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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOAMHU PaJHOCBSI3H, BKIIOYAs CITyTHHUKOBBIC
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUMH KOTOPBIX
MIpUHUMAaIOTCsl PekoMenanum.

BCGMI/IpHLIe U PCruOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMUCCHH BBIIIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKYTO (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuaaemoir B Ilpmnoxenmn 1 x Pesomommun MCDO-R 1. ®@opmbl, KOTOpble BiajAeibllaM MATEHTOB CIEIyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaI_ll/Iﬁ O JIMOEH3UPOBAHWUU, MPCACTABJICHBI I10
aapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takke coiepikarcss PyKOBOISAIIME MPHUHIUIBI MO BBIMOJTHCHHIO
o61eit narentHol nmonutuku MC3-T/MCO-R/MCO/M3IK u 6a3a nanHbIx natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBneHsl TAKKE B OHIAMHOBO#M (hopme 1o ampecy: http:/www.itu.int/publ/R-REC/en.)
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PEKOMEHJALIMA MC3-R BS.1196-3**

Konnpoxsaﬂue 3BYKOBbLIX CUTHAJIOB JIJIs IIH(])pOBOl"O paaiunoBeIaHusA
(Bormpoc MC3-R 19/6)
(1995-2001-2010-2012)

Cdepa npumenenus

B macrosimelt PexomeHmamuu OMpeNeNstoTCS CHUCTEMbl KOIMPOBAHUS HCTOYHUKOB, MPUMEHUMBIX IS
nu(ppoBOro 3BYKOBOTO W TEIICBU3MOHHOTO paJUOBEIaHUs. B Heil Takke oOIpenensercs CUCTeMa,
MIPUMEHUMAsi JIIi COBMECTUMOTO B OOpAaTHOM HANpaBlIeHHH MHOTOKAHAIBLHOTO PACIIUPEHUS CHCTEM
r(pOBOTO 3BYKOBOTO U TEJICBU3UOHHOTO PaJHOBEIIAHNSI.

Accambnes paguocssizu MCO,

yuumbvleast,

a) 4TO TpeOOBaHUs ITOJNH30BATEICH K CHCTEMaM KOIMPOBAHHS 3BYKOBBIX CHUTHAJIOB JIS ITU(PPOBOTO
panuoBentanus ykazansl B Pekomermannn MC3-R BS.1548;

b) YTO MHOTOKaHaJIbHAs 3BYKOBasi CUCTEMa C CONPOBOXKIAIOIINM H300paKEHHUEM U 0€3 HEero sABJSCTCS
npeameroM Pexkomenmaniun MCD-R BS.775 u 4To BBICOKOKAUECTBEHHAas MHOTOKAaHAllbHAs 3BYKOBas
cucTeMa, Hcronb3yromas 3(pQeKTHBHOE yMEHBIICHHE CKOPOCTH TIepeladd, sSBISETCS HEOOXOIUMON s
CHUCTEMBI IU(PPOBOTO paTNOBEIIAHIS;

c) 4TO CyOBEKTHBHAS OIEHKA 3BYKOBBIX CHUCTEM C HEOOJBIINM yXYAIICHHEM KauecTBa, B TOM YHCIIC
MHOT'OKaHAJIbHBIX 3ByKOBBIX CUCTEM, siBisieTcs npeameroM Pexomenmaunu MC3-R BS.1116;

d) 9TO0 CyOBCKTHBHAs OIEHKA 3BYKOBBIX CHCTEM C IPOMEKYTOYHBIM KAa4eCTBOM 3BYKa SIBIISICTCS
npenmeroM Pekomenmgaruu MCD-R BS.1534 (MUSHRA);

e) YTO KOJAHMPOBAaHUE C HMU3KOM CKOPOCTBIO MEpefaud AJIs 3BYKOBBIX CHUTHAJOB BBICOKOTO KadyecTBa
0bLT0 IpoTecTupoBaHo CekTopoM paauocssizu MCO;

f) 4qTo e)Z[I/IHOOGPaSI/Ie METOJA0B KOAMPOBAHUA NCTOUYHHUKOB 3BYKOBBIX CUTHAJIOB B pa3JIMYHBIX cny>K6ax
MOKET 00ECIIEUUTh TMOBBIIICHHYTO THMOKOCTh CHCTEM U CHIDKEHHE 3aTpaT Ha NIPpUEMHBIC YCTpOI‘/'ICTBa;

g) YTO HECKOJBKO PaJHUOBEHIATENILHBIX CIYKO YXKE HUCMONB3YIOT WK OMPEICIUIN HCIOIh30BAHUC
3BYKOBBIX KO7IeKOB U3 cemetictB MPEG-1, MPEG-2, MPEG-4, AC-3 u E-AC-3;

h) yro B Pexomenmammn MCDO-R  BS.1548 mnepeuncneHsl KOAEKH, KOTOpble, Kak OBLIO
IIPOIEMOHCTPUPOBAHO, OTBEYAIOT TPEOOBAHMIM PaJHOBCILATECIbHBIX OpPraHU3aluil B OTHOLICHWH IOJAYH,
pacrpocTpaHeHUs U Iepeayy;

1) YTO TE€ paJUuOBEIIATENbHbIE OpraHU3allid, KOTOpbIE €lI€ HE Hayalu MPEeJOCTaBIsATh YCIYTH,
JIOJDKHBI UMETh BO3MOXHOCTh BHIOpaTh CHCTEMY, KOTOpas Obl HAWIyYIIUM OOpa3oM MOAXOJWIA K UX
NIPUMEHEHUIO;

k) YTO paJMOBEIIATENbHBIM OpPTaHM3allUsAM MOXKET MOTpeOOBaThCS NPUHATH BO BHHUMaHHE
COBMECTUMOCTh C TPAJUIUOHHBIMU PaJUOBEINATSIEHBIME CUCTEMaMHU W O0OpYJIOBaHHMEM TIpU BhIOOpE
CUCTEME,

*
B 2003 rony 6-1 HccnenoBarenbckass KOMUCCHS TI0 PAIUOCBSA3M BHECHA PENAaKIMOHHBIC MOMPABKH B HACTOSIIYIO

Pexomenmanmro B coorBercTBrH ¢ Pesomronneit MCD-R 44.

Hacrosmyro Pexomenpanuio cienyer AOBECTU 10 CBeACHUS MeEXIyHapOIHOM opraHu3aluu 10 CTaHAApTU3aLUU
(UCO) n MexmynaponHoii a1ekTporexHnaeckoii komuccun (MIK).
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1) 4dTO IpH BBCIACHHUU MHOTOKaHAJIbHOM SBYKOBOﬁ CUCTCMBbI HCO6X0,Z[I/IMO INpyUHUMAaThb BO BHHMAHHC
CYHECTBYIOIUEC MOHO- U CTCPCOIIPUCMHUKU

m) YTO COBMECTHMOE B OOpaTHOM HAMPAaBICHHH MHOTOKAHAJIBHOE PACHIMPEHHE CYNIECTBYOIIEH
CHCTEMBbI KOJUPOBAHUS 3BYKOBBIX CHIHAJIOB MOXET 00eCrednuTh OONbIIYI0 3(GEKTUBHOCTE CKOPOCTH
nepeaadn, 9eM OJHOBPEMEHHAs repesaqa;

n) OBLIO OBI MPEANIOYTUTENHHO, YTOOBI CHCTEMa KOJMPOBAHUS 3BYKOBBIX CUT'HAJIOB MOTIJIa KOAHPOBATh
CUTHAJIBI ¥ PeUH, U My3bIKH C OIMHAKOBO BHICOKMM KaueCTBOM,

pekomenoyem,

1 YTOOBI JJIS HOBBIX TPUMEHEHHH IUGPOBON 3BYKOBOH WM TEIEBHU3UOHHOW DPaJHMOBEINATEIEHOM
nepenavn, Korga He TpeOyercsi COBMECTUMOCTh C TPAJAWIMOHHBIMH IepefadaMu H O0OpyJIOBaHUEM,
MpUMEHAJAach OJHA W3 CIEIYIOIMMX CHCTEM KOAMPOBAaHUSA 3BYKOBBIX CHTHAJOB C HM3KOH CKOpOCTBIO
nepenayn:

- pacmupennoe HE AAC, kak ykazano 8 UCO/M3OK 23003-3:2012;
- E-AC-3 xak yka3zano B ETSI TS 102 366 (2008-08);

[MPUMEYAHUE 1. — Pactinpennoe HE AAC siBisiercst 6onee rnOkuM pacurpenHsiM HabopoM MPEG-4-HE AAC-v2,
HE AAC u AAC LC, u Bximrouaet yHUGHUIIMPOBaHHOE KonupoBaHue peun u 38yka (USAC) MPEG-D.

ITPUMEYAHMUE 2. — E-AC-3 sBisiercs 6oJiee TMOKUM paciupeHHbIM Habopom AC-3.

2 9TOOBI JJIS1 MPUMEHEHNH NU(PPOBON 3BYKOBOW HIIM TEJIEBU3MOHHON paJiMOBENIaTENbHON Tepeady,
Korja Tpe0yeTcsi COBMECTUMOCTD C TPaAULIMOHHBIMY TepeadaMi 1 000py10BaHHEM, IPUMEHSAJIACh OlHA U3
CJIEAYIOIINX CHCTEM KOAMPOBAHHS 3BYKOBBIX CUTHAJIOB C HU3KOM CKOPOCTBIO IIepeayn:

- yposensb Il MPEG-1, xak ykazano B UCO/MDK 11172-3:1993;

- ypoBenb [l MPEG-2  npm  TOMOBHHHOW  9acTOTe  JHWCKpETH3allMd, Kak  yKa3aHo B
NCO/MDBK 13818-3:1998;

- MPEG-2 AAC-LC nmn MPEG-2 AAC-LC npu SBR, kak yxazano 8 MICO/M3K 13818-7:2006;
— MPEG-4 AAC-LC, kak ykazano 8 MCO/M3K 14496-3:2009;

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

- AC-3, kak ykazano B ETSI TS 102 366 (2008-08);

[MPUMEYAHUE 3. — UCO/M3K 11172-3 wnorma umenyercss 13818-3, mMOCKONBKY 3Ta CHEIU(UKAIUS BKIIIOYACT
11172-3 myTem cChLIKU.

ITPUMEYAHMUE 4. — Unenam MCD, a Takke MPOU3BOIUTENSIM NPUEMHHUKOB M HAOOPOB MHUKPOCXEM MpeIaracTcst
nojnepxkuBath pacumpennoe HE AAC, kak ykazano B MICO/MDK 23003-3:2012. B Hero BXOIAT BCE YIMOMSHYTHIC
Beimie Bepcun AAC, rapaHTHpyd TE€M CaMblM COBMECTHMMOCTh C HOBBIMHM II€PCIIEKTUBHBIMH, a TakKXe C
YHACJCIOBAaHHBIMUA CHCTEMAaMH PAJMOBCIIAHHUS IO BCEMY MHUPY, HCIOJb3YsS OJHY CIUHCTBEHHYIO pEaU3alUI0
JaeKojepa.

3 9TOOBI JUISi COBMECTUMOTO B OOpaTHOM HAIPaBJICHUUM MHOTOKAHAJILHOTO PACHIMPEHUS CUCTEM
nr(ppoBOTO TEJIEBU3MOHHOTO W 3BYKOBOTO PAaIUOBEIIAHUS CJEIyeT WCIOJIh30BaTh MHOTOKAHAIbHBIC
3BYKOBBIC pacmmpenus, onmrcanapie B MCO/MBK 23003-1:2007;

[MPUMEYAHUE 5. — ITockonbky Texuomorusst MPEG Surround, onucannas 8 MICO/M3OK 23003-1:2007, He3aBucrMa
OT TEXHOJIOTHHU CXaTusi (OCHOBHOT'O KOJIepa), UCIIONb3YEMOil ISl Mepeadn COBMECTUMOTO B OOPaTHOM HAIpaBIICHUU
CHTHaJIa, ONMCAHHbIE HHCTPYMEHThI MHOTOKaHAJILHOTO PACUIMPEHUsI MOT'YT MCIIOJIb30BATHCS B COYETAHUH C JIIOOBIMH U3
CHCTEM KOJIMPOBAHHSA, PEKOMEHOBAaHHBIMH B M. | U 2 pa3zena pekomeHoyem.

4 9TOOBI IS JTMHUH paclpoCTpaHEHHUS U TT0IaYH MOKHO OBLIIO MCITOJIB30BaTh KOAUPOBaHUE YpOBHS 11
NCO/MDK 11172-3 Ha ckopoctu He MeHee 180 KOUT/C Ha 3BYKOBOHM cHrHaJ (T. €. HA MOHOCUTHAJ WM Ha
KOMITOHEHT HE3aBUCHMO KOJIUPYEMOTO CTEPEOCHTHAIIA), 32 HCKIIOYSHUEM BCIIOMOTATENbHBIX JaHHBIX;

5 9yToOBl I KOMMEHTATOPCKHX  JIMHUH  HWCIOJNB30BAJIOCH  KoawpoBanue  ypoBHSA III
NCO/MDK 11172-3 Ha ckopocTy HEe MeHee 60 KOWT/C 3a MCKIIIOUCHHEM BCIIOMOTATEIbHBIX JAHHBIX IS
MOHOCHUTHAJIOB U He MeHee 120 KOUT/C JIs CTepEOCUTHAIIOB, UCIIOJIB3YsI COBMECTHOE CTEPEOKOANPOBAHHUE;

6 YTOOBI JJIA HpI/IMeHeHI/Iﬁ BBICOKOI'O Ka4€CTBa 4aCTOTa AUCKPCTHU3ANU COCTABJIAIA 48 KFLI;
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7 9ToOBl BXOJHOM CHTHajl KOZepa 3ByKa C HHU3KOW LU(POBOH CKOPOCTHIO ObUT CBOOOJEH OT
MPeIbICKKEHUH U YTOOBI B KOJIEpE TaKKe HE IPUMEHSIIOCh HUKAKUX TIPEIbICKaKCHUH;

8 4TO0Bl coOMIoJieHue Hacrosiel Pexomenmanuu Obuto  10OpPOBONBHEIM. Bmecte ¢ Tem
PexoMenmanus MOXeT cofiepkKath ONpe/IeieHHbIe 00s3aTelbHbIE MTOJIOKEHUs (HapuMep, 17 00ecreueHus
(hyHKIIMOHATBHON COBMECTHUMOCTH T IPUMEHUMOCTH), U COOIoIeHrne PekoMeHmau focTuraeTcs, Kormaa
BBIMOJIHSIOTCS BCE 3TH 00s3aTeNbHbIC MONOXKEHUs. [IJi1 BbIpaKeHHs TPeOOBaHHM MCIIOJIB3YIOTCSA CJIOBa
"shall" ("momxeH", "oO0s3aH") WM HEKOTOpHIE Apyrue OOSA3BIBAIOLIME TEPMHHBL, TakHe Kak "must"
("momken"), a TakKe WX OTPHUIATSIBHBIC DKBUBAICHTHI. lICIONB30BaHME TaKMX CJIOB HE IIPEIIIOJIaracT
IOJIHOTO MJIM YaCTUYHOI'O COOJIIOICHHS HACcTOsIIEeH PexoMeHaauu,

danee pekomeHoyem

1 obOpamatecss k Pexomenmarmu MCD-R BS.1548 3a cBepeHusMH O KOH(MUTYypamusx CHUCTEM
KOJMPOBaHHS, KOTOpHIE, Kak OBUIO [[0OKa3aHO, OTBEYAIOT TpeOOBaHUSM IIOAAa4YH, PACIPOCTPAHEHUS U
TepeIavm.

