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BBegeHue

Komnnekc ctanaaptos MOCT P 53556 «3BykoBoe BelllaHue Lndposoe. KoampoBaHue CUrHanoB 3BYKOBOIO
BELLIAHWA C CoKpaLLieHNneM U3BLITOYHOCTU AN Nepeayum no LMdpoBbIM kaHanam cessu. Yacts |l (MPEG4 audio)»
cocTouT U3 11 oTAENbHLIX B3aUMOCBA3AHHbIX CTaHAAPTOB, NepeYeHb KOTOPLIX MPUBENEH HUXe, pa3paboTaHHbIX
Ha 6aze mexayHapogHoro ctaHgapTta CO/M3K 14496-3:2009 «UHdpopMaLmoHHbIe TexHomnoruu. KoguposaHue
ayaunoBuayarsbHbIX 06bekToB. HacTb 3. Ayanon.

B nepeyeHb cTaHAapTOB, BXOAALMX B COCTaB HauuoHanbHoro ctaHaapta FOCT P 53556 «3BykoBoe Bella-
Hue umudposoe. KoamposaHue cUrHanos 3ByKOBOrO BELLAHUS C COKpalLeHNneM N3bbITOYHOCTU s nepeaaym rno
umdppoBbiM kaHanam caasn. Hacte Il (MPEG-4 audio)», BxoaaT cneayowme ctaHgapTbl:

MOCT P 53556.0 «3BykoBoe BewaHue uudposoe. KogupoBaHue cUrHanos 3ByKOBOIO BELLAHUSA C COKpa-
LeHnem U3bbITOYHOCTU AN nepedayn No LMdpoBbIM kaHanam ceasu. Yacts |l (MPEG-4 audio). OcHoBHLIe
NOMOXEHUS.

MOCT P 53556.1 «3BykoBoe BewwaHue uudposoe. KogupoBaHue cUrHanoB 3ByKOBOIO BeLLAHUS C COKpa-
LLleHUEeM M3BLITOYHOCTU AN nepegaydn no uudpoBbIM kKaHanam cessu. Yacts Il (MPEG-4 audio). O6wwue Tpebo-
BaHUSA K KOAUPOBaHUIOY.

FOCT P 53556.2 «3ByKkoBoe BelwaHne uudposoe. KoguposaHue cUrHanoB 3ByKOBOrO BELLAHUS ¢ COKpa-
LLleHNeM U3BLITOYHOCTU A nepegaqy No undpoBbIM kaHanam ceasu. HYacts |l (MPEG-4 audio). KoguposaHue
peyeBbIX CUTHanNoB ¢ UCMorb3oBaHNeM rapMoHudeckmx sektopos (HVXC)».

MOCT P 53556.3 «3BykoBoe BewaHue undposoe. KogupoBaHue curHanos 3BYKOBOrO BELLAHUS C COKpa-
LeHneM U3BbITOYHOCTU A1 Nepeaayn no LnudpoBbIM kKaHanam ceasu. Yacts Il (MPEG-4 audio). KoguposaHue
peYeBbIX CUrHasoB C UCNob30BaHUeM nuHenHoro npeackasanus (CELP)».

FOCT P 53556.4 «3ByKoBoe BellaHue uudposoe. KoguposaHue cUrHanoB 3ByKOBOTO BELLIAHUS C COKpa-
LeHeM 13bbITOYHOCTU ANa nepedadn no LudpoBbiM kaHanam ceasu. Yacts |l (MPEG-4 audio). OcHoBHble
MeToAbl KOAUPOBaHUA 3BYKOBLIX curHarnos (GA): ycoBepLueHCTBOBaHHOe ayanokoaupoeaHue (AAC), BaBelunBa-
toLLiee BeKTopHoe kBaHToBaHue (TwinVQ), nobuTosoe apudmeTnieckoe koguposaHue (BSAC)».

MOCT P 53556.5 «3ByKoBoe BellaHue Ludposoe. KogupoBaHue cUrHaroB 3ByKOBOMO BELLAHWS C COKpa-
LieHeM U3BLITOYHOCTU AN Nepedayn no LdpoBbIM kaHanam ceasu. Yacts Il (MPEG-4 audio). CTpykTypupo-
BaHHOE KOAWPOBaHNe 3BYKOBbLIX CUrHasoB (SA)».

MOCT P 53556.6 «3ByKoBoe BelllaH/e Ludposoe. KognpoBaHue CUrHamnos 3ByKOBOIO BELAHWUA C COKpa-
LieHeM U3BbITOYHOCTU AN Nepeaadn no LudpossiM kaHanam ceasu. Yacts Il (MPEG-4 audio). UHTepdeiic
npeobpasoBaHus TekcTa B peyb (TTSI)».

MOCT P 53556.7 «3ByKoBoe BellaHue Ludposoe. KogrpoBaHue cUrHanoB 3BYKOBOIO BELLIAHUS C COKpa-
LLieH1eM 13BLITOYHOCTU AN nepeaayn no L posbIM kaHanam ceasu. Yacts Il (MPEG-4 audio). NapameTpuyec-
Koe koaMpoBaHue 3BYKOBbIX curHanos (HILN)».

FOCT P 53556.8 «3ByKoBoe BellaHue Ludposoe. KogupoBaHne cUrHanoB 3ByKOBOIO BELLIAHWS C COKpa-
LLieH1eM 13BbITOYHOCTU ANs nepeayn no L posbiM kaHanam cesasu. Yacts Il (MPEG-4 audio). MapameTpuyec-
KOe KOAUPOBaHUE BbICOKOKa4YeCTBEHHbIX 3BYKOBbIX CUrHanoB (SSC)».

MOCT P 53556.9 «3ByKoBoe BellaHve Ludposoe. KognposaHue CUrHasnos 3ByKOBOMO BELLAHWUS C COKpa-
LLieH1eM U3BLITOMHOCTI AN Nepeadn no LdposeiM kaHanam ceasu. Yacts |l (MPEG-4 audio). MeToab! koampo-
BaHuss MPEG-1/2 ayano B MPEG-4. OcHoBHble TexHUYeckue TpeGoBaHus».

MOCT P 53556.10 «3BykoBoe BellaHne Ludposoe. KogupoBaHWe cUrHanos 3ByKOBOTO BELL@HUS C COKpa-
LLieHeM U3BLITOYHOCTU AIs NepeaaYn no L poBbIM kaHanam ceasu. Yacts |l (MPEG-4 audio). KoguposaHue
6e3 noTtepb MHopmaumn (DST)».
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HAULUWOHANBbHBIU CTAHOAPT POCCUUCKOWN EAEPALUUMU

3ByKOBO€ BeluaHue uudpoBoe

KOAUMPOBAHME CUIHANOB 3BYKOBOIO BELLAHUA C COKPALLEHMEM U3BbITOYHOCTU
ONA NEPEJAYU NO LNDPPOBbLIM KAHANAM CBA3U

YacTb Il (MPEG4 AUDIO)
OCHOBHbIe NONOXeHUaA

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

DaTta BBegeHnsa — 2013—09—01

1 O6nacTb NpUMeHeHus

HacTosiwumin ctaHgapT npegHasHaveH A5t NpUMeHeHUa NpYU NPOeKTUPOBaHUW, BBOAE B aKCNyaTauumio U
TeXHWYeCcKoM 0BCNYKUBAHWUN KaHANOB Y TPAKTOB 3BYKOBOTO BELLAHWS, OpraHM30BaHHbIX B LidpoBbIX cUCTEMAX
nepegauv c uyudposoii 0bpaboTkol curHanos no cucteme MPEG-4, opraHnsyemMbIx B Ha3eMHbIX Y CNYTHUKOBbIX
JIMHKAX Ha MarucTpansbHOM, BHYTPU3OHOBLIX U MECTHBIX CETAX CBA3MW.

2 TepMUHbI, onpeaeneHusi U CoKpalleHus

B HacTosiLLeM cTaHaapTe NpMMeHeHbI crneaytolme TepMUHBLI C COOTBETCTBYIOWMMU onpeaeneHUsIMU:

2.1 aganTuBHOe npefckasaHue: MNpeackasaHve, B KOTOPOM OLIEHKA NPON3BOANTCS C YY4ETOM CNeKTparib-
HbIX XapaKkTepuUCTK AUCKPETUINPYEMOro cUrHana.

2.2 annmauusn: B MPEG4 — meTog KoaNPOBaHWUA CUHTETUYECKUX 0OBLEKTOB, 3aKToYaoLWNACA B 0OQHO-
KpaTHOW nepegaye 6a30BOro cratnyeckoro 06bekTa 1 AocbUike cCOoBLLEHUIA, onUChIBaOLWUX AUHAMUYECKUe U3-
MeHeHUs obbekTa.

2.3 aHumauusa nuua (facial animation; FA): iluHaMu4deckme nameHeHus nuua.

2.4 aHumaumm napameTpbl (animation parameters; AP): Opyriue napameTpbl aHAMALUK.

2.5 apudmeTnyeckoe kogupoBaHue: KogmposaHue 6e3 notepsb, cTaBsilLiee B COOTBETCTBYE NepedaBae-
MO nocnegoBaTenbHOCTY CMMBOSIOB onpeaeneHHbIN Y3k MHTepBan uicen B npegenax ot 040 1.

2.6 ayamo: 3ByK (3BYKOBOMN).

2.7 6anT: EguHmua asondHo nHopmauun, pasHas 8 6uT.

2.8 6uT: EanHnua geonyHoi uHdopmMauumn, cootseTcTByowas nepeaayde 0 unm 1.

2.9 6ycpep: YCTpoUCTBO MaMATH BOMbLLIOW eMKOCTH, NO3BONSAIOLLEee 3an1ChIBaTh U XpaHUTL 6onbLUoi 06bem
OaHHbIX.

2.10 BeKTOpHOE KogupoBaHue: MeToa KoaupoBaHUsi, NpU KOTOPOM Mo KaHany nepegaeTcs aapec B Koao-
BOW KHUre Bnoka, Hanbonee 6Gnnskoro K nepeaasaemMomy.

2.11 B3BellMBalOLLee BEKTOPHOe KBaHTOBaHUe ¢ YepefoBaHueM U npeobpazoBaHuem obnacrei
(transform domain weighted interleave vector quantization; TwinVQ): MHCTpyMeHT yHUBepcanbHOro 3ByKOBOIO
kogupoBaHus TwinVQ, B KOTOPOM UCMIONbL3YETCA KOANPOBaHNE CNEKTpanbHbIX KO3MULIMEHTOB C UCNONB30OBAHU-
€M BEeKTOPHOro KBaHTOBaHMSI.

2.12 BupTyanbHbin: HepeanbHbii, Boobpaxaemblil, MHUMBbIWA.

2.13 BupTyanbHble kofoBble kHuru (virtual codebooks; VCB): B kHurax onpefeneHbl 3Ha4eHUA CNekT-
panbHbIX BETMYMH, NPY BbIXOAE 3a Npeaerbl KOTOpbIX NoA BAUAHWEM ownbok nocneHve MoryT beiTk onpeaene-
Hbl 1 CKPbITHI.

2.14 BonHoBble Tabnuubl (wavetables): Tabnuupl, CNoNb3yemble NPy BbIGOPKE OTCYETOB U CUHTE3E MY3bl-
K1 B dpopmaTe L poBbIX MHTepdeAcoB My3blkanbHbIX MHCTpyMeHToB (MIDI).

Wzpanne ocmumnanbHoe
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2.15 BocxogsaLwmi notok (upstream): LindppoBoii TOTOK OT NpUeMHbLIX TEPMUHAMOB K NepeaatoLLemy cep-
Bepy (MOTOK OT cepBepa — HUCXOAALLNIA).

2.16 BbIxopA 3a npeaensbl (escape): Boixog 3a npeaensl MakCUManbHbIX 3HAYEHUA B BUPTYanbHbIX KOgo-
BbIX KHUrax Ans pasnuyHbIX AvanasoHoB MacluTabHbIX KoSdMUMEHTOB cneKkTpanbHbIX AaHHbIX.

2.17 rapMOHUKU U oauHOYHbIe NUHUKU nntoc WwyM (harmonics and individual lines plus noise; HILN):
anropuTM napameTprU4eckKoro KoaNpPoBaHUs Ha OHMeHb HU3KUX ckopocTax B MPEG-4.

2.18 reHepaTop kKoMmcpopTHoro wyma (comfort noise generator; CNG): Briok reHepaumu poHoBOro LWyma
B Maysax pasrosopa B TenegoHuu.

2.19 rpynna 3KcnepToB No ABUXYLUMMCA n3obpaxeHuam (moving pictures expert group; MPEG): Mpyn-
na akcnepToB, cchopMupoBanHHas B 1988 r. UCO 1 M3K ans BeipaboTku ctaHaapTa LMPOBOro CKaTUs ABUXKY-
LLUMXCH N306paXKeHUI U 3BYKOBbIX CUrHaroB.

2.20 aBonuHbIN chopmaTt 3ByKOBOW cLieHbl (audio binary format for scenes; AudioBIFS): Ha6op uHcTpy-
MEHTOB A5 KOMMO3WLMK 3BYKOBbIX 0GbEKTOB B AWASIOTOBbIX CLEHaX.

2.21 pBoUYHbIN thopMaT onucaHuA cueH (binary format for scene; BIFS): [lsoudHblil hopmaTt onucaHus
cueH (MPEG-4).

2.22 peyHanpaBneHHoe npegckasaHune: Metoa KoanpoBaHus, UCNONb3YIOLWWIA NpeackasaHue «snepeay
(no npeablgyLLMm Kagpam) 1 «Hasaa» (no nocrnedyolmMm kagpam).

2.23 pekopgep: YCTpoiCTBO, Npeobpasytollee curHan B nepeoHavanbHyo hopmy, KOTOPYH OH UMen Ao
NpOXOoXaAeHUs Yepes koaep.

2.24 pemynbsTUNNEKcop: YCTPOUCTBO, pacnpegensaioLwee NOTOKU AaHHbLIX U3 eANHOro LcpoBOro NoToka
Ha MHOXECTBO NOTOKOB K MpUeMHUKaM.

2.25 peckpunTop naysbl (silence insertion descriptor; SID): naeHtudukatop (onucartens, NpuaHak) nepe-
AaBaeMoro Kagpa TULLKUHbI.

2.26 peTeKTop ronocoBoir aKTUBHOCTH (voice activity detector; VAD): YcTpoicTBO, onpegensiollee Ha-
JIM4ne peyeBoro curHana unm hoHOBbIX LWYMOB.

2.27 puckpetusauusn: Onepauma NOCTPOEHUA AUCKPETHOrO cUrHasna no 3agaHHoOMy aHanioroBoMy CUrHany.

2.28 puckpeTHbIn curHan: CurHan, NPUHUMAOLWNIA KOHEYHbIE 3HAYEHUS B HEKOTOpbIE ANCKPETHLIE MO-
MEHTbI BpEMEHMW U He onpeaeneHHbIl B ApYrue MOMEHTbI BpeMeHU.

2.29 pynnekcHbIN kaHan: [JByHanpaBneHHbI KaHan, B KOTOPOM nepefaya MHdopMaLum NpoucxoauT B
060MX HanpaBneHUsIX 0aHOBPEMEHHO.

2.30 3awmTa ot owmbok (error protection; EP): CeolicTBo MeToda nepegaun (koauposaHust) obHapyxu-
BaTb (MCNpaBNsiTh) OLLIMOKA B LdpOBOM NOTOKE KaHASIOB Nepeaaqdu.

2.31 nmnynbcHo-KogoBas mogynauua: MeTtoa moaynsiuum, 3aknioyatoLLUMnes B AUCKpe TU3aLIMm, KBaHTO-
BaHWM 1 LMPPOBOM KOOANPOBAHWNU NCXOAHOTO cUrHana.

