 030
3JIEMEHT Iapbl  KaHaJOB() '

1 6+1 channel_pair_element() M +110. M — 110 W1
9NIEMEHT mapbl_ KaHasoB() ' e
single_channel_element() M + 180
OJTHOKAHAIBHBIA_371eMeHT()

Ife_element()
amemenT  HUD() LFEL
single_channel_element() o
OJIHOKAHAJIbHBIN 311eMeHT() M +000 HenrpanbHbiii
channel_pair_element() . .
SNeMeHT TapE, KaHanon() M + 030, M — 030 JleBwlit, paBbIit
: JleBblif 60KOBO# ¢ 0OBEMHBIM
channel_pair_element() - .
12 7+1 | snemenT maprr_xamanos() M + 090, M — 090 3BYKOM, TIPABEIi OOKOBO
TBIJIOBOU - - ¢ 00BEMHBIM 3BYKOM
chane_pai_element) |y 15 - 126 e T
JJIEMEHT Tapbl_ KaHAIOB() ' YKOM, Tp "
- - ¢ 00BEMHBIM 3BYKOM
Iafnee—ﬁlee]_[r?engl(zla 0 LFE1 HuzkouyacToTHBIX 3 (eKToB
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TABJINIIA 2 (oxonuanue)

Ha3zBanue KaHaJia,

rq;l;ﬁg_ 3ByKOBbIE CHHTAKCHYECKHE Oto0pa:kenue Mo yMOJYAHHUIO onpejejieHHOe
3navenue”! FE))BO - | 2TeMEHTBI, ePEeYHCICHHbIE | JJIEMEeHTa HA IPOMKOrOBOPHTED B Pexomennamun
T engﬁ B Nopsi/iKe MpuemMa (Ilpumeuanue 2) MC?3-R BS.775 uau BS.2051
(IIpumeuanue 3)
Slngle—ChannEI:EIement() M + 000 DpoHTANBHBIN LIEHTPAILHBIN
OJJHOKAHAIIbHBIH_351eMeHT()
: DpoHTANBHBIHN JIEBbIi
channel_pair_element() M + 030, M — 030 LEHTPaIbHBIH, (PPOHTANBHBIH
3JIEMEHT Maphl_ KaHAJIOB() o o

MPaBBIA IEHTPaNbHBIH
channel_pair_element() M + 060. M — 060 DpOHTALHBIN JICBbI,
JJIEMEHT Iapbl_ KaHaJoB() ' (hpoHTANBHBII IpaBbIid
channel_pair_element() M + 090 M — 090 JleBbIit OKOBOM, ITPaBBIH
3JIEMEHT Mapbl_ KaHAJOB() ' 00KOBOI
channel_pair_element() M +135 M— 135 ToII0BO JIEBBIH, THUIOBON
3JIEMEHT Mapbl_ KaHAJOB() ' MIpaBbIi
Slngle—ChannEI:EIement() M + 180 ThIIOBOH LIEHTpAIBHBII
OJTHOKAHAIIbHBIHA_351eMeHT()

Ife_element()

snement  HUD() LFE1 HuskouactoTHbIX 3¢ dexTon-1

Ife_element()

snavent HAD() LFE2 HuskouactoTHbIX 3¢ dexToB-2
13 22+2 single_channel_element() U + 000 BepxHuuii ¢ppoHTANBHEIH

OJTHOKAHAIIBHBIN_351eMeHT() LEHTPATBHBIH

: BepxHuuii ppoHTANBHBIH

channel_pair_element() U + 045, U - 045 JIEBBIH, BepXHUH (pPOHTAIBHEIN

9JIEMEHT Tapbl_ KaHaJoB() .

HpaBbIii
channel_pair_element() U + 090. U — 090 BepxHuii 1eBbIi 00KOBOIA,
3JIEMEHT Maphl_ KaHAIOB() ! BEPXHHUH MPaBbIii OOKOBOI
Slngle—ChannEI7element() T+ 000 BepxHuii HeHTpanbHBIH
OJTHOKAHAIIbHBIHA_351eMeHT()
channel_pair_element() U +135. U — 135 BepxHHuii TBUTIOBO# JICBBIH,
3JIEMECHT Mapbl_ KaHAIOB() ! BEPXHUH THUIOBOW NpaBbIil
single_channel_element() U + 180 Bepxuuii ThU10BOM
OHOKaHAIBHBINA dmeMenT() LEHTPAIbHBII
single_channel_element() B + 000 HwxHuit GpoHTATBHBIH
OTHOKaHATBHBINA dmeMenT() LEHTPAIbHBII

- HwxHnii GpoHTANBHBIHN JEBbIH,
channel_pair_element() B + 045, U - 045 HIDKHUH (DPOHTAJIBHBIH
3JIEMEHT Iapbl  KaHaJOB() o

HpaBbIii
single_channel_element() M + 000 TenTpamsusii
OHOKaHAIBHBINA dmeMenT()
channel_pair_element() M + 030, M - 030 JleBeIit, npaBbIi
3JIEMEHT Iapbl  KaHaJIOB()

741 channel_pair_element() M +110. M — 110 JIeBbIii ¢ 0OBEMHBIM 3BYKOM,
14 . | DJIeMEHT mapbl  KaHaIoB() ' NpaBblid ¢ 00BEMHBIM 3ByKOM
BEpPXHUH = =
Ife_element()
snement HUD() LFE1 HuskouacToTHBIX 3 eKToB
i JleBblii BepxHHU
channel_pair_element() U + 030, U-030 (hpoHTaNBHBIH, TIPABbII
3JIEMEHT _Maphbl_ kKaHajos() ” ”
- - BEpXHMI (POHTANBHBIIT
15 - - 3ape3epBUpoBaH -
*1

KOH(bI/II‘ypaHI/ISI 3BYKOBBIX BBIXOJHBIX KaHAJIOB YKa3bIBACTCHA LIeTI)IpeX6I/ITOBI)IM oJIEM, B KOTOPOM COACPIKUTCA 3HAUCHUC

KoH(uUrypanuu kanaios, onpeaenentoe B ISO/IEC 23001-8:2013 "He 3aBucsiiue OT MeTOAa KOJIUPOBAHUS KOJOBBIC TOUKH'".
MPEG-2 mnpumensiercss K 3Ha4UeHHsM KOHQUrypauuu KkaHanoB, He mpesbimatomum 7. MPEG-4 AAC npumensercs x
3HAYCHUSAM KOH(UTYpaIU KaHAJIOB, HE TIPEBBIIAIOIINM 15.

*2

MC3-R BS.775.

H. 1. — HENpUMEHMMO; KOH(HTypamus KaHaJIoB OTCyTCTByeT B Pexomenmarmm MCO-R BS.2051 wm Pexomennmanum

IMTPUMEYAHUE 1. — Criucok npusener u3 tabmuist 1.19 ISO/IEC 14496-3:2009/Amd.4:2013.

IMPUMEYAHUE 2. — Unentudukamus

Pexomengannu MCD-R BS.2051.

TPOMKOrOBOpUTENEH ¢

IIOMOIIBIO

0003HAYECHUH,

COOTBETCTBYIOLIUX
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[MPUMEYAHUE 3. — Cinenyer o0paruTh BHHMMaHHME Ha TO, 4TO O0O3HAa4YeHWS W Ha3BaHMS KaHAJOB 3aBHUCAT
0T (haKTUUECKON KOHPUTIYpaLIMN KaHAJIOB.

2 Koauposanue

OcnoBHas ctpykrypa konepa AAC MPEG-2 nokazana Ha pucynke 5. B cuctemy AAC BXOJST Cleayromme
CpPEICTBa KOJUPOBAHUSL.

- PerynmpoBka ycuiieHHSI — pETyJIMpOBKa YCWJICHHS pa30WBaeT BXOJHOW CHTHaJl Ha YETBIpPE
paBHOYIAJICHHBIC TOJIOCHI YaCTOT. PerynupoBka yCuiieHus UCIob3yercs B mpoduie SSR.

- bank ¢GuIbTpoB — MOAM(HUIIMPOBAHHOE AHUCKPETHOE KOCHHYCHOE mpeobpazoBanne (MDCT),
peanu3yemMoe 0aHKOM (WIBTPOB, pazjiaraeT BXOJHOM CHTHall Ha CHEKTPAbHBIC COCTABISIOIINC
MOJIBEIOOPOK C YaCTOTHBIM pa3pelicHueM, paBHbIM 23 ['1, 1 BpEMEHHBIM pa3pelicHUEeM, PaBHBIM
21,3 Mmc (128 crnekTpadbHBIX COCTABIISIONIMX), HIM C YaCTOTHBIM paspemieauemM B 187 ' u
BpEMEHHBIM paspemnieareM B 2,6 Mc (1024 criekTpaidbHBIX COCTABJISIONINX) TPH THCKPETH3AIHH,
paBHoii 48 k['1. @opma OKHa BEIOMPACTCS] MEXKTY IBYMS alIbTCPHATUBHBIMU (hOPMaMK OKOH.

- Bpemennoe orpanmucnue myma (TNS) — mocie anamusza, peaausyeMoro OaHKOM (GHIBTPOB,
BeImoniHsAeTcs oneparus TNS. Meroxg TNS mo3BosisieT Kofepy OCYIIECTBISITH KOHTPOJIb HaJl TOHKOM
BPEMEHHOM CTPYKTYpOH IIIyMa KBAaHTOBAHMSI.

- Komuposanue cpeannx/60koBeix (C/B) crepeocHrHansoB W KOAWPOBAHHE HMHTEHCHBHOCTH
CTEpEOCHTHAJIOB — KOJMPOBAaHWE WMHTEHCUBHOCTH CcTepeocurHanoB u koaupoBanue C/b
CTEPEOCUTHAJIOB MOKET OBITh TNPHMEHEHO JUIi MHOTOKAHAJIBHBIX 3BYKOBBIX CHTHANOB. Jlis
COKpaIlIeHHs TIepeAaBacMoil MH(POPMAIMK O HAINpPABICHUU IPU KOAWPOBAHMHM HHTEHCHBHOCTH
CTEPEOCUTHAJIOB  IepefaeTcs TOJbKO JHeprerudyeckas orubaromas. Bwecto mepemaun
W3HAYAIBHOTO JIEBOTO M TMPAaBOrO CUTHAIOB Npu KoaupoBanuu C/B cTepeocHUrHaloB MOTYT
nepenaBaThcsi HopMupoBaHHas cymma (C Kak mocpeauHe) u pasauiia curHaiioB (b kak cOoky).

- HpCI[CKaE]aHI/IC — JJId CHHIXKXCHUA I/I36I)ITO‘IHOCTI/I CTallMUOHAPHBIX CUTHAJIOB OCYHICCTBIIACTCA
IpeCKa3aHue BPEMEHHOH O0O0NacTH MEeXIy CHEKTPAJbHBIMH COCTABISIONIMMH TOCIIETYIOIINX
KaJIpOB B TIOJIBHIOOPKAX.

- KBaHnToBaHne M moMexoycTOMYMBOE KOAMPOBAHME — B YCTPOMCTBE KBAHTOBAHHS HCIOJIB3YeTCS
HEJTMHEHHBI KBAaHTOBATEIb ¢ maroM pasMepoM B 1,5 nb. KomupoBanne Xaddmana npumMeHsieTcs s
KBaHTOBAaHHOTO  CIIEKTpa, Pa3MYHBIX  KOX(PQUIMEHTOB MacmTabupoBanuss ©  WHGOpMAIHU
0 HaIpaBJICHUH.

— YcrpoiicTBo (opMaTupoBaHusl NOTOKa OMTOB — HAKOHEL, YCTPOHCTBO (pOPMAaTHPOBAaHUS MOTOKA
OWTOB WCIIONB3YETCsl JUIsl YIUIOTHEHHs MOTOKa OWUTOB, KOTOPBHIA COCTOMT W3 KBAaHTOBAHHBIX H
KOJIMPOBAHHBIX CIEKTPAIbHBIX KO3(Q(HUINEHTOB M HEKOTOPOH MOIMOJHHUTENbHONW HH(OpMAauy,
MOCTYTAOMIEH OT KaXKJI0r0 HHCTPYMEHTA.

- HCHXO&KYCTH‘IGCK&H MOJCIIb — TCKYIIII/Iﬁ mopor MaCKUpOBaHUA PACCUUTHIBACTCA C UCIIOJIB30BAaHUEM
NICHX0AaKyCTUYECKOH MOJENIH BXOJHOTO CHTHaiA. lIpuMeHseTcs NCHX0aKyCTHYeCKas MOJIENb,
ananoruyHast Mojienin 2 UCO/MOK 11172-3. OTHomIeHHEe CUTHAI/IITYM, TIOITy4aeMOe Ha OCHOBaHUH
nopora MackKMpoBaHUs, 1 BXOJHOW YpOBEHb CHTHAJIA UCIIONB3YIOTCS B IPOLECCe KBAHTOBAHHS IS
MHHUMHM3AIMN CIBIIIIMOTO IIyMa KBaHTOBAHUS M, KPOME TOTO, JJIsI BBIOOpA COOTBETCTBYIOILETO
CpE/CTBA KOJUPOBAHUSL.
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OcHoBHast ctpykrypa nekogepa AAC MPEG-2 mnokazana Ha pucyHke 6. B ocHOBHOM mporecc
JACKOONPOBaHUA ABJIACTCA IMTPOLECCOM, OGpaTHBIM KOAWPOBAaHUIO.
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PHUCYHOK 6
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OyHKIUU AEKOJIepa COCTOST B 00HAPYKCHUHU OMMCAHUsI KBAHTOBAHHOTO 3BYKOBOTO CIIEKTPA B IIOTOKE OUTOB,
JCKOJIMPOBaHUM KBAHTOBAHHBIX 3HAYCHWUH H Jpyrod WH(GOpPMAIMH O BOCCTAHOBICHUW KBAaHTOBAHHBIX
CHEKTPOB, 00pabOTKEe BOCCTAHOBIIEHHBIX CIIEKTPOB C IMOMOIIBIO JIFOOOTO YCTPOWCTBA, JCHCTBYIOIIETO B
MOTOKE OWUTOB, B IEJSAX TMOIYYCHUS PEATBHOTO CIIEKTPa CUTHAIA, OMUCHIBAEMOT0 BXOJHBIM IIOTOKOM OUTOB,
W, HaKOHel, TpeoOpa3oBaHWM CIIEKTPOB YAaCTOTHON 0OIAacTH BO BpPEMEHHYIO O00IacTh ¢ Win 0e3
WCTIONIb30BaHMs JIOTIOJHHUTENLHBIX CPEJCTB PETYIUPOBKH ycwieHus. Cremys IelnH TepBOHAYATHLHOTO
BOCCTAHOBJICHHUS U MacIITAOUPOBAHUS BOCCTAHOBJICHHS CIIEKTPA, UMEETCS MHOTO JIOTIOJIHUTEIILHBIX CPEICTB,
KOTOpBIC M3MCHSIFOT OJUH WK 0o0Jiee U3 CIEKTPOB Jyiss oOecreueHus 0osnee 3pPeKTUBHOTO KOIUPOBAHMUS.
Bo3MoXHOCTE "CKBO3HOTO TIPOX0/1a" COXpaHIETCS I KaKIOTO U3 JOTIOTHUTEIBHBIX CPEACTB, paOOTAOIINX
B CHEKTPAILHOW OOJIACTH, W JUIS BCEX CIIy4aeB, KOTJAa CIIEKTPalbHAs ONEpPAaIs MPOIYCKASTCs, CIIEKTPHI
Ha €ro BXOJI€ IPOXOAST HEMOCPEICTBEHHO Yepe3 YCTPOHUCTBO 0e3 M3MEHEHMUSL.

