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HAUMWOHANbHBIAN CTAHOAPT POCCUMUCKOWNW SG®EANEPALUUNU

3BykoBOeE BewaHue umdpoBoe

KOANPOBAHME CUHANOB 3BYKOBOI'O BELWWMAHWA C COKPALLEHMEM N3BbITOMHOCTU
OnsA NEPEAAYY NO LIUPPOBLIM KAHAJIAM CBA3U
MPEG-1 YACTb Il (MPEG-1 AUDIO)

Digital sound broadcasting.
Coding of sound broadcasting signals with redundancy reduction for transfer on digital communication channels.
MPEG-1 part lll (MPEG-1 audio)

Nara sBeaeHua — 2013—07—01

1 O6nacTb npuMmeHeHUsA

Hacrosiwuin craHpapr onpeaensieT KoAUPOBaHHOE NpeACTaBrieHWe BbICOKOKAYE€CTBEHHOIO 3BYKOBOIO
CMrHana Ha umpoBbIX HOCUTENAX U METOA €r0 BOCCTAHOBMIEHUSI U OTHOCUTCS K CUrHanam ¢ 4YactotaMm auc-
kpetu3auum 32; 44,1 n 48 kl'u.

Bxoa koaepa M BbIXO4 AeKkogepa COBMECTUMMbI € CywjecTByowumu ctaHgaptamu UKM, Takumm
kak FOCT 28376—89, MOCT P 50712—94.

CraHaapTt npegHasHayveH Ana perynupoBaHnA OTHOLLEHUII MEXY OnepaTopoM U Nonb3oBarenemM B Npo-
Lilecce yCTaHOBMEHUS COEANHEHUS, B YaCTH BbINONHEHUA TEXHUYECKMX TpeBOBaHUI K aneKTpuYeCckuM napamMe-
Tpam, onpeaensaiowmmM Ka4ecTBo KaHanoB M TPaKTOB 3BYKOBOrO BELLAHUSI C MOMOCOI nepeaBaeMbiX YacToT
0 20 000 Iy,

HacroAwmi ctaHaapT UCNONb3yeTCs NPU NPOEKTUPOBAHUM, BBOAE B IKCMITyaTaLuio M TEXHUYECKOM 00-
CNY>XMBaHUM KaHanNoB U TPaKTOB 3BYKOBOIO BELLAHWSI, OPraHU3yeMblX B HA3€MHbIX U CMYTHUKOBbIX NIMHUSX
ceasu (MOCT P 52742—2007 u TOCT P 53537—2009).

[leicTBME HACTOSALLEro CTaHAapTa pacnpoCTPaHAETCA Ha YCIyrM MECTHOW, BHYTPU3OHOBON, MEXyro-
POAHOW M MEXAYHapOLHOW CETU 3BYKOBOTO BELLAHUS, HE3ABUCUMO OT MCMONb3YEMON CETEBOW TEXHOMOTUM,
4YTO cnocoBCTBYeT 06ECneveHnIo LenoCTHOCTU CeTel 3BYKOBOTO BELLAHUS, YCTOWYMBOCTM paboTbl CeTH, Bbl-
MOMHEHNIO HOPM Ha OCHOBHbIE 3NEKTPUYECKUe napamMeTpbl Npu paspaboTke U NPOEKTMPOBAHUK KaHanoobpa-
3yloWein annapaTypbl 3BYKOBOIO BELLAHUSA.

Mokasarenu, onpegeneHHble HAaCTOALLMM CTaHAApPTOM, ABNSAOTCS 6a30BbIMU ANst NPOdheccMoHanbHo
1 ObITOBOIW annapartypbl — NPOUrpbIBaTeNen KOMNaKT-AUCKOB, YCUNUTENEeH CUrHamnoB 3BYKOBOW 4acTOTbl
n Apyroro 060pyf0BaHMS C BbICOKUM KAQYECTBOM 3BYKA.

2 HopmartuBHbI€e CCbINKU

B HacTofiLeM cTaHaapTe MCNOMNb30BaHbl HOPMATUBHBIE CCbINIKM Ha Creayowmne CTaHaapTbl:

[OCT P 52742—2007 KaHanbl 1 TpakTbl 3ByKOBOIO BeLlaHus. TUNoBbIE€ CTPYKTYPbl. OCHOBHLIE Napame-
Tpbl Ka4ecTBa. MeToabl U3mepeHui

FOCT P 53537—2009 3BykoBoe BeLjaHne. OCHOBHbIE 3NEKTPUYECKME napaMeTpbl KaHanoB 1 TPakToB
cTyauiHoro kavectsa (¢ nonocon yactot 20 ... 20 000 Iu)

FOCT P 28376—89 KomnakT-guck. MNMapameTpbl U pasmepbl

FOCT P 50712—94 CoeauHUTENbHbLIE MUHUW M annapaTHbIE 3BYKOBOrO BeLLaHusi. TexHnyeckue xapak-
TepucTukn. Metoabl M3MepPeHui

MpumMeyaHue—Tpu NONb30BaHUM HACTOSILLMM CTaHAEPTOM LieriecoobpasHo NpoBepuTh AECTBUE CCbINOY-
HbIX CTaHAaPTOB B MH(OPMaLWMOHHON cucTeMe OBLLEro Norb3oBaHWs — Ha oduLMarnbHoM cante defepalibHOro areHT-
CTBa MO TEXHUHECKOMY PEryIMpOBaHWIO U METPONOrUM B CETU MIHTEPHET MK MO EXErodHo U3faBaeMoMy MHGOopMaLm-
OHHOMY YKasaTeno «HauuoHankeHble cTaH4apThi», KOTOpbI onyGrnkoBaH Mo COCTOSAHMIO Ha 1 SHBaps TeKyLLero roga,

N3pgaHue odpuumanbHoe
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U MO COOTBETCTBYIOLUM BbIMYCKAM EXEMECSYHO U3aBaeMoro MHOPMaLMOHHOIO yKasaTers 3a TeKyLuyuii rog. Ecnu ccbl-
TIOYHBIA CTaHRapT 3aMeHeH (U3MeHeH), TO NP Mob30BaHUK HACTOSALWM CTaHAAPTOM CIIE[YET PyKOBOACTBOBATLCA 3aMe-
HEHHBIM (M3MeHeHHLIM) CTaHAAPTOM. ECnK CChINOYHBIA cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MONoXeHWe, B KOTOPOM AaHa
CCHINKa Ha Hero, NPUMEHSETCA B YaCTH, He 3aTparvBaroLLei 3Ty CChIKY.

3 TepmuHbI, onpeaerieHusl, CUMBOJbl U COKpaweHUs

3.1 TepmuHbl 1 onpeaeneHus

B HacrosilieM ctaHgapre NpUMEHEHbl Criefylolme TEPMUHbI U COKPALLEHUS C COOTBETCTBYIOLLMMMU
onpeaeneHuamMun:

3.1.1 ayanobydep: Bydep B Ackoaepe, NpeaHaA3HAYEHHbIN ANs XPAHEHUA CXaTbIX ayANOAaHHbIX.

3.1.2 ayauonocnenoBaTenbHOCTb: HenpepbiBHasA nocneaoBaTenbHOCTL ayano perimos, B KOTOPbIX
cneayloLme napaMmeTpbl He MEHSIIOTCS:

- ID;

- YpoBEHb;

- 4acToTa AUCKpeTU3aLmu;

- Ansa yposHe#n | u Il ntHaekc cKopocTu nepeaayn.

3.1.3 6apk: EauHuua namepeHust LUMpUHbLI KpUTUYECKMX Nonoc. Mepexoa Kk wkane 6apkos OT LuUKarnbl
3BYKOBbIX YaCTOT.

3.1.4 6nok goctyna K ayamogaHHbiM: [Ins YposHei | u 1l 6rok goctyna K ayauogaHHeiM onpegens-
eTcs KaK camasi MeHbLLas 4acTb KOAUPOBAHHOIO NOTOKA BUTOB, KOTOpPAsi MOXET AEKOAUPOBATLCA OTAENBLHO,
B HEN noa pe3ynbTatoM AeKOAWPOBAHUA NMOHMMAETCH MOMHOCTLIO BOCCTAHOBMEHHLIN 3BYK. [na YposHs Il
Onok gocTtyna Kk ayanoaaHHbIM ABMAETCA YacTblO NOTOKA GMTOB, KOTOPLIN AEKOAUPYETCA C UCNONBb30OBAHUEM
paHee nony4yeHHoW OCHOBHOW MHGpOpMaLuH.

3.1.5 6noyHoe KkOMnaHaupoBaHue: HopmupoBaHue UMdPOBOro NPEeAcTaBeHns 3ByKOBOro curHana
B npeaernax onpeaeneHHoro nepuoaa BpEMEHM.

3.1.6 6bicTpoe npeoGpasoBaHue Pypbe (BINP): BuiCTpbI anroputm pacyeTra koaOULMEHTOB npe-
obpaszoBaHus dypee.

3.1.7 mopugHbIi Habop dpuneTpoB: MocneaoBarenbHaa KOMOUHaUUSA Habopa NONOCOBLIX PUMb-
Tpos 1 MAOKI.

3.1.8 rpaHyna, YpoBeHb ll: HaGop u3 Tpex nocneaoBatenbHbIX OTCHETOB Kaxaoi u3 32 cybnonoc,
KOTOpble 06bEAMHAIOTCA Nepea KBAaHTOBAHMEM, YTO COOTBETCTBYET 96 oTcyeTam UKM.

3.1.9 rpaHyna, YpoBeHb lll: 576 4acTOTHbIX NUHWIA.

3.1.10 pekopgep: YCTPOWCTBO, B KOTOPOM peanu3yeTca npouecc 4eKoaupoBaHus.

3.1.11 pekoguposaHue: [poLeCC, BbINOMHAEMbIN B COOTBETCTBUU C HACTOALUMM CTAHAAPTOM, NPK KO-
TOPOM CHYUTbIBAEMbIE KOAUPOBAHHbIE AAHHbIE NPeobpa3yloTCa B OTCHETHI 3BYKOBOIO CUrHana.

3.1.12 pononHeHue 6uT (6auT): Buthbl ctacdduHra, kKOAOBLIE KOMOUHALMU, KOTOPLIE MOTYT ObITb A0-
6aBreHbl B MOTOK CXaTbIX AAHHLIX U 3aTeM OTOpOLLIEHbI B NpoLecce AeKoanpoBaHus. Mx HasHayeHue B Co-
rmacoBaHUM NMOTOKA CO CKOPOCTbIO Nepeayn.

3.1.13 guckpeTusauma: [luckpetmusayus, BbINONHsEeMas B COOTBETCTBMU C Teopemon KoTenbHukosa —
Haliksucra.