2.32 nHTepHeT: B lWmpokom cmbicne — coeanMHeHWe ceTel Yepes MmapLupyTusatopbl (interworking); B 60-
nee y3koM cMbicne — rnobanbHas ceTb 0bMeHa MHdopmaLmeit, BO3HUKLLIAs B pesynbrate obbeguHeHNs Haumo-
HanbHbIX, PErMOHaNbHbIX U KOHTUHEHTANBHBIX CeTEel.

2.33 nHTepdenc: Touka coeguHeHns (CTbIK) MeXay ABYMS B3aMMOCBSI3aHHLIMU CUCTEMaMMU.

2.34 kaHanbHoe koaupoBaHue: [NpeobpasoBaHne NCXoaHON LindpPoBOI NocneaoBaTeNlbHOCTU B CUrHAar,
npurogHbIA A4NA nepegayuv no KaHany cBsi3u.

2.35 KaTeropus 4yBCTBUTENbLHOCTU K oLIMGKaMm (error sensitivy categories; ESC): MpusHak, onpeaensio-
LM YyBCTBUTEMBHOCTb K OLLMOKaM pasHbIX YacTel 3akoaMpoBaHHON nHgopmaLmu.

2.36 KBaHTOBaHMue: 3amMmeHa HenpepbIBHOTO MHTEpBara 3Ha4YeHWi cMrHana KoHe4YHbIM MHOXECTBOM 3Ha-
YEeHWUI.

2.37 kopg Xadrcdbmana: OguH 13 KogoB € NnepeMeHHOR ANUHO CrioBa, NCNonb3yemblii B LpoBOM CKaTUK.

2.38 kopek: CoBOKYMNHOCTb Kogepa 1 gekogepa.

2.39 Kogep: YcTpolicTBo, Npeobpasytoliiee UCXOAHbIV CUTHAN B COOTBETCTBUM C 3aaHHbIM anropuTMOM.

2.40 koanpoBaHue MeToAOM NUHeMHoro npeackasaHuA (linear predictive coding; LPC): Mpu kogmposa-
HUKU 3TUM METOAOM MO JIMHUK CBSI3W NepeaaroTCsl BMECTO MapaMeTPOR PEYEBOro CUrHana napameTpbl HEKOTOPOro
cuneTpa, B onpegeneHHOM CMbICIe 3KBMBANIEHTHOIO rOTOCOBOMY TPAKTY, U MapameTpbl curHana Bo3byxaeHus
aToro puneTpa.

2.41 KogupoBaHue peyeBbIX CUFHANOB C UCMONb30BaHMEeM rapMOHUYecKUX BeKTopoB (harmonic
vector excitation coding; HVXC): UHcTpyMeHT koamposaHus pevesbix curHanos HVXC.

2.42 xogupoBaHue ¢ NepeMeHHON ANNHON croBa: TexHWKa KOOUPOBaHKS, MpUCcBanBatoLLLas CroBam C
HanbosbLUel BepOoATHOCTbLIO NosiBeHNst bonee KOPOTKNe KoaoBkle KOMBUHaLMK, a Bonee pegkMm cUMBOIaM —
bonee AnHHbIE.

2
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2.43 koaupoBaHue ¢ MeXKaapoBbIM npeackasaHueM: MeTtoq kognpoBaHusi, NPy KOTOPOM MO KaHany
nepegaeTcsi pasHULa Mexay TekyLM KagapoMm 1 Kagpom, npeackasaHHbIM B kogepe.

2.44 xogupoBaHue c npeobpaszoBaHuemM: Cnocob kognpoBaHWS, NPU KOTOPOM Habop cTaTUCTUYECKN
3aBKCMMbIX OTCHETOB BO BPEMEHHOM 0briacTu npeobpasyeTcs B Ha6op He3aBUCUMBIX koahULMEHTOB NPpKU OpTOro-
HanbHbIX 6a3nCHBIX (PYHKLMAX B CrieKTpanbHON obnacTtu.

2.45 xopoBble HenpuopuTeTHble croBa (non-PCW): Kogosble cnosa, 3anonHaowme NpoMeky Tk Mex-
Ay NPYOPUTETHBIMK KOAOBLIMI CTOBAMU.

2.46 kopoBble cnoBa nNpuoputeTHble (priority codawords; PCW): Kogosble cnoea, koTopble MOryT 6biTb
AeKoAMPOoBaHbI HE3aBUCUMO OT No6oI OLIMBKM B ApYrX KOAOBLIX CIIOBaX.

2.47 xomno3uuua sapykoBasa: CosfaHne eUHON 3BYKOBOW AOPOXKKN U3 HECKOMbKUX 3BYKOBBLIX MOAMNOTO-
KOB, HECKOMNBKMX 3BYKOBbIX 06LEKTOB, 06beAMHEHHBIX OGLLUM 3aMbICIIOM, aee, MeCTOM pPacronoXEHUsI U T. N.

2.48 koHTeHT: CoaepxaHuve, NpodyKT TBOPYECKON AeATENbHOCTU cosaaTtene MynsTUMEANRHON NPOAYKLIMA.

2.49 xonupoBaHue cnekTpanbHon nonockbl (spectral band replication; SBR): MeToa nepeaauv npu ko-
AVpoBaHWK, B KOTOPOM NepeaaeTcsd TOMbKO Manoe YACOo AaHHbIX, NPeACTaBNALWMX NapamMeTpudeckoe onuca-
HWe BbICOKOYACTOTHOW YacTu crnekTpa. [Npu AekoanpoBaHnM B BEPXHIOK NOMOCY KOMUPYETCS HUXKHSIS; MPU 3TOM
BHOCSITCS UBMEHEHUSI B COOTBETCTBWM C NepeaHHbIMK NapameTpamMu Ansi BepxXHen Nonockl.

2.50 koppekTupytowuii koa: Koa, ucnpaensiolumin olwmnbku 6narogaps BBe4eHU0 HEKOTOPO U3BLITOUHO-
CTV B NnepegaBaemMoe coobLLeHue.

2.51 nuHelHOe npepckasaHue ¢ KoaoBbIM Bo36yxaeHueM (code excited linear prediction; CELP):
MHCTpyMeHT kogupoBaHus peyeBblx curHanos CELP.

2.52 mapuwpyTtusarop (router): CeTeBoi npoLeccop, COeAMHAILWMIA KaHanbl nepegayy gaHHbIX 6e3 ux
0b6paboTku.

2.53 mackupoBaHue: NcmxoakycTudeckoe siBfieHWe, 3akniovatoLleecs B HEBOCMPUMMUYMBOCTM yXa K cna-
6bIM 3ByKam B NPUCYTCTBUM BrIU3KMX MO YacToTe U BpeMeHW 6onee CunbHbIX 3BYKOB.

2 .54 macwrabupyemoctb: CriocobHocTs kofepa v Aekoaepa chopmupoBaThb U obpabaTsiBaTh yriopsaodeH-
HbIA HABOP 13 HECKOMbKNX LEPOBLIX NMOTOKOB.

2.55 mexxayHapoaHbin dpoHeTUeckuid andaBuT (international phonetic alphabet; IPA): Cuctema 3Ha-
KOB A5 3arucu TpaHCKpUNLMW Ha ocHOBe NaTuHcKoro andgasuta. PaspaboTaH n noaaepxusaetca MexayHapoa-
HOW choHeTUYecKoR accoLmaLmnen.

2.56 moaynb npepbiBucTon nepeaayu (discontinuous transmission; DTX): Moaynb, kKoTopbivi nepegaet
cuUrHan B nepuoabl pevyeBoi akTUBHOCTU OAHUM cnocobom, a B naysax — ApYruMm, 3HavuTenbHO MeHee
3aTpaTHbIM.

2.57 MPEG anroputmbl kogupoBaHusa; MPEG: Komnnekc anroputMoB koanpoBaHusa, pa3paboTaHHbIv
rpynnow akcnepToBs No ABUXyLWMUMEA nsobpaxeHnam — MPEG-1, MPEG-2, MPEG-4 n T. n.

2.58 mynstumegua: KommnnekcHoe npegcrasneHue uHgopmMaLmm ¢ UCnosib3oBaHNeM TekcTa, rpadmku, n3ob-
PaXXEHWS, aHUMaLUK 1 3BYKa.

2.59 mynsTUnneKkcop: YCTponcTeo, 06beguHsioLLee NOTOKM AaHHbLIX OT UCTOYHWUKOB B eAunHbLIN LMdpoBoit
MOTOK.

2.60 HepaBHas 3awuTa oT owunbok (unequal error protection; UEP): MeToa 3awmTbl oT owmnbokK, npu
KOTOPOM K pa3HbIM YacTM NoToka NPUMEHSIIOTCSA pasHble MeTo/bl B COOTBETCTBUW € UX YYBCTBUTENBHOCTbLIO K
oLunbkam.

2.61 HACXoAALWMM NOTOK: [1OTOK OT cepBepa K KNMEeHTaM MHTEPaKTUBHOrO KaHana B3anMoaeicTBuS.

2.62 obpaTHan aganTauus pacnpegeneHusa 6utos: Cnocob pacnpegeneHna 6UTOB, Npy KOTOPOM oau-
HakoBble pacyeThl BLIMOSHATCS U B KoAepe, U B Aekodepe.

2.63 obpaTHbIil KaHan: Bocxogsawmin NOTOK MHTEpaAKTUBHOIO KaHana B3anMoaencTBUS.

2.64 nepemexxeHue: YepegosaHue. MepectaHoBka MecTaMu COCeAHUX CUMBOSIOB B NocneaoBaTelbHOCTU
HEeKOTOpbIM AeTePMUHUPOBaHHLIM 06pa3oM — nocnegoBaTesibHLIM UM NCEBAOCTYHaNHbIM.

2.65 nepeynopsigounBaHue kogoBbix cnos Xaddmana (huffman codaword reordering; HCR): UHcTpy-
MEeHT 3aLLmnThl oT ownbok B MPEG-4 anst AAC, npu KOTOPOM ONpeaensaTca U UCNOSb3YHTCS NPUOPUTETHbIE U
HenpuopuUTETHLIE KOAOBbLIE CroBa.

2.66 nepuenTyanbHbIi: [NpegoctaBneHHbI HenocpeacTBEHHOMY BOCTIPUATUIO, HAabNoAeHUIo.

2.67 no6utoBoe apudpmeTtuyeckoe kogupoBaHue (bit-sliced arithmetic coding; BSAC): ApudmeTnuec-
Koe KoAupoBaHWe ¢ HapeaaHnem 6UT (MHCTPYMEHT YHUBepPCabHOro 3ByKOBOro koguposaHua BSAC).

2.68 nopor MackupoBaHus: [paHuLa BOCIPUATASI BONN3WM MackUpyHoLLEro ToHa.
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2.69 noToKkoBas nepegava AaHHbIX: MeToq nocrneaoBaTenbHON Nnepeaadn gaHHbIX, NPy KOTOPOM gaH-
Hble pasmeLLaloTCs B NMONEe3HOM YacTy nakeTa U MoryT 6bITb AOMOMHUTENLHO ONUCaHbI B 3arofioBke nakeTa.

2.70 npeackasaHue: OLeHka 3Ha4YeHWs TeKyLLEero oTcyeTa curHana Ha OCHOBE OHOTO MW HECKOSbKUX
npeaLecTBYOLLNX OTCHETOB.

2.71 npeo6pa3zoBaHue TeKcTa B peub (text-to-speech; TTS): MeToa u uHTepdelic npeobpasoBaHnUs Tek-
cTa B peyb npu koaguposaHun 8 MPEG-4.

2.72 npodunb: KoHdurypaums, COBOKYNMHOCTb UCMONb3YEMbIX CPEACTB U MHCTPYMEHTOB 06paboTkum umd-
pOBOro NoToka, onpeaensiolwas, Kakue us 3TUX MHCTPYMEHTOB UCMNONb3YHOTCS BMeCTe U151 pasfinyHbLIX Npuo-
SKEHUIA.

2.73 npaAMasn aganTtauuna pacnpegeneHusn 6uros: Cnocob pacnpegeneHns 6UToB B kogepe, Npy KOTO-
pomM KoAep NPOU3BOAUT BCe pacyeThl U NockinaeT pesyrsTaTbl Aekogepy.

2.74 npsmasn nepeaayva notoka (direct stream transfer; DST): B MPEG-4 — 3T0 MHCTpyMEHT KoaupoBa-
Hus1 3BYKa 6e3 noTepsb.

2.75 ncuxoakycTuyeckan Mogernb cnyxa: YCTPOWCTBO B Kodepe LMpOBOro cxxaTusl 3ByKoAaHHbIX, Bbl-
yucnsiioLLee Noporn MackMpoBaHusl MPY pasfiMiHbIX KOMBUHALMAX BO3AEACTBYIOLLNX CUrHAIIOB.

2.76 peBepcuBHOE KogupoBaHUe ¢ NepeMeHHoM AnuHow (reversible variable length coding; RVLC):
MHCcTpyMeHT 3awunThl oT owimnbok B MPEG4 ans ycosepLueHCTBOBaHHOTO 3ByKOBOro koguposaHust (AAC).

2.77 cayHaTpek: 3ByKkoBas AOPOXKKa — 3aNUCh My3bIKaribHOro odbopMeHns kakoro-nmbo matepuana, Ha-
npumep cunbma, MynsTunbMa Unm KOMNLIOTEPHON UMPbl; 03HAYAET Takke OPUrMHASIbHYIO 3BYKOBYIO AOPOXKKY
oTAEeNbHO OT TOro MaTepuarna, k koTopomy 6bl HanucaH.

2.78 cepsep: KomnbloTep unu gpyroe ycTpoicTBo, NOAKIIOYEHHOE K CETU U NpedocTaBnsiioLLee onpede-
NeHHbIe YCNyry ApYrum yCTpoACTBaM B CETU — KITUEHTaM.

2.79 ceTb: COBOKYNHOCTb TPAHCMOPTHLIX NOTOKOB, NepefaBaeMbIX B €4UHON CUCTEME JOCTaBKU.

2.80 cuHyconganbHoe kogupoBaHue (sinusoidal coding; SSC): UIHCTpyMeHT napaMeTpuyeckoro kogu-
poeaHusi B MPEG-4.

2.81 crapwuii 3Havawmm 6ut (most significant bit; MSB): Pa3psig asouuHoro cnosa ¢ HaMbonblLMM
BECOM.

2.82 cTpykTypupoBaHHoe ayauo (structured audio; SA): B MPEG-4 — 3To UHCTpYMeHT cuHTe3a, obecne-
ymeaet obLue cnocobbl ornucaHust 1 HOPMaTUBHOTO CO3AaHNS CUHTETUYECKOro 3ByKa, Takue kak SAOL, SASL u
BonHoBble Tabnuubl MIDI.

2.83 cTpyKTypUpOoBaHHbIA opKecTpoBbIN A3bIK (structured audio orchestra language; SAOL): B MPEG4 —
A3bIK ONWUCaHWS My3blKarnbHbIX 3BYKOB.

2.84 cTpyKTypupoBaHHbIM NapTUTYpPHbIN A3bIK (structured audio score language; SASL): B MPEG-4 —
A3bIK ONCaHWSA NAPTUTYPbl My3blKarbHbIX MHCTPYMEHTOB, COCTaBISIIOLLMX 3BYKOBOW OOBHEKT.

2.85 TMn obbekTa: B MPEG-4 — napameTp, onpedensitolni CTPYKTYpY LMdpoBOro noToka Anst OAMHOY-
Horo obbekTa.

2.86 yHuBepcanbHbin 3BYK (general audio; GA): MNpuHaTas B MPEG-4 coBokynHOCTE anropntmMoBs Koaupo-
BaHMWS LUMPOKOro Kpyra 3ByKoBbIX 06bekToB, 6asnpytowasica Ha AAC.