4 BoicokoddpdexTuBnoe AAC u 1y01upoBaHUEe CEKTPAJIBHOM MM0JI0CHI

[Tpu BeicokoahdhextnBHOM AAC (HE AAC) ocymectBusieTcs 1yOaupoBaHue crieKTpabHOH monocs! (SBR).
SBR mnpeacraBnser coboii MeTos BBHICOKOI(()EKTUBHOTO KOAWMPOBAHUS BBICOKMX YacTOT B ajlrOpHUTMax
ckatust 3Byka. OH IMO3BOJISIET TOBBICUTH IMMOKa3aTeldn PabOThl HU3KOCKOPOCTHBIX KOJCKOB 3ByKa M peuw,
mub0 yBeNMWYMBAas IIMPUHY IIOJOCHI 3ByKa HA JAHHOHW CKOPOCTH, JIMOO TmOBHImAs 3((HEeKTUBHOCTD
KOJMPOBAHUS Ha 3aJaHHOM yPOBHE KauecTBa.

Komupyetcs u mepenaeTcss TONBKO HWKHSAS YacThb CreKTpa. UenmoBeueckoe yxo Hamboyiee YyBCTBHUTEIBHO
MMEHHO K 3TOM 4acTu crnekTpa. BMecto nepenaun BepxHeil yactu cnektpa SBR ucnone3yercs kak npouecc
MOCTKOIMPOBAHUS I BOCCTAHOBJICHHS 00Jiee BBICOKHX YaCTOT HA OCHOBaHMHM aHAJIN3a MEPEJaHHBIX Oonee
HU3KMX YacTOT. TOYHOE BOCCTAHOBJICHHE oOOecreurMBaeTcs Iepenadel cBs3aHHBIX ¢ SBR mapamerpor
B KOZAWPOBAaHHOM IIOTOKE OMTOB Ha OYE€Hb HU3KOHM CKOPOCTH Mepefauy JaHHbIX.

IX(F)I IX()!

Konep - Hexonep

f

4

Bxon —————— [Ilepenaua »  Bexon
BS.1196-1

ITorox 6uroB HE AAC mpeacrasisier coboii pacmupeHue notoka 6utos 3Byka AAC. JlonoiaHHUTENbHBIE
nanHele SBR BcTpauBaroTcst B aneMeHT HamoiaHeHust AAC, TeM caMmbIM rapaHTHpPysi COBMECTUMOCThH CO
crangaptoM AAC. Texnonorus HE AAC siBnsieTcst IBYXCKOPOCTHOM cucteMoii. COBMECTUMEIH B 0OpaTHOM
HanpaBJIeHUH OOBIUHBIN MOTOK OMTOB 3Byka AAC HampapisieTcsl Ha MOJIOBUHHOM YacTOTE TUCKPETH3aLUN
pacumpenns SBR, Takum oOpasom nexonmep AAC, KOTOpbIi He cCrmOcoOeH [AeKOIMpoBaTh JaHHBIE
pacmupenus SBR, BbIZacT BBIXOAHOW CHUTHAA BpEMEHHM HAa YaCTOTE JTUCKPETHU3AIUU, COCTABIISIONICH
MIOJIOBHHY OT Tipou3Boaumont aexoaepom HE AAC.

5 BeicokoapdextnBHOe AAC Bepcun 2 1 mapaMeTpHYecKoe CTepeo

HE AAC v2 sBnsercs pacmmpenuem HE AAC wu mpencrasnsier mapamerpuueckoe crepeo (PS)
JUIsl TIOBBIIICHUS 3()(HEKTUBHOCTH CHKATHS 3BYKA JUISI CTEPEOCUTHATIOB HIU3KOW CKOPOCTH.

Ko;[ep AHAJIM3UPYCT 3BYKOBOI>i CTCPCOCUTHATI U KOHCTPYHUPYCT MNApaMETPUUCCKOC MNPCACTAaBICHUC
CTepeOI/I306pa)KeHI/I$L Tenepb HECT HCO6XO,Z[I/IMOCTI/I nepeaaBaTtb 00a KaHaJla, WU KOAUPYCTCA TOJIBKO
MOHO(i)OHI/I‘-IeCKOG BOCITPOU3BCACHUC IIEPBOHAYAIIBHOIO CTECPCOCHUTHAJIA. OTOT cHUrHan nepeaacTtca BMECTE
C nmapamMeTpamu, HGOGXOJII/IMBIMI/I JJIs1 BOCCTaHOBJICHH A CTepeOI/I306pa)KeHI/I$I.
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BS.1196-2

B pesynbTare BOCIpUHMMAaeMOE KauyeCTBO 3BYyKa HHU3KOCKOPOCTHOTO TIOTOKa OWTOB 3ByKa (Hampumep,
24 xOUT/C), BKIIIOYAIOIIEr0 MapaMETPUUYECKOE CTEPEO, 3HAYMTEILHO BBIIIE, Y€M KauyeCTBO aHAIOIHMYHOIO
ITOTOKa OWTOB 0€3 TapaMeTPHICCKOTO CTEPEO.

[lotox OutoB HE AAC v2 crpoutrcs Ha mnoroke OutoB HE AAC. JlonmosHUTENbHBIC JaHHBIC
MapaMeTpPUYECKOro CTEPEO BCTPaMBAIOTCS B 3AneMeHT pacmupeHus moHonotoka HE AAC, tem cambiM
rapanTtupys coBmectuMocTh ¢ HE AAC, paBHo kak u c AAC.

Hexonep HE AAC, KoTOpbIil HecCOoCcOOeH NEKOAUPOBaTh PaCIIUPEHHE MapaMeTPHUECKOro CTepPeo, BBIIAET
MOHO(OHHYECKHI BEIXOTHON CHTHAJ Ha MOJHYIO MUpUHY nojockl. OObruHbIi nexonep AAC, HecrioCOOHBIH
NEeKONMpOoBaTh JaHHBIE pacmupeHns SBR, Beimaer MoHOGOHHYECKW BBIXOJHOW CHUTHAJd BpPEMEHU Ha
MOJIOBUHHOM 4acTOTE JUCKPCTU3ALUH.

Ipuinoxenune 3
(uHpopmanoHHOE)

3BykoBbie AC-3 u E-AC-3

1 KoaupoBanue

Hudposoit anroput™m cxarust AC-3 mMoxer koaupoBaTrh OT 1 10 5,1 kaHaJIOB 3BYKOBOI'O MCTOYHHKA M3
npencrarienus MKM B mociieioBaTebHBIN MOTOK OUTOB Ha CKOPOCTSX MEpeaur JaHHBIX OT 32 KOUT/C 10
640 xbut/c. Anroputm AC-3 mocturaer BbICOKOH 3(p(QEeKTHBHOCTH KOAMPOBaHUs (OTHOLICHHWE CKOPOCTH
nepeaayd JaHHBIX Ha BXOJE K CKOPOCTH MepeAadyd AaHHBIX Ha BBIXOJE) IyTeM IPyOOro KBaHTOBAaHUS
MPEICTABICHHUS 3BYKOBOI'O CUTHAJIa B YaCTOTHOM obmacTu. CTpyKTypHas cxema 3TOro Iipolecca oka3zaHa Ha
pucynke 7. IlepBeIM 1maroMm B TIpollecCe€ KOJUPOBAHHUS SBIAETCS IpeoOpa3oBaHHE 3ByKa U3
MOCJIEI0BAaTeIbHOCTH  BpeMeHHBIX BblOopok HWKM B mocienoBaTenbHOCTh  OJIOKOB  YaCTOTHBIX
ko3 duumentoB. ITo ocymecTBisiercss B OaHke (QUIBTPOB, peaausylolmMx aHanu3. llepekpriBarormecs
6noku 512 BpeMeHHBIX BBIOOPOK YMHOXKAIOTCSI HA BPEMEHHOE OKHO M IIPE00pa3yroTCsl B YaCTOTHYIO 00J1aCTh.
W3-3a mepekpeiBaromuxcs ONIOKOB Kakjas BxomHas BelOopka WMKM  mpencraBmsercs  AByMs
MocJeI0BaTeNIbHBIMU TpeoOpa3oBaHHBIMU Ojokamu. [IpencraBieHne B 4acTOTHOM 00JacTH MOXET OBITh B
TakOM CJIy4ae YMCHBIIEHO BJBOE TaK, 4YTOOBI B KaXIOM OJIOKE COJEPKANIOCh 256 4aCTOTHBIX
kodpdunmentos. OTaenbHbIe YacTOTHBIE KO3(DOUIIMEHTHI MPEJICTABICHBl B IBOMYHON IKCIIOHEHITUATLHON
HOTAIlMM KaK JBOWYHAs HKCIIOHEHTa M MaHTHcca. Habop SKCIOHEHT Koaupyercsl B rpyboe mpelcTaBieHne
CIEeKTpa CHrHaja, KOTOpPBIH HAa3bIBACTCS CHEKTpaJbHOW orubaromiei. OTa creKkTpaibHas oruodaromas
WCTIONIB3yeTCA BHYTPEHHEH CTaHAaPTHOM MPOTrpaMMOi pactipeiesieHrst OMTOB, KOTOpast OTPEAETAET, CKOIBKO
OWTOB WCIOJNB3YyeTCs JIISl KOJMPOBAaHUS KaXKIOH OTHeNbHOW MaHTHCChl. CHEKTpalIbHYI0 OTHOAIONIYIO H
rpy00 KBaHTOBaHHbBIE MAHTHCCHI JJIs1 6 3BYKOBBIX 0JI0KOB (1536 3ByKOBBIX BBHIOOPOK) (OPMATHPYIOT B Kaap
AC-3. TTotok 6utoB AC-3 siBisieTcst OCIIe0BaTENHLHOCTEIO Kaapos AC-3.
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BS.1196-07

Peansnbiit xonmep AC-3 ropas3no cioXHEe, 4eM JTO IIOKa3aHO Ha pHUCYHKe 7. Bxmrodarorcs Takke
crenyromue GyHKIUN, He N300pakKeHHBIE BEIIIIE:

2
B

MIPUCOCMHSCTCS 3arojIOBOK Kajpa, coaepKamuil uHpopManui (CKOPOCTh Mepeadd JIaHHBIX,
YacToTa JUCKPETH3allid, YHCIO KOJWPOBAaHHBIX KaHAJIOB W T.[.), HEOOXOAWMYIO  JUIs
CHHXPOHU3AINH U JEKOAUPOBAHUS KOJUPOBAHHOTO MTOTOKA TAHHBIX;

BBOJISITCSI KOABI OOHAPY>KEHHUS OLIMOOK JUI 00ecTiedeHs] BO3MOXXHOCTH POBEPKHU JIEKOIEPOM TOTO,
YTO MPUHATHINA Ka/Ip JAHHBIX HE COAEPKUT OIUOOK;

MOXXKHO JHMHAMHYECKH H3MEHSITh CIEKTPalbHOE paspelieHue OaHKa (HIBTPOB, PEATH3YHOLINX
aHaM3, C TeM YTOOBI JIydllle COOTBETCTBOBATh BPEMEHHO-YaCTOTHOW XapaKTEPUCTUKE KaXKIOTO
3BYKOBOTO OJIOKa;

MOXXHO KOJHMPOBATh CIEKTPATbHYIO OTHOAIONIYI0 € HW3MCHSEMBIM BPEMEHHO-YaCTOTHBIM
paspelieHneM;

MOXKET BBIMOJHATBCS 0OO0Jee CIIOKHOE pAaclpeielieHie OWUTOB M HM3MEHEHHE MapaMeTpoB
CTaHJApTHON BHYTPEHHEH NpOrpaMMbl pachpefiefieHdss OWTOB, ¢ TeM 4TOOBl co3/1aTh Oolee
ONTUMAJILHOE pacipesiciieHne OUTOB;

KaHaJIbl MOTYT OBITh OOBEIUHEHBI HA BBICOKMX YacTOTaX B MEJSIX JIOCTHXKCHHUS OOJbIeit
3¢ HEeKTUBHOCTH KOAMPOBAHUS )i PaOOTHI Ha 00JIEe HU3KUX CKOPOCTAX MEPeIadyn JaHHbIX;

IIPU JBYXKaHAIbHOM PEXHUME MOXKET C YCIIEXOM BBIIOIHATHCS MPOLECC IIOBTOPHOIO KOJUPOBAHHUSA
C TIOMOIIBI0 MATPUYHOW CXEMBI JUIsS 00eCTieueH s IOTIOJIHUTEIbHOM 3P )EeKTUBHOCTH KOUPOBaHUS
U IPEJOCTABJICHHs BO3MOXHOCTH IIOJIy4E€HHUs YJIyYIIEHHBIX PE3YyJbTaTOB B Cy4yac JEKOAUPOBAHUS
JIBYXKaHaJbHOTO CUTHAJIA MATPUYHBIM JEKOAEPOM OOBEMHOTO 3BYUaHHSL.

HexonupoBanue

OCHOBHOM IIpOLCCC JACKOAWPOBAHUA SABJIACTCA IMIPOLECCOM, 06paTHI>IM KOAWPOBAHUIO. I[eKoz[ep,

MOKa3aHHBIA Ha PUCYHKE 8, TOJDKEH CHHXPOHU3UPOBATH KOJUPOBAHHBIA OTOK OMTOB, MPOBEPATH OLIMOKU U
nedopMaTHpPOBATh PA3IMYHBIE TUIBI JAHHBIX, KaK, HAIpUMep, KOJUPOBAHHYIO CHEKTPAIbHYI0 OTHOAIOIIYIO
M KBaHTOBAaHHBIE MAHTHUCCHL. Pe3ynbpTarbl pabOTHI CTAaHAAPTHONW MPOTPaMMBI pacIpeleNeHns: OWUTOB
WCTIONB3YIOTCS JJIsl PACIIaKOBKU M JEKBaHTOBaHUs MaHTHcC. CrieKTpanbHas orubaromuias JeKOAUpYeTCs A
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CO3/IaHUS OKCIOHEHT. OKCIOHEHTHI M MaHTHUCCHI OOpaTHO MPeoOpa3yloTcs BO BPEMEHHYK O00JIaCTh
JUTSL CO3/TaHMSI IEKOINPOBAHHBIX BpEeMEHHBIX BEIOOpOK KM,

PUCVYHOK 8
Hexonep AC-3

Konmposannbrii Cunxponmsanus kaapos AC-3,

N
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CrieKTpa CHHTE3 NKM

BS.1196-08

Peanpnsiii nexonep AC-3 cioxknee, 4eM 3TO MOKa3aHO Ha pucyHKe 8. Bkirodarotcs ciemyromue QyHKIHH,
HE M300pa’KeHHBIC BHIIIE:

3

B cilydae OOHapyXeHHs ONIMOOK B JaHHBIX MOXET IPUMEHSTHCS CKPBIBAHHE OIIMOOK WIIH
BBIKJIIOUCHHE;

KaHaJlbl, BBICOKOYACTOTHBIN KOHTCHT KOTOPBIX ObLI O6’B€,Z[I/IH€H, JOJIKHBI OBITH Pa3bCANHCHBI;

JTOJIKHO TIPUMEHSTHCS IEKOIUPOBAHNE C TIOMOIIBI0 MATPUYHOM CXEMBI (B ABYXKaHAJILHOM PEXHME)
KaXIblid pa3, KOr/a KaHajbl ObIJIM MOBTOPHO KOJUPOBAHBI C IIOMOIIBI0 MATPUYHON CXEMBI;

paspeiieHue 0aHka (UIBTPOB, PEATU3YIOIIUX CHHTE3, JO/DKHO IUHAMUYECKH MEHSITHCS TaK XKe, KakK
3TO WMEJNO MECTO B XOJle Tpollecca KOTUPOBaHUS B OaHKe (UIBTPOB KOJEpa, PeaTn3yromInX
aHaIIN3.

E-AC-3

Pacmmpennoe AC-3 (E-AC-3) mo0aBisieT HECKOJIBKO JOMONHHUTEIBHBIX HHCTPYMEHTOB KOJMPOBAHHS K
BHIIIIEONTUCAHHOMY 0a30BoMy kojieky AC-3. JlomomHuTeNbHbIE HHCTPYMEHTHI KOJUPOBAHUS 00€CIIEUNBAIOT
MOBBIIIIEHHYI0 3()(QEeKTHBHOCTh KOAMPOBaHUs, KOTOpas JaeT BO3MOKHOCTH pabOThl Ha Ooliee HHU3KHX
CKOpOCTSIX TepeAayd, TOrna Kak JOIMOJHHUTENIbHBIE XapaKTEPUCTHUKH OO0ECICUMBAIOT JIOTOJHUTEIBHYIO
THOKOCTBh TIPHIIOKEHHS.