[NPUMEYAHUE 1. — Uadopmanmto 0 KoIeKaX, BKIIOYCHHBIX B HACTOSMIYIO PeKOMEHIAIWIO, MOXHO HaHTH B
Hononnennsix 1-5.

Jlonosnenue 1

3BykoBbie MPEG-1 u MPEG-2, ypoBHu II u II1

1 KoaupoBanue

Konep obpabatpiBaeT U(pOBOI 3ByKOBOM CHUTHAI U BBIJACT CHKAaThIA MOTOK OMTOB. AJITOPUTM KOAepa He
CTaHAAPTU3UPOBAH, U IIO3TOMY MOTYT HCIOJb30BaThCs PAa3JIMYHBIE CPEACTBA KOAUPOBAHMSA, TAKHE Kak
OlpesieJieHne TOopora CIyXOBOTO MACKMpPOBaHUS, KBaHTOBaHWE W MacmrabupoBanue (IIpumeuanue 1).
BMmecte ¢ Tem BBIXOA KoAepa AOIKEH OBITH TaKUM, YTOOBI JEKOJEp, COOTBETCTBYIOIIMH HACTOSIIEH
Pexomennarum, BeipadaTbIBall 3ByKOBOM CUTHAJ, MOAXOMSAIINN IS 3aIUIAHUPOBAHHOI'O IPUMEHEHHUS.

[MPUMEYAHUE 1. —-Kogep, oTBewaromuii onucaHuto, mnpusegeHHomMy B IlpunoxenusxC u D «k
Hokymenty ICO/M3K 11172-3, 1993 ron, Oyner yIOBIETBOPSITH MHHHUMAIBHBIM TPeOOBAaHHMSAM K IOKA3aTesM
paboTsL.

Onucanue, MpenCTaBICHHOE HW)KE, OTHOCUTCS K THUIIOBOMY KOJAEpy, TMOKa3aHHOMY Ha pwuc. 1. Bxomnbie
OTCYETHl 3BYKOBOTO CHTHaJa MOJArOTCs Ha Kozep. [Ipm BpeMeHHO-4acTOTHOM IpeoOpa3oBaHUM CO3/IAETCs
(bUIBTPOBAHHOE M CYOIUCKPETU3UPOBAHHOE MPEICTABICHUE BXOJHOTO 3BYKOBOTO MOTOKA. OTOOpaKEHHBIMU
oTcYeTaMd MOTYT OBITh JIMOO OTCYeTHl B mopamonocax (kak B ypoBHsax | wmmm 1, cMm. HIbke), mubo
TpaHchOpPMHUPOBAaHHBIE OTCUETHI B Tojmosiocax (kak B yposHe III). [Icuxoakyctudaeckas MOAENb, B KOTOPOU
UCTIONB3yeTcsi ObIcTpoe mpeobOpasoBanne Dypbe, HEHCTBYIOIMAs MapalieIbHO € BPEMEHHO-YaCTOTHBIM
peoOpa3oBaHMEM 3BYKOBOT'O CHTHAJIA, CO3J]aeT HAOOP JaHHBIX JUIS YIPABICHUS MPOIECCAMU KBAHTOBAHHS U
KOJMPOBaHHS. DTU JaHHBIE Pa3INYalOTCs B 3aBUCHMOCTH OT PeajbHOTO BEITIOIHEHUS CXeMbI Koaepa. OaHon
U3 BO3MOXHOCTEH SIBJISIETCSl MCIOJIb30BAHWE OLEHKH IOpPOTa MAacKHpOBaHUS ISl YHpaBieHUs paboToil
KBaHTOBaTellsd. bBiiok MacmTaOMpoBaHuWs, KBAaHTOBAaHUS M KOJUPOBAHUS CO3JIACT HA0OP KOIAMPOBAHHBIX
CHUMBOJIOB U3 MPeoOpa30BaHHBIX BXOMHBIX OTCUeTOB. HeoOxommumo eime pa3 OTMETHTh, YTO ITepeaaTodHast
(byHKIHS 3TOTO OJIOKA 3aBHCHUT OT PEaM3allii CHCTEMBl KOAUpoBaHWs. biok "ymakoBku kaapa" cobupaer
peaNbHBI MOTOK OWTOB JJsi BHIOPAHHOTO YPOBHSI M3 BBIXOJHBIX JAHHBIX JPYTrUX OJIOKOB (Hampumep,
MAHHBIX TI0 paclpeieNieHHI0 OWTOB, KO3(Q(HUIMEHTOB MacIITaOMPOBAaHUS, KOIMPOBAHHBIX OTCYETOB B
TIOATIONO0CAX) U, TIPU HEOOXOIUMOCTH, JOOABIAET NPYTyI0 HHGOPMAIIUIO B TOJIE BCIIOMOTATEIBHBIX JaHHBIX
(Hampumep, O 3alUTe OT OMIMOOK).
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PUCYHOK 1

Baok-cxema THIIOBOrO Koepa

Komuposanmbrii

3BYKOBOM 1U(POBOH MOTOK
VKM Bpemenno M 0 MoK
CUrHA P! allITaOUpPOBaHHUE, ViaKoBKa xampa 11172-3
- JaCTOTHOE »| KBaHTOBaHHeE - P =
npeoOpazoBaHme ¥ KOIHUPOBaHHE
A
- Tlcuxo-
aKyCTHYECKast
MOJIETTb

Cxema kouposanmst UCO/MOK 11172-3

BcrnomorarenbHbie JIAHHBIC

BS.1196-01

2 YposHu

B 3aBucmmoctm oT MIPUJIOKCHUA MOTYT HCIIOJIB30BATBCA Pa3JIMYHbIC YPOBHU CHCTEMBI KOIUPOBAHUA
MOBBIIICHHOM CIIOKHOCTH H C YIYy4YlICHHBIMHU ITOKAa3aTCIIIMU paGOTI)I.

Yposenwv I: Ha 3TOM ypOBHE IPOM3BOIITCA OCHOBHOE NpeoOpa3oBaHUE BXOAHBIX LUQPPOBBIX 3BYKOBBIX
CUTHajioB B 32 moAmosiochbl, (GUMKCHUPOBAaHHOE pa30uMEHME Ha CEIrMEHTH Uil (OPMAaTUPOBAHUS NAHHBIX B
O/0KM, oOIpeleseHHEe aJalTUBHOIO paclpelelcHus OUTOB U KBAHTOBAaHUE C  MCIIOJIb30BAHUEM
KOMITAaHAMPOBAHHUA U (POpPMaTHPOBaHUs OJOKOB C TIOMOIIBIO MCHUX0aKyCTUYEeCKOH Moaenu. B omHoM mmkie
ypoBHs | mpencrapnensl 384 oTcuera Ha KaHa.

Yposens II: Ha 3TOM ypoBHE 0OeCHedHBaeTCsl MOMOJIHUTEIbHOE KOJIWPOBAHUE paclpeneieHus] OUTOB,
cogepkaTcst Kod(pHUUUEHTH MacmTabupoBaHus W oTcUeThl. B ogHoMm mmkie yposHs Il mpencraBieHsr
3 x 384 = 1152 orcyera Ha KaHaJ.

Ypoesenw III: Ha 3TOM ypOBHE BBOJUTCS TIOBBHIIICHHOE pa3pelICHHE IO 4YacTOTe, OCHOBAaHHOE Ha
HCIIOJIB30BaHUU THOPUIHOTO OJI0Ka (GIIBTPOB (OJIOK (GMIBTPOB Ha 32 MOIIIOIOCH ¢ TIEPEMEHHOH THHOM,
OTIpEeNSIONICH TUCKpETHbIE KOA((QUIMEHTH KOCHHYCOMIANBHOTO TpeoOpa3oBanus). Ha sTtom ypoBHe
JMOOABIISIFOTCST  HEOAHOPOIHBIN KBAaHTOBATENb, aJallTUBHOC pa30MEHWE Ha CErMEHTHI M JHTPOIMHHOE
KOJIMPOBAaHHE KBAHTOBAaHHBIX 3HaueHUi. B onnom ke yposss 11 npencraBnenst 1152 oTcuera Ha kaHail.

CyIIecTBYIOT YEThIPE PA3IMIHBIX PEKUMa, BO3MOXKHBIX Ha JIFOOOM U3 YPOBHEH:
- OJIMHOYHBIN KaHAIT;

- JIBOWHOW KaHan (IBa HE3aBHCHMBIX 3BYKOBBIX CHTHAJIA, KOAMPOBAHHBIX B OJHOM LU(PPOBOM
MOTOKE, HAIpUMEp MPH ABYSA3BIYHOM MPHIIOKEHUN);

- cTepeooHUs (JIEBBI W TMPaBBIi CHUTHANBI cTepeoGOHHYECKON Maphl, KOJMPOBAaHHBIE B OIHOM
IU(PPOBOM MOTOKE);

- KOMOWHHUpOBaHHAsI cTepeo@oHns (IEBBIM W TIPaBBIi CHUTHANBI CTEPeOPOHUUECKON MmapHl,
KOJMPOBAHHBIC B OJHOM I[U(POBOM MOTOKE C JAHHBIMH OO0 HCIOJB3yeMOU CTepeoOHHUYECKOM
paccoryiacoBaHHOCTH M HM30BITOYHOCTH). PeXUM KOMOWHHPOBAaHHON CTEpeOdOHUH MOXKET
WCIIOJIL30BATHCS JUTS TIOBBINICHUST KauyecTBa 3BYyKa MPU HU3KHX IMUPPOBBIX CKOPOCTSIX W/WIA JUIS
CHMIKCHUSA CKOPOCTHU NIE€peAavYn JaHHBIX JJIA CTepeO(i)OHI/I‘IeCKI/IX CHUI'HAJIOB.
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3 DopMaT KOAUPOBAHHOI0 H(PPOBOro NOTOKA

0630p mugposoro moroka MCO/MIK 11172-3 npuBenen Ha puc. 2 mis ypoHs Il m Ha puc.3 mis
ypoBast 111. KonupoBaHHBIH OTOK OMTOB COCTOMT M3 MOCIEIOBATEIBHBIX KaJIpOB. B 3aBUCUMOCTH OT ypOBHSI
KaJIp BKIIFOYAET CIEAYIOIINE OIS

PUCYHOK 2
®opmat nudposoro noroka yposus I MCO/MIK 11172-3

Kagp n—1 Kanp n Kagp n+1

| BcnomorarenbHble TaHHBIC

OcHoBHast 3ByKOBast HH(POPMALUS

JlononauTensHas HHGOPMaLUsL

3arosoBoK
VYposens II:
3aronoBok: 4acTh HU(POBOTIO MOTOKA, COAEpIKaIas HHPOPMAIIHIO
0 CHHXPOHHM3AIIHN U CTaTyCe;
JlononHuTebHAs MHPOPMALIHUSL: 4acTh HU(POBOTO MOTOKA, COAEpIKaIas HHPOPMAIIUIO
0 pacrpezeneHuy OuToB 1 0 koddumenTax
MacIITadupOBaHNS;

OcHoOBHast 3BYKOBas PIH(i)OpMaL[PIfI: 4JacTb HPI(I)pOBOFO II0TOKa, coAepIiKallass KOAUPOBaHHbIC
OTCYETHI TOAJHUAIIa30HOB,

JlomonHuTebHBIC TaHHBIE: 4acTh HU(PPOBOTO MOTOKA, COAEPIKAIIAS CBEACHUS,
oIpe/iessieMble MOJIb30BaTEIEM.

BS.1196-02
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PUCYHOK 3
®opmat nudposoro noroka yposus Il UCO/MIK 11172-3
Jmna 1 + dmuuaa ST +/{nuna 2 J

<7 ,.l

VYkazarenb Jmuna 2
3arosoBoK =~ Jmna 1

\EI OcHoBHas 3ByKOBasi HH(POpPMALHS

BcenomorarenbHbIe JaHHBIC

VYposens III:
JlononHuTenbHast 4acTh U(PPOBOTO TOTOKA, COAEPIKAIIAs 3ar0I0BOK, yKa3areib, JUIMHY |
nudopmarms (SI): U JUIMHY 2, CBEIeHUs 0 Kod(puimeHTe MaciTabnpoOBaHus U T. [1.;
3aroJIoBOK: 4acTh U(MPOBOTO MOTOKA, COAEpKalias HHHOPMAITUIO

O CMHXpOHH3aIlUN U CTaTyCe;

Vkazarenb: yKa3bIBaeT Ha Ha4aJl0 OCHOBHOM 3ByKOBO# HH(pOpMALNY;

Jmmna 1: JUTMHA TIEPBO#l YaCTH OCHOBHOI 3ByKOBOW HH(BOPMALIIH;

Jmuna 2: JUTMHA BTOPO# 4YaCTH OCHOBHO#! 3ByKOBOW HH(pOpPMALIIH,

OcHOBHast 3ByKOBast 4acTh HU(POBOTO MOTOKA, COJEPIKAIAs KOAUPOBAHHBIN 3BYK;

nHbopMarms:

CyxeOnast 4acTh NU(POBOTO MOTOKA, COJEPIKAIIAsT CBEICHHS,

PIH(i)OpMaLIPIHZ OTIPCACIACMBIC T10JIb30BATCIIEM.