3.1.14 3anonHeHue Hynamu: Cnocob CKOPPEeKTUPOBaTL CPEAHIO ANUHY 3BYKOBOrO hpelima B COOT-
BETCTBUU C NPOAOCIKNTENBHOCTbIO BbIGOpKU MKM-0TCUETOB 3a CUET AONONMHEHUS HYTIAMM.

3.1.15 3anpeuweHHbIN: TEpMUH «3anpeLUEeHHbIN» OTHOCUTCS K CUMBOJIaM KOAOBOW NOCNeaoBaTenbHO-
CTU, KOTOPbIE HUKOTAA HE AOIMKHBI MCMONb30BAaTLCA BO U3bexxaHue coBnaieHUs C CUHXPOCNOBaMM.

3.1.16 3ape3epBUpPOBaHHbIN: TEPMUH «3ape3epPBMPOBAHHBIA» YKa3biBAET HA TO, YTO 3HAYEHNE MOXET
ucnonb3oeatbes B OyayLuem Ans onpeaeneHHbIX pacLUMpPEHUi.

3.1.17 3BykoBoe BewaHue (3B): Nepegaya 3BykOBOW MHOPMALUM OOLLET0 HA3HAYEHUA LUMPOKOMY
Kpyry TeppuTopuanbHO paccpeoTOUeHHbIX cryLiaTenen.

3.1.18 3epkanbHaa cocTaBnAKWaAA: 3epkanbHO OTPAXEHHAs! COCTABMAIOLLAS CMNEKTPa, BO3HUKAIO-
wasa B pesynsrare anansuHra.

3.1.19 unpgekc macwtTabHoro koaddguumenta: Yucnoson koa ans MacwTabHoro KoaduumeHTa.

3.1.20 kanan: Lindposas cpena, kotopas XpaHUT UNKM TPAHCNOPTMPYET NOTOK JAHHOTO CTaHAapTa.

3.1.21 kanan 3BykoBoro BewaHus (K3B): Kanan, 00pa3oBaHHbIi B LM(POBLIX UMW aHANOTOBbIX CU-
cTemax nepeaayu.

3.1.22 kon XaddmaHa: Bua SHTPONMINHOIO KOAMPOBAHUA.
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3.1.23 kopep: YCTPOICTBO, B KOTOPOM peanu3yeTcsi NpoLecc KOAMPOBaHUS.

3.1.24 koauposaHue: lNMpoLecc, He ONpeAeneHHbI B JaHHOM CTaHZapTe, NPU KOTOPOM 3BYKOBbIE OT-
CYETbl CHUTBLIBAIOTCA U NPeobpasyoTCa B KOAMPOBAHHLINM NOTOK BUTOB, KaK ONPEAENEeHO B CTaHAapTe.

3.1.25 koaupoBaHue ¢ nepemeHHon anuHon cnoea (VLC): O6patuman npoueaypa koaupoBaHus,
B pe3ynerare KOoTopoii 6onee KopoTkue KoaoBble koMOMHaLMKM npuceameatoTcs Haunbonee 4acTbiM COBbITUAM
u bonee AnNUTEnNbHbIE KOAOBbIE KOMOUMHALMY — MEHee YacTbiM COObITUSAM.

3.1.26 kopupoBaHue Joint Stereo: Metop ycTpaHeHus ctepeodOHNYECKON U3BLITOYHOCTH.

3.1.27 koaupoBaHHbIW 3BYKOBOW NOTOK: KogupoBaHHOe npeacTaBneHne 3ByKOBOrO GurHana cornac-
HO HaCTOSILLEMY CTaHZapTy.

3.1.28 koacdduumnent MAKIM: AMnnuTyaa onpeaeneHHon KOCMHYCHON 6a3nCHON pyHKLmMK.

3.1.29 kpuTnyeckas nonoca: [cuxoakycTuyeckas BenmumHa B HacToTHOM 06nacTu, kKOTopas COOTBET-
CTBYET YaCTOTHOI M30MpPaTEnbLHOCTM YENOBEYECKOrO yxa. 3Ta u3buparTenpHOCTh BuipaXaeTcs B bapkax.

3.1.30 mackupoBaHue: CBOWCTBO CMYXOBOI CUCTEMbI YEMOBEKA, UCKNIOHAIOLLIEe NPUEM 3BYKOBOTO CUT-
Hana B NPUCYTCTBMM APYroro 3ByKOBOIO CUrHana.

3.1.31 macwTabHbIi ko3 PuumeHT: Bennumda, Ha KOTOPYIO AenuTCA HAGop 3Ha4YeHUI nepes KBaH-
TOBaHMWEM.

3.1.32 moaudmumpoBaHHoe AUCKpeTHOe KOCUHYCHOoe npeo6pasosanHue (MOKM): MNpeobGpasosa-
Hue ®dypbe, ocHoBaHHOE Ha |V Tune kocuHycHoro npeobpasosanus (OKM-1V) ¢ 4oNONHUTENbHLIM CBOWCTBOM
HanoXeHus.

3.1.33 na6op punbTpoB: Habop NONOCOBLIX (hUNLTPOB, NEPEKPLIBAIOLLMX BECb ANANA30H 3BYKOBbIX
4yacToT.

3.1.34 Habop cunsTpoB aHanusa: Habop ¢unsrpoB B koaepe, ¢ NOMOLbIO kKoToporo UKM-oTcHeThl Lwn-
POKOMOMNOCHOTO 3BYKOBOTO CUrHarna npeobpasyiorcs B psifi NPOPEXEHHbIX OTCHETOB HA BbIXOAE Ka)aoro chunerpa.

3.1.35 Ha6op dunbTpoB cuHTe3a: HabGop ¢unsTpoB B Aekoaepe, KOTOPLI BOCCTAHABNUBAaET
MKM-oTcueTbl 3ByKOBOTO CuMrHana u3 cybnonocCHbiX OTCYETOB.

3.1.36 HeTOHaNbHbIN KOMNOHEHT: LLlyMONOAOOHLIN KOMMOHEHT 3BYKOBOIO CUrHana.

3.1.37 HmxHuin npegen: Camas Hu3kas cybnonoca, B KOTOPOW UCMONbL3YETCH KOAMPOBAaHUE CTEPEO.

3.1.38 obpaTtHoe MoauduUMpOBaHHOE AUCKPETHOE KOCUMHYCHOe npeo6bpasoBaHue (OMAOKM):
MpeobpasoBaHue, o6parHoe MIOKIT.

3.1.39 okHO XaHHa: OKOHHas hyHKLWMA, KOTOPas NPUMEHSAETCA K BLIGOPKE OTCHETOB 3BYKOBOIO CUrHana
nepea npeobpasosaHmuem dypoe.

3.1.40 nepekBaHTOBaHMe: [eKOAMPOBAHME KOAUPOBAHHbIX CYOGNONOCHbLIX OTCHETOB ANSt BOCCTaHOBIE-
HWUA UCXOAHBLIX KBAHTOBAHHbIX 3HAYEHUIA.

3.1.41 noGanTHOe BblpaBHUBaAHUWe: BUT notoka AaHHbIX 06Gnagaer NOGaNWTHLIM BblpaBHUMBAHUEM,
€Cnu ero nNo3muuMsa KpartHa 8 ¢ Hayana notoka.

3.1.42 nonudasHbin Ha6op punbTpoB: Habop HUNETPOB C PaBHOW LUMPUHON NONOC NPONYCKaHUA.

3.1.43 nonoca macwTabHoro koadgdguumnenTa: Psg 4yacToTHbIX NMHUIA B YposHe lll, Ana KOTOpbIX Uc-
nonb3yeTcs OAUH MacTabHbIi KO3PDULMEHT.

3.1.44 nopor mackupoBaHuA: PyHKUUA YaCTOTbl U BPEMEHU, ONPEAENsoLLan NOPOr, HWXe KOTOpOro
3BYKOBOW CUTHAN HE MOXET ObITb BOCMPUHST CMYXOBOW CUCTEMOI YENOBEKA.

3.1.45 nocT-koppekuua: dunsrpayns, npuMeHaemas K 3ByKOBOMY CUrHany nocrne xXpaHeHusi unu ne-
peaayn Ana NpeaoTBPAaLLeHNs NMHERHbIX UCKaXKEHWI, BbI3BAHHBIX NPea-KOPPEKLUUENn.

3.1.46 npepn-koppekumnsa: dunsrpaumsa, npuMeHseMas K 3ByKOBOMY CUrHany nepea XxpaHeHwem unu ne-
penavei Ans ynyyleHus OTHOLUEHUS CUTHarM-LUYyM Ha BbICOKUX YacToTax.

3.1.47 npeo6GpasoBaHue: [Tpeobpa3oBaHme 3ByKOBOrO CUrHana u3 BpeMeHHON 0bnactu B YaCTOTHYIO
nytem cyGnonocHomn dpunsrpauun u/vnu MIOKM.

3.1.48 nporpamma: COBOKYNHOCTb Nepeaay, COCTABMNEHHbIX M0 ONpeaeneHHOMY MaHy.

3.1.49 ncuxoakycTuueckasa mogenb: Matemarnyeckas MoAenb MacKUpyoLLMX CBOMCTB CIyXOBOW Cu-
CTEMbl YerioBeka.

3.1.50 pacnpeaeneHue 6utoB: PacnpeaeneHve 6UTOB MEXAQy NONOcCamMu B COOTBETCTBUM C PE3yIbTa-
Tamu NCUXOAKYCTMYECKOTO pacyeTa.

3.1.51 pacnpegeneHue WyMOB KBaHTOBaHUA: PacnpeaeneHue LWyMOB KBAHTOBaHWUA MEXAy 4acToT-
HbIMM MONOCaMU B COOTBETCTBUM C pe3ynbTaTamyu NCUX0aKyCTUYECKOro pacyera.

3.1.52 pexum OBOWHOrO KaHana: Pexum, npu KOTOPOM ABAa 3BYKOBbIX KaHana ¢ He3aBUCUMBIM CO-
AepxaHuem nporpaMmbl (HanpuMep ABYs3bIYHbIA) KOAUPYIOTCA B Npeaenax ogHoro notoka 6utos. Mpouecc
KOAUPOBaHWUSI aHaNOIMMYEH UCMONb3YEMOMY B PEXUME CMEPEO.

3
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3.1.53 pexum stereo: Pexum KoaMpoBaHus, Npu KOTOPOM ABa 3BYKOBbLIX kaHana, hopmupyroLLmx cre-
peonapy (fIeBbili M NpaBblil KaHarbl), KOAUPYIOTCA B Npeaenax ogHoro notoka 6urtos. Mpouecc kKoagMpoBaHUA
aHOmornyeH NPoLeccy B pexxkume ABOMHOMO KaHana.