JlonoaHUTENBHBIE UHCTPYMEHTBI KOJUPOBAHHUS:

aJanTUBHBIA THOPUIHBIN NpeoOpa3oBaTeslb — AOMOIHUTEIbHBIA YPOBEHb, IPUMEHIEMBI B OaHKe
GunbTpoB aHanmmM3a/cuHTE3a Ui o0ecriedeHMs Oosiee TOHKOTO CIIEKTPAIBHOTO pa3perIeHHs
(1/6 ot AC-3);

nepexoHas IMnpeaurymoBas 06pa60TI<a - HOHOHHHTCHLHBIﬁ HHCTPYMCHT [JII COKpPAIICHUA
MEPEXOJHBIX MTPEAIITYMOB;
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- CIICKTPAJIbHOE pACHIMPEHUE — CHHTE3 JCKOJIEPOM KOMIIOHCHTOB HamOOJiee BBICOKMX YacTOT
Ha OCHOBAaHHH ITOO0YHOM MH(POPMAITHH, CO31aBacMON KOIEPOM;

- pacuipeHHoe oObeIWHEHWE — Tpu OOBEJUHEHUHM KaHAIOB OXBaThiBaeTca (asa Hapsay
C aMIUIUTYIOM.

JIONOJTHUTENBHBIE XapaKTEePUCTHKH:
- Oosee ToUHas JieTaIU3aIus CKOPOCTH MEPeIavn JaHHBIX;
— OoJree BBICOKass MaKCHMaJIbHAs CKOPOCTh TTepeIad JaHHBIX (3 MouT/c);

- IMOATIOTOKM MOI'YT HECTH JONOJHHUTCIIBHBIC 3BYKOBBIC KaHaJlbl, HAIPUMEP 7.1 chs wm
KOMMCHTAaTOPCKUC NJOPOKKHU.

Ipuiaoxenue 4
(uHpopmanoHHOE)

MPEG Surround

1 BBenenue

Texnonorus MCO/MDK 23003-1 unmn MPEG Surround oGecrieurnBaet upe3BbIYaitHO 3PGEKTUBHBIA METO
KOJIMPOBAHMSI MHOTOKAaHAJIHHOTO 3BYKa U MO3BOJISET MepeaBaTh OKPYKAIOMIKUN 3BYK Ha CKOPOCTSIX, KOTOPHIE
OOBIYHO HCHOJIB3YIOTCS IJI KOJUPOBAHUS MOHO- MJIM cTepeo3Byka. C ee MOMOIIbI0 MOXHO MPEACTaBUTh
MHOTOKaHAIIGHBIA 3BYKOBOH curHan N KaHaIOB HA OCHOBAaHMH HUCXOMSINEro cMmelmreHus kaHainoB M <N u
JOTOJHUTENbHBIX KOHTPOJIBHBIX NaHHbIX. B mpeamounTaeMbix pexumax skcmryarauun koxep MPEG
Surround IpoOU3BOIUT MOHO- UM CTEPEOHUCXOSIICE CMEIICHUE U3 MHOTOKaHAIIBHOI'O BXOJHOTO 3BYKOBOT'O
CUTHaja. JTO HHUCXOJSINEe CMENIeHHEe KOTUPYeTCS C HWCHOJIh30BAHMEM CTaHIAPTHOTO 0a30BOTO KOJEKa
3ByKa, HAIpUMEpP OJHOW M3 CHCTEM KOJAMPOBAHUS, PEKOMEHIYEMBIX B IMyHKTaX | U 2 pa3gena pekomeHoyem.
B nomnonuenue k Hucxopsmemy cmeriennto MPEG Surround reHepupyeTr onucaHHe MPOCTPAHCTBEHHOTO
M300paKeHHs MapaMeTPOB MHOIOKAHAJILHOIO 3BYKa, KOTOPOE JIOOABISAETCS KaK MOTOK BCIIOMOIaTEIbHBIX
JaHHBIX K 03a30BOMY KOJEKY 3ByKa CIIOCOOOM, COBMECTHMBIM B OOpaTHOM HaIlpaBlieHUH. TpaauiimoHHBIE
MOHO- WJIH CTE€PEOJICKOJIEPhl HTHOPUPYIOT BCIIOMOTATEIbHBIC TAHHBIE U BOCIIPOU3BOMAT 3BYKOBOH CTEpeo-
WU MOHOCHUTHaN HuUcxoxsmiero cmemenus. OcHamennsle MPEG nmekonepsl cHadana JEKOIUPYIOT MOHO-
WM CTEPEOHHCXOISIIee CMEIIEHHE, a 3aTeM HCIOJB3YIOT MapaMeTpbl MPOCTPAHCTBEHHOTO HM300paKeHHUS,
W3BJIICUCHHBIE W3 T[IOTOKA BCIOMOTaTENbHBIX JAHHBIX, JUIsI TEHEPUPOBAHUS BBICOKOKAUYECTBEHHOI'O
MHOTOKaHAJIbHOTO 3BYKOBOT'O CUTHAJIA.

Ha pucynke 9 nokazan npunuun MPEG Surround.
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PHUCYHOK 9
Hpuanun MPEG Surround, Hucxoasimee cMelIeHHe KOAMPYETCs ¢ HCIO0JIb30BaHHeM 0a30B0ro KoJeKa 3ByKa

Konep MPEG Surround

Crepeo-
WIH MOHO- ’---------'---------------------= quﬂoe I[eKO)JepMPEGSurround
HUCXOJs1IEE H = HUCXOJA1IEE
CMeEIIICHHe v = CMelleHue Crepeo-
. WITH MOHO- R
> = HHCXOs1Iee
ABrOoMaTH4eCcKoe CMCILICHHE IS B ES >
> MHOTOKaHAITbHOE
> HHCXOJIsIIIee
. —O BOCCTAaHOBJICHHE
1212)2%32an P . (pakynpTaTHBHO) .
ABromaru-
P N OneHka 4ecKoe IIpoctpan-
g CTBEHHBIE
TPOCTPAHCTBEHHBIX HUCXOATICE g
MapameTpoB CMEIICHUE pameTp

BS.1196-09

Ucnonezys MPEG Surround, cymiecTBylompe ycIyrd IJIETKO YCOBEPIICHCTBOBATH i oOOecredeHus
OKpYJXKalolllero  3ByKa CHOCOOOM, COBMECTMMBIM B oOpaTHOM HampaBieHun. Crepeoaekonep
B CYIIECTBYIONIEM TPAIUIIMOHHOM II0JIb30BAaTEIBCKOM YCTpOicTBe MrHOpupyeT nanHeie MPEG Surround
data ¥ BOCITPOM3BOIUT CTEPEOCUTHAN O3 YXyIICHHUsT KauyecTBa, Torna Kak cHatkenustii MPEG Surround
JIeKOJIep MOCTaBIAET MHOTOKaHAIBbHBIN 3BYK BHICOKOT'O Ka4eCTBa.

2 Koauposanue

Hens kogepa MPEG Surround 3akiouaercs B MpeACTaBICHHH MHOTOKAHAJIBHOTO BXOJHOTO CHUTHAaja Kak
COBMECTHMOTO B OOpaTHOM HAIpPaBICHUH MOHO- HJIM CTEPEOCHIHAJAa B COUYETAaHWU C HPOCTPAHCTBEHHBIMHU
napamMeTpaMm, KOTOPBLIC IIO3BOJIAIOT BOCCTAaHABJIMBATDH MHOTOKaHaJIbHBIN BI)IXO)Z[HOI71 CHUTHaJI, CXO0XKHH B
OTHOUICHUH BOCIPHUATHS C IIE€PBOHAYAIBHBIMM MHOTOKaHAJbHBIMKM BXONHBIMH CHrHajmamu. Hapsgy c
aBTOMAaTUYECKH TEHEPHUPYEMBIM HHUCXOAALIMM CMEIICHHEM MOXET MCIIOIb30BaThCSl CO3AaHHOE BOBHE
Hucxoxsmee cmemienne  ("XyzoxecTBeHHOe — cMmerieHue").  Hucxopngmee — cMmemieHHe — COXpaHHUT
MIPOCTPAHCTBEHHBIE XapaKTEPUCTUKH BXOJIHOTO 3BYyKa.

MPEG Surround cTpouTcs Ha TEXHOJIOTMM NapaMmeTpuieckoro crepeo B coyeranun c¢ HE AAC, B
pe3yiibTaTe 4ero Bo3HukaeT craHiaptHas crerudukanus HE AAC v2. [lytem codeTaHUs] MHOXKECTBEHHBIX
MOJyJIel TMapaMeTPUUECcKOro CTepeo W JAPYrHX pa3paboTaHHBIX B IOCIEeNHEe BpeMs MOAyJedH Obuh
OIIpeaeNiCHbl PAa3IUYHbIE CTPYKTYPHI, MOJACPKUBAIOIIME PA3HbIE COYETAHUS PAa BBIXOAHBIX KaHAJIOB U
KaHAJIOB HUCXOJSIET0 CMeUleHus. B kauecTBe mpumMepa: Ajsi MHOTOKaHaJBLHOTO BXOAHOIO CHrHaia a 5.1
UMEIOTCS TPU pa3iniHble KOH(UTypauu — oxHa KOHGHUTrypanus JUisi 0a3upyIOUIMXCs HA HUCXOJSIIEM
CMEILIeHNH cTepeocucteM (KoHpurypamus 525) u aBe pa3nuuHble KOHQUrypauuu Uit 0a3upyIOMMXCcs Ha
HUCXOJSIIEM CMEIIeHNH MOHOcUcTeM (kKoH(urypamus 515: u 515,, ucnonp3yromas Apyroe codeTaHHe
Y3II0B).

B MPEG Surround BXOST psii HHCTPYMEHTOB, ITO3BOJISIONINX TPUMEHSITh XapaKTEPUCTHKH, KOTOPBIE JIAIOT
BO3MOXHOCTb HCIIOJIB30BaTh 3TOT CTAaHAAPT B IIMPOKMX MacmTadax. OJHON M3 KIFOYEBBIX XapaKTEPUCTHK
MPEG Surround sBmsieTcsi COCOOHOCTH MHOCTENEHHO MAaclITadMpOBaTh KayecTBO MPOCTPAHCTBEHHOI'O
M300pakeHHsd OT OYEeHb HHU3KOTO IPOCTPAHCTBEHHOTO 3arojioBKa J0 Mpo3padyHocTH. Eime omHol u3
KJIFOUEBBIX XAPaKTEPUCTUK SBISAETCS TO, YTO BXOJA JEKOAEpa MOXHO CJAelaTb COBMECTUMBIM
C CYIIECTBYIOIIIMMH MaTPUYHBIMHU TEXHOJIOTHSIMH OKPY>KaOILEro 3ByKa.

OTH U IpyTrHe XapaKTEPUCTHKU PEATH3YIOTCS CIEAYIONUMI OCHOBHBIMH HHCTPYMEHTAMHU KOIMPOBAHUSI.

- OcTaToyHOe KOAMPOBAHWE — HAPSAy C TPOCTPAHCTBEHHBIMH TapaMeTpaMH TaKXKe MOTYT
nepeaaBaThCsl OCTATOYHBIC CUTHAJBI IPU MCIOJIb30BAaHUKM METO/a F'MOPHUIHOTO KOJUPOBAHUS. DTH
CUTHAJIbl 3aMEHSIOT YacTh HEKOPPEIMPOBAHHBIX CHUTHAJIOB (SBJSIOIIMXCS YacThiO  Y3JIOB
MapaMeTPHUIECKOro crepeo). OCTaToYHbIe CUTHAJIBI KOAUPYIOTCS IIyTEM MPeo0pa3oBaHUsl CUTHAJIOB
obmactru K3® B obmacte MDCT, mnocie wuwero koaddumuentst MDCT koaupyrotes
¢ ucnionb3oBaaneM AAC.
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ManI/I‘lHa}I COBMECTUMOCTh — (baKy'J'H:TaTI/IBHO CTCPCOHUCXOAAIIICC CMCHICHHUC MOXKCET 3apaHcC
O6p36aTLIBaTLCH, 9TOOBI OBITH COBMECTUMEIM C TpaAUIUOHHBIMHU MATPUYHBIMU TCXHOJIOTHUAMHA
OKPY’Karomiero 3ByKa AJist o0ecrieueHuss COBMECTUMOCTH B 06paTHOM HaIrpaBJI€HHUHU C JCKOACpaMHU,
KOTOPBIC CITOCOOHBI ACKOAUPOBATh TOJIBKO IIOTOK CTepCO6I/ITOB, HO CHAOKEHBI MaTpUYHbIM
JACKOACPOM OKPYKAIOIIEro 3ByKa.

IIpon3BonbHBIE CHTHANBI HHUCXOAAIIEro cmemeHus — cucrema MPEG Surround cmocoOHa
0o0pabaTeiBaTh HE TOJNBKO TI'EHEPUPOBAHHOE KOJEPOM HHUCXOMMIIEE CMEIICHUWE, HO H
XYZ0XKECTBEHHOE CMEIICHHEe, TIOCTaBIsAEMOE KOJiIepy B JONMOJNHEHHWE K TEPBOHAYATHLHOMY
MHOTOKaHAJIbHOMY CHTHAITY.

MPEG Surround no UKM — o6s1yH0 mipocTpancTBennbie mapamerpsl MPEG Surround mecytes B
YaCTH BCIIOMOTATENbHBIX JAHHBIX 0a30BOM CXeMBl CxKaTus 3ByKa. I mpHiIoKeHWH, B KOTOPBIX
Hucxoxsee cMmenieHue nepenactcs kak UKM, MPEG Surround Ttakke momaepKuBacT METO,
MO3BOJISIIOIMN  MEPEHOCUTh MPOCTPAHCTBEHHBIE @ApPAMETPhl MO HECKATHIM ayJUOKaHaIaM.
B ocHoOBe 3TOTO JEKUT TEXHOJIOTHS, U3BECTHAS KaK CKPBIThIE JJAHHBIE.

Jexonuposanue

Hapsimy ¢ 00pa®oTkoii MHOIOKaHAJIBHOTO BBIXOAHOTO curHaia jaekogep MPEG Surround Ttaxke
MOJICP)KUBAET 00PaOOTKY aJbTEPHATHBHBIX KOH(DUTYypaInil BBIXOAHOTO CHTHAIIA.

MHorokaHaabHbIN
Konep MPEG Surround

Buptyanbubiii  okpyxatommii 3Byk — cucreMa MPEG Surround MokeT 3KcmiyaTHpoOBaTh
MIPOCTPAHCTBEHHBIE TApaMETPBl [UI CBEICHHS HHCXOZISAIIETO CMEMIEHUS OO0 BBIXOIHOIO
CTEpEOCUTHAJIa BHPTYaJIbHOTO OKPYXKAIOIIEro 3ByKa IS BOCIPOM3BEACHHA B TPaAWLIHOHHBIX
HaylIHuKaxX. B cranmapre ykaspiBaeTcsi He (DYHKIMS Mepeaadd, YIUTHIBAIOMIas CTPOCHUE TOJIOBEI
(HRTF), vo Tonmpko mHTepdeiic k atum HRTF, uto mpemocrasmsier cBOOOMY MpH peamu3aiuil B
3aBHCUMOCTH OT Clly4asl Ucroib30BaHus. OOpaboTKa BUPTYaIbHOTO OKPYXKAIOLIETO 3BYKa MOXKET
NPUMEHSTHCS. Kak B JIGKOJIEpe, TaK U B KOZepe, MPHYEM IMOCIEAHUI 00ecleunBaeT BOZMOKHOCTD
OIYIICHHUS] BUPTYAIILHOT'O OKPY’KAIOIIEro 3ByKa MPH HUCXOSIIEM CMEIIEHNH, 0e3 HE00X0IUMOCTH
npumeHeHus aekogepa MPEG Surround. Bmecte ¢ Tem nekogep MPEG Surround MokeT OTMEHUTB
00paboTKy BHPTYaJBHOTO OKPYXKAIOIIETO 3ByKa MPH HUCXOMAAIIEM CMCEIICHHH M TOBTOPHO
NPUMEHHUTh ANbTEPHATUBHBIA BUPTYaJbHBIA OKpYKatommi 3ByK. OCHOBHON MPUHIIMIT OTOOpayKeH
Ha pucysnke 10.