BS.1196-03

4 JexoaupoBanue

Jlekoep MpUHUMAET KOJUPOBAaHHbBIC IIU(PPOBBIC MOTOKH 3BYKOBBIX CUTHAIOB B CHHTAKCUUECKOW CTPYKTYDE,
onpeneneaaor B Jlokymente MCO/MDOK 11172-3, pexommpyeT »dJIEMEHTHl MaHHBIX W HCIOJIL3YET
“H(OPMAITUIO JIJISL CO3JJaHUS BBIXOIHOTO IIU(PPOBOTO 3BYKOBOTO CHTHAJIA.

KopupoBansblii 3ByKkoBOH LM(POBONH NOTOK NOCTyHmaeT Ha JAeKkoaep. B mpomecce pacnmakoBKH U
JNEKOIUPOBAaHMUs AOIONHUTEIbHO IPOU3BOIUTCA OOHapy)XeHHE OLIMOOK, €CclIM IIpOBEpKa OLIMOOK
npuMeHsiach B kojepe. L{nppoBoil MOTOK pacmakoBBIBaETCS IS BOCCTAHOBJICHHUS Pa3NIMUHBIX YacTed
nHpOpPMALMK, TaKUX KaK 3arojloBOK 3BYKOBOTO IIMKIA, paclpeaeieHue OuToB, KOd((HUIHEHTHI
MacIuTaOUpOBaHUsl, TPeOoOPa30BaHHBIE OTCUETHI U, B HEOOS3aTEIbHOM MOPSIKE, BCIIOMOTaTebHbIC JaHHBIC.
B npouecce BoccTaHOBIEHUs BOCCTAHABIMBAETCS KBAaHTOBAaHHAas Bepcus Habopa IpeoOpa30BaHHBIX
oTcueToB. YacTOTHO-BpeMEHHOE NpeoOpa3oBaHUE MEPEBOAUT ITHU MpeoOpa3oBaHHBIE OTCYETHI OOpPaTHO B
JIMHENHbIe 3ByKOBbIe oTcueThl MKM.
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PUCYHOK 4

Biok-cxema aexogepa

KonuposanHbrii 3BYyKOBOI
MIOTOK OUTOB YacroTHO- NKM
NCO/MDBK 11172-3 PacnakoBka BpEMEHHOE CHUTHAJI
- = Boccranoienue - -
Kajnpa npeobpa-
30BaHHE

Jexop UCO/MDK 11172-3

'

BcenomorarenbHbie
JTaHHbBIC

BS.1196-04

JlonosiHeHnue 2

3BykoBbie MPEG-2 u MPEG-4 AAC

1 BBenenue

B crangapre MCO/MDOK 13818-7 ommMCHIBaIOTCS 3BYKOBBIC CTAHAAPTHI, HE MMEIOINIHE COBMECTUMOCTH B
0o0paTHOM HamNpaBJICHWH, KOTOPHIE HA3BIBAIOTCS IIEPCIEKTUBHBIM 3BYKOBBIM KoaupoBaHueM (AAC)
MPEG-2. 3T0T cTanmapT ABISETCS CTAHIAPTOM IS Pealli3aliiil MHOTOKAHAJILHBIX CHCTEM 00Jiee BBICOKOTO
Ka4decTBa 10 CPAaBHEHHIO C Ka4eCTBOM, IOCTUTAEMBIM IPH HEOOXOIUMOCTH O0ECTIedeHHsI COBMECTHUMOCTH B
obpatHOM HamnpasieHuu ¢ MPEG-1.

Cucrema AAC wmMmeer Tpu Tpoduias I MPEAOCTaBICHUS KOMIIPOMECCA MEXIy TpeOyeMOW IMaMsThio,
MOIITHOCTHIO 00pa0OTKH M KaUECTBOM 3BYKa:

- OcHogHotl npoghus

OcHoBHOM npod s obecrieurBaeT 0ojiee BEICOKOE KaueCcTBO 3BYyKa Ha JIFOOON JaHHOW CKOPOCTH TIepenadu
naHHbIX. [l oOecrieyeHHsi BBICOKOTO KadecTBa 3ByKa MOTYT OBITh HCIIOJB30BaHBl BCE CPEICTBA,
3a UCKJIIOYCHUEM PETYIUPOBKH ycuileHHs. Tpebyemasi mamMaTh U MOIIHOCTh 00pa0OTKH BHIIIE, YEM B CITydae
ucnonb3oBanus npopwiss LC. Jlekogep OCHOBHOro mpodWisi MOXET ACKOAWPOBATh IH(POBOW IOTOK,
KOJMPOBAHHBIN ¢ Hcnoib3oBaHueM npodust LC.

- Ipoguns nonuscenrnou croxcnocmu (LC)

Tpebyemass MOIIHOCTH OOpabOTKM M HaMATh NpHU HCHojdb30BaHMHM mpoduns LC MeHblne, 4eM mpH
MIPUMEHEHUH OCHOBHOTO MPOQHIIL, B TO BpeMs KaK KauecTBO paboThl coxpaHsercs: BbicokuM. [Ipoduis LC
HE UMEeeT NpeAcKa3aTelis U CPelcTBa PErYIUPOBKH YCHIICHHUS, HO MOPSI0OK BPEMEHHOTO OIpaHHYCHHUS IIyMa
(TNS) orpanuueH.

- Ipoghunv macuumabupyemotl wacmomot ouckpemuzayuu (SSR)

IIpodmns SSR MoOXKeT MpemoCcTaBUTh MACIITAOMPYEMBI YaCTOTHBINM CHTHAJI C YCTPOWCTBOM PETYJIHPOBKH
ycunnenus. [Ipu ero ncnonp30BaHIHM MOYKHO BBIOPATh TOJIOCH YaCTOT U JE€KOIMPOBAHUS, TAKUM 00pa3oMm,
TpeOyeTcss MeHbIIIee anmapaTHoe oOecriedeHue sl nekoaepa. Hampumep, Ui 1eKOAUPOBAHUS HA YacTOTe
nuckpetusanuu 48 k['1 TOMbKO caMoOil HHU3KOM IMOJIOCHl YacTOT JEKOJIEP MOXET BOCHPOU3BOAUTH IMOJIOCY
Y4acTOT 3BYKOBOT'O CUTHaJIA ITUPUHOM 6 KI 11 Mpu MUHUMAIBHON CJI0KHOCTH JIEKOAUPOBAHUS.

Kaxk mokazano B Tabmure 1, cucrema AAC mogaepxuBaeT 12 THIIOB YacTOT AUCKPETH3AIIMN B THAIIA30HE OT
8 mo 96 xkI'm 1 10 48 3BYKOBBIX KaHAIOB. B Tabnwie 2 moka3aHbl KOHGHUTYpAITUH KaHAJIOB 110 YMOIYAaHUIO,
KOTOpBIE BKIIFOYAIOT MOHO(OHUIO, IBa KaHaja, MATh KaHAJOB (TPH OCHOBHBIX/IBA 3aTHUX KaHaia), MATh
KaHAJIOB ¢ KaHAJIOM HHU3KO4YacTOTHHIX 3ddekroB (HUD) (mmpuna momocer meree 200 ') u 1. 1. Kpome
KOH(pHUTYpanuii 0 YMOTYaHUIO, MOXKHO 3a7aTh YHCIIO TPOMKOTOBOPHTENEH Ha KaKIOH MO3UIINK (OCHOBHOM,
OOKOBOW W 3amHEH), TMO3BOJISISI PEATM30BaTh THOKYIO OPTaHHM3AITHI0 MHOTOKAHAJTBLHOW TPOMKOTOBOPSIICH
cucreMsl. [lomnmepxuBaercs TakKe BO3MOXKHOCTh YMEHbBIIEHHsS uHcia KaHaioB. [lomb3oBatens MoxeT
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YCTaHOBUTH KOA((GUIIUEHT A CBEIEHUS] MHOTOKAHAIBFHBIX 3BYKOBBIX CHTHAJIOB B ABYXKaHAIBHBIM CUTHAI.
[TosToMy KadecTBO 3ByKa MOMKET KOHTPOJHMPOBATHCSA C WCIOJIB30BAHMEM YCTPOWCTBA BOCHPOM3BEACHHA,
HMMEIOIIETO TOJIBKO /IBa KaHaja.

TABJINIIA 1
IMoanepxkuBaeMble YaCTOThI JMCKPETU3ALMHU
YacroTa AMCKpeTH3ANUU
(')
96 000
88200
64 000
48 000
44100
32 000
24 000
22 050
16 000
12 000
11025
8 000
TABJIMLIA 2
Kondurypanuu kaHaa0B 10 yMOJYaHUIO
Yucio 3ByKOBbIe CHHTAKCHYECKHE
OTolpaikeHune M0 YMOJYAHUIO JJIEMEHTA
TPOMKOT0- 3JIEMEHTBI, IlepeYHcIeHHbIE
o HA TPOMKOTOBOPHUTE/b
BopHUTeJeil B MOpPsIIKe MpHeMa
single channel element . .
1 " - OCHOBHOM IIEHTPaJIbHBII IPOMKOTOBOPUTEIH
OAHOKaHAJIbHbIM_J3JICMCHT
channel pair_element . .
2 - = JleBblii ¥ IpaBbIii OCHOBHBIE IPOMKOIOBOPUTEIN
9JIEMEHT Napbl  KaHaJIoOB
single channel element() . .
- = OCHOBHO IIEHTPAIIbHBII TPOMKOTOBOPHUTEITH
3 OTHOKAHAIBHBIA_37IeMeHT()
channel pair_element() . .
= JleBblii ¥ IPaBBI OCHOBHBIE TPOMKOTOBOPUTEIH
JJIEMEHT _apbl_ KaHAJIOB
single channel element() N N
- = OCHOBHOI IIEHTPAJIbHBI TPOMKOTOBOPHUTEIH
OJTHOKAHAIBHEIA_37IeMeHT()
channel pair element() N .
4 = JleBblil ¥ PaBbIii OCHOBHBIE TPOMKOTOBOPHTEIH
3JIEMEHT Iaphl  KaHaJoB()
single channel element() .
" = ThII0BO# IPOMKOTOBOPUTEH OOBEMHOTO 3ByYaHHS
OJTHOKAHAJIBHBIN 3JieMeHT()
single channel element() . .
— o OcHOBHOM HCHTPAJIbHBIN TPOMKOTOBOPHUTEIIb
OJTHOKAHAJIBHBIN 3JieMeHT()
channel pair_element() N .
5 — = JleBblii 1 TpaBbIil OCHOBHBIE TPOMKOTOBOPUTEIIN
3JIeMEHT Taphl_ KaHaJoB()
channel pair_element() JleBbIit 1 IPaBEI THIIOBBIE TPOMKOTOBOPUTEIH 00 BEMHOTO
SJIEMEHT Taphl_ KaHaJoB() 3BYYaHUs
single channel element() N N
- = OCHOBHOI IIEHTPAJIbHBI TPOMKOTOBOPHUTEITH
OTHOKAHAIBHBIA_31IeMeHT()
channel pair element() N .
5+1 = JleBblit ¥ paBbIii OCHOBHBIE TPOMKOTOBOPHTEIH
3JIEMEHT Iaphl  KaHaJoB()
channel pair_element() JleBbIii 1 IPABBIH THIJIOBBIC TPOMKOTOBOPUTEIH 00 BEMHOTO
3JeMEeHT Naphl  KaHaJoB() 3By4YaHUs
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Yucao 3ByKOBBIE CHHTAKCHYECKHE o
TOOpakeHHe M0 YMOJTYAHUIO JIeMEeHTa
TPOMKOT0- 3J1eMeHTHI, MepevyncaeHHbIe
o HA TPOMKOTOBOPHUTE/b
BopHTeJIeii B MOPsI/IKe MpHeMa
Lfe_element() I'pomMKoroBOpHTENIE HU3KOUACTOTHBIX 3 exToB
anemeHT HYI() p P
single channel element() N N
- = OCHOBHOI1 LIGHTpAIBHBIA TPOMKOTOBOPHUTEIIH
OJTHOKAHAIBHBIA_3JIeMeHT()
channel_pair_element() JIeBnIit ¥ IPaBBIif IIEHTPATBHBIE OCHOBHBIE
JJIeMEHT Taphl_ KaHaJoB() TPOMKOIOBOPHTEIHN
channel pair element() . .
7+1 = JleBblil 1 IpaBbIi HAPYKHBIE OCHOBHBIE IPOMKOTOBOPUTENIH
SJIEMEHT Taphl_ KaHaJoB()
channel_pair_element() JIeBbIit ¥ MPaBbIi THIJIOBBIE TPOMKOTOBOPUTENN 00BEMHOIO
JJIEMEHT Mapbl_ KaHajoB() 3BYyYaHHS
Ife_clement() I'pomMKoroBOpHTENIE HU3KOUACTOTHBIX 3 exToB
anemeHt  HUD p P
2 Koauposanue

OcHoBHas cTpykTypa koxepa AAC MPEG-2 mnokazana Ha puc. 5. B cucremy AAC BXozdaT cienymoouue
CpeacTBa KOJUPOBAHUS:

Pezynuposxa  ycunenus: peryqupoBKa YCWICHHS pa30WBaeT BXOOHOW CHTHANI Ha YeThHIpe
paBHOYAAJICHHBIE TTOJIOCH YacTOT. PerynmnpoBKa ycuiieHus ucmonb3yercs B mpodrie SSR.

banx  gurvmpos: MonuuIUpoBaHHOE JUCKPETHOE KOCHHYyCHOe mnpeobpazoBanue (MDCT),
peanusyemMoe 0aHKOM (WIBTPOB, pazjiaraeT BXOJHON CHTHaJl Ha CHEKTPAIBHBIE COCTABISIOIINE
MOJBBIOOPOK C YAaCTOTHBIM paspelieHueM, paBHbIM 23 1, 1 BpeMEHHBIM pa3pelieHueM, paBHBIM
21,3 mMc (128 crhekTpaidbHBIX COCTAaBIAIONINX), WJIM C YacTOTHBIM paspemeHueM B 187 I'm u
BpeMeHHbIM pasperieHreM B 2,6 Mc (1024 crekTpaibHBIX COCTAaBIAIONINX) MPH IAUCKPETHU3AIUH,
pasHoit 48 x['i. opma OKHA BEIOMpaeTCss MEXKITY IBYMs allbTCPHATUBHBIME (DOpMaMH OKOH.