2.87 ynpexpatowan koppekuus owmnbok (forward error correction; FEC): MeToa Koppekuun owmbok
B MPEG-4.

2.88 ypoBeHb 06paboTKu 3BYKOBbIX AaHHbIX (layer): ANroputm, cnoneayroLwuiics npy obpaboTke 3By-
KOBbIX AaHHbIX; onpeaenseTcsa CTENEHbIO CKATUA U CIIOXKHOCTbLIO Kogepa 1 Aekoaepa.

2.89 ycoBepllieHCTBOBaHHOe 3BYKOBoe koaupoBaHue (advanced audio coding; AAC): YnydweHHoe
3BYKOBOE KOAUPOBaHNE — anropuTM LMpOBOro CKaTnsi 3ByKOBbLIX CUrHAMOB.

2.90 yctonunsocTb K owinbkam (error resilient; ER): ColicTBo MeToga nepefayn (kogmposaHusa) nogaep-
X1BaTb AOMYCTMMOe Ka4yecTBO nepeaaydu (BocrnpousseaeHnst) Npy Hanu4mnm omMbokK B kKaHarne nepegadu.

2.91 cpopmar 3arpyxaembix 3ByKoB YpoBHSA 2 (downloaded sounds level 2; DSL-2): ®opmat no cTaH-
Aapty accoumaumu usrotosuteneir MIDI DSL-2, B KOTOPOM UCMOMbL3YHOTCS BOMHOBLIE TABNNLIbI.

2.92 cbopmat 3ByKOBOro NOTOKa C HU3KOM U3BbITOYHOCTLIO (low overhead audio stream; LOAS): dop-
mar, obecnednBatoLLMil Manble N3gepXkki U onncaHHbli B MPEG-4.

2.93 dopmat 3ByKOBOro TPaHCMOPTHOro MyNbLTUMMEKCMPOBaHMA C HU3KOW U3GLITOYHOCTBIO (low-
overhead MPEG-4 audio transport multiplex; LATM): ®opmat MPEG-4, o6ecnievnBatoLLmii Marble n3gepkky ynnoT-
HEHWS N MeXaHW3Ma TPaHCTIOPTUPOBaHWS B ayaANONPUIOKEHUSIX, KOTOpble He TPeBYHOT COXHOTO KOQUPOBAHUS.

2.94 dopmMaT HTepdberica goctaBku MynsTumeaua (delivery multimedia integration framework; DMIF):
dopmart, onuckIBaoLLIMA BOBMOXKHOCTY TPAHCMOPTHOMO YPOBHS 1 CBSI3W MeXay TPaHCMOPTOM, MYNbTUNIEKCOPOM
1 byHKLMSIMU AeMYnbTUNNekcopa B Kogepax U Aekogepax.

4
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2.95 yuknuyeckuin M3bbITouHbINA Ko (cyclic redundancy check; CRC): Koa, ucnonbsyemslii B MeToge
obHapyxeHus1 oLLMBOK B NepegaBaeMoM coobLLeHWK, 3aKiodaloLLeMcs B CpaBHEHWN OCTaTKOB OT AeneHus 6rno-
KOB KOZI0BOW NnocriefoBaTernbHOCTU Ha (hUKCUPOBaHHBIA AenuTenb, NPOM3BOAMMOro Ha NepeaatoLLei U Ha npuem-
HOW CTOpPOHeE.

2.96 umdpoBoe ayavoBelaHue (digital audio broadcasting; DAB): 3BykoBoe BelLaHue, Npu KOTOPOM
UCTONb3YIOTCS LM(PpOBLIE TEXHOSIOTUN.

2.97 uudposBoi uHtepdenc MmysbikanbHoro MUHCTpyMeHTa (musical instrument digital interface; MIDI):
dopmar ans 3anvcu, nepegayn 1 cMHTe3a My3bliku1, pa3paboTaHHbIi accoumaumein nsrotosuteneii MIDI.

2.98 uudbpoBoe KogupoBaHue: 3aMeHa KBaHTOBAHHbIX 3HAYEeHWI curHana Habopom ABOUYHLIX CUMBOSIOB.

2.99 undpoBoe cxaTtue: MNpoLecc ycTpaHeHUst U3bbITOMHOCTU U3 NepeaaBaemoro LdpoBoro coobLleHns.

2.100 yudposoir curdHan: CurHar, NpUHUMAaOLWKUIA B AUCKPETHBIE MOMEHTLI BpeMEeHU AUCKPETHbIE 3Haue-
HWS1, BblpaXKaroLuecs ABOMYHbIMU YACTaMMK.

2.101 anemeHTapHbLIN NoToK (elementary stream; ES): MocnegosaTensHOCT AaHHbBIX, KOTOPas UCXOAUT
3 UICTOMHUKA U NPUXOAUT Yepes OAWH KaHan K OQHOMY noslyqaTtento.

2.102 AUKM: OuchdpepeHumanbHas UMNyrbCHO-KOAOBaA MOAYNALMA.

3 O6Lwmne nonoxeHns

3.1 O630p coaepxaHusi cTaHgapTa

Komnnekc craHgapTos FTOCT P 53556 siBnsieTcst HOBLIM BUAOM 3BYKOBOrO CTaHAapTa, KOTOPbIA UHTErpupyeT
MHOrO pasfiNyHbIX aCNeKTOB 3BYKOBOIO KOAMPOBAHUA: €CTECTBEHHBIN 3BYK — C CUHTETUYECKUM 3BYKOM, HU3KYHO
CKOpOCTb Nepefayn AaHHbIX — € BbICOKOKAYECTBEHHON Nepedaqen 3Byka, pedb — C My3bIKOW, KOMMNEKCHbIE
cayHATPEKU — C NPOCTLIMW Y TPAAULMOHHBIA KOHTEHT — C KOHTEHTOM UHTEPaKTUBHOW U BUPTYanbHOW peanbHOCTH.
CraHpgapTnanpys UHAMBUAYaNbHO-CIOXHbLIE UHCTPYMEHTLI KOANPOBAHWA N HOBYHO, TBKY0 060104KY ANA 3BYKO-
BOW CUHXPOHM3ALIMK, CMELLNBAS UX C 3arpPy>KeHHON KOMNOHOBKON TENEBU3UOHHON NPOrpaMMbl, TaKUM 06pa3om, B
craHgapte MPEG-4 ayano cosgaHa HoBast TEXHONOMMA AN HOBOro, UHTEPaKTUBHOMO MUpa LdpoBoro 3yka.

HaHHbIi cTaHaapT He NpeAHasHadeH AN dyHKUMOHUPOBaHUA OTASNBHOrO NPUSIOXKEHUA, Hanpumep Tene-
¢poHHOI CBSAI3W B peXXMe pearibHOro BpeMeHW U BbICOKOKaueCcTBEHHOro 3BykoBoro ckatus. FOCT P 53556 —
cTaHAapT, NPUMEHUMbINA K KaXXOOMY NPUIOXKEHUIO: UCNONb30BaHWE 3BYKOBOIO CKaTUs, CUHTEe3a, MaHWUMynsaumm,
nnu BocripoussegeHmne 3Byka. OTaenbHble cTaHA4apThl, BXOASLME B KOMMEKC B3avMOCBSI3aHHbIX CTaHAapToB.,
onpeaensiioT COBpEeMeHHbIe WHCTPYMEHTBI KoAMpOBaHWs B Heckonbkux obnactax. OgHako MOCT P 53556 —
6onbLUe YeM TOMBKO CyMMa ero YacTeil, NoCKOmNbKY MHCTPYMEHTLI, ONMUCaHHbIE 34eCb, MHTErpUPOBaHLI C OCTalb-
Holi YacTblo cTaHaapTa MPEG-4. [Npu 3ToM NosiBNSItOTCSl HOBbIE BO3MOXHOCTU A1 ayAUOKOAUPOBAHMUSI, OCHOBaH-
Hble Ha 06beKTax, Tak HasbiBaemMoe 0GLEKTHOE KOAUPOBaHWE, MHTEpPAKTUBHAs 3BYKOBasi CUCTEMA, UCTIONb30OBaHWE
ANHaMUYECKMX 3BYKOBbIX JOPOXEK U ApYriX BUAOB HOBLIX CPEACTB MAacCOBOW UHGOpMALIUK.

Tak kaK B cMcTeMe KoAVPOBaHUS 3BYKOBbLIX CUrHANOB MUCMoMb3yeTcs Habop oTaenbHbLIX UHCTPYMEHTOB, TO
Ansi oxBaTa noTpebHOCTU LUMPOKOro AnanasoHa npurioxeHuii Heobxoauma cyHKUMOHaNbHasi COBMECTUMOCTb CU-
cTeM, koTopble npusedeHsl B FOCT P 53556. Hanpumep cuctema peveBoii CBsI3V B pEKUME pearibHOro BpeMeHH!,
ucnonbaytoLlas Habop UHCTPYMEHTOB koaupoBaHusi peun MPEG-4, MOXeT UCMosb30BaTh MHCTPYMEHTanNbHbIe
CpeacTBa COBMECTHO C ApYrMMM cucTemMamu, KoTopble paboTaloT B pasnuuHbix 06nacTsix, Ho UCMONbL3YIOT TOT Xe
CaMblil UHCTPYMEHT — € MHAEKcaLMEN ronocoBO NOYTbI U UHOPMALIMOHHO-MOUCKOBOW CUCTEMOIA.

3.2 KoHuenuusa ctaHgapTta

FOCT P 53556 He cTaHAapTU3MpyeT MeToAbl KoAUpPOBaHUs 3ByKa. BelGop nyuluero metoa cozgaHus no-
Ne3HbIX BUTOBLIX MOTOKOB BO3MaraeTCcs HAa aBTOPOB KOHTeHTA. B cBSAau ¢ HecoBepLLEHCTBOM COBPEMEHHbBIX MeTo-
[0B aBTOMAaTUYecKoro npeobpasoBaHns eCTECTBEHHOIO 3ByKa B CUHTETUYECKUIA UMK MYILTUOGLEKTHLIN Henoc-
pPeaCTBEHHbIe peLLeHUs MPUHUMATCS B UHTEPaKTMBHOM pexxumMe. DTOT NPOoLLECT NOX0XK Ha COBPeMEHHble MeTobl
CO34aHWA 3BYKOBbIX 4OPOXEK (0CHOBaHHbIX Ha dpopmaTte MIDI [1] u MHorokaHanbHOM 06 beguHeHUK).

Kpatkuit 0630p noHATUIA, cnonbayemelx B FOCT P 53556, npuBegeH HUXe.

3.2.1 CpeacTBa XpaHeHUsA U TpaHCMOPTUPOBaHUS 3BYKOBbIX CUTHanoB

Bo Bcex MHCTpYMEHTaXx 3BYKOBOIoO KOAMPOBaHUS (hyHKLIMK CTaHAApTa KOAUPOBaHMWS 3aKaHUMBAKOTCS B TOUKE
co3gaHus 4OCTYMHBIX MoZyrel, KoTopble CoaepXXaT cxaTble faHHble. TexHnueckue TpeboBaHus k cucteme MPEG4
cogdepxaT MeToAbl NpeobpasoBaHNs MHAMBMAYANLHO 3aKOAUPOBAHHBIX AOCTYMHbLIX MOAY el B afieMeHTapHbIe
MOTOKM.
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B cBsi3M € HANUYMEM LLMPOKOrO AnanasoHa NPUNOXeHWR, B KOTOPbIX Ucrnonb3yeTcs TexHonornss MPEG-4, B
HacTosiLLee BpeMsl He CYLLecTBYeT CTaHAapTHOro eAMHOM0 MeXaH13ma TPaHCNoPTUPOBAHNSA 3TUX 3fIEMEHTaPHbIX
MOTOKOB NO KaHany CBsi3W M3-3a Ype3mMepHbIX TpeboBaHUi K 4OCTaBKe, KOTOpble MOXHO BbIfo Bbl onncaTb eauH-
CTBEHHbIM pelueHveM. CTaHaapTusnposaH nHTepdeic (dbopmat uitepdeliica goctaskm Mynstumeaua unv DMIF),
onuCbIBaMLLMIA BOSMOXHOCTW TPAHCMOPTHOrO YPOBHSI U CBA3b MeXAY TPaHCMOPTOM, MySbTUMNIIEKCOPOM U ¢pyHK-
LMK AemMynsTunnekcopa B kogepax u gekogepax. UcnonssosaHve DMIF v cneumndmkaumin cuctemsl MPEG4
TpebyeT NpeagoCcTaBneHNs TPAHCMOPTHLIX OYHKUMIA HamMHOro Gonee CNoXHbIX, YeM B NpeablayLLMX cTaHaap-
Tax MPEG.

dopmar 3ByKOBOro NOTOKA C HN3KOM M3BLITOUHOCTEI0 LATM 1 dhopmaT 3ByKOBOro TpaHCNOPTHOIO MynbTyH-
MIeKCcUpoBaHUs C HU3KOWM M3BbITouHOCTB0 LOAS npegHasHayeHk! NS Toro, YTobbl CHA3UTL 3aTpathl HAa MynbTU-
nneKkcrpoBaHue 1 MexaHW3M TpaHCNopTa CUrHaMOB Ans NPUNOXKEHUIA eCTECTBEHHbIX 3BYKOB, KOTOpble He TpebyioT
CINOXHOro KoAMPOBaHNS, OCHOBaHHOIO Ha 06bEKTax, Ui Apyrx hyHKUMIA, NpegocTaensieMbix cuctemori MPEG4.

Ons Toro utobel NoTPebuTeNb Ha yaaneHHoR CTOPoHE KaHana Mor AMHaMUYEeCKU ynpasnsiTb MOTOKOBbIM
cepsepoM koHTeHTa MPEG-4, nocnegHuii onpeaensieT NoToku obpaTtHoro kaHana, KoTopble MOryT HeCTU NoMb30-
BaTENbCKYH0 MHTEPAKTVBHYO MHDOPMaLWIO.

3.2.2 KogupoBaHue ¢ HU3KOW CKOPOCTLIO NepeAavu AaHHbIX

Mpeabigywne ctaHgapTel MPEG ayano cocpegoToumnuck Npexae BCero Ha npo3payHoM (HeobHapyxuvsa-
€MOM) WU MOYTU NPO3paYHOM KOAWMPOBAHUW BbICOKOKAaUECTBEHHOIo ayano ¢ nioboii Tpebyemoii 4ns aToro ckopo-
CTbto Nepeaayn AaHHbIX. MPEG-4 He TonbKo NpegocTasnsieT HoBbIe U YyUleHHbIE MHCTPYMEHThI A4S 9TOW Liefw,
HO TaKke CTaHOapTWU3MPYeT MHCTPYMEHTbI, KOTOPbIE MOTYT UCMOMNb30BaTLCA AN Nepedayun 3ByKa Npu HU3KUX
CKOPOCTSIX Nepeaaqy AaHHbIX, NpueMnemMbix 4ns MHTepHeTa, umdpoBoro paguo unv gpyrux cuctemM nepegaydu ¢
orpaHVYeHHOW LUMPUHOW nonockl. HoBble MHCTPYMEHTbI, onucaHHble B MPEG-4, sBnaloTCA COBPEMEHHBLIMU UHCT-
pyMeHTaMu, nogaepxuBearoLLMn KOgUpoBaHMe C HA3KOM CKOPOCTbIO NepeaaYn AaHHbIX Peyuun U Apyroro ayawo.