PHUCYHOK 10

JexonupoBaHue BUPTYaJabHOIro okpy:xaiouero 3syka MPEG Surround

HRTF

Crepeonucxopsiee CMEICHHE

3D H((ﬂ%
— V)

ITpocTpaHCcTBEHHBIE TApaMETPhI

Koauposarme/tie peada

BS.1196-10

PacmmpeHHbIl MaTPUYHBIH PEXUM — B CIIydae TPaIULMOHHOTO CTEPEOKOHTEHTA, KOr/a Mo0o4Has
npoctpancTBeHHas: uHpopMmauusi orcyTctByeT, MPEG Surround cnocoGeH oueHHTH MOOOYHYIO
MPOCTPAHCTBEHHYI0 WHPOPMAIMIO W3 HHUCXOMAAIIETO CMEHIEHHd W TEM CaMbIM CO37aTh
MHOTOKaHAJIFHBIN BBIXOJHOW 3BYK TPU YPOBHE KauyecTBa BHINIE, Ye€M TO, KOTOPOE 00ECIeUnBAOT
OOBIYHBIE MATPUYHBIE CUCTEMBI OKPYKAIOIIETO 3BYKA.
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— OTcedyenne — BCIEACTBHUE JIeXkKallel B ero ocHoBe cTpykTypbl aexoaep MPEG Surround mosxer
IIOCTaBUTh CBOM BBIXOJHOW CHUTHAN JUI1 KOH(QUIypaluii KaHAJIOB, TJ€ YUCIIO KaHAJIOB MEHbIIE, YeM
YHCIIO KAaHAJIOB B MHOTOKaHAJIbHOM BXOZAHOM CUTHAJIE KOZepa.

4 IIpoduan n ypopHH

Hexogep MPEG Surround MoXeT MPUMEHATHCS B BHIE BEPCHH BBICOKOT'O KAadecTBa W BEPCHH HH3KOM
momHocTi. O0e Bepcuu paboOTarOT HA OAHOM M TOM JK€ IOTOKE JaHHBIX, HO C Pa3HBIMH BBIXOIHBIMU
CUTHAJIaMH.

Bazosriii mpopune MPEG Surround ompeznensier mectb pazinyHBIX HEpapXUYecKuX ypOBHEH, KOTOPBIMHU
MIPEeIyCMAaTPUBACTCA PA3NIMYHOE YHCIO BXOIHBIX M BBIXOJHBIX KaHAIIOB, Pa3JIM4YHbIE JHANa30HBI 4acTOT
JUCKPETHU3alliy U pa3indHas MIMpUHA MOJOCHl AEKOJUPOBAaHUS OCTaTOYHOIO CUTHAJIA. Y POBEHBb JEKOIEpa
JOJDKEH OBITh paBeH YPOBHIO OWTOBOTO MOTOKAa WJIM BBIIE €ro, 4YTOOBbl OO0ECHEeYnTh HaaJIeKallee
nexonupoBanue. Hapsay ¢ atum nexoaeps! ypoBHeE 1, 2 1 3 crmocoOHBI JeKOINPOBATh BCE OUTOBBIE MTOTOKU
ypoBHeii 2, 3 u 4, X0Ts, BO3MOXKHO, TIPY HECKOJIFKO 0oJiee HI3KOM KadeCTBE BBUILy OTPaHUYCHHUN JEKOIEpa.
BwMmecTte ¢ TeM kauecTBO M Gopmat BbxogHoro curHana aekoaepa MPEG Surround 3aBHCHT OT KOHKpETHOM
KOH(Urypauuu aekojepa. TeM He MeHee acleKThl KOHQUTYpaiK JACKOAepa MOJIHOCTHIO0 OPTOTOHANBHBI 110
OTHOLICHUIO K Pa3IMYHBIM YPOBHSM 3TOr0 HPOQUIISL.

5 Hpncoem/menne K 3BYKOBBIM KOJ€KaM

MPEG Surround paboTaet kak pacIIMpeHHE Ha MEPUOIbI A0 M IOCIe 00pabOTKHU IMOBEPX TPaJUIMOHHBIX
CXEM KOAMPOBaHMs 3ByKa. BBumy 3TOro oH cmocoOeH 00ecneuuTh BO3MOXKHOCTH PabOThl MPaKTHUYECKU
moboro xonxepa 3Byka. @opmuposanue kaapoB B MPEG Surround oTimgaercss BRICOKOW TMOKOCTBIO, YTO
MO3BOJISIET 00ECIIEYUTh CUHXPOHHOCTh C IIMPOKUM JTHANa30HOM KOJIEPOB, a TaKKe MMEIOTCS CpeJCcTBa s
ONTHUMM3ALUN COCAWHEHUSI C KOAEpPaMH, KOTOpBIE YXE HCIONIb3YIOT MapaMeTPHUCCKUe HHCTPYMEHTHI
(mampumep, nyOIMpOBaHUE CIIEKTPATLHON TIOJIOCHI).

IIpunoxenune 5
(uHpopmanoHHOE)

Pacuimpennoe BoicokodpdextuBHoe AAC (pacmiupennoe HE AAC)

1 BBeaenne

[Ipodune pacumpennoro HE AAC, omnpeneneHHblil B paMKaX YHU(PHIUPOBAHHOTO KOAWPOBAHUS PEUU H
3Byka (USAC) MPEG-D MCO/M3K 23003-3. USAC sBisieTcsi CTaHIAPTOM KOJMPOBAHUS 3BYKOBBIX
CUTHAJIOB, KOTOPOE TMO3BOJIAET KOAWPOBATH peveBbie, 3BYKOBBIE CHTHAIBI, a TakXke JI000e covyeTaHue
PEUEBBIX U 3BYKOBBIX CUTHAJIOB IIPHU COOTBETCTBYIOIIEM KaueCTBE 3BYUaHHs Ul BCEX 3BYKOBBIX MaTe€pHajioB
B IIMPOKOM JAMamna3oHe ckopocreil nepepauu. OH MOANEPAKUBAET OJHOKAHAIBHOE M MHOIOKaHAJIbHOE
KOJMPOBaHUE Ha OONBIINX CKOPOCTAX Tepenayd, rjiae o0ecredrnBaeT MPaKTUYEeCKH MPO3pavHOe KadecTBO.
B T0 e Bpemst oH obecrieunBaeT o4eHb 3PPEKTUBHOE KOAUPOBAHUE HA OUE€Hb HU3KMX CKOPOCTSIX NepeiayH,
MTOJIHOCTBIO COXPAHSIS IIPU 3TOM IMIMPUHY MOJIOCHI 3ByKOBOT'O CUTHAJIA.

Ecnu y npenpiaynmx KoJIeKOB 3BYKOBBIX CUTHAIOB ObUTH cHieM(UYECKUE CHIIbHBIC U C1a0ble CTOPOHBI TIPH
KOAMPOBAaHUM MJIM PEUEBOr0 MIIM 3BYKOBOTro KoHTeHTa, To USAC cnocoOeH KoaupoBaTh 000 KOHTEHT C
OJIMHAKOBO BBICOKOI TOYHOCTHIO, HE3aBHCHMO OT THUIIA TAKOT'O KOHTEHTA.

Jliist Toro 9TO0BI TOCTHYh OJIMHAKOBO BBHICOKOTO KAa4deCTBA KOJMPOBAHUS 3BYKOBBIX M PEUCBBIX CHUTHAJIOB, B
USAC 1npuMeHSIOTCS XOpOIIo 3apeKOMEHIOBABIIHE ce0si METOAbl KOIMPOBAaHWSA, OCHOBAaHHBIE Ha
MOAU(UIIMPOBAHHOM JHUCKPETHOM KocMHYCHOM TmpeobOpaszoBannu (MDCT), usBectHbie mo MPEG-4 ans
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3syka (MPEG-4 AAC, HE AAC, HE AAC v2), oObeauHsiss WX C TaKUMHU CICIHATU3UPOBAHHBIMU
3JIeMEHTaMH PedeBOro KoJiepa, Kak JINHEHHOe Mpe/IcKa3anne ¢ BO30YKICHUEM IO alreOpandecKoi KOI0BOH
kaure (ACELP). CpenctBa mapamMeTpUdecKoro KOAMPOBAHWSA, Takue Kak TyONMMpOBaHHWE CIEKTPaTbHON
nosocel (SBR) MPEG-4 1 MPEG Surround 8 MPEG-D, yny4ineHsl 1 XOpomo WHTETPUPOBAHBI B 3TOT
KoZieK. B pesymbraTe momydnioch BBICOKOA((EKTHBHOE KOAMPOBAHHE, padOTaroliee BIUIOTH A0 CaMbIX
HHU3KUX CKOPOCTEH mepeayu.

B Hacrosmee Bpems B crangapte USAC onpenenstorces aBa npoduis.
— baszoswiii npogpure USAC

B 6a3oBom npodmiie USAC npencrasnens pynkimu cragaapta USAC B monHOM 00beMe IpU COXPaHCHHUU
00IIeH BRIYMCITUTEIBLHON CII0HOCTH Ha HU3KOM YpOBHE. VICKIIFOUEHBI T€ CPEICTBA, ISl KOTOPHIX TpeOyeTcs
3HAYUTENHHBIA 00hEM MaMSATH WM BRIYHCIUTETFHOW MOITHOCTH.

— Pacwupenuviii npoghure HE AAC

Otum mpodmiiem, myreM poOasieHus Bo3MokHOCTe USAC, pacmmpsieTcst CymIeCTBYIOIMUN MTpodwith
HE AAC v2, 9r0o0BI CIelanbHO OPHEHTHPOBATHCSA Ha NPHMEHECHHS, B KOTOPBIX JODKHA COXPAaHUTHCS
COBMECTHMOCTH ¢ cymiecTBytommM cemerictBoM npoduieit AAC (AAC, HE AAC u HE AAC v2). B aror
npo(UiIb BKIIOUEH YPOBEHb 2 Oaz06020 npoguis USAC. BenenctBue 3TOT0 JIEKOASPH ¢ PaCUIUPEHHBIM
npodunem HE AAC moryt nexoauposatb 6utossle motoku HE AAC v2, a Taxke 6urossle motoku USAC
(1o ABYX KaHAJIOB).

PUCYHOK 11

CTpyKTypa pacliupeHHOro BoicokodppextuBnoro AAC

AACLC SBR PS USAC

[Mpopums AAC

BeicokoaddexrrnBaoe AAC

_ Beicokoaddexrurroe AAC v2

Pacumpennoe BeicokoadpexrnBHOe AAC

BS.1196-11

B USAC moxmnepxuBaroTcst 4acToThl Auckperu3anuu ot 7,35 k' 1o 96 kI'1, mpu 3ToM OH oOecreynBaeT
BBICOKOE KauyecTBO 3ByKa /Jisi OWTOBBIX CKOpOCTEHl B AMana3oHe HauumHas ¢ 8 KOMUT/c M 110 OMTOBBIX
CKOpOCTEW, Ha KOTOPBIX JOCTHTaeTcs BOCIPHHMMaeMas Mpo3padyHOCTb. OJTO OBUIO MOATBEPKICHO
pesyibprataMu BepuduKaunoHHoro wucneitaHus (noxkyment MPEG2011/N12232), nonydeHHBIMH U3
PI'11/TIK29/0TK1 UCO/MDK, xotopsie npunoxeHsl k JJlokymenty 6B/286 (Rev.2).

Kon¢urypauus kaHaaoB Moria BBIOMpaThCS MPOW3BONBHO. 13 pasiuyuHBIX KOH(HUTypaIuii KaHaJoB,
YCTaHABJIMBAEMBIX 110 YMOJIYaHHIO, MOTYT 00ecreYnBaTh 3P (HEKTUBHYIO ITEpPeIady CUTHAIOB B OOJIBIINHCTBE
OOBIYHBIX CIICHAPHEB Pa0OThI TMPWIOKEHUH. B 3TH KOHpUrypanuu, yCTaHAaBIMBacMbIe MO YMOJIYaHUIO,
BKIIFOUEHBI Bce KoHpuryparu kaHaioB MPEG-4, Takue kak MOHO, cTepeo, 5.0 u 5.1 0o0beMHBIH, Wiu Jaxe
CXeMbI TpoMKoroBopuTeneit 7.1 wm 22.2.
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Koauposanne

Kak 310 00b19HO mpuHATO npu cranaaptusanun MPEG, crangapt MCO/MDK 23003-3 ompenensieT TOJIbKO
nporecc nexkoaupoBanus (ainoB u nortoko naHHeIX USAC MPEG-D. OH HOpMAaTHBHO HE OIpenesieT
MPOIIECC KOJUPOBAHMUS.

Tunosas BO3MOKHas CTPYKTypa Kojiepa MoKa3aHa Ha pucyHke 12.

Konep cocTout u3 cneayrommx cpeicTB KOJUPOBAHMSL.

O6pabotka crepeocurHana. Ha HH3KUX/IPOMEXYTOUHBIX OMTOBBEIX cKopocTsix B USAC
NPUMEHSIOTCS. TEXHOJIOTUH MapaMeTPHUECcKOro crepeokoaupoBanus. [TpuHimn ux padboTsl mono0eH
paboTe cpencTBa IapaMeTpHUecKoro crepeo, ommcanHoro B Jomomaenmm 2.5 k. MCO/M3K
23003-3, Ho omim4aeTcst TeM, uTo Oazupyercs Ha MPEG Surround, kak onmcano B [punoxxenun 4,
u moatomy HaszpiBaeTcsi MPEG Surround 2-1-2 (MPS 2-1-2). Komep wu3BieKaeT W3 BXOIHOTO
3BYKOBOTO CHTHala BBICOKOA((EKTHBHOE MapamMeTpUiecKoe MPEeACTaBICHUE CTEPeOOHUIECKOTO
oOpa3za. DT mapaMmeTpsl MepesaroTcsl B OUTOBOM MOTOKE COBMECTHO C MOHO3BYKOBBIM CHTHAJIOM,
MOJYYEeHHBIM B pe3ylbTare HHUCXoAsmero cmeuieHus. [lo BBIOOpY Komep MOXKET mepenaBaTh
OCTaTOYHBIH CHUTHAN, KOTOPBIM MOAKOPPEKTHPYET NPOLECC PEKOHCTPYKIHH CTEPEOCHUTHANA B
nexoxepe. MexaHM3M KOJUPOBAHHS OCTaTOYHOTO CHTHAJa TMO3BOJSET IUIABHO IEPEXOAUTH OT
MOJTHOCTHI0 MTAPaMETPUYECKOTO JO TOJHOCTBIO IHCKPETHOTO CTEPEOKOAWPOBAaHWS KaHaja.
CpenctBo MPS 2-1-2 sBusiercsi HeoThemsieMolk 4dacTbto kojeka USAC. Ilpu Gonee BBICOKHX
OMTOBBIX CKOPOCTSX, Korja mapamerpudeckoe komupoBanne u ACELP o0pr4HO HE AEWCTBYIOT,
CTEPEOKOIMPOBAHNE MOXKET OCYHIECTBISTHCS HCKItounTensHo B obmactm MDCT mocpenctBoM
KOMIIJIEKCHOTO cTepeornpeacka3anus. [103ToMy mAaHHBIN METOJ Ha3bIBAIOT CTEPEOKOAUPOBAHUEM C
KOMILJIEKCHBIM TIpejicka3zanneM. Ero MoxHo paccmarpuBaTh kKak obOoOmeHue tpaauuunonHoro C/b
CTEPEOKOTUPOBAHUSI.