Bpemennoe oepanuuenue wyma (TNS): mocne aHanm3a, peanu3yeMoro OaHKOM (QIIBTPOB,
BeinonHseTcsa onepauust TNS. Merog TNS mo3BosisieT Koaepy OCyIIECTBISITE KOHTPOJIb HaJl TOHKOM
BPEMEHHOI CTPYKTYpO IIIyMa KBaHTOBaHMUS.

Koouposanue cpeonux/6oxosvix (C/B) cmepeocuenanos u KoOupoganue UHMEHCUBHOCU
cmepeocucHanos: KOJUPOBaHUEe  WHTCHCUBHOCTH — cTepeocurHanioB u  koaumpoBanwe C/b
CTEpEOCHTHAIOB MOXET ObITh MPHUMEHEHO JUII MHOTOKAaHAIBHBIX 3BYKOBBIX CHTHalioB. J[iis
COKpallleHHs TieperaBacMoil WHPOpPMAaNUu O HANpPaBICHUW TNPH KOJAUPOBAHHUM HHTCHCHBHOCTH
CTepEOCHTHANIOB  Tepe/lacTcsl  TONBKO  JHEpreThveckas orubaromas. Bwecto mepenauu
W3HAYAIBHOTO JIEBOTO M MPaBOrO CUTHAIOB Tpu KoaupoBaHuu C/B cTepeocUrHaloB MOTYT
mepeaaBaThcs HopMupoBanHas cymMma (C kak mocpeaunHe) u pas3uuiia curaaioB (b kak cOoky).

Ilpeockaszanue: nisi  CHWXKEHHUST HM30BITOYHOCTH  CTAl[MOHAPHBIX  CUTHAJIOB  OCYIIECTBIICTCS
MpecKa3aHue BPEMEHHON 00JacTH MEXIy CIEeKTPaTbHBIMH COCTaBISIONIMMU IOCIIETYIOITIX
KaJpOB B MOJBEIOOPKAX.

Keanmosanue u nomexoycmoiiuusoe KoOuposanue: B YCTPOWCTBE KBAaHTOBaHMS HCIONb3YeTCS
HENMHEWHBIA KBAaHTOBaTeNb ¢ marom pasmepom B 1,5 n1b. Konuposanue Xaddmana npumenseTcs
JUIE KBaHTOBAHHOTO CIIEKTpa, Pa3IMYHBIX KOA(PPHUIMEHTOB MacIITaOMpOBaHUS M WHPOPMALUH O
HaIlpaBJICHUH.

Yempoiicmeo ¢popmamuposanus nomoxka 6umog: HaKOHeIl, YCTPOHCTBO (popMaTHpOBaHUS MOTOKA
ONTOB WCIONB3yeTCS MJsl YIUIOTHEHUS MOTOKAa OHWTOB, KOTOPBHIH COCTOMT W3 KBAHTOBAHHBIX H
KOAMPOBAHHBIX CHEKTPAJbHBIX KOI(P(MUIIMEHTOB M HEKOTOPOH MOMOJHWUTENbHOW WH(MOpMAIIH,
MOCTYTAOIIEH OT KaXKI0TO HHCTPYMEHTA.

Ilcuxoakycmuueckas mooens: TEKYIIUH MOPOT MACKUPOBAHUS PACCUUTHIBACTCS C MCIOIb30BaHHEM
TICUX0aKyCTUYECKOH MOJIENH BXOJHOTO cHuTHaja. [IpuMeHseTcs ICHX0aKyCTHYecKas MOJETb,
ananorunyHas monenu 2 MICO/M3K 11172-3. OTHomeHne CUTHAN/IYM, TIOJTy4aeMOe Ha OCHOBaHUH
Mopora MacKUpOBaHUs, U BXOJHOW ypOBEHb CHUT'HAJIAa HCIIOJIB3YETCS B MpOIlecce KBAHTOBAHMS IS
MUHUMH3AIUH CIBIIIIMOTO ITyMa KBaHTOBAaHHS M, KPOME TOTO, JUIS BHIOOpAa COOTBETCTBYIOIIETO
CpeACTBa KOJUPOBAHUSL.
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PUCYHOK 5
@DyHKIHOHAILHAA cxeMa koaepa AAC MPEG-2
BxonHoit BpeMeHHOM cUrHAT
Perynuposka
[Icuxoakycmuyeckas yeunenust AAC
Mooenb
e -
I
I Pemrenne KommyTanus
f— |
I 0 AJMHE OKHA 610K0B
bank ¢unsTpos
I CoTTTTTTTY T -
i | :
| I TNS
Pacuer nopora I
"""""""""""" Konupo-
HunrencuBHoCTH ;a}:g:gﬁ
YerpoiictBo 4
(hopmarupoBaHus noTox
Crexmpanshas : MIOTOKOB OUTOB
obpabomxa IMpenckazanue |
I
' !
I
I
C/b
S -
P ————
1
Macmrabuposanue
Keanmoeanue
u KOOUposane KBanroBanue
6e3 obpazosanus
O0NOTHUMENLHOZO '
) I
wyma :
I | Komuposanue Xapdpmana 1
I
1
L= p—
Jlanuble
VYnpasnenue
BS.1196-05
3 JexogupoBanue

OcHoBHas cTpykrypa aekonepa AAC MPEG-2 moka3zana Ha puc. 6. B 0CHOBHOM TpOIECC AEKOIUPOBAHUS

SABJIACTCS ITPOIECCOM, O6paTHLIM KOANPOBAHUIO.
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Konupo-
BaHHBII
3BYKOBOM
TOTOK
—_—

PUCYHOK 6
OdynknnoHaabHas cxema aexogepa AAC MPEG-2

JexonmpoBanne Xapdmana

exoouposanue

Ob6parnoe
KBaHTOBaHUC

oe3
obpaszosaniis

wiyma u

obpamnoe
KeaHMosamue

[ToBTOpHOE
MacITabupoBaHue

o s s o  —————————

[

C/b

VYerpoiictBo
JiehopMaTupOBaHUs
HOTOKA OUTOB

IIpenckaszanue

MHTEeHCUBHOCTD

l

3aBUCHMO
MIEPEKITF0YAEMbIE
COC/IUHEHUS.

Cnexmpanvhas
obpabomxa

l

TNS

!

3aBUCHMO
HepeKITIouaeMble
COCTMHCHHUS

Kommytarmst
6J10K0B

bank ¢unsrpos

&

PerynupoBka
yeunennss AAC

BrixonHoit

JlanHbie

VYnpasnenue

HezaBucumo
TIePEKITI0IaeMbIC
COCTUHEHUS

BPEMEHHOII
CHUTHAT

———

BS.1196-06
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OyHKIMH AeKOAepa COCTOAT B 0OHAPYKEHUU OMUCAHUSI KBAHTOBAHHOTO 3BYKOBOTO CIIEKTPa B MOTOKE OHTOB,
ACKOJUPOBAHUM KBAaHTOBAHHBIX 3HAUCHUN U Z[perfI I/IH(i)OpMaHI/II/I O BOCCTAHOBJICHHHW KBAHTOBaHHBLIX
CHEKTPOB, 00pabOTKEe BOCCTAHOBJICHHBIX CIIEKTPOB C IMOMOILIBIO JIIOOOTO YCTPOHCTBA, AEHCTBYIOILIETO B
MOTOKE OUTOB, C IENbI0 MOTYYCHHUS PEATBHOTO CIICKTpa CHTHAJA, OMHCHIBAEMOTO BXOHBIM MTOTOKOM OWTOB,
W, HaKOHEI, MpeoOpa3oBaHWN CIHEKTPOB YAaCTOTHOH 00JacTH BO BPEeMEHHYIO o00JlacThb ¢ wWind 0e3
HCIOJB30BaHUA OOIIOJHUTCIBHBIX CPEACTB PEryJIMPOBKHU YCUIICHUA. CHCILYSI nejam IepBOHAYaJIbHOI'O
BOCCTaHOBJICHUS M MaclITaAOMPOBaHMsI BOCCTAHOBJICHUS CIIEKTPa, UMEETCSI MHOTO JONOJIHUTENBHBIX CPEACTB,
KOTOpPBIE M3MEHSIOT OWH WX 0oJiee M3 CIEKTPOB I obecriedeHus Ooiee d3(PPEKTUBHOTO KOAMPOBAHUS.
Bo3M0XHOCTB "CKBO3HOTO MPoX0J1a" COXpaHIETCs AT KaXXA0Tr0 U3 AOMOTHUTEIBHBIX CPEACTB, Pa0OTAIONINX
B CIIEKTPaJIbHON 00J1aCTH, M I BCEX CIy4aeB, KOTJa CHEKTpalibHasi OTepalusl MPOIyCKaeTcs, CIEKTPhl Ha
€ro BXOJIe MPOXOIAT HEMOCPEACTBEHHO Uepe3 YCTPOMCTBO 0€3 N3MEHEHUSI.

4 BoicokorppexTnBHoe AAC U Ay0/IMpOBaHUE CIIEKTPAJIbHOM 10JIOCHI

[pu Beicoko3pPexTrBHOM AAC (HE AAC) ocymiecTBisieTcs JyOnupoBaHue crieKTpaibHoi momock (SBR).
SBR mpexacraBnsier coOoii MeToJ] BBHICOKOA()(EKTHBHOIO KOIMPOBAHUS BBICOKMX YacTOT B alrOpUTMax
ckatus 3Byka. OH ITO3BOJIICT MOBBICHTH ITOKa3aTesM pabOThl HU3KOCKOPOCTHBIX KOAEKOB 3ByKa W pedw,
mn0o yBeNWYHMBas LIMPHHY TOJOCHI 3ByKa Ha JaHHOH CKOPOCTH, JHOO TMOBBINAs 3PPEKTHUBHOCTH
KOAMPOBaHMSA Ha 3aJaHHOM YpPOBHE KauecTBa.

Kopupyercss u mepenaercs TONBKO HMXKHAS 4acTb CIeKTpa. YelnoBeueckoe yxo Hanbosee 4yBCTBUTEIBHO
MMEHHO K 3TOH yacTu crekTpa. BmecTo nepenaun BepxHei yactu cnekTpa SBR nucmonsiyercst kak mpouecc
MOCTKOIUPOBAHUS 1 BOCCTaHOBJIEHUs1 00Jiee BBICOKHX YaCTOT HA OCHOBaHMHW aHAIIM3a MEpedaHHBIX Oosee
HU3KUX 4acToT. ToyHOe BOCCTaHOBIECHHE oOecreumBaeTcsl mepenadei cBa3aHHBIX ¢ SBR mapamerpos B
KOAMPOBAaHHOM IIOTOKE OMTOB HA OYEHb HU3KOH CKOPOCTHU Iepeadn JaHHbIX.

IX(HI IX(HI

Konep - Jlexonep

» »
»

0 f 0 f

Bxom ——— [lepenaua » Brixon
BS.1196-1

ITotox 6mroB HE AAC mpencraBmsier coboii pacmmpenue motoka 6uto 3Byka AAC. JlonmomHUTEBHBIC
nmanaeie SBR BcTpamBaroTcst B aneMmenT HamoimHeHUss AAC, TeM camMbIM TapaHTHPYsS COBMECTHMOCTH CO
crangaptoM AAC. Texnonorus HE AAC sBnsieTcs IByXCKOPOCTHOH crucTeMoil. COBMECTUMEBI B 0OpaTHOM
HampaBJIeHUH OOBIYHBIN MOTOK OMTOB 3Byka AAC HampaBisieTcss Ha MOJIOBUHHON YacTOTe MUCKPETHU3AIUU
pacmmpenus SBR, Takum oOpazom, aekoiep AAC, KOTOphI He CIOCOOEH JEKOAUPOBATH JaHHBIC
pacummpenus SBR, BbIIacT BBIXOAHOW CHUTHad BpPEMEHHM HAa YacTOTE OUCKPETU3ALUU, COCTaBISIOLICH
MOJIOBHHY OT npousBoaumon aexkoaepom HE AAC.

5 BroicokorppexTuBHoe AAC Bepcuu 2 M napamMeTpuvecKoe cTepeo

HE AAC v2 sBnsercs pacmmupennem HE AAC u mpeacraBmser mapamerpudeckoe crepeo (PS) mms
MOBBIIICHHS Y3PPEKTUBHOCTH CXKATHUS 3BYKa JJIsl CTEPEOCUTHATIOB HU3KOH CKOPOCTH.

Komep aHanmmsumpyeT 3BYKOBOW CTEpEOCHTHAN W KOHCTPYHPYET TapaMeTpUiecKoe Mpe/ICTaBICHUE
crepeon3oOpaxkenus. Tenepp HET HEOOXOIUMOCTH IepelaBaTh o0a KaHalla, M KOAMPYETCS TOJBKO
MOHO(OHHUYECKOE BOCIPOH3BEICHHE IEPBOHAYATIBHOTO CTEPEOCUTHANIA. DTOT CUTHAI NepefaeTcss BMECTE C
napameTpaMu, HeoOOXOUMBIMH TSI BOCCTAHOBIICHHS CTEPEON300PaKEHUS.
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B pesynprare BOCHpHHMMAaeMO€ KadeCTBO 3BYKa HH3KOCKOPOCTHOTO IOTOKa OWTOB 3ByKa (Hampumep,
24 xOuT/C), BKIIOYAIOMIETO MapaMeTPUYEecKOe CTEepPeO, 3HAYMTEIHHO BBINIE, YeM KadeCTBO aHAIOTHYHOTO
IIOTOKa OUTOB 0€3 MapaMeTpUIECKOro CTEPEO.

[Motrok ©OmtoB HE AAC v2 crpoutcs Ha mnoroke OuroB HE AAC. JlomosHUTENBHBIC aHHBIC
MapaMeTPUUYECKOT0 CTEPEeO BCTPAUBAIOTCS B 3JeMeHT pacmupeHuss moHonotoka HE AAC, tem cambiM
rapaaTupys coBmectumocts ¢ HE AAC, paBHo kak u ¢ AAC.