3.2.3 O6beKkTo-opUeHTUpoBaHHOE KogUpPOBaHUe Pa3nUYHbLIMU UHCTPYMEHTaMU

Panee npuHaTtele ctangapTel MPEG npegocTasnsany oTAenNbHbIR HABOP MHCTPYMEHTOB C pasiiniHbIMU KOH-
urypaumsamm ans ncnonb3osaHuns B pasHbix npunoxeHusix. FOCT P 53556 npegoctaBnaeT Heckosbko Habopos
WHCTPYMEHTOB, Y KOTOPbIX HeT cneluduyeckor CBA3N Apyr ¢ APYroM: Kaxabld UMeeT pasfiMyHylo Lienesyto
hyHKUMI0. KoHdpurypaumsa (npoduns) FOCT P 53556 onpeaensieT, Kakue U3 aTux MHCTPYMEHTOB UCMOMb3YoTcs
BMeCTe A1 pasnMYHbIX MPUOXEHWUIA.

B npeablaywux ctanaaptax MPEG nepefaeTtcsi otaensHas YacTb KOHTEHTA (BO3MOXHO MHOroKaHarbHast
nnn mHorosiselvHas). FOCT P 53556 noagepxusaet HamHoro 6onee rnbkoe MOHATUE 3BYKOBOWN AOPOXKKW. Mpu
3TOM MHOXECTBEHHbIE UHCTPYMEHTbI MOTYT UCMONb30BaTLCA AJ1 Nepedaqn HECKOSbKIX 3BYKOBbIX 06bexToB. Mpu
MCNonb30BaHUWN MHOXECTBEHHbIX MHCTPYMEHTOB BMECTE cMCTeMa 3BYKOBO komno3suLmm obecneumBaet co3aa-
HVe oTAeNbHOW 3BYKOBOW OOPOXKKM N3 HECKOBKUX 3BYKOBbLIX MOAMNOTOKOB. [Ns co3gaHnsl oTAeNbHOW 3BYKOBOM
[OPOXKKM N3 HECKOSbKUX 06 BEKTOB MOTYT NCNONb30BATHLCS: B3aMMOAECTBME C NoSb3oBaTeIeM, BO3MOXKHOCTU
TepMuHana u koHdurypauum rpoMmkorosoputens (AuHamuka). 3to gaet FOCT P 53556 cyluecTBeHHbIe Npenmy-
LecTBa B Ka4yecTBe 1 MTMOKOCTH MO CPaBHEHUIO C MPeAbIAYLLMMK 3BYKOBLIMU CTaHA4apTaMu.

3.2.4 Bo3MOXXHOCTb BOCNpou3BeAeHUA CUHTETUYECKOro 3ByKa

Mpy KOOAMPOBaHNW CTECTBEHHOIO 3BYKa CYLLECTBYOLLMIA 3BYKOBOWN CUrHaAM CKUMAeTCsl CEpBEPOM, 3aTeM
nepeaaeTcs Y pacrnakoBbLIBAETCA B MPUEMHKKe. STOT BUA KOAUPOBAHWS IBMSIETCA MPeAMETOM MHOTMX CYLLECTBY-
foLLMX cTaHAapToB Ans 3sykosoro cxatus. FTOCT P 53556 ctaHgapTusupyeTt HOBYHO Mapagurmy, B KOTOPOI CUHTE-
TUYECKMe 3BYKOBbIE ONNCAaHWS, BKIHOUAS CUHTETUYECKYHO PeUb U CUHTETUYECKYO MY3bIKY, NepeaatoTca noTpebu-
Tento, a 3aTem B NPUeMHUKE CUHTE3UPYeTCs1 3BYK. Takne TEXHONOrM OTKPLIBAKOT HOBbLIE BO3MOXHOCTU A1 nepe-
Aa4u AaHHBIX C HA3KOW CKOPOCTBHO U BbICOKOKAYECTBEHHbBIM KOANPOBAHUEM.

3.2.5 MNoBblWeHNe YCTONYMBOCTU UHCTPYMEHTOB KOAUPOBaHUS K ounGKam

lMoBbILLEeHWe yCTONUNBOCTU K OLLMBKaM Bcex MHCTpyMeHToB koauposaHusa B FOCT P 53556 obecneunsaeT-
CSl CUHTaKCUCOM YCTOMUMBOCTY K oLinBkam (ER) nonesHoro 6MToBoro notoka. 3TOT MHCTPYMEHT NoaaepXkmBaeTcs
pacLUpeHHbIM KaHanoM B MeToAax KoavpoBaHWsA, KOTOPLIA aganTupyeTcst K creumansHbIM TpeBoBaHMAM AaHHbIX
WHCTPYMEHTOB KOAMPOBaHUS 1 3aaHHOro kaHana cBsiau. IToT cuHTakeue ER nonesHoro 6utosoro notoka obsiza-
TeneH Anga Bcex TunoB o6bekTos ER.

MHCTpyMeHT 3aLuThl oT oLMBoK (MHCTPYMeHT EP) npegocTaBnsieT HepaBHyto 3awumTy ot olwmnbok (UEP) ans
FOCT P 53556 BmecTe ¢ ER nonesHoro 6mutosoro notoka. UEP — adhdpekTUBHbLIIN MeToA NOBLILLEHNS YCTORYMBO-
CTV K owmbkam kogupyroLux cxem. OH UCNoMb3yeTcs Pas/IMiHbIMU PEYEBbLIMN U 3BYKOBLIMU CUCTEMaMM Koau-
poBaHus, paboTaroLLMMU MO KaHanam, NoABEePXXeHHbIM oLLNGKaM, HanpuMmep MoBUNbHLIM TeneOHHBIM CeTSM UK
umdpposomy pagroBeLlaHuto (DAB). BUTI kogMPOBAHHOMO cUrHaMa cHadana rpynnupyoTCs B pasfivyHble Kracchl
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COrnacHO UX YyBCTBUTENLHOCTU K oWnBKam. 3aTem 3alumTa oT oLuMboK MHAMBUAYANBHO NPUMEHSIETCS K pa3nny-
HbIM Klaccam, AaBast nyullyio 3awuTy 6onee YyBCTBUTENbLHLIM BUTaMm.

MoBbilweHHast ycTonunsocTh K ownbkam ans AAC obecneunsaetcs HaBOpOM UHCTPYMEHTOB. DTN UHCTPY-
MEHTbI yMeHbLLUAIT BOCIPUATUE UCKAXXEHUI AeKOAUPOBAHHOroO ayauocurHana, npuiMHeHHoe NoBpeXaeHHbIMU
6uTamu B Nore3HoM GUTOBOM MOTOKE.

3.2.6 O6ecneyeHune macwtabuposaHusa B cucteme MPEG-4 ayauo

Mpeabiaywive ctangapTel MPEG ayano obecneunsanu onpegeneHHyo ckopocTb nepeAayn AaHHbIX C Mo-
MOLLIbIO OTAENbHOro Habopa MHCTPYMEHTOB C Pa3fIMUYHLIMU KOHGMIypaLmsaMm Ansl 3afaHHON NOMoCh! YacToT, yKa-
3aHHON ANg ncnonb3oBaHus B pa3nuyHelx npunoxenusx. FOCT P 53556 npegoctaBnsieT HECKONBLKO CKOpocTel
nepegayv AaHHbIX ¥ NOMOC NPOMNycKkaHUs B npegenax e4AMHOro notoka ¢ yHKUMOHANbHBIMU BO3MOXHOCTSIMU
maclTabrnpoBaHus. OHW NO3BONAT MaclTabupoBaTh AaHHbIV NOTOK B COOTBETCTBUM C TpeboBaHUSIMK pasnny-
HbIX KAHASI0B W NPUIIOXKEHUI N AenaTb ero YyBCTBUTESNbHBIM K AMHAMUYECKAM XapaKTepucTUkam NpomnyckHOM
crnocobHocTW. MHCTpyMeHTbI, ykasaHHble B FTOCT P 53556, asnsoTcsl COBpEeMEHHBIMUA MHCTPYMEHTaMU, Nnpeao-
CTaBnsALLMMM MaclLTabrpyemoe cxaThe pedeBbiX U ApYrX ayauocurHanos.

3.3 Ha6op UHCTpYyMeHTOB
3.3.1 MHCcTpyMeHTbI KOgUPOBaHUA peYn

3.3.1.1 O6wuii 0630p

MHCTpYMEHTbLI KOAMPOBaHWS peyr CNPOEKTUPOBaHbI ANs nepeaayn U AekoanpoBaHUs CUHTETUMECKON U ec-
TECTBEHHOW peyn.

FOCT P 53556 npegycmatpuBaeT fia Thna UHCTPYMEHTOB KoAMpoBaHUS peyuun. UHCTpyMeHTbI AN KoaMpo-
BaHWsi ECTECTBEHHOW peyr NO3BOMAOT CKaTb, NepefaTh U 4eKOANPOBaTL Peyb YeroBeKa ANsl UCNONb30BaHUs B
TenedoHHOW CBA3U, NepCoHarbHbIX CUCTEMAaX CBS3W U cucTeMax HabnogeHus. IHCTpyMeHTbI Ans CUHTETUYEeCKUiA
peyun obecneymnBatoT MHTepdeiic Npeobpa3oBaHNs TeKCTa B peyb B cUCTEMAX CUHTe3a. [puMeHeHne cuHTeTuyYec-
KO/ peyn no3sonsieT Nony4vnTb HU3KYH CKOPOCTb Nepeaayn AaHHbIX, a Takke UMeTb BCTPOEHHOe MogKiioueHve
PeYUn K CUHTETUYECKOMY NULY C aHUMauWei Ans UCroNb3oBaHWs B NPUIOXKEHUsIX BUAEO KOoHepeHL-CBS3N ¢
HW3KOW CKOPOCTbLHO NepeaaYn AaHHbIX.

3.3.1.2 KognpoBaHue ecTecTBeHHO peyn

Habop nHcTpymeHTOB koampoaHus peun MPEG-4 oxBaTbiBaeT cxaTne 1 gekogupoBaHue ecTeCTBEHHOMO
peyveBoro 3Byka Co CKOPOCTLIO Nepedayn AaHHbIX, pacnonaratmoleicsa ot 2 Ao 24 kéut/c. Mpu koguposaHUn ¢
nepeMeHHO CKOPOCThLIO Nepeaayn AaHHbIX JOMYyCKAaeTCsl CKOPOCTb Hke 2 KBuTt/c, Hanpumep 1,2 kbuTt/c.

Mcnonb3aytoTca ABa OCHOBHbLIX MeToAa KOANPOBAHNSA PeYn: NepBbLIN — anropuTM NapameTpuyecKoro peve-
Boro koampoBaHus — HVXC (KoampoBaHue peyeBbIX CUrHaNoB € UCMONbL30BaHNEM rapMOHUYECKUX BEKTOPOB)
AONst HU3KNUX CKOPOCTEN Nepedayn AaHHbIX; U BTOpo MeTod koaupoaHus — CELP (nuHeliHoe npeackasaHue ¢
kogoBbIM BO36YxaeHuem). Peueblie kogepbl MPEG-4 npegHasHavatoTcs Ana cneayrowmx npunoxXeHni: Mo-
BGUNbLHON 1 CNYTHMKOBOW cBSA3M, TenedoHHOW cBA3U Yepes MIHTepHeT, Anst KOMMaKTHbIX HocuTenemn u 6as peyesblix
AaHHbIX. OHM COOTBETCTBYIOT LUMPOKOMY AnanasoHy TpeboBaHUiA, 0XBaTbIBAIOLLMX CKOPOCTL Nepeaaqn AaHHbIX,
(bYHKLIMOHANBHOCTL M Ka4eCTBO 3BYKA.

KogupoBsaHue peyeBbIX CUrHANoB ¢ UCMOMb30BaHUEM rapMOHUYeckux Bektopos HVXC

MPEG-4 paboTaeT npu ¢opuMKCUpoBaHHbIX CKOPOCTSIX Nepegayn AaHHbIx oT 2,0 kbut/c ao 4,0 kbut/c n nc-
nofb3yeT METOAMKY MacluTabupoBaHWsl CKOPOCTM NMepeadn AaHHbIX; Takke paboTaeT npu 6onee HU3KUX
CKOpOCTSIX Nepefayu gaHHbIX, 0bbiuHO 1,2—1,7 kKBUT/C, MCNoNb3yst METOAMKY NepeMeHHON CKOPOCTU NepeaaYm
AaHHbIX. HYXC obecneyvBaeT KayecTBO CBSA3M C MarnbIiMy MOTEPSIMU U KavyecTBO peun, 6nunskoe kK kavecTBy
(near-toll-quality speech) c nonocoi yactot 100—3800 'y, npu yacTtoTe avckpeTuzaumm 8 kl'u. HVXC Tarke nosso-
NAEeT OCYLLIEeCTBNATL HE3aBUCUMOE M3MEHEHUE CKOPOCTU U TOHA B NPOLIECCe AeKOAMPOBaHUS, YTO ABNAETCA MOLL-
Hol cbyHKuMelt ans BeicTporo goctyna k 6asamM ¢ peyeBbIMU AaHHLIMU. PyHKUMOHaNbHOCTL HVXC BrNtovaeT B
cebsa pexxum ¢ UKCMpoBaHHOM CKOPOCTLIO Nepeaayun AaHHbIX 2,0—4,0 kKBUT/c 1 pexum ¢ nepemMmeHHoW Ckopo-
CTbi0 Nepeaaum gaHHbIX — Ao 2,0 KBUT/c BKMHOUYATENBLHO.

Metoa ER HVXC nossonsieT pabotaTth B peXvuMe ¢ NepeMeHHol CKopocThio Nepegavn gaHHbix 4o 4,0 kbut/c
npu 6onee BbICOKOM KavecTBe koaupoBaHusl. Moatomy ER HVXC obecneunBaeT pexumbl hUKCUPOBAHHON CKo-
pocTu nepefaun AaHHbix 2,0—4,0 kbuUT/c, a Npy NepemMeHHO CKOPOCTU NMepeaayn AaHHbIX — MeHblle YeM
2,0 k6uT/c, a Take MeHbLue Yem 4,0 kbut/c B MacluTabupyembix U HemaclTabupyembix pexumax. B pexxume ¢
nepemMeHHoI CKOpOCTbIo Nepefiavun AaHHbIX B HEroI0COBbLIX CUrHanax obHapyXXvMBaloTCA HepeyeBble YacTu, AN
KOTOPbIX UCMONb3YeTCs MEHbLLEE YMCTo BUT ANs KOAUPOBAHUS, YEM YMEHbLLIAETCS CPEAHAN CKOPOCTL Nepeaayn
aaHHbiX. Metog ER HVXC obecneunBaeT kadyecTBO CBsian, Onvakoe Mo BOCMPUSITUIO 3BYKOBbLIX CUrHasoB
(near-toll-quality) B nonoce yactot 100—3800 'y npu yacToTe anckpeTusaumm 8 k'L, Korga pexxum ¢ nepemeHHoM
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CKOpOCThLIO Mepedaydn AaHHbBIX paspeLleH, Bo3MoXHa paboTa ¢ 6ornee HU3KOW cpefHeli CKOPOCThLIO Nepeaayn
AaHHbIX. 3aKoAMPOBaHHas peYb, UCNOMb3YIoLLLas PeXUM NepeMeHHO CKOPOCTM CO cpeaHel CKOPOCTLI0 Nepeaa-
un gaHHbIX 1,5 k6UT/C 1 cpegHeli ckopocTbio nepedayn ganHbix 3,0 k6uT/c, No cyllecTBy obnagaeT Tem xe
KauecTBOM, YTO W Npu prKkcMpoBaHHoOW ckopocTi 2,0 KbuT/c 1 4,0 KBUT/C COOTBETCTBEHHO. PYHKLIUS N3MEHEeHNS
TOHa 1 CKOPOCTW BO BPEMSI IeKOANPOBaHNs NoaaepXkueaeTcs anst Bcex pexxumon. Metog ER HVXC nmeet cun-
TaKkcuc noneaHoro 6UTOBOro MOTOKA € Knaccamu YyBCTBUTENBHOCTU K OLLMBKaM, KOTOPbIA NCMONb3YeTCs C MHCTPY-
MeHToM EP; npu atom nogaepxunsaeTtcs OyHKLMOHANBHOCTL MAcKUPOBKW OWINBOK A4S UCMONb30BaHMSA B KaHa-
nax, noABepXXeHHbIX oLwnbkam, Hanpumep MobusbHbIX kKaHanax cesasu. ER HVXC peueBoli kogep npegHasHaqa-
eTcsi ANA criegytoLero AnanasoHa npunoXeHuin: MobunbHoOM 1 CryTHUKOBOW CBSI3W, TenedoHHON CBSA3K Yepes
WHTepHeT, Anst KOMNaKTHbIX HocuTenel 1 6as peveBbIX AaHHbIX.