Pacmupenne nonocel. [Tapamerpruieckoe paciMpeHne MOJIOCH — 3TO MHOTOKPATHO YITydlIeHHAs
Bepcust nyOmmpoBaHusi crmektpanbHOil monockl  (SBR) MPEG-4, xotopas omucaHa B
Homomuaennu 2.4 x UCO/M3OK 23003-3. Komep oneHmBaeT ormbaronlyro CIEeKTpa, TOHATHHOCTH
OoJiee BBICOKHX I10JIOC 3BYKOBBIX YAaCTOT M IEpElaeT COOTBETCTBYIOLIME MapaMeTphl Ha JEKOAEP.
B xomepe MoxkeT BBHIOMpAThCA OAMH M3 JBYX pa3IMYHBIX THUIIOB CPEICTB IIPEOOPa3OBAHUS
(rapMOHMYECKOTO WM C KONHPOBAaHWEM) M OJWH W3 TpeX KOd(P(PUIIMEHTOB NpeoOpa3zoBaHUS
(1:2, 3:8, 1:4). Do ynyumennoe cpenctso SBR siBisiercst HeoThemiieMoit yacthio koneka USAC.

bank ¢unbTpoB, kommyTauusi 610k0B. bank ¢uiasTpoB Ha ocHoBe MDCT 00pa3yer ocHOBY sizpa
Kojepa. B 3aBHCHMOCTH OT TIPUMEHEHHOTO MeXaHu3Ma (POpPMHUpPOBAaHHUS IIYMOB KBaHTOBaHUS
paspelieHue npeoOpa3oBaHusi MOXKET ObITh BbIOpaHo 1024, 512, 256 wnm 128 cneKkTpalbHBIX
nuHui. B xomMOuHanuu ¢ ko3¢ dunuentom npeodpasosanust SBR 3:8 paspemenne MoxeT OBbITH
U3MEHEHO 10 Y4 OT IEPEYUCICHHBIX BBIILIE BAPHAHTOB, OOECHEUMBAasl JYYLIYI0 BpPEMEHHYIO
JIPOOHOCTh JIaKe MPH 00JIee HU3KKUX YaCcTOTaX JTUCKPETU3AIINY.

Bpemennoe orpanndenne myma (TNS), C/b crepeokoaupoBaHue, KBaHTOBaHHE. JTH CpPEACTBa
ObuTH B3sTH 13 AAC M IpUMEHEHHI TakK, Kak onucano B Jlononnenun 2.2 k MCO/MOBK 23003-3.

Apudmernyeckuii  Komep C amanTampeld K KOHTeKCTy. KoaupoBaHHME — CIIEKTpajbHBIX
ko3 dummentoe MDCT ©6e3 oOpazoBaHus myma (TO €CTh JHTPOMHWHOE) OCYIIECTBIISETCS
apu(MeTHYECKUM KO/IEPOM, KOTOPBIH BBIOMpaeT TaONIWIBI BEPOSTHOCTEH, OCHOBHIBAsCh Ha paHee
KOJMPOBAHHBIX CHEKTPATBHBIX JIMHUSAX.

[cuxoakycTryeckoe ynpasiieHue, n3MeHeHHe kKoddduimenta MacrabupoBanus — KodppuimueHT
MacIITaOMpPOBAaHUSI OCHOBBIBACTCS Ha IICHMXOAKyCTHUECKOW MOJAENH, IMOJO0OHOH TOH, KoTopas
ucnonb3yercs B AAC, cm. Jlonomuenue 2.2 k UCO/MOBK 23003-3.

MacmrabupoBaHue, OCHOBAHHOE Ha IapaMeTpax KOJIUPOBAHUS C JIMHEHHBIM MpeJiCKa3aHHeM
(LPC) — a0 cpencTBo (OpMUpPOBaHHS CIEKTPAIBHOIO LIyMa MOXET HCIIOIb30BATHCS B KaueCTBE
aITbTEPHATHUBEI YIIOMSIHYTOMY BBIIIIE U3MEHEHHIO K03(pPumeHToB MacmTadbupoBanus. B3gemennas
BEpCHsl YacTOTHOTO TMpeJCTaBiIcHUsT Habopa koddduumentoB ¢wibtpa LPC mnpumensiercs k
cnekTpanbHbIM KoadpuuuerraM MDCT 1o KBaHTOBaHMS M KOAUPOBAHMUSL.
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ACELP. B komepe c JnHMHEHHBIM TpencKazaHHEM, BO30YyXKJaeMbIM alreOpanuecKuM KOZOM
(ACELP), npuMmeHsieTcss XOpOIIO 3apeKOMEHOBaBIIee ceOs TpeACcTaBlieHNe BO3OYKICHUS
aIanTHBHON/MHHOBAITMOHHON KOAOBOW TAaOJUIIEH, U3BECTHOE TI0 COBPEMEHHBIM PEUYECBBIM KOJIEKAM.

YmnorHenne OWTOBOro moToka. OKOHYATENbHBIH OUTOBBIA MOTOK (DOPMHUPYETCS] U3 PazIUYHBIX
3JIEMEHTOB, KOTOPbIE IPOM3BOASITCS CPEACTBAMH KOJEPa.

FAC. CpenctBo mnpsmoii koppekiuu crynenuatoctd (FAC) sBusiercs  MeXaHH3MOM,
obecreunBaOMMM IDIABHEI Tepexox OT KkomupoBanwms Ha ocHoBe MDCT, momBep)KeHHOTO
cryneHvaroctd, k konuposanuto ACELP Bo BpemeHHO# 00nacTy.

PUCYHOK 12
Baok-cxema xogepa USAC MPEG-D

(on}:( HECHKATOTO I/IKM-CH]‘HaJ‘Ia)

Crepeoobpaborka
Pacuimpenue moxocs!

Virpaeierye oMMyTanueil GIokoB

v

brnounas
KOMMYTa- Amnanunz
st LPC
Ganka
unsTpoOB
(MDCT)

v

Koo dhou-
IHEHT Bl
KBaHTH-

TNS’ OBaHUS
M/S "he

L 7 J

pHMEHE-
mue LPC
B 9aCTOT-
HOM
obmactu

*_

Kearro- A4 FAC ACELP

BaTelb

v

Apudpmern-
4eCKHH
Koziep

Amnanuz
o GuibTpOB
LPC

Koahpu-
EIOCHIEY . IMacirabu- |
Macuira- P

Gnpoa- ~ | posanue
HUsA

X X X X

( VinotHeHre GUTOBOTO MOTOKA

BS.1196-12

Jexonuposanue

BazoBas ctpykrypa aekonepa USAC MPEG-D nokasana Ha pucynke 13. Ilpomecc nexonupoBanusi 00bIMHO
OCYILIECTBIISIETCS B TIOCIIEIOBATEIBHOCTH, 00pPAaTHOH Mpolieccy KOJUPOBaHHUSI.
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PUCYHOK 13
Baok-cxema nexogepa USAC MPEG-D

C Pazynn(n‘HeHHe OGMTOBOIO TTOTOKA

"

X

i
Apudpmern-

yeCKMi ACE LP

JeKozep

Oo6parHoe Cunres
KBapTOBa- Hexonep ¢duabTpa
Hue LPC LPC
Ipumene-
Macmrabu- | nue LPC
l‘ég%lg;g' poBaHue B YaCTOTHOH
i obmactn
OOpatHbIit .
MDCT FAC

I BSBCLU.[/[BaHl/Ie, CIOKEHHUE 10 CPEICTBOM HAIOXKCHU S
1

I IMocThubrpanys HU3KHAX 4acToT

Pacumperue oo cel
CrepeooOpaboTka

1
@ecxcarbxﬁ 3BYKOBOI I/HQ\/I-CI/ITHaJD

BS.1196-13

[Iponecc nexonupoBaHusi MOXKET OBITh YKPYIHEHHO OIMCAH CJIEAYIOIINM 00pa3oM.

PasymioTHeHre OUTOBOrO IMOTOKA — JIEKOACPOM OCYIIECTBIIICTCS IMOMCK B OMTOBOM ITOTOKE BCEi
HEo0X0MMOH eMy HH(QOPMAIINY U HAIIPABIICHUE €€ HAa COOTBETCTBYIOIINE MOTYJIH JIEKOAepa.

JlexonupoBaHue B SIpe — B 3aBUCMMOCTH OT COJICP)KaHUsI OMTOBOTO MOTOKA, IEKOIEP:

*  JEKOAMPYeT M OCYIIECTBISIET MpOLeNypy, OOpaTHyI0 KBaHTOBAHUIO CIEKTPaJbHBIX
koapdunmenros MDCT, npumeHsieT MacitabupoBaHrie, OCHOBAaHHOE WIIM Ha WHPOPMAIMH O
kodpduumenrtax maciitaOupoBaHus, WM Ha uHGopmauuu o kodpdunmentax LPC, u
pUMEHsIeT Jaiee (OMLUMOHAIBHO) cpeacTBa, ocHoBaHHble HAa MDCT, ecnu oHM CYIIECTBYIOT U
npuMeHuMbl. Hakonen, mnpumensiercss oOpatHbiii npomecc MDCT  jmng  momydeHus
COOTBETCTBYIOILIEI'O CUTHANIA BO BPEMEHHOI 00nacTy;

* M pexkoxupyer uHpopmanuio, kacaromyrocss ACELP, mpou3BoauT curHan Bo30YXKICHHSA U
CHUHTE3UPYET BBIXOAHOM cUrHal ¢ momouisto Guibrpa LPC.

B3BemmBanue, crnokeHHE MOCPEACTBOM HAIOKEHHS — IMOCIEIOBATENILHOCT KaJpoB s/ipa Koaepa
COCIUHSIOT WM CIHUSIOT B XOJIe OOBIYHOTO IIPOIECCa CIIOKEHHUS IOCPEJACTBOM HAJIOKEHHUS,
u3BectHoro u3 AAC. Ilepexoasl mexny komupoBanuem, ocHoBaHHOM Ha ACELP wmu MDCT,
OCYIIECTBIISIIOTCA IyTEM CIUSHUA JaHHBIX, AekoaupoBaHHbIX FAC.

IlocTunpTpanuss HU3KAX YacTOT — JJIS YJIYyYIIEHHS KadecTBa pEYeBOr0 CHTHAJIA MOXKET
NPUMEHSTHCS ONIMOHATIBHBIA (QMIIBT, YIyULIAIOUIUNA BEICOTY 3BYKa.

Pacmipenne mosnockl, crepeoodpaboTka — HAKOHEIl, MPUMEHSIOTCS CPEICTBA MapaMeTPpUIECKOro
KOJMPOBAHMS JJIl PACIIUPEHHS MOJOCHI U CPEICTBA CTEPEOHOHUIESCKOTO KOJIMPOBAHUS B IENAX
BOCCO3/IaHUsI TIOJTHOM TIOJIOCHI, IMCKPETHOTO CTEPEOCHTHAA.

JUIsT KaXI0TO M3 OMITMOHAIBHBIX CPENICTB COXPAHSIETCS BO3MOXHOCTH 'CKBO3HOTO MPOXoja", W BO BCEX
ClIydasix, KOTJa HEKOTOpas OIepalus HUCKI0YaeTcs, JaHHBIE C €€ BXOAa MPOXOJIAT 4epe3 CPEeACTBO Oe3
U3MEHEHUS.
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4 IIpodunan n ypoBHH

B nacrosmiee Bpems B MPEG omnpenensiroTcst aBa mpoduiis, B KOTOPBIX npuMensiercs kogek USAC.
- basosviit npogune USAC

B 6a3oBom mpodrmre USAC comepskutcs moiHblid kojgek USAC, 3a UCKITIOUYEHHEM HECKOIBKHUX CPEICTB,
KOTOPBIC XapaKTEePHU3YIOTCS 3HAYUTEIBHON BBIYMCIUTEIBHOW CIOXHOCTBIO B HAWXYJIIEM ciydae. JTH
CPEICTBa BHIIIC HE ObUIH ONMUCAHBI. JlaHHBIA TPOQPUIb MPEACTABIACT COO0M YSTKHI aBTOHOMHBIN MPOQIITH
JUTSL IPUMEHCHHI U CITy4aeB MCIIOJIb30BaHUs, TPH KOTOPBIX CIIOCOOHOCTH MOIICPKKU ceMeHCcTBa mpoduiei
AAC (mpoduias AAC, mpodus HE AAC, mpodumme HE AAC v2) He sBiseTcss BaKHOM.

— Pacwupenuviii npoghure HE AAC

B mpodmite pacmmupennoro BeicokodhdexTuBHOTOo AAC comep aTcs Bce CpencTBa BHICOKOA(D()EKTHBHOTO
npodmrst AAC v2, © B TaKOM BHIE OH CIIOCOOCH NMEKOIUPOBATh BCE MOTOKH mpodurst cemeiictBa AAC.
Kpome Toro, B 3TOT mpodriib BKJIFOUEHA BO3MOXKHOCThH JIEKOJUPOBAHUS MOHO-/CTEpEOCHTHANIa 0a30BOrO
npodmrst USAC. CremoBaTellbHO, STOT TPO(HIIb ABISETCS €CTeCTBEHHBIM pasutueM mnpodmis HE AAC
v2, Tak kak MoHo-/ctepeormoacuctemMa USAC (mpum paboTe Ha HHU3KHX CKOPOCTSX) TIPHOOpeTaeT
AONOJHUTCIIbHYIO IEHHOCTH COBMCCTUMBIX XAapPaKTCPUCTUK JId PA3JIMYHBIX THUIIOB KOHTCHTA IIPU HU3KHUX
CKOPOCTSIX.

Ipuaoxenue 6
(uadopmanuoHHOE)

He 3aBucsimne oT MeT0/1a KoaupoBanus koaoBbie Touku (CICP)
st konupoBanuss MPEG

1 BBenenne

B ISO/IEC23001-8:2013 omucanbl acneKkThl KOIMPOBAHMS 3BYKOBBIX IPOrpaMM, HE 3aBUCSIIHE OT
KOJIMPOBAHHOTO TIPEJICTABIICHNUS], BKIIIOUAsi TTO3HUIIUN M CXEMY PACIIOIOKEHHUSI CHCTEM TPOMKOTOBOPHUTENCH.
KoH¢wurypamun kaHajIoB 110 yMOJTYaHUIO BKJIIOYAIOT KOH(UTYpaluy KaHaJIOB, OIMCaHHbIE B PekoMeHpamsx
MCD-R BS.775 unin MC3-R BS.2051. Bce koHpurypanuu kaHajaoB oka3aHbl B Ta0nuie 3.