Hexonep HE AAC, koTOpbIii HecOCOOEH NEKOIUPOBATh PACIIUPEHHE MapaMEeTPHUECKOrO CTEPEO, BBIIACT
MOHO(OHHYECKUH BBIXOIHOW CHTHAJN Ha TIOJHYIO MUpUHY monockl. O0brvHEIN nekogep AAC, HecriocoOHBIH
JIEKOANPOBaTh MaHHBIC pacmupeHus SBR, BeimaeT MOHO(DOHWYECKHMH BBIXOMHOW CHTHAI BpEeMEHH Ha
MIOJIOBUHHOM YacToTe TUCKPETHU3ALINH.

Jlonosnenue 3

3BykoBbie AC-3 u E-AC-3

1 KoaupoBanue

Hudporoit anmroputm cxatus AC-3 MOXKET KOIUPOBATH OT OJHOTO /10 5,1 KaHAIOB 3ByKOBOT'O HCTOYHHUKA U3
npeacrasieans UKM B mocienoBaTenbHbIH MTOTOK OUTOB HAa CKOPOCTSIX TIepenadyu MaHHBIX OT 32 KOWT/C 10
640 xbut/c. Anroputm AC-3 mocturaer BBICOKOH 3(P(PEKTHBHOCTH KOAMPOBaHUS (OTHOIIEHHE CKOPOCTH
nepeAayd AaHHBIX Ha BXOJE K CKOPOCTH MepeAadyd AaHHBIX Ha BBIXOJE) IyTeM IpyOOro KBaHTOBAaHUS
IIPEICTABICHUS 3BYKOBOI'O CUT'HaJIa B YaCTOTHOM obaactu. CTpyKTypHas cXeMa 3TOro Ipoliecca oka3zaHa Ha
puc. 7. IlepBbIM 11arom B Ipoliecce KOJUPOBaHUS ABIsIETCA MPeoOpa3oBaHue 3BYKa U3 MOCIE0BATEIHHOCTH
BpeMeHHbIX BbIOOpok MKM B mocienoBaTenbHOCTh ONOKOB YAacTOTHBIX  KOA(GQGHUIMEHTOB. ITO
ocymiecTBisiercss B OaHke (QUIBTPOB, peanusyromux aHaiaus. [lepekpoiBaromuecs 0moku 512 BpeMeHHBIX
BBIOOPOK YMHOXAIOTCS Ha BPEMEHHOC OKHO U TIpeoOpa3yroTcs B dYacTOTHYIO oOmacts. M3-3a
MIepeKphIBarOINXCs OJOKOB Kakaas BxoaHas Beioopka KM mpencrasnsieTcst AByMs MOCeI0BaTeIbHBIMU
npeoOpa3oBaHHbIMUA Osiokamu. IlpeacraBieHne B 4YacTOTHOM 00gacTH MOXeET OBITh B TakOM CiIydae
YMEHBIIIEHO BIBOE TaK, YTOOBI B KAKIIOM OJIOKE COIEpPKaIoch 256 4acToTHBIX KodddummentoB. OTaenpHbIC
YacTOTHBIE KOA(PQUIMEHTHl MPEICTABICHBl B JIBOMYHOH HSKCHOHEHIMAILHOW HOTALMM KaK JBOWYHAS
9KCIOHEHTa M MaHTHcca. Habop SKcmoHEHT komupyercsi B Ipy0oe MpelcTaBlICHUE CIEKTpa CUTHAA,
KOTOPBI Ha3bIBAaeTCs CIEKTPalIbHOW orudaromeil. OTa choekTpajbHas orudamomas HUCIOIb3yeTCs
BHYTpEHHEHW CTaHAApTHON MporpaMMoN pacrpejaeneHus OWTOB, KOTOpas ONpeAeNsieT, CKOJIbKO OWTOB
UCTIONB3YeTCs AN KOJUPOBAHUS KaKIOH OTAENbHOW MaHTHUCCHL. CHEKTpajbHYI0 Orudamiryo u rpyoo
KBaHTOBaHHBIE MAHTHUCCHI [T 6 3BYKOBBIX 0I0KOB (1536 3BYyKOBBIX BBIOOPOK) opMmaTtupyroT B kaap AC-3.
IToTox 6utoB AC-3 sSBIsSETCS TOCIEA0BATEILHOCTRIO KampoB AC-3.
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PUCYHOK 7
Kopep AC-3
Bpewmennbie Bank GpuiabTpoB, | DxcrmonenTs | KOAMPOBaHHE
BBIOOPKM ——*|  peaju3yomux > orubaromieit PaCHIGJEIZTIgJ;CHHC
HNKM aHAJIN3 CIICKTpa

MaHTHCCBI

KBanToBaHMe Wupopmanus o pactupenencHuy OUToB

MaHTHCC

KBantoBanubie

MaHTHCCBI KOﬂHpOBaHHaﬂ

orubaromias
Y CrIeKTpa y

KonupoBanHubIit
[TOTOK
onroB AC-3

dopmarupoanue kaapa AC-3

BS.1196-07

Peanbhbiil kogep AC-3 ropasno cioxHee, YeM 3TO MOKa3aHO Ha puc. 7. BkiouaroTcs Takxke cleayrolue
(hyHKIIMA, HE N300paKEHHBIC BHITIIC:

MPUCOCINHACTCS 3arojIOBOK Kajpa, coaepiKaliuii nHpopMaIuio (CKOpOCTh Tepeladd aHHBIX,
JacToTa AWCKPETH3AIlMH, YHCIO KOJWPOBAaHHBIX KaHAIOB M T.Jd.), HEOOXOAUMYIO JUIS
CHHXPOHU3AINH U JEKOAUPOBAHUS KOJUPOBAHHOTO MTOTOKA TAHHBIX;

BBOZSITCS KOIBI OOHApPY KEHHUS ONTHOOK /ISl 00eCcTIeueH s BO3MOKHOCTH ITPOBEPKHU JIEKOJEPOM TOTO,
YTO MPUHATHIN Kaap JAHHBIX HE COACPIKUT OITHOOK;

MOXKHO JMHAMUYECKH W3MEHSATHh CHEKTpalbHOE paspelieHrne OaHka (QHUIBTPOB, PEATU3YIOMINX
aHaIM3, ¢ TeM YTOOBI JIyYIle COOTBETCTBOBATh BPEMEHHO-YACTOTHOW XapaKTEPUCTHUKE KaskKIOTO
3BYKOBOT'O OJIOKa;

MOXKHO KOJHMPOBaTh CHEKTPAIbHYIO OTHOAIONIyI0 C W3MCHSAEMBbIM  BPEMEHHO-YaCTOTHBIM
paspelieHieM;

MOXKET BBINOJHATHCA OOJiee CIIOXHOE paclpeieieHrHe OWTOB M W3MEHEHHE IapaMeTpoB
CTaHIapTHOI BHYTpPEHHEW NporpaMMbl paclpeleleHnus OWTOB, ¢ TeM uToObl co3jlaTh Oojee
ONTUMAJIbHOE pacipesieiieHie OUToB;

KaHaJIbl MOTYT OBITh O6’LC,Z[I/IHCHBI Ha BBICOKHMX 4YacTOoTaxXx C IMCJIbI0 AOOCTHKCHUA OoJbIIIeH
3(1)(1)€KTI/IBHOCTI/I KOAUpOBaHUA IJId pa60TLI Ha 0ojiee HUBKUX CKOpPOCTAX nepeaavur JaHHbIX;

IIPU IBYXKaHAJIbHOM PEXKHMME MOXET C YCIIEXOM BBIIOIHATHCS MPOLECC IIOBTOPHOIO KOAUPOBAHHUS
C MOMOIIBI0 MATPHUYHON CXEMBI I 00ecreueH s TOTOITHUTENbHOM 3()(HEKTHBHOCTH KOAMPOBAHUS
U IPEJOCTABIICHN BO3MOXHOCTHU IOJy4YEHHUs YJIyYIIEHHBIX PE3YyJbTaTOB B CIy4yae NE€KOAUPOBAHUSA
JBYXKaHAJIbHOTO CUTHAJIA MATPUYHBIM AEKOAEPOM OOBEMHOTO 3BYUYaHHUSI.
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2 Jexonuposanue

B ocHOBHOM mpoliecc JAEKOAUPOBAHMS SBISIETCA IPOLECCOM, OOpaTHBIM KoAWpoBaHuUIo. Jlexkonep,
MOKa3aHHBIA Ha PUC. 8, MOJDKCH CHHXPOHHM3UPOBATh KOJUPOBAHHBIH MOTOK OWTOB, MPOBEPSATH ONIMOKH U
nedopMaTHPOBATh PA3IMYHBIE TUIBI JAaHHBIX, KaK, HAIPUMeEp, KOAUPOBAHHYIO CIIEKTPAILHYIO OTHOAIONIyIO
M KBaHTOBAaHHBIE MAHTUCCHL. Pe3ynbTarhl pabOTHl CTaHMAPTHON MpPOrpaMMBlI pacmlperesieHus OWTOB
HCIOJB3YIOTCA JJId paCllaKOBKH U JICKBAHTOBAHUSA MAHTHUCC. CHeKTpaJIBHaH orH6anu1a${ ACKOAUPYCETCA IJId
CO3/IaHUsl 3KCIIOHEHT. DKCIIOHCHThI U MAaHTUCCHI O0OpaTHO MpeoOpa3yroTcs BO BPEMEHHYIO OOJIACTh IS
CO37aHMs ICKOIUPOBAHHBIX BPeMEHHBIX BEIOOpOoK MKM.

PUCYHOK 8
Hexonep AC-3

Konuposaumbrit Cunxponusanus kaapo AC-3, oOHapyxeHne

I——

norok 6utos AC-3 omuOOK U 1ehopMaTUpOBaHUE KaIPOB
KBanroBanusie
MaHTHCCBI
Wudopmarus Y
K 0 pacmpejerne-
OIMPOBaHHAs
AP Pacnipenenenue HHH OUTOB | JlekBanTOBAHME
orubarorias
ouToB MaHTHCC
CIIeKTpa
ManTuccsl
! Y
Hexomposarme DKCHOHEHTBI bank ¢punsTpos, Bpemennsie
orubaromei > pealusylolux [—#= BBIOOPKH
CIICKTpa CHHTE3 KM

BS.1196-08

Peanbubrii nexkogep AC-3 ciokHee, 4eM 3TO MOKa3aHO Ha puc. 8. Brirouarorcs cienyromue (GyHKIUH, HE
M300paKCHHBIC BHIIIIE:

— B Cliy4dac O6Hapy)K€HI/I$I OIIMOOK B JAaHHBIX MOXCET HOPUMCHATHCA CKPbIBAHUC OIIMOOK WM
BBIKJIFOYCHHC,

- KaHaJlbl, BBICOKOYACTOTHBIM KOHTCHT KOTOPBIX OBLI O6’BGI[I/IHGH, JOJIXKHBI OBITH Pa3bCANHCHEIL,

- JTOIDKHO TIPUMEHSTHCS IEKOAUPOBAHNE C TIOMOIIBI0 MATPUIHOHN CXEMBI (B IBYXKaHAIIBHOM PEXHME)
KXKIBIN pa3, KOTJa KaHaJIbl ObUTH MOBTOPHO KOJUPOBAHBI C TIOMOIILI0 MATPUIHON CXEMBI;

- paspemeHre 0aHKa QUIBTPOB, PEATU3YIOMINX CHHTE3, JOKHO THHAMHYECKHA MEHSITHCS TaK e, KakK
3TO MMEJO MECTO B XOJ€E Mpolecca KOIUPOBaHUS B OaHKe (QWIBTPOB KOJepa, peau3yOLIHX
aHaJm3.
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3 E-AC-3

Pacmmupennoe AC-3 (E-AC-3) nmoGaBiisieT HECKOJBKO JOMOJHHUTENBHBIX WHCTPYMEHTOB KOIMPOBAaHUS K
BhIIIeONMcaHHOMY Oa3oBoMy koaeky AC-3. JlomomHuTenbHbIE HHCTPYMEHTHI KOTUPOBAaHUS 00ECIICUNBAIOT
MOBBILICHHYI0 3(()EeKTUBHOCTH KOAMPOBAHMs, KOTOpas AaeT BO3MOXKHOCTH pabOThl Ha Oojiee HU3KHX
CKOPOCTSIX Mepefadyd, TOrJa Kak JOIOJHMUTENIbHBIE XapaKTEPUCTHKH OO0ECHEYMBAIOT [ONIOJHHUTEIBHYIO
THOKOCTh MPUIIOXKEHUSI.

I[OHOJ'IHI/ITGHLHLIG HWHCTPYMCHTBI KOAUPOBAHUA:

- AnanTuBHBIN TMOPUAHBIN MpeoOpa3oBaTeNb — JOMOIHUTENBHBIN YPOBEHb, IPUMEHIEMbIN B OaHKe
¢uIbTpOB aHanmM3a/cuHTE3a AN obOecnedeHHss Oojiee TOHKOTO CHEKTPaJbHOTO —pa3pelieHHs
(1/6 ot AC-3).

- HepeXO[{HaH npeamymMoBas 06pa60TI<a — JIOHOJHUTEIbHBIN UHCTPYMCHT [UJId COKpallCHUA
NEPEXOAHBIX MPEALTYMOB.

- CrexTpanbHOE pacIIMpEeHUe — CHHTE3 JEKOJCPOM KOMIIOHEHTOB HanOoJiee BBICOKMX YacTOT Ha
OCHOBaHHUM MMOO0YHOI MH(OpMAIINK, CO37]aBaeMOI KOJIEPOM.

- PacimmpenHoe oObeauHEHHME — TpU OOBEAMHEHUM KaHAJIOB OXBaThiBacTCs (aza Hapsaay cC
aMILIUTYI0H.

JIONOTHUTENTHBIE XapaKTePUCTUKY:
- Bonee TouHast neranu3aius CKOPOCTH MepeIadl JaHHbBIX.
- Bonee BrIcOKast MakcuMaIbHast CKOPOCTh TIEpeadu TaHHbIX (3 MOuT/c).

- [lonmoTokn MOTYT HECTH MJONOJNHUTENbHBIE 3BYKOBBIE KaHaubl, Hampumep 7.1 chs wm
KOMMEHTaTOPCKHE JTOPOKKH.