3.1.54 pexuMm intensity stereo: Metoa yCTpaHeHWsA U3OLITOYHOCTU B CTEPEODOHNYECKUX 3BYKOBBLIX
nporpaMmMax, OCHOBaHHbIN Ha COXpaHEHUM Ha BbICOKMX YaCTOTax TONMbKO OrMbaioLLein SHepPreTu4eckoro Cnek-
Tpa CUrHanoB NPaBoro W NEBOrO KaHamnoBs.

3.1.55 pexum joint stereo: Pexum anroputMa KoaupoBaHWA 3BYKOBbIX CUrHANOB, UCMOb3YIOLLMIA KO-
aupoBanue joint stereo.

3.1.56 pexum MS stereo: Metoa ycTpaHeHns u3bbITOMHOCTH B CTEPEOdPOHNYECKUX 3BYKOBLIX NPOrpam-
Max, OCHOBAHHbI Ha KOAUPOBAHUM CYMMAPHOTO U PA3HOCTHOIO CUFHANOB BMECTO CUrHanoB fieBoro 1 NPaBoro
KaHanos.

3.1.57 cBo6oaHbIN chopmaT: MNepegava AaHHbIX CO CKOPOCTbIO, OTAIMYHOW OT CKOPOCTEW nepeaayuu
onpeaeneHHbIX B CTaHAapPTe, MeHbLUEN, YeM MakCMManbHas A0onycCTMMasa CKOPOCTb Nepeaayuun Ansi KaXXaoro
YPOBHSA.

3.1.58 cxaTtue: CokpalleHue paspsigHOCTU SNEMEHTOB AaHHbIX.

3.1.59 cuHxpocnoBo: 12-paspsgHas KOMOUHALUMA B MOTOKe OUTOB, KOTOpas uaeHTUMULUMPYET Hayano
kaapa.

3.1.60 ckopocTb nepeaaun: CKOpPOCTb, C KOTOPOW CXaTbli MOTOK AAHHbLIX NEepeaaeTcs OT HOCUTENs
K BXOAy Aekoaepa.

3.1.61 cnot: GnemeHTapHas yacTb notoka 6uToB. B YpoBHe | cnot paBeH yeTbipeM BanTaMm, B YPOBHSIX
Il v lll — ogHOMY BaTy.

3.1.62 cnyxebHasa nHdopmauua: Mudopmauus, nepegasaemas B notoke, Heobxoaumas ans ynpas-
neHust Aekoaepom.

3.1.63 coeguHutenbHasa nuHua (CJ1): KaHan orpaHM4YeHHON NPOTSXKEHHOCTN MEXY PasnuyHbIMU an-
napaTtHbIMM, a TaKKe Mexay annapaTtHoi U NepeaaTynukom.

3.1.64 cy6nonoca: Yactb 38yKOBOro AnanasoHa.

3.1.65 cybnonocHble orcyeTbl: MpopexeHHbIe OTCYETHI HA BbiXoAe Habopa CybnonocHbIX (hunsTpoe
Kodepa 3BYKOBbIX CUrHarnoB HasbiBaloT cydnonocHsiMu otcdeTtamu. U3 384 BpeMeHHbIX OTCHETOB Ha BXOAE
Habopa uneTpoB 06pa3yeTca no 12 0TCYETOB Ha BbIxoAe KaXaon us 32 cybnonoc.

3.1.66 cybnonocHbin Habop punNbLTPOB: PAg NONOCHLIX (PUIBTPOB, NOKPbLIBAIOWMX BECH AMANA30H
3BYKOBbIX 4acToT. B gaHHOM cTaHgaprte noa cyGnonocHbiM HabopoM (OUNLTPOB MOHUMAETCSA NonudasHbI
Habop.

3.1.67 TOHanbHbIN KOMMNOHEHT: KOMMNOHEHT 3BYKOBOIro curHana, bnmskui Kk cuHycouae.

3.1.68 Tpoiika: Tpu nocrnegoBaTenbHbIX CyONONOCHBIX OTCYETA OAHOW CyOnonochl.

3.1.69 ypoBeHb: OauH U3 YPOBHE B Mepapxum KOAUPOBaHUA 3BYKOBOW CUCTEMbI, ONpeAeneHHbIn B [1].

3.1.70 cdpenm: HYacte KM 3ByKOBOro curHana u3 snemeHTa gocryna.

3.1.71 cdbyHKumna mackupoBaHua: PyHKUMS, onucbiBaloLas pacnpeaeneHne MackKupoBsaHmsa B 4acToT-
HoI obnacru.

3.1.72 umMknunueckuit U3obITOUHbIN Ko (cyclic redundancy check; CRC): Koa, ncnonb3yemblit B Me-
ToAe obHapyxeHua owmbok B nepeaaBaemMom COOBLLEHNN, 3aKNoYaoLWeMcsl B CpPABHEHUM OCTATKOB OT Aere-
HUSA BrNOKOB KOAOBOW NOCNEA0BaTENLHOCTU HA (PUKCMPOBAHHBIN AENUTENb, MPOU3BOAMMOrO Ha nepeaatoLlemn
1 NPUEMHON CTOPOHAaX.

3.1.73 anemeHT gocTtyna: B crnyyae cxaTbix 3BYKOBbIX JaHHbIX aNeMEHT JOCTyna npeacrasnsieT cobomn
3BYKOBbIE JaHHbIE.

3.1.74 3uHTponuitHoe kogupoBaHue: KoguposaHue 6e3 notepb C NEPEMEHHON ANUHON KOAOBOTO Cro-
BA B LIENAX YMEHbLUEHUSI CTATUCTUYECKON M3BLITOMHOCTMU LMEPPOBOrO CUrHana.

3.2 CumBOSbI U COKpalLeHUs

3.2.1 ApudmeTunueckue oneparopbl

MatemaTtuueckue oneparopbl, UCNONb3yEMbIE B HACTOSLLEM CTaHAAPTE, aHANOrM4Hbl UCMONb3yeMbIM
B s13blke nporpammMupoBaHust C. OfHAKO LENOYUCHIEHHOE AENEHUE C YCEYEHUEM U OKPYIMeHue onpeaeneHsi
0C06bIM 06pazom. MoBUTHLIE OnepaTopbl ONPeaensTCs ¢ Y4ETOM NPEACTaBNEHNS YNCEN B AONONHUTENBHOM
koge. Hymepaumsa n cHeTumnku LMKNOB OObIYHO HAYMHAKOTCA C HYNA.

+ CnoxeHue.

— BbluutaHue (kak BuHapHbI onepaTop) unu otTpuuaHue (Kkak yHapHbIi onepaTop).

++ MHKPEMEHT.



FOCT P 54711—2011

- JeKkpemeHT.

* YMHOXeEHUe.

A BosBefeHue B CTENEHb.

/ LlenoyncneHHoe geneHue ¢ OKPYrieHNEM K MeHbLLeMY Mo MOoAymio Lernomy. Hanpumep, 7/4 u —7/4
OKPYrAAITCA A0 eAuHUUbl, a —7/4 n 7/—4 OKpyrnawTca A0 MUHYC O4HOTO.

/I LlenouncrneHHoe ageneHue ¢ OKpyrneHneM K bripkaiiemy Lenomy yucny. lNMonyuensie yucna okpyrns-
I0TCA B CTOPOHY Gnmkaiiuero 6onbLUero no MoAynio YMcna, ecnu He ykasaHo apyroe. Hanpumep, 3//2 okpy-
rnaeTca Ao AByX, a —3//2 oKpyrnseTca 40 MUHYC AiBYX.

DIV LlenouncneHHoe pasaeneHune ¢ OKpyrneHueM pesynsrara B CTOPOHY —o.

[ A6conioTHoe 3HaueHue. |x| = x, koraa x > 0;

|x| =0, koraa x =0;
|x] = —x, xoraa x <0.

% [eneHune ¢ octatkoMm. Onepauua onpegeneHa TonbKo ANns NONOXUTENbHbIX YUCET.
Sign(x) MpuHnumaeT cneayioLme 3Ha4eHns:

Sign(x) =1, koraa x > 0;
Sign(x) =0, koraa x = 0;
Sign(x)=—1, koraa x <0.

NINT( ) Okpyrnenue oo énvxanwiero uenoro. Bosspawaer camoe 6nuskoe K BellecTBEHHOMY apry-
MEHTY LIENOYMCNIEHHOE 3HaYeHue. [onyuenble Yucna OKPYrnsATCs B CTOPOHY OT HyMSL.

sin Cunyc.

cos Kocunyc.

exp OKCNOHEeHTA.

v KeagpaTHbii KOPEHD.

lg Jlorapum no ocHosanuto 10.
In HaTypanbHbIii norapugm.
logs Jlorapudm no ocHoBaHuio 2.

3.2.2 Jlornvyeckue onepatopsbl
|| Nornyeckoe UIN.

&& INoruueckoe W.

!' Nornyeckoe HE.

3.2.3 OnepaTopbl CpaBHEHUA

> BornbLue.

>= BonbLue unu pasHo.

< MeHbLue.

<= MeHbLUe nnu pasHo.

== PaBHo.

= He pasHo.

max [,...,] MakcumarbHoe 3HayeHue.
min [,...,] MuHumanbHOe 3Ha4YeHue.

3.2.4 Mo6uTtHbIe onepaTopbl
Mcnonb3oBaHue NOOUTHBIX Onepaumin nogpasyMeBaeT NpeacTaBlieHne Ynucen B AONONHUTENBHOM Kogie.

& MoabutHoe WU.

| Mog6utHoe UNN.
>> Casur Bnpaso.
<< CaBur BneBoO.

3.2.5 OnepaTop NnpuUcBOEHUA

= Onepartop NPUCBOEHMUS.

3.2.6 MHeMOHUKMU

Creayrome MHEMOHUKI NOANEXAT ONpeaeneHunio AnA ONMcaHus PasnuYHbIX TUMOB AaHHbIX, UCMOMNb3Y-
€MbIX B KOAUPOBAHHOM NOTOKE GUTOB.
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bsibf

ch

nch
agr

main_data
main_data_beg
part2_length
rpchof

sb

sblimit

scfsi
switch_point_|

switch_point_s

uimsbf
viclbf

window

ButoBas cTpoka, MnagLumii 6uT cneea B COOTBETCTBUU C HACTOALLMM CTaHAapToM. buto-
Bbl€ CTPOKU MULLYTCA Kak CTPOKa €AUHUL, U HYrNei BHYTPU OAUHAPHBIX KaBblYEK, HAaNnpuMep
‘1000 0001°. Mpo6enbl BHYTPpYU GUTOBOW CTPOKM BBOAATCS ANA yaoOCTBa YTEHUS U HE UMe-
IOT HUKAKOrO 3HaYEHUS.