TABJIUIIA 3
Kondurypauuu KaHajioB U cxeMbl pacnojioxenusi rpomkorooputeseii (Ilpumeuanue 1)
3navenne™’ Yuciao Oto0paskenne
KOHpHUrypauuu IPOMKOIO- 0 YMOTYAHHUIO YJIEMEHTA Hassanue kanaa, onpeenennoe
. B Pexomenganuun MCI-R BS.775
KaHAJI0B BopuTeei HAa TPOMKOTrOBOPHUTEJIb wn BS.2051 (Tpuveuanue 4)
(ITpumeuanue 1) | (Ilpumeuanue 2) (ITpumeuanue 3) :
0 JIi06as ycTaHOBKA
1/0.0
1 M + 000 M
(0+1+0) OHO
2/0.0 M + 030 JleBbrit
2
(0+2+0) M — 030 Tpasbrii
M + 000 LenTpanbHbIit
3 3/0.0 M + 030 JleBblit
0+3+0)
M - 030 [paBsrit
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3nauenue™
KOHGUrypauuu
KAHAJIOB
(Mpumeuanue 1)

Yucao
TPOMKOI0-
BOpUTeIeH

(Ipumeyanue 2)

OTtolpaxenue
10 YMOJTYAHMIO 31eMeHTa
HA TPOMKOIrOBOPHUTE/b
(Ipumeyanue 3)

Ha3Banue kaHaJia, onpeaejeHHoe
B Pexomengamnu MCD-R BS.775
uau BS.2051 (Ipumeyanue 4)

M + 000 HentpansHbIi
3/1.0 M + 030 JleBbrit
4
(0+4+0) M — 030 IIpaBbiii
M + 180 MoHo ¢ 3¢ PexTom 00BEMHOTO 3BYKa
M + 000 LleHTpaNIBHBIH
320 M + 030 JleBbrit
5 (0+5+0) M —030 [MpaBsrit
M + 110 JleBb1ii ¢ 00BbEMHBIM 3BYKOM
M -110 [IpaBe1if ¢ 00bEMHBIM 3BYKOM
M + 000 LleHTpasBHBIIH
M + 030 JleBbrit
3/2.1 M - 030 Ipasbrit
® (0+5+0) M + 110 JleBblii ¢ 0OBEMHBIM 3BYKOM
M -110 [TpaBblii ¢ 00BEMHBIM 3BYKOM
LFE1 HuszkogacToTHBIX 3P PeKToB
M + 000
M + 030
M —030
7 5/2.1 M + 045 1. 1.2
(0+7+0) | M-045
M + 110
M —110
LFE1
Kanan 1
8 1+1 Kanan 2 H. 1.
M + 030 JleBwrii
9 © i/;_lo_ 0) M — 030 Ipasbrii
M + 180 MoHo ¢ 3¢ dexTom 00BEMHOTO 3BYKa
M + 030 JleBwrii
10 2/2.0 M - 030 IpaBerii
(0+4+0) M + 110 JleBEIit ¢ 0OBEMHBIM 3BYKOM
M -110 ITpaBbIif ¢ 00BEMHBIM 3BYKOM
M + 000
M + 030
3/3.1 M0
11 0+ 6.+ 0) M + 110 H. JI.
M —110
M + 180

LFE1
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TABJINIIA 3 (npoodonoicenue)

3nauenue™ Yucio Orobpakenne
KOH(purypamuu IPOMKOrO- 110 YMOJTYAHMIO dJIEMEeHTa Haspanue kanaua, onpenenennoe
KAaHAJIOB BopuTeei HAa TPOMKOI0OBOPHTEJIb B Pexomennanun MC3-R BS.775
(pumeuanue 1) | (Mpumeuyanue 2) (Mpumeuanue 3) niu BS.2051 (lpumevanue 4)
M + 000 LenTpanbHbIit
M + 030 JleBbIit
M — 030 [paBsrit
12 3/4.1 M + 090 JleBbiii 00OKOBOM ¢ 0OBEMHBIM 3BYKOM
0+7+0) M — 090 [IpaBbrit 60KOBOI ¢ 0OBEMHBIM 3BYKOM
M + 135 JleBbIii 3atHUI ¢ 0OBEMHBIM 3BYKOM
M —135 [paBsrit 3810 ¢ 00BEMHBIM 3BYKOM
LFE1 HuzkodacToTHBIX 3P PeKTOB
M + 000 @OpoHTaNBHBIN LEHTPATbHBIN
M + 030 @OpoHTaNBHBIH JEBbIH LIEHTPATBHBIH
M — 030 OpoHTANBHBINA TPaBBINA IICHTPATHHBII
M + 060 OpOHTANBHBIN JIEBEIH
M — 060 @OpoHTaNbHBI MPaBbId
M + 090 JleBblii O0KOBOM
M — 090 [IpaBrrit O0KOBOIA
M + 135 THUI0BOM JIEBBII
M —135 ThIIOBOM IpaBbIi
M + 180 THUIOBOM IICHTPATBHBIN
LFE1 HwuzkodacToTHBIX 3¢ dexToB-1
13 11/11.2 LFE2 Husko4actoTHbIX 3¢ HeKToB-2
(9+10+3) U + 000 Bepxuuit ppoHTaIbHEIN EHTPATBHBIN
U + 045 Bepxuuii GppoHTaNBHBIHN JEBbIH
U - 045 BepxHuuii ppoHTaNBHBIN TIPaBBIT
U+ 090 BepxHuii neBbIit 00K0BOI
U - 090 BepxHuii npaBbiii 00KOBOMH
T + 000 BepxHuii ueHTpanbHbIi
U+ 135 BepxHuii TEUIOBOI JEBBII
U-135 BepxHuii TUIOBOIT ITpaBEIit
U + 180 BepxHuii ThIJIOBOW LIEHTPAIbHBIN
B + 000 HwoxHuid GpOHTANBHBIN IIEHTPAIbHBIH
B + 045 HwxHuit ppoHTANEHBIN JIEBBIH
U-045 Hwxauit ppoHTaNEHBINA TIPaBEIA
M + 000 LenTpanbHbiit
M + 030 JleBbIit
M - 030 [paBsrit
14 5/2.1 M + 110 JleBblii ¢ 0OBEMHBIM 3ByKOM
(2+5+0) M -110 [paBslii ¢ 00BEMHBIM 3BYKOM
LFE1 HuzkodacToTHBIX 3¢ deKToB
U + 030 JleBbIii BepXHUH (POHTAIBHBIN
U-030 [TpaBsIit BepxHU PPOHTAIBHBINA
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TABJINIIA 3 (npoodonoicenue)

3navenne”
KOH(pUrypauuu
KAHAJIOB
(Ipumeyanue 1)

Yuciao
TPOMKOIo0-
BOpUTeIeH

(Mpumeuanue 2)

Oro0paskeHue
10 YMOJIYAHHIO dJIEMEHTa
HA TPOMKOTOBOPHTEJ/b
(Mpumeuanue 3)

Ha3Banue kaHaJia, onpeaeeHHoe
B Pexomengamunu MCD-R BS.775
uau BS.2051 (Ipumeyanue 4)

M + 000 LleHTpasBHBIIH
M + 030 Jlebrit
M — 030 [TpaBerii
M + 090 JleBrrit OOKOBOMA
M - 090 I[TpaBslit 60KOBOI
15 5/5.2 M + 135 Thu10BOI 1E€BBIN
(3+7+0) M-135 ThUTOBOM TTPaBBIT
U+ 045 JleBbIi BepXHMIA
U - 045 [TpaBbIii BepXHHHA
UH + 180 IleHTpanpHBINA BEpXHUN
LFE1 JleBbIii HU3KOUACTOTHBIX 3 dekToB
LFE2 [TpaBblii HU3KOYACTOTHBIX (P PEKTOB
M + 000 LleHTpaJIBHBIH
M + 030 JleBpiii
M —030 [paBwrii
M + 110 JleBblil ¢ 00BEMHBIM 3BYKOM
16 5/4.1 M - 110 [TpaBblii ¢ 00BEMHBIM 3BYKOM
(4+5+0) LFE1 Hu3ko4acToTHBIX 3G QeKTOB
U+ 030 JleBbIi BepXHHiA QpOHTATBHBIN
U-030 [IpaBslii BepXHHH (POHTATHHBIN
U+ 110 JleBbIil BepXHHIA 33 THUH
U-110 [IpaBblii BEpXHHUN 33 THUI
M + 000
M + 030
M - 030
M + 110
M —110
17 6/5.1 LFE1 -
(6+5+0) U + 000 e
U + 030
U - 030
U +110
U-110
T + 000
M + 000
M + 030
M - 030
M + 110
M -110
M + 150
18 6/7.1 M — 150 -
(6+7+0) LFE1 o
U + 000
U + 030
U-030
U +110
U-110

T + 000
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TABJINIIA 3 (oxonuanue)
3nauenue™ Yucio OTo0pakenue
KOH(purypamuu rPOMKOIO- 110 YMOJTYAHMIO dJIEMEeHTa Hassanue kanaua, onpeneentoe
KaHAJIOB BOpHTeJIeil HAa TPOMKOTOBOPHTEIb B Pecomennauun MC-R BS.775
(Ipumeyanue 1) | (Ipumeyanue 2) (Ilpumeyanue 3) uam BS.2051 (Tlpumedanue 4)
M + 000 HentpansHbIid
M + 030 JleBbrit
M —030 [TpaBsrit
M + 090 JleBbIit 00KOBOH ¢ 0OBEMHBIM 3BYKOM
M - 090 ITpaBe1it 60KOBOI ¢ 0OBEMHBIM 3BYKOM
19 5/6.1 M + 135 JleBb1ii 3a1HMIA ¢ 00BEMHBIM 3BYKOM
(4+7+0) M —135 [TpaBbiii 3a/1HKI ¢ 0OBEMHBIM 3BYKOM
LFE HuskogacToTHBIX 3 deKToB
U + 045 JleBblii BepXHUii (DPOHTAIIBHBIH
U - 045 [paBerit BepxHMA HPOHTATHHBII
U+135 JleBbIit BepXHUH THUTOBOH
U-135 [TpaBblii BEpXHHH THIIIOBOK
M + 000 LleHTpaNBHBIIH
M+ SC JleBrrit 5kpaH
M -SC [MpaBslit 5kpan
M + 030 Jlebrit
M - 030 [IpaBerii
M + 090 JleBbl1ii 00KOBOI C 0OBEMHBIM 3BYKOM
20 7/6.1 M - 090 IIpaBbIit 60KOBOI ¢ 0OBEMHBIM 3BYKOM
4+9+0) M + 135 JleBBIii 3a0HMH ¢ 0OBEMHBIM 3BYKOM
M —135 IIpaBbIif 3200 ¢ 0OBEMHBIM 3BYKOM
LFE Husko4acToTHBIX 3G PeKTOB
U + 045 JleBbIit BepXHUH (PPOHTATBHBINA
U - 045 [TpaBslit BepxHHil PpOHTANTBHBII
U+ 135 JleBblii BepXHUii THUIOBOI
U-135 [IpaBb1if BepXHUIA THIIOBOM
21-63 3ape3epBUPOBaHbI

*1  KoHQurypamuss 3BYKOBBIX BBIXOJHBIX KAHAJIOB YKa3bIBAETCSA IIECTHOMTOBBIM IIOIEM, B KOTOPOM COAEPIKUTCS
3Ha4YeHHWEe KOHQUrypamum Kazaimo, ompeneneHHoe B [SO/IEC 23001-8:2013 "He 3aBucsamue oT MeTona
KOJMPOBAHUS KOJOBBIC TOUKH' .

2 W.J. — HeNpMMEHMMO; KOH(UIypamusi KaHaJIOB OTCYTcTBYeT B Pexomengaumn MCD-R BS.2051 wm
Pexomengauuu MCD-R BS.775.

IMPUMEYAHUE 1. — Cniucok npuseseH u3 Tabmuist 8 ISO/IEC 23001-8:2013/Amd.1:2015.

IMPUMEYAHMUE 2. — [IpeacTaBneHue 4uciaa TPOMKOTOBOPHTENEH COOTBETCTBYET 0003HAa4YeHUsIM "@ponmanbhbie
2POMKO208OPUMENU/2POMKO2080pUMENY ¢  00bEeMHbIM — 36YKOM, epomkozosopumenu HYD" u B ckobOkax —
"I pomroco8opUmeny 6epxHez0 YPOBHA + ZPOMKO2080pUmen cpeoHe20 YPOSHA + 2POMKO2080pUMENU HUNCHE2O
ypoens", rpomkoroBoputenin HUYD HCKITIOUEHBI.

[MPUMEYAHUE 3. — UnenTndukanms
Pexomenmannn MCD-R BS.2051.

I‘pOMKOFOBOpHTGJ’IGﬁ C IIOMOIIBIO O603Ha‘leHHﬁ, COOTBETCTBYIOILIUX

[TPUMEYAHMUE 4. — O603Ha4ueHns 1 Ha3BaHUS KAaHAJIOB 3aBUCST OT (DaKTHUIECKOW KOH(MUTYPALIUN KaHAJIOB.



Pex. MCD-R BS.1196-7 31

Ipunoxenue 7
(uadopmanuoHHOE)

AC-4

1 BBenenune

AC-4 — 5TO yCOBEpIICHCTBOBaHHAs CHCTEMa KOTUPOBAaHUS IJsl HU(PPOBOTO pPaJMOBELIaHUS, B KOTOPOH
HCIOJIB3YETCs AITOPUTM LU(POBOrO CKAaTHA U Pa3IWYHbIE CPEACTBA MAPAMETPUUECKOr0 KOIAUPOBAHUS TS
MOBbILIEHHS 3(P(PEKTUBHOCTH M paciiupeHns (QyHKIHOHAJIBHBIX Bo3MOkHOCTed. AC-4 Mo yMOT4aHUIO
MOJICP’KUBAET BXOIHBIC M BEIXOJHBIE (POpPMATHI KaK Ha OCHOBE KaHajla, TAK U Ha OCHOBE OOBEKTa.

B Tabnuue 4 mpencraBineH mepedeHb (OPMATOB KAHAIOB, IO YMOJIYAHUIO ITOIEPKUBACMBIX CHCTEMOM
AC-4, B KOTOpOM yKa3aHbl KOHUTYpAIMU KaHATIOB, HEOOXOMMBIE IS TIepelavud CUTHAJIOB, OIPE/ICIICHHBIX
B Pekomennannn MC3O-R BS.1548. AC-4 takke nognepxuBaeT (opMaThl MHOTOKaHAILHOTO KOJWPOBAHMS,
KOTOpBIE MOXXHO HCIIONB30BaTh JUIsl MOAICPIKKU ITEPETIOBBIX ayIHUOCHCTEM, ONMCAHHBIX B PexoMeHmannu
MCD-R BS.2051.

TABJINLIA 4
HomnepxuBaemMplie M0 YMOJTYAHUIO (POPMATHI KAHAJIOB
®opmar K;I::j:gB Ipumeuyanue
Mowno 1
(dpopmat 1/0) @
Crepeo 2
(dbopmar 2/0)Y
3.0 3
(dbopmat 3/0)V
5.0/5.1 5/6
(dbopmat 3/2)Y
7.0/7.1 7/8 CurHanusanus Tpex pasHbIX KOHDUTypanuit
(cucrema I)? TPOMKOTOBOpHTENIEN
7.04/71+4 11/12 CurHanu3anus NoJAMHOKECTB ¢ MEHBIITUM YHCIOM
(cucrema J)Z) KaHaJIOB
9.0.4/9.1.4 13/14 CurHanu3anus NoAMHOYKECTB ¢ MEHBIITUM YHCIOM
KaHaJIoB
22.2 24
(cucrema H)?

D Omucan B Pexomenganmu MCD-R BS.775.
2 Omnucana B Pexomennaumn MCD-R BS.2051.

Cucrema AC-4 mo3Bosisier KomupoBath oT 1 g0 22.2 KaHAIOB HCXOgHOTO ayamocurHaia ¢ MKM B
MOCJIeI0BaTeNIbHBIN OMTOBBII IOTOK CO CKOPOCTBIO Mepeaayy AaHHbIX OT 24 kout/c 1o 1536 xOut/c. Kpome
KaHaJNbHBIX mpeacTaBieHnid cuctema AC-4 mopmepkuBaeT KOAWPOBAHHWE AHHAMUYECKHX 3BYKOBBIX
o0bekToB. [lonHoe ommcanwe cuHTakcuca OWTOBOro moToka AC-4 collepXHUTCs B JOKYMEHTE
ETSI TS 103 190-2.