CELP MPEG-4 — 13BeCTHbI anropuTM KOAUPOBaHWSA ¢ HOBOW (hyHKLMOHaNbHOCTbI0. OBbIYHbIE KOAepbl
CELP npeanaratoT cxkaTune nNpu eaMHCTBEHHOW CKOPOCTU Nepeaayn AaHHbIX Y ONTUMU3NPOBAHbI 4151 KOHKPETHbLIX
npunoxeHu. Cxatne — oaHa U3 pyHKUMIA, BbinonHsiemblx CELP MPEG-4. fononHutensHo MPEG-4 nossonsieT
1cnonb30BaTh OAWH OCHOBHOW Kofep BO MHOXECTBE MPUINOXKEHWIA, BbINOSHATE MaclLTabnpyeMoCTb CKOPOCTHU Mne-
pefayn AaHHbIX Y LUMPUWHBI MOMOChI NMPOMYCKaHWs, a Takke reHepupoBaTh nonesHble BUTOBLIE MOTOKW B Npous-
BOJbHbLIX CKOpOCTSIX Nepedayn gaHHbIX. Kogep CELP MPEG-4 nogaepxumeaeT ABe 4acToTbl AUCKpeTU3aUWK, a
umeHHo 8 n 16 kI'u,. lnpuHa nonockl nponyckaHus coctasnsaet 100—3800 My ans yacToThbl AnckpeTusaumm 8 Ky,
1 50—7000 Ny — ans vyacToTbl guckpeTnaaumm 16 kL. MIHCTpYMEeHT ckaTus TULLWHBI BKtovaeT B cebsa geTekTop
ronocosoi akTusHocTn (VAD), Mogynb npepsisrcToi nepegadn (DTX) u Moayns reHepatopa KoMOpTHOro Lwyma
(CNG). UHcTpyMeHT KoaupyeT/aekoampyeT BXOAHOM curHan ¢ 6osiee HU3KOM CKOpOCTbIO Nepeaaydn AaHHbIX BO
BpeMms nayasbl B pasroope (Tuxve dppeiimel). Bo Bpems pasrosopa (B peyeBbiX chperimax) UcnonbayeTca koanpo-
BaHWe n gekoanposaHme CELP MPEG-4.

MHCTPpYMEeHT cxxaTusi TULLIWHBI yMeHbLUAeT CPeAHIor CKopOCTb Nepeaaydun AaHHbIX Gnarogaps ncnone3osa-
HUO oxaTua ¢ Bonee HU3KOWM CKOPOCTLIO NepeAaYn AaHHbIX 419 TULWKHLL. B kogepe ucnonbsyetcs getektop
rofoCOBOW akTUBHOCTY ANS TOro, YTobbl pasnmunTb 0b61acT ¢ HOpManbHOW peHeBol akTUBHOCTLIO U 0bnacTu ¢
TULLIKHOW 1N dpoHoM. Bo BpeMs HopManbHOI peveBoii akTUBHOCTM UcnonbayeTea koguposaHue CELP. B gpyrux
BpeMeHHbIX MHTepBanax nepegaeTca AecKpunTop BrNoYeHUs TULLMHGI (SID) ana 6onee HX3KOM ckopocTy nepeaa-
uM gaHHbIX. JeckpunTtop SID 3anyckaeT reHepaTop komdopTHoro Lwyma (CNG) B agekoaepe. AMNAMTYAa U CnekT-
pansHas hopMa KoMEOPTHOro LyMa 3aBUCKT OT aHeprum 1 LPC-napameTpoB, koTopble onpeaensioTcst MeToaa-
MW, aHaNorM4YHLIMK UCMonb3yeMbIM B HopMaribHoM dperime CELP. 3T napameTpbl ARMSIOTCS ONMUMOHHOM YaCTbIo
SID 1 moryT 6bITb 0GHOBEHbI MO TPEGOoBaHWIO.

MPEG npoBen 06LMpHble NPOBEPOUHbIE UCTIbITAHUS B peanibHbIX YCIOBUSIX MPOCYLUMBAHUS, YTODObI AoKa-
3aTb ahPEKTUBHOCTL Habopa MHCTPYMEHTOB KOANPOBAHMWS PEYN.

3.3.1.3 UHTepdelic npeobpasoBaHns TEKCTA B pedb

BoamoxHocTb npeoBpasoBaHns TekcTa B peyb (TTS) ctana pacnpocTpaHeHHbIM TUNoM uHdopMaummn 1
UrpaeT BaXkHYO Porb B PasfNyHbIX 06nacTsaX MynsTUMEANMHOrO NpuUnoxeHusl. Hanpumep, ucnonb3ays dyHKUMO-
HanbHOCTL TTS, MOXHO co3daTb MYNLTUMEAWIAHBIA KOHTEHT C AUKTOPCKUM TEKCTOM, He 3an1chiBasi eCTECTBEHHYIO
peyb. flo MPEG-4 He 6binio cniocoba A4s nocTasLLMKa MYNETUMEAWNHOTO KOHTEHTa AaTb KOMaHAbl HEU3BECTHOM
cucteme TTS. C nomoLsto MPEG-4 cTaHgapTuauposaH HTepdenc TTS, kak oTaenbHbI 06Lwuii nHTepdeiic ans
cuctem TTS. 3TOT UHTepdpelic NO3BONSAET NepedaBaTh peyeByo MHOPMALIMIO B MEXAYHAPOAHOM (hOHETUHECKOM
andasuTe (IPA) nnu B TekcToBOW (MUCbMEHHOI) dhopme nioboro Asbika.

MBpuaHbIR/MHOrOYpOBHEBLIN MaclTabupyemblii nHTepdeinc TTS MPEG-4 siensietcs passuteM 06bIMHON
obonoukm TTS. 3TOT paclumpeHHbIi uHTepdbeiic TTS, cnonb3ayst Mpocoanyeckyto MHcopmaLuio, B3ATYHO U3 ecTe-
CTBEHHOW peyn, U CyMMUPYS ee C BXOAHbLIM TEKCTOM, reHepupyeT Haubosiee BEICOKOE KauecTBO CUHTETUHECKOW
peun. UHTepdelic 1 ero chopmart nonesHoro 6BUToOBOro NoToka SBASOTCA MacLuTabupyeMbiMmn B TEpMUHAX STOM
AobasneHHo HopMaLUK; HanpUMep, ECNK HEKOTOpPbIE MapaMeTpbl MPocoanyecko MHdopMaLmm He A0CTYNHbI,
Aekofep MOXeT CreHepMpoBaTh OTCYTCTBYHOLLME NapameTpbl Mo onpedeneHHsIM npasuiam. HopMaTueHble anro-
PUTMbI ANA CUHTE3a peyn U NpeobpasoBaHue TekcTa B poHeMbl B MPEG-4 He ykasaHbl, 0iHaKko, oTBeqas Lenu,
KoTopasi 3anoxeHa B ocHoBe UHTepderica TTS MPEG-4, aekoaep [OMKeH NOMHOCTbIO MCMOSb30BaTL BCHO Npeao-
CTaBNEeHHY MHopMAaLWIO COrMacHo YPOBHIO NOTpeBHOCTEN Nonb3oBaTens.

AHanornyHo nHTepdeiicy cuctem cuHTesa Tekcta B pedb MPEG-4 cneunduumpyeT o6beAnHEeHHbINA
MeToA KoaupoBaHus boHemMaTUYeckon MHpopMaLMmn, napaMmeTpoB aHumaumm nuua (FA) n gpyrux napameTpos
aHuMauuu (AP). Ucnonbays gaHHyo MeToaMKY, OTAerbHbIA NMoseaHbI BUTOBbLIA NOTOK MOXET UCMONb30BATLCS
Ans ynpasnexns nHTepdeicom npeobpasoBaHWs TEKCTa B peyb 1 AeKodepoM BU3yaribHOro oGbekTa aHnMaumm
nvua. PyHKUMoHanbHocTb TTS npocTupaeTcs oT 06blyHoro TTS A0 KoANPOBaHUS eCTECTBEHHOI peYn, a B Npu-



rOCT P 53556.0—2009

KnagHblx obnacTax — oT npoctoro TTS 4o 3ByKoBoW NpeseHTauun ¢ TTS 1 aybnnposaHna KMHOUNEMOB C Kc-
nonb3oBaHvem TTS.

3.3.2 UHCTpyMeHTbI KOAMPOBaHUA 3BYKOBbIX CUTHanoB

3.3.2.1 HasHayeHue

MHCTPYMEHTLI KoaMpOoBaHUs 3BYKOBbLIX CUrHanoB paspaboTaHbl 4Ns nepegayn 1 4ekoanpoBaHWs 3anmcaH-
HbIX My3bIKarbHbIX U APYrnX ayanocayHATPEeKoB.

3.3.2.2 VIHCTpYMEHTLI OCHOBHOrO ayanoKoanpoBaHus

FOCT P 53556 cTaHOapTU3MpyeT KognpoBaHue CUrHanioB eCTECTBEHHOro 3ByKa Npyu CKOPOCTAX nepeaavn
AaHHbIX B Npegenax oT 6 kbUT/c o HeCKoNbKNX coTeH KBUT/c Ha ayauoKkaHan ans MoHo-, ABYX KaHamoB U MyJb-
TUKaHanbHbIX cTepeokaHanoB. Obluee BbICOKOKkaYecTBEHHOe CxxaTne obecnevnBaeTcs ctaHgapTom MPEG-4
AAC, npeactaensitowum coboii ctaHgapT MPEG-2 AAC ¢ onpeaeneHHbIMKY yCoBEpLUEHCTBOBAHMSAMU. [Ns cko-
pocTy nepeaadyn L poBbIX curHanos 64 kBWT/c Ha kaHan ¥ Bbille 3TOT KoAep NPoLLen NPoBEPOYHOE TeCTUPOBa-
HWe NPU CTPOrnX YCIOBUSIX BLINOMHEHWS KPUTEPUST KHEPA3NUYMMOro Ka4ecTBay, kKak 3To onpedeneHo Esponelic-
KNM COH30M pagnoBeLLaHus.

NHcTpymeHThI ocHoBHOro ayanokoamposaHust (GA — general audio) BkntodatoT Habop nHcTpymeHToB AAC,
pacLUMpPeHHbI ansTepHaTUBHLIM KBAHTOBaHNEM U cxeMami koguposarms Twin-VQ n BSAC. O6wmii ayanokogep
ncrnonb3yeT nepLenTyanbHbli 6aHk MNLTPOB, CNOXHYH MoAeb MaCKUPOBaHUS, TEXHWUKY (hOpMUPOBaHMS LWyMa,
KaHarnbHoe conpsikeHue, becllymMmHoe KoaMpPOBaHWeE W pacrpeaeneHune 6uT, 4tTobbl oGecneunTb MakcumansHoe
oKaTue npu MakcManbHO BO3MOXHOM kadecTBe. CTaHaapThl ICUX0AKYCTUYECKOro KOAMPOBaHWSl, paspabaTbiBae-
mble rpynnoin MPEG, npeacTaBnsitoT COBPEMEHHOE COCTOSIHME 3TOIN TEXHONOMM, HauMHas co ctaHgapTa MPEG-1
ayauvo. Ctangapt MPEG-4, ocHOBHOe ayavoKoapoBaHUe, MPOAoMKaeT 3Ty TpaanLmio.

[lns ckopocTeii nepeaayn agaHHbIX B Npedenax ot 6 k6ut/c ao 64 kbut/c Ha kaHan FOCT P 53556 o6ecneyu-
BaeT pacLUMpeHUsI MHCTPYMEHTOB GA KOAMPOBaHWSI, KOTOPLIE MO3BOMSAT BlaAenbLly KOHTeHTa 4OCTUYb KOaMPOo-
BaHWs1 BbICLLEro KayecTBa A5 XKenaTenbHON CKopoCcTU Nepedayn AaHHbIX. Bonee Toro, ¢ GA koaepom AOCTYMHbI
pasnuyHble BapraHTbl MacLUTabrvpoBaHKs CKOPOCTM Nepefaqn AaHHbIX. MeToasl Manol ckopocTy nepegayn aaH-
HbIX 1 criocobbl MaclTabupoBaHuWs, NpegocTaBneHHbIe B Mpegenax 3Toro KOMnekTa MHCTPYMEHTOR, Bbinun Takoke
NnpoBepeHbI ¢ NOMOoLLb opMarbHbIx TekcTos MPEG.

PyHKLMOHaNbHbIE BO3MOXHOCTU KOAUPOBaHUS ¢ Masol 3afepkkoit B cootseTcTBumM ¢ FTOCT P 53556 nosso-
NAOT pacnpocTpaHUTb UCMob3oBaHne GA ¢ HU3KOW CKOPOCTbLIO Nepeaayn AaHHbIX Ha NPUNoXeHus, Tpebyrolme
Manol 3adepXKn B LiernoYKe KogaupoBaHNa/aekoanpoBaHus (Hanpumep, nonHodynnekcHas CBaA3b B peasibHOM
BpemMeHHu). B oTnnymne oT TpaguLMOHHLIX KOOEePOB C Manow 3aAepXKKoi, OCHOBAHHLIX HA TEXHOMOMMW KOAUPOBaHUS
peun, KOHLEeMNLKS 3TOro kogepa ¢ Manoi 3aaepkkon OCHoBaHa Ha obLemM nepLenTyansHOM 3ByKOBOM KoANpoBa-
HUW 1 TakuM oG pasoM SIBNSIETCS NOAXOAALLEN AN LWMPOKOro AvanasoHa CUrHanoB 38yKoBOM 4acToTbl. B yacTHoc-
TV — Kogep Nony4eH us ucnbltaHHon apxutekTypol MPEG-2/4 AAC 1 eMy AOCTYMNHBI BCE BO3MOXHOCTU KOANPOBa-
Hus 2 (cTepeo) unu 6osblue (MHOroKaHanbHbIX) 3BYKOBLIX KAHASOB KoAepoM ¢ Marsioi 3agepxkoin. OH paboTaeT
Ao vactoT anckpeTnsaumm 48 kl'u 1 ucnonbsyet MeHbLUYo AnUHY dperiMa — 512 unu 480 oTcyeToB, NO cpaBHe-
Huto ¢ 1024 nnn 960 oTcueTamu, ucnonsayemoiMu B ctaHgapte MPEG-2/4 AAC ansa obecneyeHys kKoampoBaHus
o6LWKX CUrHanNoB 3BYKOBOW HacTOThI C anropuTMUYECKOW 3adepXXKo, He npesbilaoLwein 20 mc. Pasmep okHa,
MCNONb3yeMoro B aHanu3e 1 cuHTese 6aHka hunbTpoB, yMeHbLUEH B ABa pasa. Hukakux nepeknioueHnin 6nokos
He UCNOoNb3YyeTCA ¢ TeM, 4TODbI n3bexaTe 3aaepXkun «NpeasuaeHNA» n3-3a 6roka, NnepekntovaloLLero peleHue.
Ona Toro uto6bl yMeHbLWNTL apTedakTbl Npeaaxa B Cnyyvae CUrHasioB ¢ nepexofHbIMK NpoLeccaMmu, UCNoNb3oBa-
HO nepeksoveHne hopmbl okHa. [ina vacTen curHana 6e3 nepexoaHbIX NPOLLECCOB UCMONb3YETCA CUHYCHOE OKHO,
B TO BPEMSI KaK «OKHO C MasibiM NepeKpbITUeM» UCMOSb3yeTCA ANs vacTel ¢ nepexoaHbIM npoueccom. Mcnonbso-
BaHue 6ycepa 6UTOB B KOAMPYIOLLIEM YCTPONCTBE MUHUMU3UPOBAHO ANsl MONyYeHWUs XenaTensHon 3agepxku. B
KpaliHeM crny4yae HuKakve buToBble Bydepa He ncnonb3yTcA BoobLLe.