Kanan. Ecnu ch umeet 3HayeHue 0, 3TO COOTBETCTBYET NIEBOMY KaHany crepeonapbl
UnM NepBOMy U3 ABYX HE3ABMCUMbIX KaHAMOB.

KonuuyecrtBo kaHanoB: paBHo 1 ana single_channel mode, 2 — B aApyrux pexvmax.

lpaHyna 3 * 32 cybnonocHbix otcyeta B YpoBHe |l 3BykoBOro curHana, 18 * 32 cyénonoc-
HbIX oTcyeTa B YposHe lil.

Yactb notoka 6UTOB, KOTOpas coAepXUT MaclUTabHble K03 (PULIMEHTLI, KOAUPOBAHHbIE
MeToaoM XadpdmaHa AaHHbIE U AOMOSNHUTENbHYI0O UHGOPMALIUIO.

Ykasarenb Ha Ha4ano main_data BHyTpu cperima. PaBeH nosuumm KoHua main_data npe-
Ablaywiero hpenma nnioc oauH 6ut. Belumcnsierca us main_data_end 3HaueHus npeabiay-
wero ¢ppenma.

KonuuecrtBo main_data 6uT, ucnonb3yeMbix Anst MacLUTabHbIX KO3(hULIMEHTOB.

KoadhduumeHTbl OCTaTka oT AeneHusa Ha NnopoxxaaioLmi NonMHOM, cHavana cnegyer
KO3(hPMLUMEHT BbICLLEro Nopsiaka.

Cy6nonoca.
Homep camon HM3KkoW Cybnonockl, ANst KOTOPON He ObINU BbigeneHbl GuThl.
MHdopmaumsa o Beibope MacwurabHoro koadpduumeHTa.

Homep nonocel macwTabHbIX kKO MULMEHTOB (MON0Ca «ANMMHHOTOY 6noKa), C KOTOPOK
MCMNOSb3YeTCs NePEKiOYEeHNE OKOH.

Homep nonockl macLuTabHbIX KO3(PUMLMEHTOB (NOSIOCa «KOPOTKOroy 6n0Ka), C KOTOPOK
UCMONb3YETCA NEPEKIIIOYEHUE OKOH.

Llenoe uncno 6e3 3Haka, ctapwmii Out nepBbii.

Koa ¢ nepemMeHHON ANMHON CnoBa, NeBbit OUT NepBbIiA, Iae «NeBbli» OTHOCUTCS K NOpsf-
KY, B KOTOPOM MULLIYTCA KOAbI C NEPEMEHHON ANUHON.

Homep TekyLLero BpemMeHHoro uHTepeana B cnyyvae block_type ==2, 0 <window < 2.

B MHoro6ainToBbIx CrioBax ctapLumii 6anT ABNSETCA NEPBbIM.
3.2.7 KOHCTaHTbI

n 3,14159265358...

e 2,71828182845...

3.3 MeToa onucaHMA CUHTAKCUCca NOTOKa buToB

[MoToK GUTOB, NONY4YEHHbIN AEKOAEPOM, OnNUCbiBaeTcs B noapasgene 5.1. Kaxabii anemeHT AaHHbIX
OMNWUCLIBAETCA UMEHEM, ANUHON B BUTAX, MHEMOHMKOW TMNA M NOPSIAKOM nepeaaym.

OeiicTBue, BbI3BaHHOE AEKOAUPYEMBIM 9NIEMEHTOM JaHHbIX B NOTOKE OMTOB, 3aBUCUT OT 3HAYEHUSI ITOTO
3NeMeHTa AaHHbIX U 3IEMEHTOB AAHHbIX, AEKOAUPYEMBIX paHee. [lekoAupoBaHUe 9NEMEHTOB AAHHBIX U Onpe-
JeneHne napameTpoB COCTOSIHUSA, UCNONb3yEMbIX B UX A€KOAUPOBaHUM, ONMUCLIBAIOTCA B noapasaene 5.2.

B 3TOM CUHTaKCUCE UCNOMb3YETCA NPUHATOE B si3blke C cornalueHue o TOM, YTO NepeMeHHasn UMu Bbl-
pakeHne, BO3BpaLLaloLLMe HEHYNEBOE 3HAaYE€HNE, IKBUBAIIEHTHbI PE3yNbTaTy «MCTUHAY.

[na Bblpa)€HnA YCIoBUSA NPUCYTCTBUA NEMEHTOB AaHHbIX UCTONb3YIOTCA CReayoWmne KOHCTPYKLUK:

while (condition) {
data_element

}
do {

data_element

Ecnu «uctuHax», TO rpynna aneMeHTOB AaHHbIX NOSABAAETCA B NOTOKE AaH-
HbIX. DTO NOBTOPSETCH, NOKA YCIIOBUE HE «IOXbY.

OneMeHT JaHHbIX BCerga CyLLEeCTBYET, 110 KpauHen Mepe OauH pas.



} while (condition)

if (condition) {

data_element

}

else {
data_element

7

for (expr1; expr2; expr3){
expr1 data_element
... expr2
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3nemeHm 0aHHbIX 08IMOPSEeMCs NPU YCrio8uU «UCIMUHa.

Ecnu ycnosue «ucmuHa», mo nepeas 2pyrnna anemeHmos 0aHHbIX
rnosenaemes 3amem 8 rnomoke OaHHbIX.

Ecnu ycnosue «ucmuHa» He COXpaHsiemcs, mo emopas spynna
anemMeHmos 0aHHbIX oseriemces 3amem 8 nNomoke OaHHbIX.

Hensemecs UHUYUANU3UPYOWUM 8blpaXxeHUemM yukna.

ObbI4HO OHO onpedernsaem HadallbHOE COCMOSIHUE cHemuylKa.

Henaemces ycnosuem, onpedensioujum nposepky neped kaxdool umepauu-
eli yukna. Lukn 3aeepuwiaemces, koeda ycrosue «He UcCmuHay.

expr3 1en9emes 8bIPaXXeHUEM, KOmopoe 8bINOTHAEMCSA 8 KOHUE KaxOoli
umepayuu Yyuksa, 06bI4HO OHO UHKPEMEHMUPYEM CHeMYUK.

Cnegyert 05paTI/1Tb BHUMaHuWe Ha HauGonee pacnpoCTpaHeHHbIE BAPUaHTbl NCNONb30BAHNA 9TOW KOH-

CTPYKLUK:

for (i=0;i<n;i++) {
data_element

Tpynna anemeHmos d0aHHbIX Nosensemcs n pas. Ycnosus e npedenax
2pynnbl aNIeMeHmMo8 GaHHbIX MO2ym 3aelcemb OMm 3HaYeHus
nepeMeHHoll yrnpaesneHus UUKIoM i, Komopas o6Hynaemces npu

repeomM rnosienieHuU, yeenu4ueaemes Ha 1 npu emopom nosierieHuu u m. 0.

Kak oTMeueHO, rpynna 3reMeHTOB [aHHbIX MOXET COZepXaTb BIIOXKEHHbIe YCNOBHbIE KOHCTPYKLMW.
Ons koMnakTHOCTM ckoBku {} MOryT GbITb ONyLLEHbI, KOTAA CReAyeT TONbKO OAWUH 3NEMEHT AAHHbIX.

data_element []

data_element [n]
data_element [m][n]

data_element [Iim][n]

data_element [m...n]

fBnaeTca MacCMBOM AaHHbIX.
Konu4ectBo aneMeHTOB MaccuBa 3aBUCUT OT KOHTEKCTa.

Asnserca (n+1)-M aNeMEHTOM MaccuBa AaHHbIX.
AsnsieTcsa anemeHToM (M+1)-i cTpoku (n+1)-ro ctonbua AByXMEPHOIro Maccuea

JaHHbIX.

Asnsetca (+1), (m+1), (n+1)-M 9NEeMEHTOM TPEXMEPHOr0 MacCMBa AaHHbIX.

Butbl maccusa data_element ¢ m no N BKIMOYUTENLHO.

3HaHue camoro CMHTakcuca noToka 6uToB B 5.3 HE CneayeT cumTaTb AOCTATOMHBIM ANA AeKoaupoBa-
HUSA. B 4aCTHOCTM, 3TO NULLbL ONpeaenAeT KOPPEKTHbIM U CBOOOAHBIN OT OLUMBOK BXOAHOW NOTOK 6uToB. Peanb-
Hble AeKoAepbl ANA TOro, YToObl NpaBMNbHO HavaTb AEKOAMPOBaHKE, AOMKHbI UMETb CpeacTBa 0OHapYKeHUA
CTapTOBbIX NOCMNE40BaTENIbHOCTEN.

bytealigned() Bosepalyaet 1, ecnu TekyLias no3nuUMa HaxoauTcs Ha rpaHuue Baiita, Tak 4To cneay-
IoLmin 6uT notoka ByaeT nepebiM GUTOM HOBOrO GaiiTa. B npoTMBHOM cnydae yHKUMA
Bo3Bpatuyaert 0.

nextbits() Peanusyer cpaBHeHWe cTpoku 6UTOB CO CTPOKOK OMTOB Ha BXOAe Aekodepa.

next_start_code() Ynanset Bce HyneBsble 6uThl n 6uThbl cTadpduHra u onpeaensaeT NonoXeHMe cneayloLle-
ro CMHXpOCNoBa.
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CuHTakeuc Konnyecteso 6utos MHeMoHuka
next_start_code () {
while (!bytealigned()) .
zero_bit ! 0
while (nextbits() /= 0000 0000 0000 0000 0000 0001") 8 ‘00000000’
zero_byte
}

3T1a (hyHKUMA NPOBEPSIET, ABNAETCA NU TEKyLLas no3uumsa nobanTHO BbIPOBHEHHON. Ha4Ye NpucyTCTBY-
0T HyneBble OUTbl cTad)puHra. STO 03HAYAET, YTO Nepes CUHXPOCMOBOM MOXET MPUCYTCTBOBATL N0Goe Ko-
NMYecTBO HyneBbiX 6anToB. B CBA3W C 9TMM CMHXPOCMOBO BCErAa ABMNAETCH NOGANTHO BLIPOBHEHHBLIM U €My
MOXET NpeaLecTBOBaTh N060e YMCNO HyneBbIX OMTOB cTacdhduHra.