B Tabnune 5 mpuBeneHBI mpemjiaraeMble CKOPOCTH Iepeiayd OWUTOB TPU Pa3IUYHBIX KOH(PUTyparusax
KaHaJIOB JUIs yIOBJIETBOPEHUS TpeOOBaHuUi, n30KeHHbIX B Pekomenpaniun MCO-R BS.1548.
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TABJINIA 5
CxopocTh nepegaqyu OMTOB A8 KOHKPETHBIX KOH(Urypauuii KaHaJioB
Pexum CxopocTh neperayu OUTOB
Crepeo 2.0 96 xOut/c
O6bemHsIi 5.1 192 x6ur/c
O6bemHsbIit 22.2 1536 xbut/c

AC-4 Tarxxe 110 YMOJTYAHHIO MOICPIKUBACT CIICAYIONUE CUCTEMHbIE (DYHKITHU:

WHTEIUICKTYalbHOE VIPABICHHE TPOMKOCTBIO B COOTBETCTBHMM ¢ Pekomenmammsmu MCD-R
BS.1770 u MCD-R BS.1771, Bkmaoudass CHTHaaM3alMIO JUII HHIMKALMA  COOTBETCTBHS
MEXKIYHAPOIHBIM ¥ HEKOTOPHIM PETHOHANBHBIM  CTaHAapTaM TPOMKOCTH, JICHCTBYIOIUM
B HACTOSIIICE BPeMsI;

HOICPIKKA KOTUPOBAHMS U JCKOAUPOBAHKS MMPEICTABICHUI 3ByKa HA OCHOBE KaHAJIa W HA OCHOBE
00BEKTA;

MOJ/ICPKKA YCIIOBHH TPOCTYIIMBaHUS coryiacHo TpeboBanusiM Pekomengannu MC3O-R BS.1909,
B YaCTHOCTH "TOMAITHUX yCIOBHIA" U "MOOMIIBHBIX YCIIOBUH'", BKITFOYas yIpaBIeHHE PaCIINPEHHBIM
JUHAMHYECKUM JIMana3oHOM, NMPUMEHMMOE K MIMPOKOMY CIEKTPY THIIOB YCTPOWCTB Kak Ui
JOMAIITHUX TaK U AJ1s1 MOOMJIBHBIX YCIIOBUH;

yIydIlIeHHas Tiepeada pasroBopa;

CHHXPOHHOE  KOJWPOBaHHWE  BUACOKAIPOB,  TO3BOJIONIEE  BBHIPABHUBATH  ayAHOKAIPHI
C BUJICOKAPaAMU;

BCTPOCHHAA MOAACPIKKa NEpe€aaunu U CUrHaJIN3alliy paCIIUPEHHBIX BCIIOMOI'aTCIIbHBIX JaHHBIX WA
MCETaJdaHHBbIX.

butosslit motok AC-4, moka3zaHHbBIN Ha pucyHke 14, cocTOUT U3 KaApoB cuHXpoHm3aruu AC-4, KoTopbe
HAYMHAIOTCA C CHHXPOCIOBAa W 3aKaHYMBAIOTCA CIOBOM IUKIHUYecKoi mpoBepku m30biTogHocTH (CRC).
CHHXpOCIIOBO MO3BOJISIET AEKOJEPY JIETKO ONPEAEIUTh Hadallo Aekoaupyemoro kaapa AC-4, a cnoso CRC —
oOHapy)XKMBaTh OIIMOKM B OMUTOBOM IOTOKE M BBIMOJHATH JH000E TpeOyeMoe MacCKHPOBAaHUE OIIHOOK.
daxTudeckuil Kaap Kojeka, uiu ucxoausiid kaap AC-4, cocrout uz ornasnenus (TOC) u mo MeHbIIei Mepe
OJTHOTO CyOIOTOKA.
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PUCYHOK 14

O0muii CHHTaAKCHC OHTOBOI0 MOTOKA

Burosblii noroxk AC-4

!

Kaap
CHHXPOHU3AINHT
AC-4

Kanp
CHHXPOHH3ANHH
AC-4

Kanp
CHHXPOHHU3AMHT
AC-4

Kanp TOC
CHUHXPOHH3AMH
AC-4
CHHXPOCJI0BO ;
: B Cyonorok 0
Kaap Pasmep kagpa |/
CUHXPOHHM3AUHU
AC-4 Hcxonnblii kaap Cy6morok 1
AC-4

Kanp "~ | CaoBoCRC [
CHHXPOHHU3ALUHU . Cy6norok 2

AC-4

Kanp y Cybmnoroxk ...

CHHXPOHH3AIUH
AC-4

5 AyIHO/aHHbIE

Meranannsie

Kanp
CHHXPOHU3AIUH y
AC-4 “| Cyo6morok N

l

BS.1196-14

Ka)KI[BIﬁ CY6HOTOK BKJIIOYAaC€T KOAWPOBAHHBIC ayJAUMOJAHHBIC, a TaKKC CBA3aHHBIC C HUMU MCETadaHHBIC
(BciomorarenbHble gaHHbIe). TOC comepkUT HEOOXOAMMYI0 HH(OPMAIMIO O TOM, Kak JEKOJHPOBATh
CyOTIOTOK MJIM HECKOJILKO CyOIIOTOKOB.

2 Koauposanue

Konep AC-4 HopMaTUBHO HE 3a/1aH; IMOJJEPKUBAIOTCS PA3IMYHBIE CPECTBA KOIUPOBAHUS, MO3BOJISIOIINE
CO3/IaTh COBMECTUMBIN KOJUPOBAHHBINA OMTOBBIN TTOTOK.

AC-4 ucrionnb3yeT KBaHTOBaHHE W KOJAWPOBaHHE OOJIACTH TpeoOpa3oBaHHs C  UCIIOJIb30BAHHEM
MOJIU(PHUIMPOBAHHOTO AMCKPETHOro KocuHycHoro mpeobOpazoBanusi (MDCT) ¢ ruOkuM mnepexiroueHHeM
OKOH ¥ TapaMeTPHYECKHM KOJMPOBAHUEM B OaHKE MCEBJIOKBAIPATYPHBIX 3epPKaIbHBIX GUIbTpoB. CucteMa
AC-4 noanepxuBaer KomupoBaHue oT 1 g0 22.2 KaHAIOB HCXOAHOro ayauocuraaga ¢ HMKM B
MOCJIEeI0BaTEeNIbHBI OMTOBBIM MOTOK CO CKOPOCTBIO Iepenadyn JaHHbIX oT 24 kOut/c no 1536 x6ut/c. [lpu
KOJUPOBAHUU 2.0- u 5.1-kaHanBHOTO CTEpEO3BYyKa TpeOOBaHUAM Pexomennanun
MCD-R BS.1548 cooTBETCTBYIOT CKOPOCTH Iepefadd JaHHBIX 96 kout/c u 192 kout/c. AC-4 Taxxke
MOJIEP’KUBAET TPH PeXHUMa paclpenesieHrss OUTOB — PEeXUM C HOCTOSHHON CKOpPOCTBIO IMepeaadn OWTOB,
PEXUM €O cpeHel OUTOBOM CKOPOCTBIO M PEXKHM C IIEPEMEHHOM OMTOBOI CKOPOCTHIO.
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Konep AC-4 MoxeT OBITH pealli30BaH C UCIOJIB30BAHUEM Pa3HBIX CPEICTB KOIUPOBAHUS, TOKA3aHHBIX Ha
pucyHke 15, ast noBeIeHus 3 PEeKTUBHOCTH ¥ THOKOCTH M pacIMpeHust (PyHKIMOHATHFHBIX BO3MOXXHOCTEH
B 3aBHCHMOCTH OT pEXWMa pa0OThl W/WIM HA3HAUYCHWS. OTH CPEICTBA MPUMEHSIOTCS B IMOPSAKE ClieBa
HampaBo, To ecTh ayauocurHai ¢ MKM mnonaercs Ha BXOJ YCTPOMCTB, OKAa3aHHBIX CJICBA, a KOJUPOBAHHBIN
ouToBBIi TOTOK AC-4 BEIBOAUTCS cripaBa. Hike MpHUBEIeHO ONMMCAaHUE dTUX CPEACTB KOJAUPOBAHUS.

. SRC (Sample Rate Converter) — mpeo0Opa3oBaTelb YacTOTH AWCKPETHU3AIMH, O0ECIIEUNBACT B
konepe AC-4 IIHUTENbHOCTh KaJpa, COOTBETCTBYIOILIYIO BUICOKAIPY, Ul PEKUMOB CHHXPOHHOTO
KOJMPOBaHHS KaJJpOB. B 3aBUCHMOCTH OT 4acTOTHI KaJpOB BXOJHOHM CUTHAI MPeoOpa3yeTcst B OJHY
U3 BHYTpeHHMX 4acToT nuckperusanuu 46 034 I'm, 46 080 I'm, 48 000 I'm wmu 51 200 I'm,
HCIOJIB3yEMBIX MOCIEAYIOIMMH HHCTPYMEHTaMH KoJiepa Ha ocHoBe QMF u MDCT.

. A-JCC (Advanced Joint Channel Coding) — cpencTBo pacIIMpeHHOI0 COBMECTHOTO KOIUPOBAHMS
KaHAJOB, BBHINONHICT MOHMXKAIOIIEE MUKIITUPOBAHHE BXOJHOT0 HMMMCPCHBHOTO  KaHaia
(bomee 5 kaHANOB) TyTEM COKpAIIEHHS YHCJIA KAaHAJOB C KOJUPOBAHHMEM COOTBETCTBYIOIINX
napamMeTpoB. DTH MapaMeTphl MO3BOJISIOT AEKOAEPY MOJHOCTHIO BOCCTAHOBUTH BXOTHOM KaHA.

. A-JOC (Advanced Joint Object Coding) — cpeacTBO pacIIMPEHHOTO COBMECTHOTO KOIHUPOBAHMUS
00BEKTOB, TPUHUMAET ayIHOOOBEKTHl B KAauyeCTBE BXOIHBIX OOBEKTOB W IPOCTPAHCTBEHHO
KOJAMPYET MX, CO37aBas MCHBIIEE YUCIIO BBIXOJHBIX OOBEKTOB, YTOOBI YMEHBIIUTH KOJHUUECTBO
cur"ainoB B koge MDCT. [1apameTpsbl, 3aKOJUPOBAHHBIE C MEHBIITUM YHCJIOM BBIXOJHBIX OOBEKTOB,
TTO3BOJISIOT JAEKOJEPY BOCCTAHOBUTH OOBEKTHI.

. A-CPL (Advanced Coupling) — ycoBepIIEHCTBOBAaHHOE CpPEACTBO COCAWHEHUS, BBIMOIHSICT
HOHM)KAIOLIEe MHUKIIMPOBAHHE JIBYXKaHAJbHOTO ayAHOCHTHAIA B OJHOKAHAJBHBI W KOAUPYET
COOTBETCTBYIOILIME IMApaMeTpbl, KOTOPbIC MO3BOJSIOT BOCCTAHOBUTH MCXOJHBIA JBYXKaHaJIbHbIH
BXOJIHOM CHUTHAI.

. A-SPX (Advanced Spectral Extension) — cpeacTBo pacIIMPEHHOTO pa3BEPThIBAHHS CIIEKTPa,
KOAUPYET MapaMETphbl, CBA3aHHLIC C BBICOKOYACTOTHBIM COACPKMMBIM BXOJHOI'O CHMI'Hajlda, a 3aTeM
pa3BepThIBACT CIEKTP B JEKoJAepe. B UHCIO mapaMeTpoB BXOIAT XapaKTEPUCTHKH OTHOArOIICH,
TOHAIIBHOCTH U IrymMa. CIIEKTpaIbHOE U BPEMEHHOE pa3pelleHIe MapaMeTPOB MOKHO aJIallTHPOBATh
K XapaKTEePHCTUKAM BXOIHOTO CHUTHAIIA.

. SAP (Stereo Audio Processing) — cpeactBo o0pabOTKHM CTEpEO3BYKa, BBIMOIHSAET COBMECTHOE
KoupoBaHue KanaoB B ooactt MDCT mex 1y AByMs i 00Jiee BXOIHBIMH KaHATIAMH.

. ASF (Audio Spectral Front-end) — cpeactBo BXOJHOTO CIEKTPAILHOTO aHalW3a 3ByKa, METOJ
KBaHTOBaHMS W KoaupoBaHus Ha ocHoBe MDCT ¢ uCronb30BaHHEM MEPEKIIIOYEHHS OKOH
npeoOpa3oBanus. Mojyib yIpaBieHHs MEPEKIIOUYCHHEM OKOH BBHIOMPACT ONTUMAJbHYIO JJIHHY
npeoOpa3oBaHUsl Kajpa B 3aBHCUMOCTH OT THIIA BXOJHOrO cCHrHaia. [locie HemMHeWHOro
KBAaHTOBAaHHUS M IOMEXOYCTOHYMBOTO KomupoBaHus kodpduimentst MDCT u nononHuTENbHAs
yIpaBIsoNIas HHPOpMAIIKs COXPAHIIOTCS B OUTOBOM MOTOKe. Pacmpesenienne OUTOB 1O BpeMEHH
W 4acToTa peryiaupyrorcs OUTOBbIM OydepoM M mepueniuoHHON Mojenbio. Mozaeinb OHTOBOTO
Oydepa Takke yUIUTHIBACT OWTHI, UCIIOJIBb3YEMbIE IPYIMMH CPEICTBAMHU KOIMPOBAHUS U OOIIMMH
MeTalaHHBIMU.

. SSF  (Speech Spectral Front-end) — cpemcTBO BXOIHOTO CIEKTPATBHOTO aHAIM3a pEYH,
aJbTEPHATUBHBIA METOJ KBaHTOBaHUS M KomgupoBaHusa Ha ocHoBe MDCT, cnenuansHO
MpeIHA3HAYCHHBIA NI KOJAMPOBAHUS pPeYd M PaOOTaroIIMi ¢ KOPOTKMMHU MPeoOpa3OBaHUSMHU.
BrimonasieT kBaHTOBaHME M KogupoBaHue B obmactt MDCT ¢ mcnonp3oBaHMEM TpeaCKa3aTes
noanuanasona. Mucrpymentsl SSF u ASF sSBAsIIOTCA B3aUMOMCKIIIOYAIOUIUMU, B CBS3H C YEM IS
koaupoBaanst MDCT ucnonb3yetcst mu6o ASF, mu6o SSF.
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PUCYHOK 15
CpencrTBa KoqMpoOBaHus, uMeruuecs B cucreme AC-4
Kooep AC-4
Bpemenn dn Ob6nacms QMF Obnacms MDCT
oonacmo v
SRC | 1| AJOC || acpL || AsPx | ii| sap || ASF/ | i

| AJcc f SSF | i

BS.1196-15

3 JexoaupoBaHue

[Iponecc nexomupoBanusi — B OCHOBHOM OOpaTHBIN MPOLIECCY KOJUPOBaHUS — MOKa3aH Ha pUCyHKe 16.

PUCVYHOK 16

Cpe}ICTBa ACKOJIUPOBAHUS

Jexooep AC-4

Obnacms MDCT Obnacms QMF " Bpemennds
obnacme
- - - -~ - - - - - ;
ASF/ A-JOC/
SSE ‘ SAP A-SPX A-CPL ‘ DE A-JCC DRC SRC

BS.1196-16

butoBslit motok AC-4 M KOHCTPYKLHS JE€KoJepa IMOJJIEPKUBAIOT pPEaTM3alUi0 JIEKOIePOB OHKEHHOM
CIIO)KHOCTH  JJISl  yCTPOMCTB C  OrPaHMYCHHBIMH  BO3MOXHOCTAMH  (HampuMep, MOOWIBHBIX
TeJae(OHOB/TUIAHIIIETOR).

JJ1g 5TOT0 UCTIONB3YIOTCA JIBa METO/IA.

1) HexomupoBanne B sjape. AC-4 mogaepxuBaeT JBa peXHMa JIEKOJUPOBAHMS:  TIOJHOE
JeKonupoBaHne W JekoaupoBaHue B sjpe. Jekogep AC-4 cmocoOeH paboTaTh B pexuMe
JIEKOJTUPOBAHMSI B SpE, KOTJa JCKOJAUPYETCS] OCHOBHOE IOJMHOXKECTBO KAHAIOB (TIPEICTABICHHE
COJIEP’)KUMOTO BCEX BXOIHBIX KaHAJOB) KOJIMPOBAHHON TMPOTPaMMBI, YTO OOECIIEYHUBAET
COTJIACOBAaHHOE BOCIIPOU3BEICHUE MPOTPAMMBI IIPH YMEHBIIIEHHOW BEIYNCIATEIBHOMN CIIOKHOCTH.