Jlonosinenue 4

MPEG Surround

1 BBenenue

Texnonorus UCO/M3IK 23003-1 nnu MPEG Surround obecnieunBaeT upe3BbI4aiiHO 3(GEKTHBHBIH METOA
KOJMPOBaHUS MHOTOKAHAIBHOTO 3ByKa M TIO3BOJISET TepelaBaTh 'OKPYXKAlOMMKA 3BYK" Ha CKOPOCTSX,
KOTOpble OOBIYHO HCIIOJIL3YIOTCS Ul KOAWPOBAHHS MOHO- WM cTepeo3Byka. C ee TOMOUIBI0 MOXKHO
MPeICTaBUTh MHOTOKAHAJbHBIM 3BYKOBOW cHUTHanm N KaHaJOB Ha OCHOBAHWM HHUCXOJSILETO CMELICHUS
kaHajgoB M<N © JOMOIHUTENHHBIX KOHTPOJBHBIX NAaHHBIX. B TpeamodynTaeMbix pexumMax SKCIUTyaTaluu
komep MPEG Surround mpou3BOIuUT MOHO- WM CTEPEO- HHUCXONAIIEE CMENICHHE W3 MHOTOKaHAJIBHOTO
BXOJ/IHOTO 3BYKOBOTO CHT'Haja. JTO HUCXOJIIEe CMEIICHHE KOIUPYETCsl C MCIOJIb30BaHMEM CTaHIAPTHOTO
0a30BOro0 KoJieKa 3ByKa, HalmpuMep OJHOW W3 CHUCTEM KOAMPOBAHHS, PEKOMEHIYEMBIX B IMyHKTax | u
2 pazmena pekoMmeHayeT. B gomomnenme k Hucxomsmiemy cmemieHnnio MPEG Surround renepupyer
OIMCAaHNE TPOCTPAHCTBEHHOTO M300paKEHHS MapaMeTPOB MHOTOKAHAIBHOTO 3BYKa, KOTOpOe J00aBiseTCs
KaK IOTOK BCIIOMOTATENBHBIX JaHHBIX K 0a30BOMY KOIEKYy 3ByKa CIIOCOOOM, COBMECTHMBIM B 0OpaTHOM
HampapieHUH. TpajuIMOHHBIE MOHO- WJIM CTEPEOJEKOIepPhl WTHOPHPYIOT BCIIOMOTAaTeNbHBIC NAaHHBIE U
BOCITPOM3BOMST 3BYKOBOM CTepeo- WM MOHOCHTHan Hucxoxsmero cmemenus. Ocuamennsle MPEG
JEeKOJephl CHayala AEKOAMPYIOT MOHO- WIIM CTEpPEO- HUCXOAAIIee CMEIICHHE, a 3aTeM HCIONB3YIOT
rapaMeTpsl MPOCTPAHCTBEHHOTO H300pa)KEHHsI, W3BJICYCHHBIE W3 ITOTOKAa BCIIOMOTATENbHBIX NaHHBIX, IS
TeHepUPOBAHMS BHICOKOKAYECTBEHHOTO MHOTOKaHAJIHHOTO 3BYKOBOTO CHUTHAJA.

Ha puc. 9 nokazan npuauun MPEG Surround.
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PUCYHOK 9
Hpuanun MPEG Surround, Hucxoasinee cMeneHUe KOAUPYETCH ¢ HCIO0Jb30BaHHEeM 0a30BOro KoJeKa 3ByKa
Konep MPEG Surround

Crepeo-
i L S EERRLL AR TERRTE R R EE R RRLTY Pydtoe Jlexorep MPEG Surround
- []
MOHOHHUCXOs11IEee = = HUCXOAAIICE C
CMEIICHUe h = CMCIICHHE TEPCO- WIN
. MOHO-
[] >
> - HUCXOJILEee
ABTOMaTHYECKOE CMENICHNEe IIpocTpancTBEHHOE »
MHOTOKaHaJIbHOE
o HHUCXO/1IIEe
MHoro- (hakymbTaTHBHO) —@ BOCCTaHOBJICHHE
KaHaJIbHbIH ® > ,
CHrHan ABTOMATH-
YEeCKOe ITpocTpan-
L 2 > Ornenka HUCXOJ11IEe CTBEHHbIE
TpOCTPaHCTBEHHBIX CMEIIEHUE napaMeTpsl
rnapaMeTpoB

BS.1196-09

Hcnonpzyss MPEG Surround, cymecTByromue YCIyTH JIETKO YCOBEPIICHCTBOBATH IJIsT OOecIeueHUs
"OKpy’Kalolero 3Byka" CHoco0OM, COBMECTUMBIM B oOpaTHOM HamnpaBieHun. Crepeongexonep B
CYIIIECTBYIOIIEM TPaIUIIMOHHOM IT0JIb30BaTENBCKOM YCTpoiicTBe urHOpupyeT nanaeie MPEG Surround data
U BOCTIPOM3BOIUT CTEPEOCHTHAN 0Oe3 YXYIIIIeHHS KadecTBa, Torna kKak cHaOkenHsld MPEG Surround
JEKOJIep MOCTaBISIeT MHOTOKaHANBHBIN 3BYK BEICOKOTO Ka4eCTBa.

2 Konuposanue

Hens kogepa MPEG Surround 3aximtouaercss B IpeACcTaBIeHHH MHOTOKAHAIBFHOTO BXOJHOTO CHTHANIA Kak
COBMECTUMOTO B OOpPaTHOM HAIMpPaBICHUU MOHO- WM CTEPEOCHTHAJa B COYCTAHUH C MPOCTPAHCTBEHHBIMHU
rnapamMeTpaMu, KOTOpBIE IMO3BOJSIOT BOCCTaHABIMBATh MHOTOKAHAIBHBIA BBIXOJAHOW CHUTHAJ, CXOXHUUA B
OTHOIIIEHUM BOCHPUATUS C TEpPBOHAYAIBHBIMH MHOTOKAHAIBHBIMH BXOIHBIMU cHUTHanmamu. Hapsny c
ABTOMATHYECKH TECHEPHUPYEMBIM HUCXOISAIINM CMEIICHHEM MOXET WCIOIb30BaThC CO3/IaHHOE BOBHE
Hucxoxsmiee  cmemienne  ("XyzoxecTBeHHOoe — cMmerneHue").  Hwucxopngmiee — cMmemieHHE — COXpaHUT
MIPOCTPAaHCTBEHHBIE XaPAKTEPUCTHKH BXOIHOTO 3BYKa.

MPEG Surround ctpouTtcss Ha TEXHOJOTHH IapaMeTpudeckoro crepeo B coudetanmun ¢ HE AAC, B
pe3yJiibTaTe 4ero Bo3HukaeT craniapTHas crerudukaius HE AAC v2. [lyrtem codeTaHusi MHOKECTBESHHBIX
MOJYJIeH IMapaMeTPHUYECKOTr0 CTepe0 M JPYTuX pa3pabOTaHHBIX B TOCIEIHEE BpeMs MOJyJeH Obuin
OTIpe/IeTICHBl Pa3IMyHbIe CTPYKTYPHI, TOIACPKUBAIONINE Pa3HbIE COYETAHMS PAJA BBIXOJHBIX KaHAJIOB U
KaHAJIOB HUCXOJIIETO CMEIIeHUs. B kadecTBe mpumepa: Il MHOTOKaHAJIBHOT'O BXOIHOTO curHaia a 5.1
MMEIOTCS TPU pa3iHuYHbIe KOH(PUTYpaluu; OfHAa KOHUTypauus s O0a3supYHOIUXCS Ha HHUCXOJSAIICM
CMeIIeHUH crepeocucTeM (KoH(urypamnms 525) U nBe pa3indHble KOHQUTYpanuu A 0a3upYyOIIUXCS Ha
HHUCXOJIAIIEM CMEIICHHN MOHOCHUCTeM (KoHburyparus 515, u 515,, ucnons3yromas Apyroe codeTaHue
y3JI0B).

B MPEG Surround BXOAST psii THCTPYMEHTOB, O3BOJISIONINX IMPUMEHSATh XapaKTEPUCTUKH, KOTOPHIC JTal0T
BO3MOXHOCTh HCIIOJIb30BAaTh 3TOT CTAHJIAPT B IMUPOKUX MacmTabax. OQHOI M3 KITFOYEBBIX XapaKTEPUCTHK
MPEG Surround sBisieTcs CIOCOOHOCTh IOCTEICHHO MAacCIITaOMPOBaTh KauyeCTBO MPOCTPAHCTBEHHOIO
M300paKECHUST OT OYCHb HHU3KOTO MPOCTPAHCTBEHHOTO 3aroJioBKa N0 Mpo3padyHocT. Emie omHoit u3
KIIOUEBBIX XApPaKTEPUCTUK SIBIAETCS TO, 4YTO BXOJ JCKOAEpa MOXHO CJAeJaTh COBMECTUMBIM C
CYIIECTBYIONIMMH MATPUIHBIMU TEXHOJIOTUSIMH OKPYIKAIOIIETO 3BYKA.

OTUu " APYTUe XapaKTCPUCTUKU PCATTU3YIOTCA CICAYIOINMU OCHOBHBIMH MHCTPYMCHTAMU KOAUPOBAHUA:

- OcraroyHoe KOIWPOBaHWE: HAPSAAY C NPOCTPAHCTBEHHBIMH IapamMeTpamMu TaKKe MOTYT
nepeaaBaTbCsd OCTATOYHBLIC CUTHAJIBI IIPHU HCIOJB30BaHUMU METOJa FI/I6pI/IZ[HOFO KoAupoOBaHUA. Ot
CUTHAJbl 3aMCHSIOT 4YacTh HEKOPPEIMPOBAHHBIX CHUTHAJIOB (SBISIONIMXCS YacThiO  Y3JIOB
rmapamMeTpUIecKoro crepeo). OCcTaTouHbBIe CUTHAIBI KOTUPYIOTCS ITyTeM IIPeoOpa3oBaHus CUTHAIOB
obmactm K3® B obnacte MDCT, mocne dyero koddpdunmentst MDCT koaupyroTes c
ucnonb3oBannem AAC.
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MarpuyHas COBMECTUMOCTh: (DaKyJbTATUBHO CTEPEO HUCXOMAIICEC CMEIICHHE MOXKET 3apaHee
O6pa6aTbIBaTLC$I, LITOGI)I 6[)ITB COBMECTUMBIM C TPAAULOMUOHHBIMU MATPUYHBIMHU TCXHOJIOTHUAMU
OKPYIKAFOIIEro 3ByKa JUist 00eCIeueHHs] COBMECTUMOCTH B 0OPATHOM HAMpaBJICHUH C JCKOAepaMHu,
KOTOpbIC CIOCOOHBI JEKOJUPOBATh TOJBKO MOTOK CTEPEOOMTOB, HO CHAOXKEHBI MATPUYHBIM
JIEKOJICPOM OKPYIKAFOIIETO 3BYKa.

[IpousBonbHBIE cuUrHANBI HUcCXomsmlero cmemenus: cucrema MPEG Surround cnocoOna
o0pabaTeIBaTh HE TOJBKO TIEHEPHUPOBAHHOE KOIECPOM HHUCXOIAIIEE CMEIIEHHE, HO W
XYIIO)KECTBEHHOE CMCIIICHHEe, TIIOCTaBIsIEMOEe KOJEpY B [OMOJHEHHE K IMEePBOHAYATHLHOMY
MHOTOKaHAJILHOMY CUTHAIY.

MPEG Surround mo MKM: o6pr9H0 mipocTpancTBeHHBIe TTapameTpsl MPEG Surround mecytes B
YacTH BCIOMOTATENBHBIX JaHHBIX 0a30BOM CXEMBI CKaTHS 3ByKa. )i NMPUIIOKEHHI, B KOTOPBIX
Hucxoxasamee cmemrenue mnepenaercs kak MKM, MPEG Surround takke moamepXKUBaeT METO,
MTO3BOJISIONTUN  TIEPEHOCHUTh IPOCTPAHCTBEHHBIC TapaMeTPhl 10 HECXKATBIM ayJHOKaHaJIaM.
B ocHOBE 3TOT0 JEKHUT TEXHOJOTHS, U3BECTHAS KaK CKPHITHIC JaHHBIC.

Jexonuposanue

Hapsimy ¢ 00paboTkoii MHOTOKaHAJIEHOTO BBIXOAHOTO cHTHanma nekomep MPEG  Surround Taxoke
NOJIepKUBAET 00pabOTKy albTepHATHBHBIX KOH(DUTYpaIHii BEIXOJHOTO CUTHANA!

Buptyanpnbeiii  okpyxkatommii  3Byk: cuctema MPEG  Surround wmoxer skcruryaTHpoBath
MPOCTPAaHCTBEHHBIE TapaMeTphl g CBEACHHS HHUCXOIIIET0 CMEMIEHUS JO BBIXOJHOTO
CTepeoCHrHalla BHPTYaJbHOTO OKpPYXKAIOIIEro 3ByKa M BOCIHPOM3BEACHUS B TPAAMLIMOHHBIX
HaymrHUKaX. B cTaHmapre ykaspiBaeTcs HE (DYHKIHA MEpeladyd, YIUTHIBAIOIIAsS CTPOSHUE TOJOBBI
(HRTF), 0 Tompko muTepdeiic k atim HRTF, uro mpemgocraBmser cBoOOMy INpH peaau3aliid B
3aBHCHMOCTH OT CiIyd4asl UCIOib30BaHHsA. OO0paboTka BHPTYaTbHOTO OKPYIKAIOIIETO0 3BYKa MOXKET
MPUMEHATHCS KaK B JIEKOZepe, TaK U B Kojepe, NpudeM MHocienHuil o0ecredrnBaeT BO3MOKHOCTh
OIIyTIIEHHUS] BUPTYyaJIFHOTO OKPY’KAIOIIETO 3ByKa MPH HUCXOMAAIIEM CMEIIeHIH, 0e3 He00XOANMOCTH
npuMeHenus aekozepa MPEG Surround. Bmecte ¢ Tem nekogaep MPEG Surround Mo)xeT OTMEHHUTH
00paboOTKy BHPTYaJBHOTO OKPYIKAIOIIETO 3BYKa IPH HUCXOISIIEM CMEUICHWH M IOBTOPHO
MPUMEHUTh ATBTEPHATUBHBIN BUPTYaAIbHBIA OKpYKaroUuid 3ByK. OCHOBHOH MPHUHIUIT OTOOpaxKeH
Ha puc. 10.