MobuToBoe apudmeTnyeckoe kognposaHne MPEG-4 BSAC ncnonbayeTcs B KOMBUHALMW C UHCTPYMEHTa-
Mu AAC KoaMpoBaHusl U 3ameHsieT becllyMoBoe KoANpPOBaHWE KBAHTOBAHHLIX CMEKTPaNbHbLIX AaHHbLIX U MacLu-
TabHbix koathcpuumeHTo. MPEG-4 BSAC o6ecneunsaeT TOHKYO rpagaumio maclutabuposaHus ¢ Lwarom 1 kbut/c Ha
ayauokaHan u ¢ warom 2 kbut/c — ansa curHana crepeo. UcnoneayeTcst oauH NOToK 6a30BOro ypoBHs U MHOTO
MaribIX NOTOKOB YPOBHSI pacluMpeHus. [1ns Toro 4tobbl Nony4nTb TOHKYI0 MaclLUTabupyemMocTb Lwara, K KBaHTOBaH-
HbIM CcNeKTpasibHbIM AaHHBIM NPUMEHSIETCA cxeMa Hape3aHusi 61T. CHavana KBaHTOBaHHble CNeKTpasbHble 3Haue-
HWS TPYNNUPYIOT B AWanasoHax YacToT. Kaxaas us aTux rpynn CoAepXUT KBaHTOBAHHbIE CNEKTPabHble 3HaYeHUs
B UX BOMYHOM NpeacTaBneHun. Mocne atoro 6uthl rpynnel 06pabaThiBaloT B ceKTopax CorfiacHo UX 3Ha4YeHUsIM.
To ecTb cHayana obpabatbiBaloT Bce cTapluve 3Havawme 6utel (MSB) kBaHTOBaHHLIX 3Ha4YeHWU B rpynne. 3T1a
Hape3ka 6UTOB NP KOAVPOBAHWUU UCTIONL3YET CXeMY apUdMETUHECKOro KoAUPOBaHUA ANS NOYYEHUSA SHTPOMNWIt-
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HOTo KoAMPOBaHWS C MUHUMAIbHOW M3BLITOYHOCTLIO. [1/151 TOro YTO6bI MOYYMTE TOHKYHO rpajalimio MacluTabupo-
BaHuWs, acpdeKTUBHO UcnonbayoTest UHCTpyMeHTel MPEG-4 system; ayavoaaHHble ¢ TOHKOW rpagauuei MoryT
ObITb CrpynnpoBaHbI B criov 60MbLUOrO LWara, U 3TU criol 6onbLuoro wara MoryT 6biTe Aaree crpynnupoBaHb! Npu
CBS3bIBAHUM crioeB BosbLLOrO Lara OT HecKosbKIX cybkaapoB. KpoMe Toro koHdburypaLmsi nonesHoi Harpysku,
nepedasaemas rno afemeHTapHoMy notoky (ES), moxeT ObITb UsMeHeHa AMHaM1M4ecku (NocpeacTBOM UCMONb30-
BaHWs BO3MOXHOCTel oBpaTHoro kaHana MPEG-4) B 3aBMCMMOCTM OT OKpyKatoLLeil cpefpl, Takol kak TenedoH-
Has CeTb UMK NpU UHTEPaKTUBHOM B3aUMOAENCTBUM C Nonb3oBaTenemM. 1o o3Ha4vaeT, uTo BSAC moxkeT oGecne-
UWTb B peanbHOM BPEMEHK KOPPEKTMPOBKY kavecTBa o6cnykuBaHus. B gononHeHWe K TOHKOWM rpagaumm MacliTa-
BG1pPOBAHUA 3TO MOXET YYULLUUTb Ka4YeCTBO ayanocurHasa, KoTopblid AekoaupyeTcs U3 NoToka, nepeaBaemMoro
Mo NoABEPXKEHHOMY OLUMBKaM KaHary, TakoMy Kak ceTb MOBWIbLHOM CBA3W MNW KaHan LdpoBoro ayauoBeLLaHns
(DAB — digital audio broadcasting).

KonuposaHue cnekTpaneHoit nonocel MPEG-4 SBR (spectral band replication) siBnsietcst uHcTpymeHTOM
pacLLUMPEHWs LUMPWHBI NOMOCHI, UCMOSb3yeMbiM B KOMGUHaLMK ¢ oblumm ayauokoaekom AAC. O6beauHeHue ¢
kogekom AAC MPEG no3sBonsieT cyLLecTBEHHO YCOBEPLUEHCTBOBATL IKCTyaTaLUOHHbIE MOoKa3aTenu — MoHU-
3UTb CKOPOCTbL Nepeaayn AaHHbIX UK YNYYLLUTL ayanoKavyecTBo. TO AOCTMIAeTCsl KONMMPOBAHNEM BEpXHEN No-
1OCbl, TO €CTb BbICOKOYACTOTHOW YacTu cnekTpa. TonbKo Manoe YNCNo AaHHbIX, NpeacTaBnsoLLIMX NapaMeTpu-
YecKoe onncaHe BepXHel Nonockl, kKoaMpyeTcs 1 UCMoNb3yeTcs B npoLuecce AekoanpoBaHusl. CkopocTb nepe-
Aa4yn AaHHbIX HAMHOIO HUXKe CKOPOCTU NepeadaYn AaHHbIX, TpeGyeMol Npu Ucnonb3oBaHuK obbidHoro AAC koau-
poBaHUs BEpXHeW Nonocsl.

3.3.2.3 VIHCTpyMeHTbI MapamMeTpUYecKoro KogMpoBaHWS 3BYKOBbLIX CUTHaroB

MHCTpYMEeHT napameTpuyeckoro ayanokoauposaHus 3sykoBbix curHanos HILN (harmonic and individual lines
plus noise) KoanpyeT HepeueBble CUrHamMbl Kak My3blKy MpU CKOPOCTAX nepegayu AaHHbIX 4 k6UT/c 1 Bbile,
Mcnonb3ys napameTpuyeckoe NpeacTaBneHne ayauocurHana. basosoii naee aToihi METOOUKU SIBNSIETCS pasno-
XeHue BXogHOro curHana Ha ayanoobbekTbl, KOTOPbIE ONUCLIBAKTCA COOTBETCTBYIOLLIMMU MOAENSIMU UCTOYHUKA
1 NpeacTaBnsoTCst MogebHbIMU NapameTpamu. Mogenn o6beKToB Anst cuHycoua, rapMOHUYECKUX TOHOB 1 LLiyMa
ncnoneaytotes B kogepe HILN. Kogep HILN nossonsieT He3aBMCUMO M3MEHSITb CKOPOCTL M TOH BO BpeMsl iIeKoan-
poBaHus.

MHCTPYMEHTbI NapaMeTpuyeckoro KoAMPOBaHWS 3BYKOBLIX CUrHanoB 06beauHsOT KogUpPOBaHUE C OUYEHb
HW3KOW CKOPOCThIO Nepedaydn AaHHbIX 06X CUrHANOoB ayamno ¢ BO3MOXHOCTBIO U3MEHEHUSI CKOPOCTU BOCNPOU3-
BEEHUsI N TOHa BO BpeMsi AekoaupoBaHusi 6e3 HeobxoarmocTu nNpumeHeHns 6noka obpaboTku adcekToB.
Komb6uHMpoBaHMe NHCTPYMEHTOB KOAWPOBAHMWS PEUMN 1 My3bIK/ yyullaeT 3 heKTUBHOCTb 06 bEKTHO-OPUEHTUPO-
BaHHOIo KOAMPOBAHWS, KOTOPOE paspeLlaeT BbIGOP 1 (M) NepeKoYeHne Mexay pasnnyHbLIMU KOAVPYOLLMMK
MeTodamu.

OTOT Noaxod Nos3BonsieT NpedcTasnTs 6onee paclupeHHyo Modess UCTOUHMKA, YEM TOSNbLKO NPeAnosioxe-
HWe 0 CTaLMOHAPHOCTY curHana B Te4eHWn chpeiima, KoTopoe 0B60CHOBLIBAET CNEKTParibHOE pasnoXeHWe, UCNosib-
3yemoe, Hanpumep, 8 MPEG-4 ocHoBHOM aygvokodepe. Kak M3BeCTHO U3 KogupoBaHUsi peuu, rae NpuMeHseTcs
creumanvsvpoBaHHas Mogesb UCTOYHKNKA, OCHOBaHHAsi Ha reHepaLym rosioca B YeoBeYeCckoM BOKasibHOM Tpak-
Te, paclMpeHHble Modenv UCTOYHUKA MOTYT ObiTh BbIrOAHLIMU CrieLManbHO A1t CXEM KOAUPOBAHUSA C OYEHb
HWU3KOW CKOPOCTbLIO Nepedaydy AaHHbIX.

M3-3a 0MeHb HU3KUX CKOpOCTeN nepedaydn gaHHbIX MoryT BbITb NepeaaHbl TapamMeTpbl TONbKo ANA Hebonb-
Loro Yncna o6bekToB. MoaToMy NCMONb3YeTCs MOAeNb BOCTIPUATUS, A71s1 TOFO YTOObI BbIGpaTh TOMNLKO Te 06bek-
Thbl, KOTOPbIE ABMATCS CaMbIMW BaXHBIMU A4S KaYECTBa BOCTIPUSITUASI cUrHarna.

B kogepe HILN napameTpbl 4acToTbl M aMNAUTYAbl KBAHTOBaHbI COMMTACHO KTOJILKO 3HAYUMbIM Pa3INYUAMY,
N3BECTHBIM U3 NCcMxoakycTUkL. CnekTpanbHas ornbatolas LyMa U rapMOHUYECKUX TOHOB OMNUCHLIBAETCA C UC-
nonb3oBaHnem Mogenupoeanusi LPC, nasectHoro 13 kogvposaHusi peuu. Koppensiums Mexay napametpamu oa-
Horo dpeiiMa 1 Mexady nocrnegoBaTenesHbIMU chperiMamun UcronbayeTcs Ans npeackasaHus napameTpa. HakoHed,
KBaHTOBaHHbIE MapameTpbl NOABEPratoTCA SHTPOMMAHOMY KOAUPOBAHMIO U MYTBTUNIIEKCMPOBaHUIO, 4ToBbI chop-
MWPOBAaTb BUTOBLIN MOTOK.

CBoIACTBO 3TOW CXEMbI NAPaMETPUHECKOTO KOAMPOBAHUSA SIBNAIETCS pe3ynbLTaToM TOro, YTO CUrHas onvcaH B
TEepMUHaX NapaMeTpoB aMnnUTyAbl M YacToThl. Takoe NpeacTaBneHue curHana aaet hyHKLUMOHAIbHYO BO3MOX-
HOCTb M3MEHEHUWS CKOPOCTU U TOHa NPOCTON MoaudukaLen napameTpa B Aekoaepe. MapameTpuyeckuin ayavo-
kogep HILN moxeT 6bITb CKOMBMHUPOBAH C NapameTpuyecknm pedesbiM kogepom MPEG-4 (HVXC), utobbl ccop-
MUpPOBATL UHTErPUPOBAHHbIA MapaMmeTpUYecKknii kogep, nepekpbisatoLLmii 6onee LWNMPOKWIA AManasoH CUrHasios 1
cKopocTel nepegadn AaHHbIX. OTOT MHTErPUPOBAHHbI KoAep NoAAEPKUBAET U3MEHEHUE CKOPOCTU U ToHa. Uc-
Monb3yst UHCTPYMEHT KIaccudmKaLmmn peun/mMy3biki B KOAMPYIOLLEM YCTPONCTBE, BO3MOXKHO aBTOMATUYECKU BbIGK-
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paTb HVXC ans peyeBbix curHanos u HILN — gna curHanos mMy3blku. Takoe aBToMaTUdeckoe nepekniodeHe
HVXC/HILN 6bino ycnelHo npoaeMoHCTPUPOBaHO, U MUHCTPYMEHT Knaccudukaumm onnucaH B MHCOOPMaTUBHOM
npunoxexuu ctangapta MPEGH4.

MPEG-4 SSC (sinuSoidal coding — cuHycouaanbHoe KoaupoBaHue) — 3TO MHCTPYMEHT NapameTpu4ecko-
ro KOAUPOBAHWS, KOTOPLIA CrIOCOBEH K MOMHOMY LUMPOKOMOSIOCHOMY, BLICOKOKa4YECTBEHHOMY KOAVPOBaHWIO ayauo.
NHCTpyMeHT KoanpoBaHus «pa3busaeT» MOHOOHUYECKWI N CTepeo- ayanocurHasn Ha psg pasfinyHbIX 06 bek-
TOB Tak, YTO KaXabli MOXeT 6bITb 3 (PeKTUBHO NapamMeTpU3oBaH 1 3aKoAUPOBAH C HU3KOW CKOPOCTLIO Nepeaaqn
AaHHbIX. 3TU 06beKThI ABAAOTCS NepexoqHbIMM NpoLeccaMu: NpeacTaBIeHHbIMU CUHYcoMaaMn ¢ AMHaAMUYeCKN-
MW U3MEHEHWSIMU BO BPeMeHHOo 0bnacTtu; cuHycouapl: npeacTaBieHHbIMU AeTEPMUHUPOBAHHBIMU KOMMOHEHTa-
MU; LLYMOM: MPeACTaBIeHHbIM KOMMOHEHTaMM, ¥ KOTOPbIX HET ACHOV BPEMEHHOW UK CNEKTpasibHOW Nokanusa-
Lmun. MockorbKy curHan npeacTassieH B napaMmeTpuyeckon 0bnactu, HezaBUCUMOe, BbICOKOKaYeCTBEHHOE MacLu-
TabupoBaHve ToHa 1 Temmna BO3MOXHO NMPU HU3KMX BbIMUCIIUTESbHBIX 3aTpaTax.

3.3.3 UHcTpyMmeHTbI ayauMoKkoaupoBaHuA 6e3 noTepb

Mpsamas nepenaya notoka MPEG-4 DST (direct stream transfer) o6ecnevnsaet koamposaHue 6e3 notepb
oumnbpoBaHHbIX ayANOCUTHAMOB.

3.3.4 UHCTpYMEHTLI CUMHTe3a

MHCTpymeHThI cHTe3a paspaboTaHbl 418 nepefaydn ¢ o4eHb HU3KOWM CKOPOCTbIO U ANl CUHTE3a Ha CTOPOHE
TepMUHana CUHTETUYECKON My3bIKW U OPYTNX 3BYKOB.