2) Macmrabupyemoe nexogupoBanue. AC-4 Takke NOJAEPKUBAET MaclITaOUPOBAHHWE YaCTOTHI
JIUCKPETU3ALMH, TaK YTO HOBBIIIEHHBIE YAaCTOThI AUCKpETU3aluu, B yactTHocTH 96 xkI'm u 192 kI'L,
MOJIICPKUBACTCS MacIITaOUPyeMbIM 00pa3oM. Y CTPOHCTRA, MOIICPKUBAIOIINE TOJIBKO BBHIXOIHBIC
CUTHAJIBI ¢ yacToTon 48 kI 11, MOTYT IIEKOMPOBATH TOIBEKO 0A30BEIil YPOBEHB.

B nononHeHre K JEKONMPOBAaHUIO TMOAJEPKUBAEMBIX 0 YMOIYaHHIO ()OPMATOB KaHAJIOB, YKa3aHHBIX B
tabmune 4, AC-4 nojuepXuBaeT WCIONIB30BAHUE BCIOMOTATENBHBIX JAaHHBIX WM METaJaHHBIX. OJTO
MTO3BOJISIET TPEACKa3yeMbIM 00pa3oM IMPOW3BOIAUTH IMOHIDKAIOINIEE MUKIIHPOBAHWE BBIXOJHOTO CHUTHAJ
JEKOAUPOBAHHOIO KaHalla ISl YMEHBIIEHUS 4YuCia BBIXOAHBIX KaHAJOB B COOTBETCTBHM C MapaMeTpaMu
YCTpOMCTBA.
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Ipunoxenue 8
(uadopmanuoHHOE)

Ipoduianr noHu:KeHHOI ciioxkHocTH popmara MPEG-H 3D Audio

1 BBenenune

®opmar MPEG-H 3D Audio — 3T0 cTaHaapT KOAWPOBAHMS 3BYKA, MPEIHA3HAYCHHBIA IS TOIIEPKKH
KOJMPOBaHUs 3ByKa B ()OpMe 3BYKOBBIX KaHAJOB, 3BYKOBHIX OOBEKTOB WM IO TEXHOJOTHH Ambisonics
Beiciiero nopsaka (HOA) u obGecrieunBaroImuii pemieHus Jjisi HOPMUPOBAHUS TPOMKOCTH U YIIPaBJICHUS
TUHAMHYECKUM Juarna3oHoM. KOHTEHT Kaxaoro Tuma (KaHaiubl, 00beKThl wiu curHaasl HOA) moxer
HCIIONb30BaThCA OTHIEIBHO WM B COYETaHUM € Apyrumu. Vcmonb30BaHHWE TPyl 3BYKOBBIX KaHAJIOB,
00wekToB it HOA mo3BosseT 00eceunTh HHTEPAKTUBHOCTD WITH TTEPCOHAN3AIMIO TTPOTPaMM, HalpuMep,
MyTeM BBIOOPA Pa3HBIX S3BIKOBBIX JOPOXKEK, PETYJIUPOBKU YCHIJICHHUS WIH IMOJIOKEHUS 00BEKTOB BO BpeMs
pennepurra B aexkoaepe MPEG-H.

Crierudpmkanus ¢popmata MPEG-H 3D Audio my6mukyercs kak MCO/MOK 23008-3:2015. B nauame
2017 roga Obuta omyOnumkoBaHa [lompaBka3 ¢ onmcaHueM TOPOQHIS TMOHMKCHHOW CIOKHOCTH
(LC-npocune) popmata MPEG-H 3D Audio 1 JONONHUTEIBHOM TEXHOJIOTHH.

MPEG-H 3D Audio LC Profile mognepxuBaer m0 24 BBIXOAHBIX TPOMKOTOBOPHUTENEH U 56 0a30BBIX
KaHaJIOB KoJieKa (28 13 KOTOPBIX MOTYT AEKOJAUPOBATHCS OJTHOBPEMEHHO).

[Ipumepr! BO3MOYKHBIX CXEM PacoI0KEHHUs] TPOMKOTOBOPHUTENEH:

. 2 crepeocuctems 2.0 (hbopmart 2/0, onucanublii B Pexkomermanuu MCO-R BS.775);

. MHOTOKaHaJIbHOE  BOCIPOM3BeicHUE 3Byka B cucremax 5.1 (bopmar 3/2, onucaHHBIH
B Pexomenpanuu MCD-R BS.775);

. ummepcuBHBIi 3ByK 10.2 (cuctema F, onmcannas B Pekomenmannn MCD-R BS.2051);

. UMMepCHBHBIN 3BYK 22.2 (cucrema H, omucannas B Pekomenmamu MCD-R BS.2051).

OTOT CTaHJAPT MOXET UCIOIB30BAThCS B IIMPOKOM CIIEKTpE MPUIIOKEHHH, BKIIOUas XpaHeHUe U Mepeaady
cTepeo- 1 00beMHOro 3Byka. OH obecrieuyuBaeT MOAACPIKKY HHTEPAKTHBHOCTH U HMMEPCHBHOT'O 3BYKa, 4TO
Ba)XHO JIJISl YIOBJIETBOPEHUSI TPEOOBAaHHMI CHCTEM JIOCTABKM MEIWAJAHHBIX MOCIEAYIONINX MOKOJIICHHH, B
YaCTHOCTH HOBBIX CHUCTEM TEJIEBU3MOHHOTO BEIAHUS M Pa3BICKATEIbHBIX ITOTOKOBBIX YCIYI, 4 TaKXe
MOJEPKKY KOHTEHTA U YCIYT BUPTYaIbHON pPEalbHOCTH.

Hampumep, B TENCBH3MOHHOM BEUIAHWM KOMMCHTapHUU WM pPa3roBOp MOTYT TMEpeaBaThCs Kak
aymoo0beKThl U 00beauHAThCA B nekogaepe MPEG-H 3D Audio ¢ uMMepCHBHBIM KaHAIOM. DTO MO3BOJIUT
3¢ GEKTUBHO MepeaaBaTh Pa3roBOp HA HECKOJIBKUX fA3bIKAX, a TAKXkKe JACT BO3MOXKHOCThH CIYIIATENIO IO
CBOEMY YCMOTpPEHHIO HACTpaumBaTh OajlaHC MEXIy pPeuYbl0 W APYTUMH 3BYKOBBIMH JJIEMEHTaMH. OTy
KOHIISTIIIMI0 MOXKHO PACIPOCTPAHUTh HA JIPYTHE 3JIEMEHTHI, OOBIYHO HE MPHUCYTCTBYIOIINE B TPAHCIISAIUH,
TaKhe KaK 3BYKOBOE OIMCAHME JUIsS CITa0OBUASAIIMX, KOMMEHTAPHIA PEKUCCEpa HIIM PA3TOBOPhI YUACTHUKOB
CTIOPTUBHBIX COCTSI3AHUH.

MPEG-H 3D Audio LC Profile nommepxxuBaer ympaBiieHHE TI'POMKOCTBIO B COOTBETCTBHU C
pexomermaiusimu MCD-R BS.1770u MCDB-R BS.1771, Bkimo4as CHUTHAIU3AI[MI0 COOTBETCTBHUS IS
YKa3aHHUs COOTBETCTBHUS MEKIYHAPOIHBIM M HEKOTOPBIM PErHOHANBHBIM CTaHAapTaM rpoMKOCTH. OH TaKxe
MOJ/IEP’KUBAET yIpaBJIeHUE paciIMpeHHbIM AuHaMudeckuM auanazonoM (DRC), npumennMoe K mupokoMy
CIIEKTPY THIIOB YCTPOMCTB KaK JIJIsl JOMAIIHUX, TaK U JUIT MOOHMJIbHBIX YCIIOBHH.

2 Koauposanue

Apxutektypa xogeka MPEG-H 3D Audio noctpoena Ha mpuHOMIIE TEPLETLIHUOHHOIO KOJEKa ISl CxKaTUs
BXOJIHBIX CHTHAJIOB Pa3HOTO KJIAcCa Ha OCHOBE CTaH/IapTa YHH(QHUIMPOBAHHOTO KOJIUPOBAHUS PEUU M 3ByKa
(USAC) MPEG. USAC 1mo3BOJSIET BBITIONHATH CXKAaTHE MOHO(POHMUYECKUX W MHOTOKAaHATBHBIX
ayJMOCHTHAJIOB CO CKOPOCTBIO 8 KOMT/C Ha KaHAN U BBIILE.
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B mensx ymoBiieTBOpeHUS HOBBIX TpeOOBaHUI, BO3HUKAIONUX B KOHTeKCTe 3D-3Byka, 3Ta TEXHOJOTHS
JIOTIOJTHEHA WHCTPYMEHTaMH, KOTOPBIC HCIOJB3YIOT MeplenTuBHbIe 3hPekThl 3D-Bocnpon3BeicHHS H TEM
CaMBbIM eIIIe OOJIBITIC MOBHIIAOT 3P PEKTUBHOCTH KOIUPOBAHMS.

— OyHKIMSI UHTEIUICKTyallbHOe 3amoyiHeHne uHTepBaioB (IGF) oOecrmeunBaeT — yimydilieHHBIC
nmapameTpsl 3anoiHeHus mymoM. IGF — 3To WHCTpyMEHT, KOTOpBIA MapaMEeTPHUYECKHUM CII0COO0M
BOCCTaHABIMBACT YaCTH IEPEIABACMOr0 CIIEKTPa, HCIOIB3Ysl MOAXOISNLY0 HH()OPMAIMIO IO
ydacTKaM CIEKTpa, CMEXHBIM IO 4YacTtoTe W BpeMeHH. Kojep ymnpamiser BBIOOpOM U 00pabOTKOI
3THX YYacCTKOB CHEKTpa Ha OCHOBE aHajM3a BXOJHOTO CHTHaja. JTO TO3BOJSET 3allOJHATH
CIIEKTPAJIbHBIC MHTEPBAJIBI C YUETOM CIEKTPATBHBIX KOA((MUIIMESHTOB, YTO BOCIIPUHUMACTCS JIYYIIIE,
YeM 3aI0JTHEHUE OOBIYHO MPUMEHSIEMBIMHU TICEBIOCTYYaliHBIMU ITYMOBBIMH TIOCJICIOBATEIILHOCTSIMU.

— ITomumo moBwIIeHHS 3G (DEKTHBHOCTH KOAMpoBaHus, 6a30BsIi aekoaep USAC-3D ocHalieH HOBBIMH
MEXaHU3MaMU CHTHAJM3AIMU JJIs Pa3HBIX CXeM pa3MenieHus 3D-KOHTeHTa/TPOMKOTOBOPUTEINIEH H
Pa3HBIX THIIOB CHTHAJIOB B C)KaTOM TIOTOKE (3BYKOBOW KaHAJ — 3BYKOBOW 00BeKT — curHait HOA).

Eme omuH HOBBIN acTieKT B MEXaHH3ME ITOJIE3HOM Harpy3KH C)KaTOTO 3ByKa — YJIyYIIEHHOE TOBEISHHE MpU
MTHOBEHHOM IEPEKIIOUEHHH CKOPOCTH WM OBICTPON HACTPOWKE B KOHTEKCTE TUHAMHYECKOW aJalTHBHOM
notokoBoii nepeaaun (DASH) MPEG. [y 310l nenu B CHHTaKCHC 100aBJICHBI TaK Ha3bIBAGMbIC KaJphl
HEMEJIEHHOTO BOCIIPOM3BENIEHUS, KOTOPBIE OOECIICUMBAIOT OECIeNeBOl Iepexo/l W3 OJHOTO IIOTOKa
B APYroi. DT0 0COOEHHO 11e7eco00pa3Ho A1l aAalTHBHOM MOTOKOBOH nepeaayn no [P-cetsm.

3 JexoqupoBaHue

CrpykrypHas cxema BepxHero ypoBas o0mieit apxutektypsl MPEG-H 3D Audio LC Profile mpencrasiena
Ha pUCyHKke 17.

PUCYHOK 17
CTpyKkTypHasi cXxeMa BepXHero ypoBHsl apxurTekTypsl ayauoaexoaepa MPEG-H 3D LC Profile

Cxema BOCITPOM3BEICHUS
(Hampumep, 5.1)
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OCHOBHBIME KOMITOHEHTaMU SIBJISIFOTCSI TaK Ha3bIBaeMblll 0a30BbId jgekonep USAC-3D, HaGop peHaepepoB
JUTSI CHTHAJIOB Pa3HOTO Kiacca W Mukiep. Ha mepBom aTane pazmudHbie 6a30BbIE CUTHAIBI TPEOOPa3yIOTCS
M3 CBOMX IIPEJCTABIICHUI CO C)KATBIMHU JaHHBIMHU C TIoMoIIbIo Aekoaepa USAC-3D.

3areM curHaiabl pazHoro kiacca (popMel CHIHaJIOB KaHasa U 00beKTa Wi curHanbl ko3dgunuentoB HOA)
MOJIAIOTCS. B COOTBETCTBYIOIIME PEHAEPEPHl, KOTOpPBIE NpPeoOpa3yroT OSTH CHUTHANBI JUIs [OJA4d Ha
T'POMKOTOBOPHTENN TNPHUMEHUTENBHO K KOHKPETHOW CXeMe BOCIPOW3BEACHHUS CO CTOPOHBI TPHUEMHHUKA.
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Korga Bce o6paboTaHHbIe CUTHAJIBI JOCTYIHBI B (hOpMaTe BOCIIPOU3BEACHHS, OHU O0OBEIMHSIIOTCS B KacKaje
MUKIINPOBAHMS JUTS TO/Ia4M Ha rpoMKorosopurenu. Ecian TpeGyercs OnHaypanbHOE IPEeICTaBICHNE, CUTHAT
mpeoOpasyeTcst B BUPTyalnbHyIo 3D-ciieHy A BOCIIpOM3BeeHHs B HaymHuKax. B omHom moroke MPEG-H
MOKHO TMepeAaBaTh JOOY0 KOMOMHALIMIO CHUTHAJIOB Pa3HOTO THIA, HAalpuMep KOMOWHALWIO CUTHAJIOB
KaHajia BMecTe ¢ curHainamu oobekta i HOA-ciieHy BMecTe ¢ 00beKTaMHu.

Hcnonb3yroTcest cieyomme peHaepeps:

- npeoOpa3zoBarenb (opmara A MpeoOpa3oBaHMs CHUTHAJIOB KaHAIa M3 HMX TEXHOJOTHYECKOTO
dbopmara B popmaT BOCIIPOU3BEICHNS;

- peuacpep 00BEKTOB AJId pasSMCHICHUSA JOPOKEK CTATUYCCKUX WM JTUHAMUYCCKUX 00BEKTOB B CXEME
BOCITPOU3BCICHUAA,

— pennepep HOA nns npeoOpaszoBanus u3 npenacraBienus HOA Ha ocHOBE ClieHBI B (DAKTHUYECKYHO
CXEMY BOCITPOM3BEICHIIS;

- 6PIHaypaJ'IBHI:II>i peHacpep Ajid HpeO6paBOBaHI/IH BI/IpTyaJ'II)HOI\/'I KOMIIOHOBKH FpOMKOFOBOpHTeHeﬁ Ha
BBIXOHHOﬁ CUTHAJI JJI1 HAYITHUKOB.

Kpome TOro, MO’kHO ynpaBiIsTh BOCIIPOU3BEIEHUEM U PEHIEPHHIOM CHTHAJIOB PA3HOTO KJacca ¢ MOMOLIBIO
MOJIb30BATENILCKOTO MHTEpdeiica, ecly 3TH CUTHalbl MAPKUPYIOTCSI COOTBETCTBYIOIIMMHU METaJaHHBIMU KaK
CUTHAaJIbI, IPEATNOJIAararole BO3MOKHOCTh HHTEPAKTUBHOIO PEXUMA.
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