PUCYHOK 10

JexoanpoBanue BUPTYyaJlbHOro okpyxarmero 3syka MPEG Surround

HRTF

CTepeoHUCXOISIIee CMEIIEHUE

> @A A

3D s )

Komuposanue/ITepenada

IIpocTpaHCcTBEeHHBIE TAPAMETPHI

MHorokaHaJIbHbII
Konep MPEG Surround

BS.1196-10
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- PacimpeHHbI MaTpUYHBIA PEXUM: B CiIydae TPaJUIMOHHOTO CTEPEOKOHTEHTA, KOTrjaa MOoOOYHast
npocTpaHcTBeHHas uHpopmarus orcyrctByer, MPEG Surround crmocobeH oneHWTh MOOOYHYIO
NPOCTPAHCTBCHHYIO HMH(OpMAIMI0O M3 HUCXOAIIETO CMELNIEHHS H TEM CaMbIM CO31aTh
MHOT'OKAaHAJIbHBI BBIXOJHOW 3BYK HPH YPOBHE KauecTBa BHIIIE, YEM TO, KOTOPOE 00ECIIeYHBAIOT
OOBIYHBIC MATPUYHBIE CHCTEMBI OKPYIKAIOIIETro 3ByKa.

- OTceueHue: BCleACTBUE Jiexkalleil B ero ocHoBe cTpykTypsl aekoiaep MPEG Surround mosxer
IIOCTaBUTh CBOM BBIXOJHOW CHUTHAJI Ul KOH(GUIypanuil KaHAJIOB, II€ YUCIO KaHAIOB MEHbIIIE, YeM
YHCII0 KaHAJIOB B MHOTOKaHAJIFHOM BXOJHOM CHUTHAJE KOZepa.

4 IIpopuau 1 ypoBHHU

Hexonep MPEG Surround MoOXeT MPHMEHSATHCS B BHJIE BEPCHH BBICOKOTO KadecTBa M BEPCHH HU3KOU
momHocTi. O0e Bepcuu paboTalOT HAa OAHOM M TOM JK€ IOTOKE JAHHBIX, HO C Pa3HBIMHU BBIXOJHBIMU
CHUTHAJIAMH.

bazogsrit npoduns MPEG Surround ompepensieT miects pa3lUYHBIX HEPAPXUUYECKHX YPOBHEH, KOTOPBIMU
IIPEoyCMaTpUBAETCS PA3IUYHOE YUCIO BXOAHBIX M BBIXOAHBIX KAaHAJOB, Pa3jIMYHbIE AMAINA30HBI YacTOT
JTUCKPETH3ALMU U pa3inyHas HIMpUHA MOJIOCH! AEKOJUPOBAHMS OCTATOYHOIO CHTHaja. YPOBEHb AEKOJepa
JOJDKEH OBITh paBeH YPOBHIO OWTOBOTO IOTOKA WM BBIIIE €ro, 4YTOOBl OOECHednTh HaaJieKalee
nexkoaupoBaHre. Hapsay ¢ aTuM nekonieps! ypoBHEH 1, 2 i 3 crmocoOHBI AEKOAUPOBATH BCe OUTOBBIC TIOTOKU
ypoBHeil 2, 3 u 4, XOTs, BO3MOKHO, IIPH HECKOJIBKO 00JIee HU3KOM KadyeCTBE BBHULy OTPaHUYCHUHN JEKOAepa.
BwMmecte ¢ Tem kadecTBO U (opmat BeIxogHOro curnana aekogepa MPEG Surround 3aBHCHT OT KOHKpEeTHOR
KOH(UTrypauuu aexkoaepa. TeM He MeHee acleKThl KOH(PUTIYypaluu AEKOAEpa MOITHOCTHIO OPTOTOHAIBHBI 110
OTHOUICHUIO K Pa3IMYHBIM YPOBHSAM 3TOTO IPOQUIIS.

5 Hpncoeunﬂelme K 3BYKOBbLIM KOJ€KaM

MPEG Surround paboTaer kak pacmimpeHre Ha HepUuoIbl A0 W IOCie 00padOTKH MOBEPX TPaJAUIMOHHBIX
CXeM KOIWpOBaHHUS 3ByKa. BBHUmy 3TOro OH crocoOeH o0ecrednTh BO3MOXKHOCTH PadOTHI MPAKTHUECKH
moboro kognepa 3Byka. @opmupoBanue kaapoB B MPEG Surround oTimdaercss BEICOKOW THOKOCTBIO, UTO
MO3BOJISIET 00ECIEYNTh CHHXPOHHOCTh C IMIMPOKUM HAa30HOM KOJEPOB, a TaKKe MMEIOTCS CPeACcTBa A
ONTUMU3AIMU COCTUHEHHS C KOJEpaMH, KOTOpHIE YXKe HCIONB3YIOT IMapaMeTpUIeCKHue HHCTPYMEHTHI
(Hanpumep, TyONIMpOBaHKE CIIEKTPATBHOM MOJOCH).

JlomosiHeHue 5

Pacmiupennoe BoicokodpdpexrnBroe AAC (Pacmmpennoe HE AAC)

1 BBenenue

[poduns pacmmpennoro HE AAC, onpeneneHHbI B paMKax YHU(DUIIUPOBAHHOTO KOJWPOBAaHUS PEYH U
3Byka (USAC) MPEG-D HMCO/M3K 23003-3. USAC sBisercs CTaHOAPTOM KOIMUPOBAHUS 3BYKOBBIX
CUTHAJIOB, KOTOPOE MO3BOJIAECT KOAWPOBATH pEYeBbIC, 3BYKOBBIC CHTHAIBI, a TaKXKe JII0OOE couYeTaHUe
PEYEBBIX ¥ 3BYKOBBIX CHTHAJIOB, IPU COOTBETCTBYIONIEM KayeCTBE 3BYYaHUS JUIS BCEX 3BYKOBBIX
MaTepuajJoB B IIMPOKOM Juama3oHe ckopoctedl mepemaun. OH MOJACPKUBACT OMHOKAHAILHOE U
MHOTOKaHAIIbHOE KOJUPOBAHUE Ha OOJIBIIMX CKOPOCTSAX TMEpeaayd, TN OO0eCleuruBacT MPaKTHUCCKU
Mpo3pavyHoOe KadecTBO. B TO ke Bpems, OH oOecrneyuBaeT o4YeHb I(PPEKTUBHOE KOIUPOBAHUE HA OYCHBb
HU3KUX CKOPOCTSX TIEpEeIauH, MOJTHOCTHIO COXPAHSS MPH STOM IIHPUHY MOJIOCHI 3BYKOBOTO CUTHANA.
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Ecnu y npenpiynmx KoAeKoB 3BYKOBBIX CHTHAJIOB ObUIH Crielu(UYecKre CHIIbHBIC U clla0ble CTOPOHBI IIPH
KOJIMPOBAaHHUU M PEUEBOIO MM 3BYKOBOro KoHTeHTa, To USAC crocobeH KoaupoBaTh 0001 KOHTEHT C
OJMHAKOBO BBICOKOH TOUYHOCTBIO, HE3aBUCUMO OT THIIA TAKOTO KOHTEHTA.

st Toro 9To0bl JOCTHYH OAWHAKOBO BBHICOKOTO KAa4eCTBAa KOAWPOBAHMS 3BYKOBBIX M PEUEBBIX CHTHAJIOB, B
USAC mnpHUMEHSIOTCS XOpOINO 3apeKOMEHIOBABIIHE CeOs METOABl KOAWPOBAHHUSA, OCHOBAaHHBIC Ha
MOJU(PUIIUPOBAHHOM JTUCKPETHOM KOocHHycHOM mpeobOpazoBanuu (MDCT), uzBectnbie mo MPEG-4 s
3Byka (MPEG-4 AAC, HE AAC, HE AAC v2), o0beauHsss MX C TaKUMHU CHCIHATU3UPOBAHHBIMU
3JIEMEHTaMH PEYeBOr0 KOZAEpa, Kak JIMHEHHOE MpeAcKa3aHue ¢ BO30yKAEHUEM 10 auredpandecKoil KO10BOM
kaure (ACELP). CpenctBa mapamMeTpHyecKOro KOJMPOBAaHUS, TaKWe Kak IyOiIMpOBaHHE CHEKTpaTbHON
nosiocsl (SBR) MPEG-4 u MPEG Surround 8 MPEG-D, yny4mieHsl u XOpomo WHTETPHPOBAHBI B 3TOT
KoieK. B pesynbrare momyumnock BBICOKO3(QEKTHBHOE KOOMpPOBaHHUE, padoTamomiee BIUIOTH A0 CaMBIX
HM3KUX CKOPOCTEH Mepeiayu.

B Hacrosmee Bpems B crangapte USAC onpenensitores ABa npoduis:
- baszoswiii npogpune USAC

B 6a3osom npoduie USAC npencrarnenst pyHkuuu ctangapra USAC B 0IHOM 00beMe, ITPH COXPaHSHUU
00I1Ie# BRIYMCIUTEIBLHON CIIOKHOCTH Ha HU3KOM YpOBHE. VICKITIOUEHBI Te CPECTBa, U KOTOPBIX TpeOyeTcs
3HAYHUTENLHBIA 00BEM MaMSITH WU BBIYUCIUTEILHON MOIITHOCTH.

— Pacwupenuwviii npoghure HE AAC

Otum npodunem, nytem nobasieHus Bo3MoxkHocTed USAC, pacmmpsiercs: cymiectByomuid npopmis HE
AAC V2, 9TOOBI CHEHUaIbHO OPHUEHTHPOBAThCA Ha MPHUMEHEHHUS, B KOTOPHIX JOJDKHA COXPaHHUTHCA
COBMECTUMOCTH C cymiecTBytommM cemeiictBom npoduieiit AAC (AAC, HE AAC u HE AAC v2). B stor
npoduiIb BKIOYEH YpoBeHb 2 bazogeozo npoghurs USAC. Beaenctsue 3Toro IeKomepsl ¢ paclIupeHHBIM
npodmrem HE AAC moryt aexoaupoBaTth OutoBsiec moTok HE AAC v2, a Takxke O6utoBsie motoku USAC
(o ByX KaHaJOB).

PUCYHOK 11

CTpyKTypa pacliMpeHHOro Bbicoko3¢pextunoro AAC

AACLC SBR PS USAC

[Tpoduns AAC

BricokoaddhexkrnBHoe AAC

b' . Bricokoaddexrusaoe AAC v2

Pacmmpennoe Bricokodd hekrnBHOe AAC

BS.1196-11

B USAC moanepXuBaroTCs 4aCTOTHI qucKkpeTusanuu ot 7,35 k[ go 96 k1, mpu 3ToM OH oOecrednBacT
BBICOKOE KayecTBO 3ByKa IJIsi OMTOBBIX CKOpOCTEH B [OWamna3oHe HauuHasi ¢ 8 KOMUT/c M 10 OWUTOBBIX
CKOpOCTEW, Ha KOTOPBIX JIOCTHTaeTcs BOCIPHHAMAaeMas WpPO3padyHOCTb. OJTO OBUIO TOATBEPKACHO
pesyibTaTaMu  BepuHUKanuoHHOro wuchbiTanus (mokyment MPEG2011/N12232), monydeHHBIMH U3
PI'11/TIK29/0TK1 UCO/MDBK, kotopsie mpuinoxkeHs! k Jlokymenty 6B/286(Rev.2).

Kongwurypanus kaHamoB Moria BBIOMpaThCS MPOW3BONBHO. 13 pas3inuuHBIX KOH(HUTYypalwid KaHAJOB,
YCTaHABIMBAEMBIX 110 YMOIYAHUIO, MOTYT o0ecriednBaTh 3G (HEeKTUBHYIO TIepeady CUTHAIOB B OOJEITHHCTBE
OOBIYHBIX CIIeHapueB paboThl MPHIOKEHWH. B 3TH KoHQHrypamuu, ycraHaBIMBaeMble IO YMOJIYaHHIO,
BKITFOUEHBI Bce KOHPuryparuu kaHanoB MPEG-4, takue kak MoHO, cTepeo, 5.0 u 5.1 00beMHBIH, WK Jaxe
CXeMBbI TpoMKoroBoputeneit 7.1 unu 22.2.
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KoaupoBanue

Kax 310 00praHO mpuHATO NIpH cTaHmaptu3auu MPEG, ctangapt MCO/M3K 23003-3 omnpeaenser TOIBKO
nporiecc nekoaupoBanus ¢aitioB n moTokoB AaHHEIX USAC MPEG-D. OH HOpMaTWBHO HE OIpememseT
MpoIiecc KOJUPOBAHUSL.

Turosast BO3MOXKHasl CTPYKTypa Kojiepa Moka3aHa Ha puc. 12.