4. CTpyktypa uncppoBon ob6paboTkn 3ByKOBbIX CUTHaAroB

4.1 KoauposaHue

Koaep obpabarbiBaeT LMGPOBON 3BYKOBOW CUIHAM M CO34AET NOTOK CXKATbIX AAHHBIX ANS XpaHeHuA. An-
rOPUTM KoZepa He NOANEXMT CTaHAapTM3aLUmMKu U MOXET UCMOSIb30BaTh Pa3fyHbie CNOCODObLI OLIEHKU CIYyXOBOIO
MacKMpoBaHUs, KBaHTOBaHUsI U MacluTabupoBaHusa. OpgHako dopMaT AaHHbIX Ha BbIXOAE Koaepa AOIKEH CO-
OTBETCTBOBATb CI'IeU'VI(t)VIKaU'VIFIM pasgena 5B Lenax KOPPEeKTHOro UCnonb3oBaHUA B 3ByKOBbIX NMPUITOXKEHUAX.

3ByKOBble
WKM-oTcHeTb! KoavpoBaHHbI#
32;44,1; 48 k'y MOTOK
| npeospa-| o o KeaHTUpoBaHue »{ dopmmpoBaHue _
™ somanue 1 koaupoBaHue ) tpeiima >
A
MeuxoakycTtu-
- yeckas moaenb Kogep
HononHutencHble gaHHbIe

PucyHok 1 — ObLas cTpykTypa kogepa

P1CYHOK 1 unniocTpUpyeT CTPYKTYPY Kogepa 3BYKOBbIX CUrHarnos. OTCHETLI 3ByKOBOIO CUrHana noctynaior
Ha Bxog kogepa. B Grnoke 4aCcTOTHO-BPEMEHHOI0 Npeobpa3oBaHNA CUrHanN pasaenseTcs Ha Nosnocel ¢ AeLUuMa-
Lmen cybnonocHbix otcyeToB. OTCYETHI HA BbixOae Onoka 4YaCcToTHO-BPEMEHHOro npeobpa3soBaHust MOryT ObiTb
HasBaHbl CyGnonocHbIMM oTcHeTaMm (Kak Ha YpoBHe | unu Il, cM. HUXE) unu koadhmumMeHTamMm YacToTHO-Bpe-
MeHHoro npeobpa3osaHus (kak Ha YposHe lll). McuxoakycTuyeckas mogenb CO34aeT psa AaHHbIX, NO3BOMSIO-
LLMX YNpaBnsTb KBAHTOBAHWEM M KOAMPOBaHUEM. 3TU AaHHbIE Pa3nU4alOTCs B 3aBUCHMOCTM OT (hakTU4ecKon
peanu3auuu kogepa. OguH U3 BO3MOXHbIX BAPMAHTOB COCTOUT B MCMOJSIb30BAHUM OLIEHKM MOpOora MackMpoBaHUs
ANA ynpaeneHusi KBaHTOBaHUEM. Bok KBaHTOBaHWA 1 KOAMPOBaHUSI NPOM3BOAWUT CUMBOSbI KO4A U3 OTCHETOB
Ha BbIX0Z4e Oroka 4acTOTHO-BPEMEHHOro NpeobpasoBaHus. 3TOT GMNOK TaKKe MOXET 3aBUCETb OT KOHKPETHOTO
koaepa. Brnok hopmupoBaHus kagpa nobaBnsieT gaHHble TEKyLLEro 6rnoka K BbIXO4HbIM JaHHbLIM Apyrux 6r10koB,
a TaKKke Apyryto nHdopMauuto (Hanpumep AaHHble AnNA Koppekumn ownbok) B cnydae HeoBXxoauMOCTU.

CyLLEeCTBYET YETbLIPE Pa3nuYHbIX pexuma paboTbl kogepa: MOHO; ABa KaHana (4Ba HE3aBUCUMbIX 3BYKO-
BbIX CMrHana, KogupoBaHHbIE B NPeAenax ogHoro notoka 6UToB); cTepeo (NeBble U Npasblie CUrHasbl cTepe-
onapbl, KOAUPOBAHHOW B Npeaenax og4HOro NoToka 6utoe); U joint stereo (Neeble U Npapble CUrHanbl CTepeo-
napbl, KOAMPOBAHHON B Npeaenax 0AHOro NoToka 6MTOB C YCTPAHEHMEM NPOCTPAHCTBEHHOM M30LITOMHOCTH).

8
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4.2 YpoBHMU

B 3aBMCUMOCTM OT NPUNOXEHUSI MOTYT UCMOMNb30BATLCA Pa3NUyHble YPOBHM CUCTEMbl KOAWPOBAHUA
C YBENUUUBAIOLLEINCA CROXHOCTLIO KOAEPa U NPOU3BOAUTENBLHOCTLIO. [lekoaep 3ByKOBOro curHana YposHa N
OOMKEeH AeKoANPOBaTL AaHHbIE, KOTOPbIe Obinn 3aK0AMPOBaHbLI B YpoBHE N U BO BCEX YPOBHAX HMKE N.

YposeHs |

B 3TOM ypoBHE UCNONb3yeTCs:

- YaCTOTHO-BPEMEHHOE Npeobpa3oBaHUe HA OCHOBE pa3fieNneHusi BXOAHOTO CUrHana Ha 32 noaamanasoHa;

- hukcnpoBaHHaa ANMHA KOAMPYEMON BbIOOPKM, MCMXOAKyCTUYECKAA MOAeNb, YNpaBnsiowasa npouec-
COM aAanTUBHOrO pacnpeaeneHms OUTOB U KBAHTOBAHUEM HA OCHOBE GNOYHOr0 KOMMNAHAUPOBAHUS;

- hopmmupoBaHUE NOTOKA lAHHbIX.

MuHumManbHOe TeopeTuyeckoe BpeMs 3aiepXKKM NpU KoagMpoBaHuu/aekoanposaHum ana YposHs | co-
cTaenser npubnuanutensHo 19 mc.

YposeHb I

B aToM ypoBHEe MCNOMb3yeTcs AOMNONHUTENBHOE KOAMpPOBaHME UH(popmauumn o pacnpeaeneHnmn Gutos,
macrabupyowmx koaPUUMEHTOB U oTcYeTOB. MNPUMEHSIOTCA pasnuyHble pa3Mepbl BbIGOpok. MuHuMans-
HO€e TeopeTUYeckoe Bpemsa 3aiepkku Npu KoAMpOBaHUK/ aekoampoBaHun ana Yposhs |l cocraenaeTt npubnu-
3uTenbHO 35 Mc.

YposeHs I

B 3TOM ypOoBHE UCnonb3yeTcs rmbpuaHbiin HaGop hHUNLTPOB C NOBLILLEHHOW pa3speLuaioLein cnocobHo-
CTbl0 NO 4actoTe. [lobaBneHbl HEpaBHOMEPHOE KBAaHTOBaHWE, afanTUBHOE pa3faeneHne curHana Ha kaapbl
1 HTPONUItHOE KoampoBaHue. MuHumansHoe TEOpeTUIECKOE BPpeMSA 3a4EPKKM NPU KOAMPOBAHUKN/ 4eKoaupo-
BaHuu Ans YposHs Il coctaBnsieTr npubnuaurensHo 59 Mc.

Joint Stereo moxeT ObITb 4OOABNEHO KaK AONONHUTENbHAA DYHKUUA K MIOGOMY U3 YPOBHEN.

4.3 XpaHeHue

Pa3nu4yHble NOTOKU KOAUPOBAHHOTO BUAEO, KOAUPOBAHHOTO 3BYKOBOTO CMHANA, AaHHbIX CUHXPOHW3aLMH,
CHUCTEMHBIX A@HHbIX U JOMONMHUTENMbLHBIX JaHHBIX MOTYT ObITb COXpaHEHb! BMECTe Ha HocuTene. Mpouecc pe-
JAKTMPOBaHUS 3BYKOBbLIX CUTHANOB YNPOCTUTCA NPU HANW4YUN aapecauui.

Ucnonb3oBaHue AaHHbIX MOXET NOAPa3yMeBaTh yaaneHHbIi goctyn. Mpu 3ToM B3aMMOAENCTBUE OIK-
HO OCYLLECTBNATLCA YEPes YCTPOMCTBO YNPABNEHNS, OTAIMYHOE OT CaMOr0 JeKoaepa. ATO YCTPOWCTBO ynpas-
NEeHWs AOMKHO BOCNPUHMMATL MONb30BATENbCKUE KOMaHAbI, CYMTLIBATD U MHTEPNPETUPOBATL UHGOPMALIMIO
0 CTpykType 0asbl JaHHbIX, CHUTbIBATb MHAOPMALIMIO C HOCUTENEH, AEMYNBTUNNEKCMPOBATL MHGOPMALMIO,
OTNUYHYIO OT 3BYKOBOIA, U NepeaaBaTh ayaumoaHHbIe K ayanoaekoaepy ¢ TpeGyeMoi CKOpoCTbIO CHUTLIBAHUS.

4.4 OexkogupoBaHue

[Jekoaep NpUHMMAET CKaTble ayAMoaaHHbIE COrMacHo 5.1, 1eKoAMPYET 3MEMEHTbI AaHHbIX COFMNacHo 5.2
U UCTIONb3YET MHPOPMALMIO ANA BbIBOAA LMGPOBOro 3BYKOBOrO CUTHAMA COrMacHo 5.3.