KomMnnekT nHcTpymeHTOB, obecneunBarowuii obLyto cnocobHOCTL CUHTE3a 3BYKa, HA3bIBalOT «CTPYKTYpU-
poBaHHbIM KoguposaHuemy . SA kogep obecneymsaeT obLime cnocobbl ONUCaHWUA CUHTETUYECKOTO 3BYKa U HOP-
MaTVBHOMO CO3AaHWs CUHTETUYECKOTO 3BYKa B TEpMUHANE 4eKoanpoBaHusA. BeicokokaueCTBEHHbI CTepeo3BykK
MpW UCNOSb30BAHUM STUX MHCTPYMEHTOB MOXeET BbITb NepeaaH Ha CKOPOCTAX Nepeaayuun AaHHbIX oT 0 kBut/c (6e3
3aTpaT) u Ao 2—3 KbUT/C ANs Ype3BblHaiHO BbIPA3UTENBHOIO 3BYKA.

BmecTo Toro, 4to6bl onpeaensaTs cneumduydeckuii MeToa cuHTesa, SA onpeaenseT rMBKWi S3bIK Ansa onuca-
HWS1 MeToda crHTe3a. 3Ta MeToAuka NpedocTaBnAeT aBTopam KOHTEHTa ABa nNpeumMyLlecTsa. Bo-nepsbix, Habop
[OCTYMHbIX METOAOB CUHTE3a He OrpaHU4eH NpeanoXeHUaMu cosgaTenei ctaHgapTa; MoXXeT UCNOoNb30BaThCA
nobon nmetoLLmiics nnu ByayLumii metog cuHTesa B MPEG-4 cTpykTyprpoBaHHOM ayano. Bo-BTopblX, co3aaHve
CUHTETUYECKOro 3ByKa Mo CTPYKTYPUPOBaAHHLIM ONMUCaHUAM sBnsieTca HopmaTtusHeiM B FOCT P 53556. Takum
obpasom, 3BYyK, cosgaHHbIi SA koaepoM, byaeT oagnHakoBbIM Ha Nlob6OM TepMuHane.

CuHTeTUYeCKUiA 3BYK NepegaeTcsa Yepes pagd MHCTPYMeHTanbHbIX MOAYrel, KOTopble MOTyT co3gaBaTh 3BY-
KOBble cUrHasbl Noa ynpasneHnem napTutypbl. MIHCTPYMEHT — ManeHbkasi ceTb MPUMUTUBOB 06paboTky curHa-
OB, KOTOPbIE YNPABNAOT NapaMeTpUHECKon reHepaumei 3Byka CornacHo HeKoTopoMy anroputmy. B eauHcTeeH-
HOM GMTOBOM NOTOKE CTPYKTYPUPOBAHHOTO ayAno MOryT nepeaaBaThCsl U UCTIOSb30BATHCA HECKOSTbKO PasTYHbIX
WHCTpYMeHTOB. [MapTuTypa — 370 yNopaaodeHHbIN BO BpeMeHU Habop KoMaHA, KOTOpbIi Bbi3biBAET pa3finyiHble
WHCTPYMEHTbLI B onpeaeneHHoe BpeMs, YTo6b! X BbIBOAOM AOMOSHUTL NOMHbIV NOTOK My3blku. dopmart ans onu-
caHusa uHcTpymenToB — SAOL (structured audio orchestra language), CTpyKTyp1poBaHHbI 3BYKOBOW S13bIK OpKe-
cTpa. dopmart ansa onucaHus naptutypbl — SASL (structured audio score language), CTpyKTYp1MpPOBaHHbI 3BYKO-
BOW A3bIK NAPTUTYP.

SdbbekTUBHAA Nepegaya 3B8yKOBbIX OTCHETOB C NOMOLLbIO TaK Ha3blBAeMbIX BONTHOBbIX Tabnuu, ucrnonbaye-
MbIX NPU BbIGOPKE OTCHETOB NPU CUHTE3e, BbINONHAETCA ¢ obecnevyeHnem yHKLUOHANbHON COBMECTUMOCTU CO
cTaHgapTom accoumnauum narotosutenein MIDI [2] — DLS-2 (downloaded sounds level 2), Ha KoTopbiii HOpMATUBHO
ccblflaeTca cTaHAapT CTPYKTypupoeaHHoro ayawo. Mpu ncnons3oeaHum oopmarta DSL-2 8 MPEG-4 ans cayHAaT-
peka MOXeT UCMOSb30BaTbLCA NpocTas U NONyNApHaa TEXHUKA CUHTe3a C NMOMOLLbIO BOITHOBbLIX Tabnuvu, oTaesbHO
Wnu B COEANHEHWUN C APYTMMK BUAAMU CUHTE3a, UICNOSIb3YA UHCTPYMeEHThI 6onee obLuero HasHaueHus. Ona Toro
yTobbI B ByayLiem obecneunTb hpyHKLUOHANIBHYIO COBMECTUMOCTb C CyLLECTBYIOLLMM KOHTEHTOM U aBTOPCKUM
WHCTPYMeHTap1eM, MOXEeT UCMoMb3oBaTbCA NoNynApHLIN hopmat ynpasneHust MIDI [1] (musical instrument digital
interface) BMecTo unu B gonosnHeHue K naptTutype SASL ¢ Tem, 4To6bl yNpaBnsiTe CUHTE30M.

C nomoupto obecneyeHnst coBMecTUMocTu co ctaHgapTamu MIDI [1], [2] MPEG-4 cTpyKTypUpOBaHHOE
ayauo Takum o6pasom npeacraensieT cobon obbeguHeHne CyLLeCTBYIOLLIEN METOAUKA ONUCAHNS CUHTETUYECKOrO
ayauo (cuHTes ¢ nomoLbio MIDI-6a3npoBaHHbIX BONHOBLIX Tabnuu) c byayLuer MeToauKor yHUBepCanbHoro asn-
rOpUTMUYECKOrO CUHTE3a.

3.3.5 UHCTPYMEHTbI KOMMO3ULMU

MHCTpyMeHTbI KoMno3uummn paspaboTaHbl AN 06beKTHO-0PUEHTUPOBAHHOTO KOANPOBAHMSI, UHTEPAKTUBHbIX
bYHKLUMOHANBbHBIX BO3MOXHOCTEN U ayAUOBU3YanbHON CUHXPOHU3aUMKU. MHCTPYMEeHTbI Kak Anst 3BYKOBOW KOMMO-
3ULMK, TaK U ANA BU3yasribHOW KoMnoauuuu, cneuuduumposaHbl B Yactu ctaHgapta MPEG-4 cuctembl. Huxe
npeacTaBrieH KpaTkuid 0630p 3BYKOBBIX (pYHKLIMOHAMbHBIX BO3MOXHOCTEN.
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3ByKOBasi KOMNO3ULWS — 3TO UCMOMb30BaHME MHOXECTBA NHAMBUAYASIbHBIX «3BYKOBLIX OGBEKTOB» U MeTo-
[0B X 06beanHeHUs Ans cozfaHus eAMHCTBEHHOro cayHATpeka. 3To MoXoXe Ha NpoLecc 3anucu cayHaTpeka B
MYIbTUKaHabHOM COEAUHEHWN KaXKA0ro My3bIKarnbHOrO MHCTPYMEHTA, rofloca akTepa 1 3BYKOBbLIX 3¢hheKToB B 1X
coBCTBEHHbIX KaHanax U 3aTeM «CMELLMBAHWEM» MHOXECTBa KaHarnoB Ha eAUHCTBEHHbI kaHan N eAMHCTBEH-
Hyto cTepeonapy. B MPEG-4 moxeT nepeasaTbCsl CAMO MynbTUKaHaNbHOE COeANHEHNE C OTAEbHBIMU 3BYKO-
BbIMW UCTOYHWUKAMU, UCMOSb3YHOLLMMU Pa3fNYHbIe KOAUPYHOLLMIA MHCTPYMEHTbI, U psif KOMaHA AN cMeLUVBaHKs
Takke nepegaeTcs B 6UTOBOM noToke. MNockornbKy Nony4yeHo MHOXECTBO 3BYKOBbLIX 06 LEKTOB, OHU AEKOANPYHOTCA
OTAesbHO, HO He BOCNPOW3BOAATCA ANS cryLuaTessi, a UICNoSb3yHTCs KOMaHabl AN cMeLuMBaHmns, YTobbl nogro-
TOBWUTb €ANHCTBEHHbIV CayHATPEK U3 «CbIpOro MaTtepuanay, AaHHoro B 06bekTax. ATOT chmHasnbHbIR cayHaTpek
3aTeM W NpouUrpbIBaeTCA CryLuaTesnto.

MpounntocTprupoBaTh 3hHPEKTUBHOCTL 3TOrO MOAX0Aa MOXHO TaKUM MPMMEPOM: NPEANoNoXNM, ANs onpe-
AeNeHHOro NPUIoXeHUs1 Mbl XOTUM Nepeaath rosioc Yesoseka, roBOPsILLEro B 3BYKOOTpaXKatoLLLel OKpyKatoLLeit
cpege ¢ My3blKanbHbIM (hOHOM, B PEXMME CTEPED, C O4EHb BbICOKUM KauecTBOM. TpaanLMOHHbI Noaxoa K kogu-
poBaHuto noTpebosan Gbl Ucronb3oBaHUA obLLero kogupoBaHusi 3Byka ¢ 32 KBUT/C Ha KaHan UK Bblle; HO
3BYKOBOW NCTOYHMK CITULLKOM CIIOXeEH, YTOObI BbITh XOPOLLO CMOAENUPOBAHHLIM MPOCTLIM, OCHOBaHHLIM Ha Moae-
nu, kogepoM. OgHako B MPEG-4 Mbl MOXeEM NpeacTaBUTb cayHATPEK KaK coegnHeHMe HeCKONMbKUX 06 HEKTOB:
rofioc yernoeka ¢ pesepbepaumel obasnsaeTcs K TpeKy CUHTETUYECKON My3biki. Mbl nepegaem ronoc AuKTopa,
ncnonbays MHCTpymeHT CELP npu ckopocTut 16 KBUT/C, CUHTETUYMECKYIO MY3bIKY, MICMOMNb3Yst MHCTPYMEHT SA npu
CKOPOCTU 2 KBUT/C, 1 MO3BONSIEM MaITOMY YMCIY PECypPCOB (TONBKO HECKONbKO CoTeH GaiiToB B kKauecTBe buKCUpo-
BaHHOW M3AePXKW) ONUCIBATL CTEpeoCcMeLLMBaHNe U peBepbepauunto. Ncnonbsys MPEG-4 1 obbekTHo-6a3npo-
BaHHbIA NOAX04, MOXHO OMNUCLIBATL NMOTOKOM CO CKOPOCTHI0 MeHee 20 KBWUT/C NOTOK, A4NA KOTOpOro Morna 6bl
noTpeboBaTbCs CKOPOCTb 64 KBUT/C, NP TPAaANLIMOHHOM KOANPOBAHUW C SKBUBANIEHTHBIM KAYECTBOM.

[ononHWTeNsLHO HanM4e CTPYKTYpUpoBaHHOW MHGbopMaLIMK cayHATPEKa NO3BONSIET BKNOYUTL B TEpMUHAIIE
AekoaypoBaHus Gonee croXxHoe B3aMmoaencTBUE C KNMMEeHTCKON cTopoHoW. Hanpumep, cnywaTtento MoXHo npe-
AOCTaBUTb (M0 KenaHWio aBTopa KOHTEHTa) BOZMOXKHOCTb NPUrAYLLUUTL My3blKanbHbln (hoH. STW hyHKUMOHANbHbIE
BO3MOXXHOCTU BbINK Bbl HEBO3MOXHbI, €ci Bbl My3blka U peyb Bbinn 3aKoanpPOBaHbI B 0AWH U TOT XKe 3BYKOBOIA
Tpex.

C asounyHbIM chopmaTom Ans cueH (BIFS — binary format for scenes) MPEG-4, onpegeneHHoM B YacTu
MPEG-4 cuctembl, UHCTPYMeHT, HadBaHHbIA AudioBIFS, noasonsier aBTopam KOHTEHTa ONUChbIBaTh 3BYKOBbLIE CLIE-
Hbl, UICMOSb3YS 3TY 0OBEKTHO-OCHOBAHHYIO CTPYKTYPY, [i€ MHOXECTBO MCTOYHMKOB MOTYT CMELUMBATLCS U 0bbe-
OVHATLCS U e NpegycMOTPEeHO MHTEepaKTUBHOE yrpaBreHue Asst ux kombuHaumn. JaHHbIi MeTof npeaocTas-
NsieT BO3MOXHOCTb YNpaBeH!s TUMOBOW paspeLualoLlei cnocobHOCTLIO Mo cMeLLnBaHuio. [luHaMu4yeckas 3ar-
py3ka 3aKka3sHblx 0bpabaTbiBatoLLMX CUrHAN NPOrpaMm No3BoMsSieT aBTOPY KOHTEHTa TOYHO 3anpalumMBaTh cneumdu-
YeCKWIA N HopMaTUBHbINA LindpoBoi chunkTp, pesepbepatop wnu apyryto addekT-obpabaTtbiBatoLLyto nporpaMmy.
HakoHeL, 3aeck npegocTasneH MHTepdeinc K TepMUHan-3asBucMMbIM metogam 3D NpocTpaHCTBEHHOMO 3BYyYaHUs!
Ansi onucaHus BMpTyansHoro Mupa v apyroro 3D 3ByKoBOro matepuana.

Mockonbky AudioBIFS siBnsieTcs yacTbio 06Lwen cneundukaummn BIFS, To cTpyKTypa Ucnonb3yeTces, 4Tobbl
CUHXPOHW3MPOBATL ayano 1 BUAeO, ayauo- 1 KoMMbloTepHYIo rpadouky unu ayano ¢ Apyrum maTepuanom.

3.3.6 UHcTpyMeHTBI MacluTabupyemocTu

MHCTpyMeHTbI MacluTabrnpyemMocTu paspaboTaHbl Ans co30aHUA BUTOBLIX NOTOKOB, KOTOPLIE MOTYT BbITb
nepegaHsl 6e3 nepekoaMpoBaHUs Ha pasfUyHbLIX CKOPOCTAX Nepeaaqn AaHHbIX.

MHorve 13 Tunoe notoka B8 MPEG-4 MaclitabupytoTca Tem unu uHeim cnocobom. flanee paccmoTpeHs!
HECKOMbKO TUMOB MacLLTabrpyemMoCTu.

MaclTabrpyeMocTb CkopocTH Nepedayn AaHHbIX NO3BONSAET NpeobpaszosaTb BUTOBLINA NOTOK B NOTOK € 60-
niee HMU3KOW CKOPOCTbIO Nepedayn AaHHbIX, YToObl npeobpasoBaHHbLIN NOTOK Mor 6bITb BCe eLle AeKoANPOBaH B
3Havawuii curHan. MpeobpasoBaHne GUTOBOrO NOTOKA MOXET OCYLLLECTBAATLCA UK BO BPEMSA Nepeaayu, unu B
aekogepe. MaclwtabupyeMocTb 4OCTYMNHA 151 KaXKAOW CXeMbI KOAUPOBAHWUS €CTECTBEHHOIO ayano Unu ANs KoM-
BUHALMM Pa3NNYHBIX CXEM KOMPOBAHWSI eCTECTBEHHOO ayauo.