Kosep cocTouT 13 CleAyIoNuX cpecTBa KOJUPOBAHUS:

OO0paboTka CTepeoCHUTHaNla: Ha HU3KHX/MPOMEXKYTOUYHBIX OHTOBBIX CckopocTsix, B USAC
MPUMEHSIIOTCS TEXHOJIOTUH TTApaMETPUIECKOTO CTepeokoaupoBanus. [IpuHnun ux paboTel mog00eH
paboTe cpeacTBa MapaMeTPHUSCKOTO CTepeo, OmMcaHHoro B JlomoyHeHuu 2.5, HO OTIHUYAETCS TEM,
yto O6asupyercs Ha MPEG Surround, kak onucano B JlononHeHun 4, u mo3tomy HaseiBaercss MPEG
Surround 2-1-2 (MPS 2-1-2). Komep wu3BIeKkaeT ©3 BXOJHOTO 3BYKOBOTO CHTHaia
BBICOKOA((EKTUBHOE TIMapaMEeTPUUSCKOe TNPEACTaBIeHHEe cTepeoOHHUECKOro obpaza. OTH
MapaMeTphl MEePEealoTCsl B OUTOBOM ITOTOKE COBMECTHO C MOHO3BYKOBBIM CHUTHAJIOM, IOJTYYCHHBIM
B pe3yibTaTe HHUCXoAsmero cmemeHusa. [lo BeIOOpY, KOJaep MOXKET HepeaaBaTh OCTaTOYHBIM
CUTHaJI, KOTOPBIA MOAKOPPEKTUPYET IMPOLIECC PEKOHCTPYKIMH CTEpEeOCUTHalla B JIEKOJepe.
MexaHu3M KOIUPOBAHUS OCTATOYHOTO CHUTHAaja MO3BOJIAET IUIABHO MEPEXOJUTH OT IMOJHOCTBIO
napamMeTpUYeCKoOro hi(s) MOJIHOCTBIO JIIUCKPETHOTO CTEPEOKOIUPOBAHUS KaHana.
CpencrBo MPS 2-1-2 sapnsercs HeoThemiieMord yactbio koneka USAC. ITlpu 0Oojee BBICOKHX
OMTOBBIX CKOPOCTSX, Korjma napamerpuueckoe komupoBaHue U ACELP oObluHO HE JEHCTBYIOT,
CTEPEOKOIMPOBAHUE MOXKET OCYIIECTBIATHCS HCKIOUUTEeNbHO B obmactu MDCT mocpencTtBom
KOMILJIEKCHOTO cTepeonpeackazanus. [103ToMy NaHHBIM METOJ Ha3bIBAIOT CTEPEOKOAUPOBAHUEM C
KOMIUIEKCHBIM TIpeficka3aHueM. Ero MoxHO paccMaTtpuBatrh kak o0oOmieHue tpamuimonnoro C/b
CTEPEOKOTUPOBAHMUS.

Pacmmpenne monocsl: napaMeTpUuecKoe PacIIUpeHHe IO0JIO0CHl — 3TO MHOTOKPAaTHO YIIy4dIIeHHas
Bepcuss nyOnmupoBaHmst crektpanbHOi  momockl  (SBR) MPEG-4, xotopas omucana B
Hononnenun 2.4. Kogep oueHuBaeT orudamulyto CHEKTpa, TOHAJIBHOCTH 0ojiee BBICOKHX MOJIOC
3BYKOBBIX YaCTOT M TI€pelaeT COOTBETCTBYIOILME MapaMeTpbl Ha Jekonep. B komepe Moxer
BBIOMPATBhCA OAMH M3 ABYX Pa3InUHBIX THIIOB CPEICTB NMpeoOpa3oBaHUs (TApMOHHUYECKOTO HIIH C
KOMTUPOBaHUEM) U OIMH U3 Tpex KoddduuuenToB nmpeodpazoBanus (1:2, 3:8, 1:4). DTo ymydineHHoe
cpenctBo SBR sBisieTcs HeoThemieMoil yacTeio koneka USAC.

bauk punsTpoB, KOMMyTanus 0J10koB: OaHk (puiabTpoB Ha ocHoBe MDCT, 00pa3yer OCHOBY sapa
Kojiepa. B 3aBHCHMOCTH OT NPHUMEHEHHOr0 MexaHu3Ma (OpPMUpPOBAaHHWS NIYMOB KBAaHTOBAHUS,
pasperieHre IpeoOpa3oBaHms MoOKeT ObITh BeiOpaHo 1024, 512, 256 wmm 128 cnekTpalbHBIX
nuHui. B koMOmHammu ¢ xkoaddunmenTom mnpeodpazoBanmst SBR 3:8 pazpemenne MokeT OBITH
W3MEHEHO 10 Y4+ OT MEepedHCISHHBIX BEHIIE BapHaHTOB, OOecmeurBas JYyYIIyI0 BPEMEHHYIO
JPOOHOCTH JlaXke MpH 0oJiee HU3KKMX YacTOTaX JUCKPETH3AINH.

Bpemennoe orpannuenue myma (TNS), C/b crepeokoaupoBaHHe, KBaHTOBaHHE: 3TH CPEACTBA
Obutn B3sTHI 13 AAC M MpUMEHEHHI TakK, Kak onucano B Jononnenun 2.2.

ApudmMernuecknii  Kofep € amanTanuedl K = KOHTEKCTY: KOJHMPOBAaHUE  CICKTPATbHBIX
koapdummearoB MDCT 06e3 oOpa3oBanus Imyma (TO €CTh JHTPOIMHHOE) OCYIIECTBISETCS
apuPMETHIECKUM KOAEPOM, KOTOPHII BHIOMpAET TaOIUIBI BEPOSTHOCTEH, OCHOBBIBASICH HA paHee
KOJIMPOBAHHBIX CHEKTPAIBHBIX JINHUSX.

[NcuxoakycTuieckoe yrpaBlieHHe, U3MEHEHUEe Kod(pQHIMeHTa MaciITaOUpoBaHus: KOI(DPUIIMEHT
MacImTaOMpOBaHUS OCHOBBIBACTCS HA IICHXOAKYyCTHYECKOH MOJIEnH, MOAO0OHON TOW, KOoTopas
ucmnonb3yercs B AAC, cm. Jlonomaenue 2.2.

MacmrabupoBaHre, OCHOBaHHOE Ha IapaMeTpax KOJUPOBaHUsS C JUHEWHBIM MpeACcKa3aHuEeM
(LPC): ato cpenctBo GopMUpOBaHMS CHEKTPAIBHOTO IIyMa MOXET HCIIOJB30BATHCS B KA4eCTBE
aNbTepHATHUBEl YIOMSHYTOMY BBIIIE H3MEHEHHIO KOXQPULIMEHTOB MaciTabupoBanus. B3BerieHHas
BEpCUsl YacTOTHOIO TMpelAcTaBieHUs Habopa koddduuuentoB ¢unstpa LPC mpumensercs
cnektpanbHbIM Kodpuuuenram MDCT 1o kBaHTOBaHHMS 1 KOAUPOBAHHS.

ACELP: B konepe ¢ TUHEHHBIM MTpeacKa3anneM, Bo30ykmaeMbIM anredpandeckum kosioM (ACELP)
MIPUMEHSETCSI XOPOIIIO 3apeKOMEH IOBABIIICE cebs Npe/ICTaBICHHE BO30YKJICHUS
aIanTUBHOW/MHHOBAITHOHHOM KOJIOBOW TaOJIHUIICH, H3BECTHOE TI0 COBPEMEHHBIM PEUYECBBIM KOJCKAM.

YmotHeHne OWTOBOTO MOTOKA: OKOHYATENBHBIN OUTOBBIA MOTOK (OPMHUPYETCS W3 Pa3IUIHBIX
3JIEMEHTOB, KOTOPbIE IPOU3BOISTCS CPEACTBAMH KOZIEpa.
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- FAC: cpenctBo mpsmoii koppekuuu — crymeHuatoctd (FAC)  sBiuseTcs  MeXaHU3MOM,
obecreunBaOIMUM IIABHBIM mepexon oT komupoBanuss Ha ocHoBe MDCT, moaBep:KeHHOTO
CTyneH4yarocTtH, Kk koaupoBanuto ACELP Bo BpemeHHOI1 00nacTH.

PUCVYHOK 12
Baok cxema koaepa USAC MPEG-D

(onn necskaroro UKM curnama _:)

1
Crepeoobpaborka
Pacumupenue noaocst
VipaBneHne KOMMyTanuei 610koB ‘
Brounas
5 Amnanu3
Menxo- KOMMYyTalus E;Jém
axycTHuecKoe 2
yhpaBieHue (unsTpoB
(MJCT)
W
* Kl Anamis
buumuents . e pon
TNS, KBAaHTOBAHHUSA ” LPg
C/B EEC!
¥ 1
Koog- Tpumenenue
Gunnentsl -] Macura- LPC B
macwra- = 6uposanne wacToTHOi
Guposanns [ s
Ksan-
~
TOBATClb FAC * ACELP
Apup-
MeTHYECKH it
Kozep
X X X
( VioTHeHne GUTOBOTO MOTOKA )
BS.1196-12

3 JexonnpoBanue

BazoBas crpykrypa agexonepa USAC MPEG-D mokaszana Ha puc. 13. IIponecc aekoaupoBaHus OOBIYHO
OCYILECTBIISIETCS B [IOCIE0BATEILHOCTH, OOpaTHOM Mpoleccy KOXUPOBAaHUS.
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PUCVYHOK 13
Baox-cxema nexogepa USAC MPEG-D

S

(_ PazyniorHenne GUTOBOTO IOTOKA

X

Apud-
METHYECKUi ACELP
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( Hecsxkarsrii 3BykoBoit UKM cnrHan)

BS.1196-13

HpOHCCC ACKOJUPOBAHUSA MOKET OBITH YKPYIOHCHHO OITMCAaH CJICAYHOIINM 06pa30M:

Pasynnomnenue 6umogozo nomoxa: NEKOJEPOM OCYIIECTBISETCA IOMCK B OMTOBOM IOTOKE BCEH
HeoOX0IUMOM eMy HH(pOpMaLlUK U HallpaBJICHUE €€ Ha COOTBETCTBYIOIINE MOIYJIH AEKOIepa.

ﬂekodupoeaﬁue 8 ﬂape: B 3aBUCUMOCTH OT COACPIKaAHUA OUTOBOTO IMOTOKa, ACKOALP:

— JEKOAMPYET M OCYIIECTBISET MpoLenypy, OOpaTHyI0 KBaHTOBAHUIO CHEKTPAIbHBIX
k03¢ umentos MDCT, npumensier MaciuTabUpoBaHue, OCHOBAHHOE WM Ha MH(opManuu o
ko3 dunpmentax MacmrabupoBanusi, WM Ha wuHpopMmanuu o kodpduunuenrax LPC, wu
NpUMEeHseT aajee (ONMIMOHANBHO) cpeacTBa, ocHoBaHHbIe HA MDCT, eciin OHU CyIIECTBYIOT H
npuMeHuMBL. Hakonen, mpumensercs oOpatHeii mnpomecc MDCT s modydeHHs
COOTBETCTBYIOIIIETO CUI'HAJIa BO BPEMEHHOM 00JacTy.

— i JaexoaupyeT uHpopMmanuio, kacarimytocss ACELP, npousBogut curHan Bo3Oy:KIACHUS U
CHHTE3UPYET BBIXOTHOM CHTHANI ¢ moMotbio ¢mibstpa LPC.

B3zsewiusanue, cuooicenue nocpeocmeom HanodiceHus: TOCIEI0BATeIbHOCTh KaJpoB sipa Kojepa
COCAMHAIOT WIN CIHMAIOT B XO0J€ OOBIYHOTO IIPOLIECCAa CIIOXKEHHUS IOCPEICTBOM HAaJIOKEHU,
m3BectHoro u3 AAC. llepexomsl Mexnay komupoBanueM, ocHoBanHOM Ha ACELP wmm MDCT,
OCYILIECTBIISIETCA ITyTEM CIMSHUSA JaHHBIX, 1eKoaupoBaHHbIX FAC.

Hocm@unempayus Huskux uyacmom: AJs yIydIIEHWs KadecTBa PEUEBOIO CHIHAJa MOXKET
MPUMEHATHCS ONIUOHANBHBINA (QUIBTP, YIyUIAIOMINN BEICOTY 3ByKa.

Pacwupenue nonocei, cmepeoobpadbomra: HaKOHEN, TPUMEHSIOTCS CPEACTBa MapaMeTPHIECKOTO
KOJMPOBAHUS JJIsS PACHIMPEHUS TMOJIOCHI U CPEICTBA CTEPEO(DOHHUUECKOTO KOJUPOBAHUS C IENIBIO
BOCCO3/IaHUsI TIOJTHOH TTOJIOCHI, TUCKPETHOTO CTEPEOCUTHAIA.

JIIsl KaKIoTO M3 OMITMOHANBHBIX CPEICTB COXPAHSECTCS BO3MOXHOCTH 'CKBO3HOTO TPOXoaa", M BO BCEX
Cllydasix, KOTJIa HEKOTopas ollepalysi MCKIoYaeTcs, JaHHBIE ¢ €€ BXOJa MPOXOJAT 4Yepe3 CpelcTBo 0Oe3
W3MEHCHUSI.
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4 IIpopuiau u ypoBHHU

B nacrosimee Bpemst B MPEG onpenensitorest 1Ba npoduis, B KOTOpbIX puMmensieTcs konek USAC.
- basosvii npogpuns USAC

B 6a3oBom mpodmre USAC comepkurcst monHbld kogek USAC, 3a UCKITIOUEHHEM HECKOJIBKHUX CPEICTB,
KOTOpbIE XapaKTEPU3YIOTCS 3HAYMTEIBHOW BBIYMCIMTEILHONW CIOKHOCTBIO B HAMXY[IIEM Ciydae. JTH
Cpe/icTBa BhIIIE HE OBLIM OMUCaHbl. JIaHHBIA TPOGUIb MPEACTABIACT COOON YSTKHUN aBTOHOMHBIN TPOQUIH
JUIsl IPUMEHEHUH U CITyYaeB UCIOJIb30BAHHUS, IPU KOTOPBIX CITOCOOHOCTh MOJIEPKKH ceMeHCcTBa npoduiei
AAC (mpodpuns AAC, npoduie HE AAC, mpoduns HE AAC v2) He sBnsieTcst BaXKHOH.

- Pacwupenuwiii npoghune HE AAC

B mpodune pacmmpennoro BeicokodddexruBHoro AAC comepikaTcst Bce cpelcTBa BhICOK03(dekTuBHOTO
npodunst AAC v2, 1 B TakoM BHZE OH CIIOCOOEH JEKOAWPOBATH MOTOKH BCE MOTOKH MPOGUIISL ceMelcTBa
AAC. Kpome TOro, B 3TOT mpouiib BKIIOUYEHA BO3MOXHOCTH JCKOJAUPOBAHHS MOHO-/CTepEOCHTHAa
6azosoro mpodmirst USAC. CremoBarenbHO, 3TOT HMPOGUIEL SIBISETCS €CTECTBEHHBIM pPa3BUTHEM TPOGHUIL
HE AAC v2, tak xak moHo-/cTepeonozcucrema USAC (mpu paboTe Ha HU3KHX CKOPOCTSX) MPHOOpETaeT
JIOTIOJTHUTENILHYIO I[CHHOCTh COBMECTHMBIX XapaKTEPUCTHK JJI Pa3jIMYHBIX THIIOB KOHTEHTA MPU HU3KHX
CKOPOCTSIX.
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