3BYKOBbIE
KopvpoBaHHbIiA MKM-oTcuetbl
MOTOK 32;44,1; 48 kU
_ | Dexoamposa- [ O6paTHoe _
Hue tpeiima PeKoHCTpyKuust [— npeo6pasoBaHue o

-| Hexopnep

l [ononHutensHble AaHHbIe

PucyHok 2 — ObLas cTpyKkTypa Aekopepa

PucyHok 2 unnioctpupyet 6a30Byt0 CTPYKTYPY AeKofepa 3BYKOBbIX CUrHanoB. [JaHHbIe NOCTyNaloT B ae-
Kogep U NoAnexar npoBepke Ha Hanuuue oLwMBOoK, eCriv NPU KOAUPOBAHUM 3TO BbINO NPEAYCMOTPEHO (CM.
5.2.4). 3aTem OHU pPacnakoBLIBAKOTCA ANS BOCCTAHOBIEHWUA PA3NUYHbIX YacTen uHpopmauunu. Bnok pekoH-
CTPYKLMM BOCCTaHaBIIWBAET KBAHTOBAHHbIE KOI(MMULUMEHTbl npeobpasosaHusa. C nomoLlblo o6paTHOro ya-
CTOTHO-BPEMEHHOro npeobpasoBaHus 3Tu koadpduuneHTsl Nnpeobpasytotrcs B MIKM-oTcueTbl.
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5 TexHunueckue TpedboBaHuA

5.1 Cneundukauma KOOQUPOBAHHOIO 3BYKOBOIO NOTOKA

5.1.1 3BykoBas nocrieaoBaTefNIbHOCTb

CuHTakcuc KonuyecTteo 61TOB MHeMOHMKa

audio sequence() {
while (nextbits ()==syncword) {
frame()
}
}
5.1.2 3BykoBomn pperm
CuHTakcuc KonunyecTteo 6uTOB MHeMOHuMKa
frame() {
header()
error_check()
audio_data()
ancillary_data()
}
5.1.3 3aronoBok
CuHTakcuc KonuyecTteo 6uTOB MHeMOHuMKa
header() {
syncword 12 bslbf
D 1 bslbf
layer 2 bsibf
protection_bit 1 bslbf
bitrate_index 4 bslbf
sampling_frequency 2 bslbf
padding_bit 1 bslbf
private_bit 1 bslbf
mode 2 bslbf
mode_extension 2 bslbf
copyright 1 bslbf
original/copy 1 bslbf
emphasis 2 bslbf
}
5.1.4 MpoBepka Ha OWUNOKKN
CuHTakcuc Konuuectso MHeMoHKKa
ouTtos
Error_check() { 16 rpchof
if (protection_bit == 0)
crc_check
}

10
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CuHTakcuc KonnyecTso 6utos MHeMoHuKa
audio_data () {
for (sb=0; sb <bound; sb++)
for (ch=0; ch <nch; ch++)
allocation [ch] [sb] 4 uimsbf
for (sb=bound; sb <32; sb++) {
allocation [0] [sb] 4 uimsbf
allocation [|] [sb]=allocation [0] [sh]
ior (sb=0; sb <32, sb++)
for (ch=0; ch <nch, ch++)
if (allocation [ch] [sb]! =0)
scalefactor [ch] [sb] 6 uimsbf
for (s=0; s <12; s++) {
for (sb=0; sb <bound; sb++)
for (ch=0; ch <nch, ch++)
if (allocationfch] [sb]! =0)
sample [ch] [sb] [s] 2...15 uimsbf
for (sb=bound; sb <32; sb++)
if (allocation [0] [sb]! =0)
sample [0] [sb] [S] 2...15 uimsbf
}
}
5.1.6 [laHHble 3BYKOBOro curHana. Yposens Il
CuHTakcuc KonunyecTso 6utos MHemoHuKa
audio_data()
{
for (sb = 0; sb<bound; sb++)
for (ch=0; ch <nch; ch++)
allocation [ch][sb] 2.4 uimsbf
for (sb=bound; sb<sblimit; sb++) {
allocation [0][sb] 2.4 uimsbf
allocation[1][sb] =allocation [0][sb]
}
for (sb = 0; sb <sblimit;, sb++)
for (ch=0; ch <nch, ch++)
if (allocation [ch][sb]! =0)
scfsi [ch] [sb] 2 bslbf
for (sb=0; sb <sblimit; sb++)
for (ch=0; ch <nch, ch++)
if (allocation [ch] [sb]! =0) {
if (scfsi [ch] [sb] =0) {
scalefactor [ch] [sb] [0] 6 uimsbf
scalefactor [ch] [sb] [1] 6 uimsbf
scalefactor [chl [sb] [2] 6 uimsbf
} 6 uimsbf
if ((scfsi [ch] [sb] =) || (scfsi[ch] [sb] =3)) {
scalefactor [ch] (sb] [0] 6 uimsbf
scalefactor [ch] [sb] [2] 6 uimsbf
}
if (scfsi [ch] [sb] ==2)
scalefactor [ch] [sb] [0] 6 uimsbf

11
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OkoHYyaHue mabnuupl 5.1.6

CuHTakecunc KonnyecTso 6utos MHemoHuKa
}
for (gr=0; gr <12; gr++) {
for (sb=0; sb <bound; sb++)
for (ch=0; ch <nch; ch++)
if (allocation [ch] [sb)! =0) {
if (grouping [ch] [sb])
samplecode [ch] [sb] [gr] 5..10 uimsbf
else
for (s=0; s <3; s++)
sample [ch] [sb] [37gr+s] 3..16 uimsbf
}
for (sb=bound; sb <sblimit; sb++)
if (allocation [0] [sb]! =0) {
if (grouping [0] [sb])
samplecode [0] [sb] [gr] 5..10 uimsbf
else
for (s=0; s <3; s++)
sample [0] [sb] [3*gr+s] 3..16 uimsbf
}
}
}
5.1.7 [laHHble 3BYyKOBOro curdana. YposeHs lll
CuHTakcuc KonunyecTso 6utos MHemoHuKa
audio_data () {
main_data_begin 9 uimsbf
if (mode=single_channel)
private_bits 5 bslbf
else
private_bits 3 bslbf
for (ch=0; ch <nch; ch++)
for (scfsi_band=0; scfsi_band <4, scfsi_band++)
scfsi [ch] [scfsi_band] 1 bslbf
for (gr=0; gr <2; gr++)
for (ch=0; ch <nch; ch++) {
part2_3_length [gr] [ch] 12 uimsbf
big_values [gr] [ch] 9 uimsbf
global_gain [gr] [ch] 8 uimsbf
scalefac_compress [gr] [ch] 4 bslbf
window_switching_flag [gr] [ch] 1 bslbf
if (window_switching_flag [gr] [ch]) {
block_type [gr] [ch] 2 bslbf
mixed_block_flag [gr] [ch] 1 uimsbf
for (region=0; region <2; region++)
table_select [gr] [ch] [region] 5 bslbf
for (window=0; window<3; window++)
subblock_gain [gr] [ch] [window] 3 uimsbf

}

else {
for (region=0; region <3; region++)

12
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}

main_data ()

CunHTakcue KonnuyecTtso 6uTos MHemoHMKa

table_select [gr] [ch] [region] 5 bsibf
region0_count [gr] [ch] 4 bsibf
region1_count [gr] [ch] 3 bslbf

}
preflag [gr] [ch] 1 bslbf
scalefac_scale [gr] [ch] 1 bslbf
countltable_select [gr] [ch] 1 bslbf

Hwxxe onpeaensieTcs CTpykTypa OCHOBHOIO NoToka OuToB gaHHbix. Mone main_data B audio_data() co-
Aepxut 6aiTbl OCHOBHbIX AaHHbIX. OaHaKo u3-3a CBOWCTB KoAoB XadhdmaHa, ncnonbsyemolx Ha YposHe I,
OCHOBHbI€ AaHHble Kaapa 06bIMHO HEe creayioT HENOCPeACTBEHHO 3a 3arorfoBKOM M crnyxebHon nHdopMauuein
00 arom kagpe. OaHHble main_data Ha4YmHAKOTCA B NOTOKe OUTOB nepes 3aronoBkoM dypenmMa npu otTpuua-

TeNbHOM CMEeLLeHUK, 3agaHHOM 3Ha4YeHueM main_data_beg.

CuHTakcuc

KonunyecTtso GuTOB

MHeMOHUKa

main_data () {
for (gr=0; gr <2; gr++) {
for (ch=0; ch <nch; ch++){

if (mixed_block_flag [gr] [ch]) {
for (sfb=0; sfb <8, sfb++)
scalefac_| [gr] [ch] [sfD]
for (sfb=3; sfb <12, sfo++)
for (window=0, window <3, window++)
scalefac_s [gr] [ch] [sfb] [window]
}
else {
for (sfb=0; sfb <12; sfb++)
for (window=0; window <3; window++)

scalefac_s [gr] [ch] [sfb] [window]

}

else {
if ((scfsi [ch] [0] =0) || (gr = 0))
for (sfo=0; sfb <6, sfo++)
scalefac_| [gr] [ch] [sfb]
if ((scfsi [ch] [1] =0) || (gr = 0))
for (sfb=6; sfb <11, sfb++)
scalefac_I [gr] [ch] [sfb]
if ((scfsi [ch] [2] == 0) |l (gr = 0))
for (sfb=11; sfb <16; sfb++)

if (Window_switching_flag [gr] [ch] =1) && (block_type [gr] [ch] =2)) {

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

13
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OkoHYaHue mabnuupbl

CuHTakcunc KonunyecTso 6utos MHeMoHuKa
scalefac_I [gr] [ch] [sfb] 0...3 uimsbf
if (scfsi [ch] [3] =0) |l (gr = 0))
if (sfb=16; sfb <21, sfb++)
scalefac_I [gr] [ch] [sfb] 0...3 uimsbf
}
Huffmancodebits ()
}
}
for (b=0,; b <no_of_ancillary_bits; b++)
ancillary_bit} 1 bslbf
}
CuHTakeuc KonunyecTso 6utos MHemoHuKa
Huffmancodebits () {
for 0=0, | <big_values™2; | + =2){
heod [|X]] [I¥] 0...19 bsibf
if (Ix] == 15 && linbits> 0)
linbitsx 1...13 uimsbf
if (x! =0)
sighx 1 bslbf
if(lyl == 15 &&linbits> 0)
linbitsy 1...13 uimsbf
if (y! =0)
sighy 1 bslbf
is[=x
is[+1]1=y}
}
for (; I<big values™2+count*4; | + = 4) {
heod [IVI] [Iwl] [Ix1] [Ix1] 1.6 bsibf
if (v! =0)
sighv 1 bslbf
if (w! =0)
sighw 1 bslbf
if (x! =0)
sighx 1 bslbf
if (y! =0)
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OKoHYaHue mabnuupl!

CuHTakene Konuyectso 6utoB MHeMoHuUKa
signy 1 bslbf
is[f]=v
is[/+=w
is[/+2] =x
is[/+3] =y

}
for (; 1 <576, 1 ++)
is[f] =0

5.1.8 lononHuTtenbHbIE€ AaHHbIE

Konunyectso
CuHTakcuc MHeMoHuKa
6uToB
ancillay_data() {
if (fayer == 1) || (fayer == 2))
for (b=0,; b <no_of_ancillary_bits; b++)
ancillary_bit 1 bsibf
}
5.2 CemMaHTMKA NOTOKA 3BYKOBbIX CUrHANoB
5.2.1 Obwas nocneaoBaTesNibHOCTb AAHHbIX 3BYKOBbIX CUTHANoOB
dpenm:
- YposHu |l u ll: Yactb notoka 6uToB, AEKOAMPYEMAS C UCMONL30BAHMEM AAHHLIX, KOTOPbIE COAEp-
XKaTCS TONbKO B HEM caMOi. YpoBeHb | cogepxuT nndopmauumio o 384 orcuetax,
YpoBeHb || — 0 1152 oTcyeTax. HaunHaeTca ¢ CMHXPOCNoBa U 3aKaH4YMBAETCA HEMO-

CpeaCTBEHHO nepej creayowmmM CUHXPOCNoBOM. COCTOUT U3 LIENOro Yucna cnoTos
(4eTbipe Gavita Ha YpoBHe |, oauH Gant Ha YposHe II).