MacLuTabrpyemocTb LNPUHBI MOOoCkl — crieLnryeckuin cnydam MacluTabrupyemMocTy CKOpocTy Nnepeaayn
AaHHbIX, NOCPeACcTBOM KOTOPOro OT YacTi GMTOBOTO NOTOKa, NPeACTaBNSAIOLLEN YacTb YacTOTHOTO CreKTPa, MOXHO
0TKasaTbCs BO BPeMsi nepeaaudn Unv AekoanmposaHusi. 3To JOCTYMNHO 4NA pe4eBoro kogepa ¢ anroputmMom Komr-
peccun peun CELP, ypoBeHb paclLunpeHunsi KoToporo npeobpasoBbiBaeT Y3KyHo Nofocy peveBoro kogepa B LLMpo-
Kyto nonocy pevesoro kogepa. O6LLMe NHCTPYMEHThI 3BYKOBOIO KOAMPOBaHMS, yNpasnstoLue YacToTHow obnac-
Thi0, TAKKE NpeanararoT o4eHb rMbKoe yrpasneHne NPonyCcKHON CNOCOBHOCTLI0 A1A pasnnYHbLIX ypoBHEW Kogupo-
BaHWS.
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MacLlTabrpyemMocTb CIOXHOCTW KOAUPYIOLLEro YCTPOMCTBa NO3BONAET kogepaM pasfiMiyHOW CIIOXKHOCTU
reHepupoBaTh NPaBuNbHbIM K 3HaYaLLMA BUTOBLIN NOTOK. Hanpumep, ANs 3TOro CyLLECTBYET BLICOKOKAYeCTBEH-
HbIA Maroli CAOKHOCTM MOAYNb ANs LmpokononocHoro kogepa CELP, gatowwmii BO3MOXHOCTb Bblbopa mexay
CyLLEeCTBEHHO MeHbLLE CNOXHOCTLI0 Kogepa U ONTUMU3UPOBAHHBLIM KAYECTBOM KOAUPOBaHUSI.

MacLuTabupyemMocTb CrOXHOCTU Aekoaepa NMo3BoNseT AaHHbIV BUTOBbLIN MOTOK AeKOAMPOBATL AeKodepamu
pa3nNYHbIX YPOBHEN CroXHOCTK. MoaTvn MacuTabupyemMocTu CROXHOCTM Aekoaepa — «U3SILLHOE YXYALUEeHUE Y,
Mpw KOTOPOM AeKoaep ANHAMUYECKW KOHTPONUpYeT AOCTYMHbIE pecypchl U yMeHbLuaeT MacliTab CrnoXHoCTH ae-
KoOWPOBaHNA (U, TaKUM 06Pa30M, Ka4eCTBO 3BYKA), €CNIU pecypchl orpaHuyeHbl. CTPYKTYpPUpPOBaHHbIN 3BYKOBOIA
AeKkofep AonyckaeT aToT TUM MacLUTabrpyeMoCTu, U aBTOP KOHTEHTA MOXET 06ecnevnTb HECKOMLKO Pa3nnyHbIX
anropuTMOB CUHTE3a 3BYKOB (POPTENbSHO, U CaM KOHTEHT, B 3aBUCMMOCTU OT AOCTYMHbLIX PECYpCOB, peLuaer,
KaKoW 13 HUX UCMoMb30BaTh.

3.3.7 BocxogAawum noTok

NHCcTpyMeHTbI BocxoasiLLero noToka paspaboTaHbl 415 AMHAMUYECKOTO YNpaBneHUs CepBEPHBIM NOTOKOM,
T. €. ANS ynpaBneHWs CKOPOCTbtO Nepeaayn AaHHbIX U Ka4eCTBOM yrnpaBfieHUs ¢ 06paTHON CBA3bIO.

Bocxogswmnii notok unm obpatHblid KaHan no3sonseT NoNb3oBaTeNto Ha yaareHHoW CTOpoHe ynpaBnsTh
nepegayeii koHTeHTa ¢ cepepa. MNMoTokn 06paTHOro KaHana HecyT Nosb30BaTENbCKYIO MHOPMaLIMIO O B3aMMO-
JencTBun.

3.3.8 CpeacTBa ob6ecneyeHUA yCTONYMBOCTU K oluMGKam

3.3.8.1 Kpatkuii 0630p

CpeactBa obecneyeHns yCTOMUMBOCTM K oMOKam BKoYatoT B ce6s MHCTpyMeHTbI, oGecneuvsatoLpe kak
YCTOWYMBOCTb K OLUMBKAM, TaK 1 3aLLUTY OT OLLUMBOK.

Cpeactea obecneyeHmnsi yCTOMYMBOCTM K oLUMBKam obecnevnBaloT ynydweHe paboTbl Ha noaBepKeHHbIX
owmnbkam kaHanax nepegadn. 3OTU cpedcTBa COCTOAT W3 YCTOWUMBOrO K owubkam nepeynopsgoumMBaHus
noTtoka 6UToB 0BLLEro UHCTPYMEHTa 3aLLMThl OT OLMGOK U MHCTPYMEHTOB CNeLmMUHEcKOro KOAMPOBaHUA C YCTOW-
UYMBOCTbLIO K oLIMbKaMm.

3.3.8.2 YcToliumBoe k olumnbkam chopmaTupoBaHue notoka 6uTos.

YcTonumnsoe k owmbkam ropmaTpoBaHune notoka 6uToe no3sonsaet adpdeKkTUBHO MCNONb30BaTh YyULLEH-
HYH0 TEXHOMOTUIO KaHANbHOro KOAUPOBAHUS — HepaBHYIo 3awWuTy oT owmnbok (UEP — unequal error protection),
koTopas MOXeT 6bITb NpUcnocobneHa k NoTPeBHOCTAM Pa3NMUHbLIX MHCTPYMEHTOB koauposaHus. OcHoBHas naes
COCTOWT B TOM, 4TOObI NEPECTPONTL 3BYKOBOE MH(hOpMALIMOHHOE HanonHeHWe dpeiima B 3aBUCMMOCTU OT ero
YYBCTBUTENBHOCTM K OLLUMBKaM B ogHOM nnu 6onee yacTsx, NpyHagnexallmx K pasnnyHbIM KaTeropysiM YyBCTBU-
TENbHOCTM K oLlMbkaM (trror sensitivity categories — ESC). 3Ta nepectaHoBKa MOXeET ObITb OCyLLECTBEHA B
NtobbIX AaHHBIX NO3IEMEHTHO UNW Aaxe NopaspsiaHO. YCTOWUMBLIN K olinbkam cperiMm notoka BUTOB co3naeTtcs
CBsI3bIBAHWEM 3TUX YaCTEN.

3ByKoBOM ] ®dopmaruposaHue > KananoHoe

koaep notoka 6utos KoauposaHue
I Kanan I
3sykoBoi ———— MepedopmartnpoBaHne ——— KananbHoe

Aekoaep notoka 6utos AekoaupoBaHue

Pucyrok 1 — OcHoBHOWM nNpuHUMN nepegaqn yCToWYMBOIO K owmbkam notoka

OcHoBHOWM NPUHLMN YCTONYUBOTIO K OLLIMBKam hopMaTUpOBaHNA NOTOKa BUTOB NpeAcTaBNEH Ha PUCYHKe 1.
BuToBLIM NOTOK chopmaTUpyeTCca CornacHo HyBCTBUTENBHOCTU K OLIMBKaM OTAESbHLIX 3NEMEHTOB NOToKa GUTOB
nnu oTaenbHbIX GUTOB. STOT NOTOK KOAUPYETCH, NepefaeTca U AekoanpyeTca B kaHane. Nepea AekoaMpoBaHuem
3BYyKa NOTOK BUT NepedhopMaTUpyeTCs B ero NepoHaYanbHoe COCTOAHME.

3.3.8.3 3awmTta ot owmnbok

MHCTpyMeHT 3awuThl OT oWnbok obecneumBaeT HepasHyto 3awmTy oT owmnbok (UEP). OH nonyyaeT He-
CKOJIbKO KNaccoB 6UTOB OT MHCTPYMEHTOB ayAMOKOAUPOBaHUS U 3aTeM NPUMEHSIeT KogUpoBaHWe C yrpexaato-
Len koppekuueit ownbok (forward error correction — FEC) u (unu) ¢ umknuieckmm nsbbITouHbIMU Kogamu (cyclic
redundancy codes — CRC) ans kaxgoro knacca, CorfiacHo ero YyBCTBUTENLHOCTU K oLLIMGKaM.
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MHCTPYMEHT 3alumTbl OT oLMBoK (MHCTPYMeHT EP) obecneunBaeT HepaBHyto 3alLmMTy oT owmnbok (UEP) n
ABMNAETCA XapaKTepucTnkon Habopa kogekoB. MMaBHEIMU 0COBEHHOCTSIMMW 3TOMO MHCTPYMEHTa SABMSAOTCA:

- obecneveHre Habopa McnpaBnsoLWNX/0bHapYKUBAOLLMX OWNOKN KOAOB C LUMPOKUM W MarnbIM Liarom
macluTabupoBaHmst; 06a Tuna KoAoB Kak NPOU3BOANTENbHbI, Tak Y M3BbITOYHBI;

- obecrnieyeHne yHMBepcanbHon cTPYKTYpbl ¢ 3hdPEeKTMBHON LLNPOKOMOMOCHOM 3aLLUTON OT OLLNGOK, KoTopas
OXBaTbIBAET W NMOTOKN chperima hUKCUPOBaHHOW ASNTUHbBI, U NOTOKM doperiMa nepeMeHHON ANNHbI;

- obecnedveHne ynpasneHus koHdurypaumer UEP ¢ manbivu nzgepxkamu.

3.3.8.4 NHCTpyMeHTHI 3alwmThl OT oWNBOoK A4N151 yCOBEPLLEHCTBOBAHHOMO 3BYKOBOrO KOAUPOBaHNS

CyLLeCTBYIOT HECKObKO MHCTPYMEHTOB, YTOBbI AS151 yCOBEPLUEHCTBOBaHHOIO 3BYKOBOrO KOAWPOBAHMWS yBe-
JINYNTb 3aLLUNTY OT OLUMBOK. DTN MHCTPYMEHTbI YNy4LlaoT BOCNPUHATOE 3BYKOBOE KaueCcTBO AeKOANPOBAHHOIO
3BYKOBOTrO CUrHana B crnyyae noBpexaeHvst BUTOBbLIX MOTOKOB, KOTOPbLIE MOTYT NPOU3OATH, HAaNPUMEP B LUYMHbIX
KaHanax nepegadu.

NHCTpyMeHT BUpTYanbHbIx kogoBbIx kHur (VCB11) paclimpsieT nHdopmaLmio CeKUMOHNpoBaHUst GUTOBOro
noToka AAC. 3To No3BonsieT 06HaPYXNTb cepbe3Hble OLLIMOKM B CrieKTparbHbIX 4aHHbIX NoToka butos MPEG-4,
AAC. BupTyanbHble KoAoBble KHUMM UCTIONb3YHOTCS, YTOBbI OrpaHUynTL HanbonbLlee abcontoTHoe 3HaveHve, Bo3-
MOXHoe A4ns nroboro AranasoHa MacluTabHbIX koadULIMEHTOB; UCMOMb3YETCs 3HauYeHe «ecape» (BbIxoa 3a
npegensl). Moka Bce BMPTyarnbHble Ko4oBblE KHUM UCNOMb3YOT KOAOBYHO KHUMY 11; LuecTHaauaTh BUPTYanbHbIX
KOQoBbIX KHUT, NpeacTasneHHbIx VCB11, obecneurBatoT WwecTHaaLaTb pa3finyHbIX OrpaHUYeHNiA CnekTpanbHbIX
BENUYUH, MpUHaANexaLLMX COOTBETCTRYHOLEeMY NoAnyHKTY. [MoaTomy ownbKM, KoTopble NPUBOANAT K CNIeKTpanb-
HbIM BENUYMHAM, NPeBbILLatoLLIMM 0603HaYEHHbBIN Npeaen, MoryT GbITs onpeaeneHsl U COOTBETCTBEHHO CKPbIThI.

MHcTpymeHT oBpaTtumoro koguposaHua nepemeHHol AnvHel (RVLC — reversible variable length coding)
3ameHsieT XadpdmaH-koanposaHue 1 andpdpepeHumansHo UMNYbCHO-koaoso-ModynsumoHHoe (OVKM) koguposa-
HWe MaclTabHbIX koadduumeHToB B noToke 6utoB AAC. RVLC ncnonbsyet cMMMeTpUYHbIE KOAOBLIE CII0BA,
4TOObI 4aTb BO3MOXHOCTb MPSAMOro 1 06paTHOro AeKoAMPOBaHMA AaHHbLIX MaclUTabHbIX koadduumneHTos. 4ns
TOro YTobbl MMETL OTNPAaBHYIO TOUKY AN obpaTHOro AekoavmpoBaHusl, nepeaaeTcs obuwee uucno 6utos RVLC
yacTi BruToBOro noToka. Tak kak npumersieTca AVUKM kogrposaHue macliTabHbIx koadduuneHToB, To nepeaaeT-
CS1 TaKkKe 3HavyeHue nocrneaHero MactabHoro koadbduumeHTa aAns Toro, YTobbl 4aTh BO3MOXHOCTL 06paTHOro
OUKM gekoanposaHus. Tak Kak He Bce yanbl kogosoro Agepesa RVLC Ucnonb3ayoTes kak Koaosble cnoea, nose-
NAETCSt BOIMOXXHOCTL 0BHaPYKEHNA HEKOTOPbLIX OWMBOK.

AnropuTM nepeynopsaounBaHns koaosbix cnoe Xaddpmana (huffman codeword reordering — HCR) ans
cnekTpanbHbelx gaHHbix AAC ocHoBaH Ha dakTe, YTO HEeKOTopble M3 KOAOBLIX CIOB MOMyT 6biTh NOMeLLeHbl B
N3BECTHbIE NO3ULIMK TaK, YTODbI 3TV KOAOBbLIE CIIOBA MOMNU BbITL AekoANPOBaHbI HE3aBUCUMO OT NGO oLLINGKY B
ApYrux KoAoBbIX cnoBax. [MoaToMy aTOT anropuTM UCKNOYaeT pacrnpocTpaHeHue oLWnBoK B 3TUX KOAOBLIX CMO-
Bax, TaK HasblBAaEMbIX MPUOPUTETHLIX KOAOBLIX cnosax (priority codewords — PCW). [ins gocTuxkeHus aToro
onpeaeneHbl cerMeHTbl U3BeCTHOMW ANWUHBI, U 3TW KOAOBLIE CIOBA NOMELLAIOT B Havaso 3Tnx cermeHToB. OcTato-
LMecs KoAoBble CroBa (HENPUOPUTETHLIE KogoBble CNoBa, non-PCW) 3anonHsiT NpoMeXy Tk, oCTaBNEHHbIE
PCW, npu ucnonb3oBaHu1 crneLmansHOro anroputMa, Kotopblii MUHUMU3MPYET pacnpocTpaHeHue own6ok Ha
non-PCWs kofoBble crosa. 3TOT anropyTM nepeynopsaaouvMBaHus He yBenuumBaeT pa3mep CrnekTpanbHbIX AaH-
HbIX. Mepea NpUMeHeHWeM anroputMa nepeynopsgo4nsaHus onpegenstoTcs PCW, coptupys kogosble cnoea
COrfiacHoO UX BaXKHOCTH.
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MIDI 1.0. JetanbHas cneuudwmkaums, Bepcus 96.2 (npunsita Accouuwaumen usrotosutenent MIDI, 1996 r.) (The
Complete MIDI 1.0 Detailed Specification v. 96.2, MIDI Manufacturers Association, 1996)

Cneumndukaumsa MIDI 3arpyxaembix 3BykoB, Bepcusi 98.2 (npuHata Accoumauveit warotosutenert MIDI, 1998 r.)
(The MIDI Downloadable Sounds Specification v. 98.2, MIDI Manufacturers Association, 1998)
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