- YposeHs I Yactb notoka 6uToB, AekogupyemMas ¢ UCnonb30BaHMEM paHee Nofy4YeHHOW OCHOB-
HoW nHpopmauuu. Ha Ypoehe Il oHa cogepxut nHdopmayuto o 1152 orcuerax.
HecmoTpst Ha TO YTO PaCcCTOAHUE MEXAY COCEAHUMU CUMHXPOCITOBAMU PABHO LENO-
My uncny cnotoB (oauH 6anTt Ha YposHe lll), ayanoaaHHble ogHoro dpenma oBbl4HO
He coaepXkaTcsa Mexay ABYMSI COCEAHUMMU CUHXPOCIOBAMM.
5.2.2 3BykoBo# ppeiim
header — Yactb notoka OuTOB, coaepkaLlas CUHXPOHU3AUMIO U MHOPMAaLMIO O COCTOAHUM.
error_check — Yactb noToka OMTOB, cogepxaLiasa nHdopmMaumio Ana oGHapy>keHus owmBbok.
audio_data — YacTtb notoka 6utoB, cogepxallaa nHgopmayuio 06 oTcueTax 3ByKOBOro curHana.
ancillary_data — Yactb notoka GMTOB, KOTOpasi MOXET UCMOMNb30BATLCS ANA AOMNONMHUTENBbHbLIX AAHHbIX.
5.2.3 3aronoBok
MepBble 32 6uTa (YeTbipe BanTa) ABNAOTCA 3arofiloBKOM, KOTOPbI OAMHAKOB ANA BCEX YPOBHEN.
syncword — CunxpocnoBo, butosas crpoka ‘1111 1111 1111 1111°.
ID — NaenTtudpukatop anroputma. PaeeH ‘1’ ana ISO/IEC11172-3 Ayauo, sHaueHue ‘0’ 3apesepBupoBa-
HO. layer — 2 6uTta, onpeaensiowmne ncnonb3yeMblii YpOBEHb:

15



rocCT P 54711—2011

YpoBeHb
“11 YpoBeHb |
“10° YpoBeHb Il
‘01 YposeHb |ll
‘00’ B3apesepBUpoBaHHO

Mpu cmeHe ypoBHA fonycTum cOpoc aekoaepa.

protection_bit — buT, onpeaenaloLwuin AONONHEHWE HYNAMM, ANs YNPOLEHUs 06HaPYXEHUs1 U yCTpaHe-
Hus owmbok. PaseH 1, ecnu AononHeHWe OTCyTCTBYET, 0 — eCcnu TakoBOE NPUCYTCTBYET.

bitrate_index — YeTbipe OuTa, onpegenser CKOpoCTb nepegadvn. Npu paBeHCTBe BCceX GUTOB HYNIO
yCTaHaBnNMBaeTcs «CBOOOAHLIN hopMaTy», MPU KOTOPOM UCMONb3yeTrcs (PUKCMPOBAHHAA CKPOCTb nepeaauu,
He yKa3aHHada B crnucke. « PUKCMpOBaHHaA» 03Ha4aert, uto hperm cogepxmT unm N, unm N+1 cnortos B 3a-
BMCUMOCTU OT 3HAYEHUs1 AONOMNHUTENBHOrO BuTa. bifrate_index sBnAeTca UHAEKCOM Tabnuubl, KoTopasa OTnu-
yaeTcs AN pasnuMYHbIX YPOBHEN.

bitrate_index yKka3sblBaeT Ha NOSMHYK CKOPOCTbL Nepeaayn He3aBMCUMO OT pexxuma (ctepeo, joint_stereo,
dual_channel, single_channel):

CkopocTb nepegauu, kK6ut/c
bitrate _index YpoBseHsb | YposeHsb I | YposeHs |l|
‘0000’ CeoGoaHbli CB0GOHbI CB0GOAHBIA
‘0001’ 32 32 32
‘0010’ 64 48 40
‘0011 96 56 48
‘0100’ 128 64 56
‘0101’ 160 80 64
‘0110 192 96 80
‘01171 224 112 96
1000’ 256 128 112
10071’ 288 160 128
1010’ 320 192 160
“1011* 352 224 192
1100’ 384 256 224
“1101 416 320 256
“1110° 448 384 320
1111 3anpelleHo 3anpeLyeHo 3anpelleHo

Onsa obecnevyeHnss MUHUMAanNLEHO BO3MOXHOW 3afepXkku aekodep He o0s3aH noaaepkuBaTtb MnaBHOE
N3MEHEHME CKOPOCTU nepeaayn Ha YpoBHe | nnu ll. YposeHsb Il nogaepxmBaet nepeMeHHy CKOpOCTb nepe-
Aauun ¢ nepekntodeHnem bitrate_index. Mepeknioyats bitrate_index moxHo nubo agns ontuMmmnsayum Tpebosa-
HUSA XpPaHEeHUA AaHHbIX HAa LM POBOM HOcuTene, NMBO ANst MHTEPNONSILMMW NPOU3BONBLHON CPEAHEN CKOPOCTU
nepeaayn AaHHbIX MyTeM MEPEKNioYeHns Mexay COCeAHMMM 3HAYEHUSIMKU B Tabnuue CKOpOCTU nepeaayn.
OpHako npu UCnonb3oBaHuM cBOBOAHOrO hopmarta CKOpOCTb Nepeaaqn AomkHa ObiTb PUKCUpPOBaHHON. [e-
Koaep, pabotas B cBOOOAHOM pexume, He 06s3aH noaaepXMBaTb CKOPOCTU nepeaaydn Boile 448 kbut/c, 384
K6ut/c 1 320 kbut/c Ha YposHsix |, Il n Il cOOTBETCTBEHHO.
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[ns YpoBHs |l paspeLueHbl He BCE BO3MOXHbBIE KOMOMHALMKU CKOPOCTU Nepesaqn U pexuma (CM. cneay-
owyto Tabnuuy):

CKOpOTgM:_?EeAaqM' PaapemeHHble pPeXUMbI
CBob6oaHblii hopmar Bce pexumel
32 Single_channel
48 Single_channel
56 Single_channel
64 Bce pexumbl
80 Single_channel
96 Bce pexumbl
112 Bce pexumbl
128 Bce pexumbl
160 Bce pexumbl
192 Bce pexumbl
224 Crepeo, intensity stereo, dual_channel
256 Crepeo, intensity_stereo, dual_channel
320 Crepeo, intensity _stereo, dual_channel
384 Crepeo, intensity_stereo, dual_channel

sampling_frequency — YcTaHaeBnuBaeT 4acToTy AUCKPETM3aUMUU, COMNAacHO AaHHbIM crieaylowen
Tabnuupl:

YacToTa AncKkpeTH3aLmn Yacrorta, K'Yy
‘00’ 441
‘01 48
10’ 32
11 3apesepsupoBaHo

Mpu cMeHe YacToThl ANCKPETM3aLunmn BO3MOXEH cBpOoC 3BYKOBOTO AeKoaepa.

padding_bit — Ecnv aToT OuT paBeH ‘1’, ppeiiMm Coaep>XMT AONONMHUTENbHLIN CNOT ANA NOACTPOVKK cpea-
Hen CKOPOCTU Nepeaayu K Yactore AUCKpeTU3aumm, uHade — 6ut paseH ‘0’. [lononHeHue HynsiMm Heobxoaumo
npu Yactote anckpeTusauum 44,1 kM. lononHeHue HyNAMKU MOXET Takke TpebosaTkbcs B CBOB0AHOM chopmarTe.

[lononHeHue HyNAMKN JOIDKHO ObITb NPUMEHEHO K NMOTOKY OUTOB Tak, YTOObI CyMMapHasa AnvHAa KOaUpo-
BaHHbIX PpPeriMoB, NOCNe ONpeAEneHHOro KonM4ecTsa ayamodpeiiMoB He OTKMOHsNach Gonee yem Ha +0,
MMHYC 1 CNOT OT CNeAyIoLLEro BLIMUCIIEHHOTO 3HAYEHUS:

TekyLwmii cpeim
cymmapHas gnuHa dpeima = Z (frame _size-bitrate/sampling frequency),
nepsbi perim

roe frame_size = 384 ans YposHs | n 1152 ansa YposHs Il unu 111
Creayownin METOA MOXET UCNONMb30BAaTLCA AN onpeaeneHnst He0BX0AUMOCTY AONONMHEHUSA HYNSIMU:
ans 1-ro ayauodpenma:
rest=0;
padding = HeT;
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ANA KaXkaoro nocneayowero ayanodpeiima:
if (Level == 1) dif = (12 * bitrate) % sampling_frequency;
else dif = (144 * bitrate) % sampling_frequency;
rest = rest — dif;
if (rest <0) {
padding = yes;
rest = rest + sampling_frequency;

else padding = no;
private_bit — BUT NS NMYHOIO NOMb30BaHMUA.
mode — OnpeaensieT pexxum cornacHo cneaytouwen Tabnuue. Ha YpoeHax | u Il pexxum joint_stereo
asnaetca intensity_stereo, a Ha Yposhe lll, 310 — infensity_stereo n/unn ms_stereo.

mode Pexum
‘00’ CTtepeo

‘01 joint_stereo (intensity_stereo n/unn ms_stereo)

10 dual_channel

“11 MoHo

Ha YpoBHe | BO BCEX pexumax Kpome joint_stereo, 3HaueHue bound pasHo 32. Ha YposHe |l BO BCcex
pexxumax, kpome joint_stereo, s3HadeHue bound paBHo shiimit. B pexxume joint_stereo bound onpegensercs
no mode_extension.

mode_extension — 3T BuTbl UCNONbL3YIOTCA B pexkume joint_stereo. Ha YposHsax | u || oHM yka3sbiBatoT,
Kakume cybnonocbl HaxoaaTca B pexxuMme intensity_stereo. Bce gpyrme cybnonocbl KOAUPYIOTCS B PEXUME CTe-
peo:

mode_extension Cy6nonochkl
‘00’ Cy6bnonockl 4—31 B intensity_stereo, bound=4
‘01 Cy6nonockl 8—31 B intensity_stereo, bound=8
10’ Cy6nonockl 12—31 B intensity_stereo, bound=12
“11 Cybnonockl 16—31 B intensity_stereo, bound=16

Ha YposHe Il 3T 6uThbl yKkasblBaloT TUN NPUMEHSIEMOTO MeToaa joint_stereo. YacTOTHble AnanasoHbl,
A8 KOTOPLIX NPUMEHSIOTCA pexxuMbl intensity_stereo u ms_stereo, HeSIBHbI B anroputMe:

mode_extension intensity_stereo ms_stereo
‘00’ Boikn Bbikn
‘or Bkn BeIkn
10 Bbikn Bkn
“11 Bkn Bkn

Cneayet OTMETUTL, YTO PEXUM Stereo UCMonb3yeTcs, ecnu BUTbl peXkxMMa yKa3biBaloT Ha Sfereo unu,
YTO 3KBUBANEHTHO, €Crnn OuTbl peXxMma yKa3blBalT Ha UCMONbL30BaHWUE pexuma joint_stereo npu mode_
extension NnoKasbIBalOLEM, YTO PeXxuUMbI intensity_stereo n ms_stereo BbIKMOYEHbI.

copyright — Ecnu 3T0T 6UT paBeH ‘0’, He 3awuLLeH aBTOPCKUM npaBoM, ‘1’ — aBTOPCKME npaBsa 3a-
LLMLLEHBI.

original/copy — 3T0T 6uT paseH ‘0’, ecnu NOTOK OMTOB ABMAETCA KONMen, “1°, ecnn 310 OpuruHan.

emphasis — YKa3blBaeT Ha TUM YaCcTOTHOW KOPPEKLUW, KOTOPbIA JOJDKEH MCMONb30BaTLCA:
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emphasis YacToTHas koppeKuus
‘00’ Het
‘o1 50/15 mke
“10° 3apesepBupoBaHo
“11° CCITT JA17

5.2.4 MpoBepka Ha OWUGKN

crc_check — 16-OUTHbIN KO4 NPOBEPKM YETHOCTU UCTONbL3YETCH ANA AONOIHUTENLHOrO 0OGHapPYXeHUs
owmnboK B KOAMPOBAHHOM NOTOKE GUTOB.

5.2.5 3BykoBble AaHHbIe, YpoBeHb |

allocation [ch][sb] — Yka3blBaeT KOnM4ecTBO GUTOB, OTBEAEHHBLIX ANA KOAUPOBAHUSA OTCYETOB Cybno-
nocol sb kaHana ch. [ina cydbnonoc B pexume infensity_stereo B noToke coAepXMTCA TONbKO OAWUH 3NEMEHT
pacnpeaenexusi GUToB:

allocation [ch] [sb] BuT Ha oTcuer
0 0
1 2
2 3
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 1
11 12
12 13
13 14
14 15
15 3anpelLleHo

Kog ‘0000’ 03HayaeT, 4To OTCHETLI CyONonockl He NepeaaroTes.

scalefactor [ch] [sb] — OnpeaenseT k03h(PULUEHT, HA KOTOPLIN AOMKHbI ObITh YMHOXEHbI KBAHTOBAH-
Hble OTCYETHI cybnonockl sh kanana ch. Lects 6utoB 06pasytotT 6e33HakoBoe Liernoe, COOTBETCTBYIOLLEE HO-
mepy B Tabnuue Bb.1 «MacwratHblie koadduuueHTbl. YpoBHU | 1 ll».

sample[ch] [sb] [s] — MepekBaHTOBaHHbLIN OTCYET S cybnomnockl Sb kaHana ch. Ons cy6nonoc B pexume
intensity_stereo kooMpoBaHHOe NpeacTaBrneHme 4onycTuMo ans o6omx kaHanos.

5.2.6 3ByKoBble AaHHble. YpoBeHb Il

allocation [ch] [sb] — CoaepxuT nHdopMauuio 0 KBaHTOBATEmNsX, UCMOMb3yeMbIX AMsi OTCHETOB Cy6-
nonocel sh B kaHane ch, o Tom, 6bira M MCNONbL30BaHA FPYNMMPOBKA TPEX MOCneAoBaTeNbHbIX OTCHETOB
N 0 Konun4ecrtBee 6VITOB, UCNOoJib3yeMbIX AN KOAWPOBAHUSA OTCHETOB. 3HayeHue un OInuHa 3Toro nons 3aBUCAT
OT HOMEpa cybnonockl, CKOPOCTU NepeaaYvn u YacToTel AUCKpeTUsaumn. Butel B aToM none o6pasytot 6e33Ha-
KOBOE Lienoe, COOTBETCTBYIOLLEEe HoMepy B Tabnuue B.2a, aaHHbIe KOTOPOW ONpeaensitoT KONUYeCcTBO YPOB-
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Hell KBaHTOBaHUA. [na cybnonoc B pexume intensity_stereo notok GUTOB COAEPXKUT TONbKO OAUH SNEMEHT
JaHHbIX BblAeNneHus Ha cybnonocy.

scfsi [ch] [sb] — CopepxmT uHdopmaumio o BbiGope macLTabHbIX KOIDPULMEHTOB, NepeaaBaembIxX
ansa cybnonocbl sh B kaHane ch, U 0 TOM, ANA Kakux Yacten periMa oHu AeNCTBUTENbHLI. Ppeiim aenutca
Ha TpU paBHbIE YacTu No 12 OTCYETOB B KaXxaoun cybnonoce:

scfsi[sb] MacwrtabHble koachduLmeHTb!
‘00’ Mepepatotcs Tpu KoddpuuneHTa, AnNA YacTeit 0, 1, 2 COOTBETCTBEHHO
‘01’ Mepepatotcs gBa kodpdpuumeHTa, nepsbii AnA YacTei 0 n 1, BTOpoil AN HacTn 2
10’ MepenaeTca ofuH KO DULMEHT ANA BCeX TpeX YacTen
“11 Mepepatotca aBa koapuLmeHTa, nepBbin ANA YacTn 0, BTopon AN Yacten 11 2

scalefactor [ch [sb] [p] — YkasbiBaeT Ha KO3DULMEHT, HA KOTOPbLIN AOMKHbI ObITb YMHOXEHbI KBAHTO-
BaHHblE OTCYETHI cyBnonockl sh B kaHane ch vactu cperima p. LLlectb GuTOB COCTaBnAOT 6e33HaKOBOE Lienoe,
COOTBETCTBYIOLLEE HOMepY B Tabnuue B.1 «MacwrabHble koadduumeHTbl. YposHu | u llx».

grouping [ch] [sb] — PyHKUMSA, KOTOpaA onpeaenser UCNoMb3OBaAHUE rPYNNUPOBKU NPU KOAUPOBAHUK
oTCcYeTOoB cybnonocokl sb kaHana ch. og rpynnupoBKkOin NOHUMAETCA UCNONb30BaHUE OQHOMO KOAOBOrO CrnoBa
BMECTO TPEX NMPU KOAUPOBAHUN TPEX MOCNEA0BATENbHbLIX OTCHETOB (TPOKM) TekyLen cybnonockl sbh kaHana
ch Tekyuweii rpanynel gr. Grouping[ch][sb] Bo3BpawlaeT UCTUHY, ecnu B Tekyllen Tabnuue pacnpeaeneHus
6utoB (cm. Tabnuuy B.2a) 3Ha4YeHMe Ha nepeceveHun CTpoku sh u cronbua allocation[sh] pasHo 3, 5 unm 9.
B npoTtuBHOM cnyyae (PyHKUMA BO3BpaLLaeT noxb. Ana cybnonoc B pexume intensity_stereo rpynnuposka
gonyctuma anst o6oux KaHanos.

samplecode [ch] [sb] [gr] — KoaupoBaHHO€ npeacTasneHne Tpex nocneaosaresibHbIX OTCYETOB Cy6-
nonocobl sh kaHana ch rpaHynbl gr. 4ns cybnonoc B pexumme intensity_stereo kopupoBaHHOE NpeacTaBneHue
samplecode ponyctumo ans 060mx kaHanos.

sample [ch] [sb] [s] — KoaupoBaHHOe npeacTaBneHue otcyera s cybnonockl sb kaHana ch. ina cy6no-
noc B pexume intensity_stereo koqupoBaHHOe npefcTaBneHue BbIGOpKU AONYCTUMO ANA KaHAnoB.

5.2.7 3ByKkoBble gaHHble. YpoBeHb llI

main_data_begin — 3HadyeHue main_data_begin wcnonb3yeTca Ans OonpeaeneHns no3nuuu nepso-
ro 6uta OCHOBHbIX AaHHbIX hpeiima. 3HaueHne main_data_begin yka3biBaeT NO3MUMIO KaK OTpULUATENbHOE
cMmelleHue B GanTax OT nepBoro Galita CMHXpoHU3auuu. baliTbl 3aronoska U AONONHUTENLHOW WHOPMaLIUK
He yuuTbiBalOTCA. Hanpumep, ecnu main_data_begin = 0, TO OCHOBHbIE AaHHbIE HAYUHAIOTCA NOCne A0Nos-
HUTENbLHON UH(pOpPMaL UK.

private_bits — BuTbl Ansi 4aCTHOro Nonb3oBaHuA. Konu4ectBo private_bits 3aBUCUT OT Yncna KaHanos.
BoblageneHue 6utoB ans private_bits ucnonb3yercs Ans yBenuUYeHus obLiero konu4ectTso 6UToB AONONHUTENb-
HOW nHdopmauuu.

scfsi [ch] [scfsi_band] — Ha YposHe Il nHdopmaums o BbiGope macutabHbiX KO3(hPULMEHTOB aHano-
rMyHa nHcpopmaumm ansa Yposhsi Il. OCHOBHbIM pasnuuueM SBNSETCA MCNONb30BaHNE NepemMeHHon scfsi_band
ANA NpuMeHeHns Scfsi k rpynnam MacLTabHbiX KOS(MUUNEHTOB BMECTO eAUHUYHLIX KoadpbduumenTos. Uc-
nonb3oBaHne mMaclTabHbIX KO3PPULMEHTOB ANSA rpaHyn onpeaenseTca Scfsi:

scfsi [scfsi_band] MacwrabHble K0athPULMEHTI
‘0 KoachdpumuymeHTsl nepegatotcsa AnNa Kaxaon rpaHynbl
e KoadhpuLmneHTsl, NnepeaaHHble ANA rpanynel 0, Takke BepHbl ANS rpaHynbl 1

Ecnun ucnonb3ylotca KOpoTKMe OkHA, T. €. block_type == 2 ana oa4HOW U3 rpaHyn, To Scfsi Bceraa paBeH
0 ang aroro dperimMa.

scfsi_band Ynpaenaet uHcopmauuei o Bbibope MacwrabHbix KO3 EUUMEHTOB ANA rpynn MacwTab-
HbIX KO3thuuneHToB (Scfsi_bands):
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scfsi_band Monockl MacwTabHbIX kKoadduLueHTos (cM. Tabnuy 5.8)
0 0,1,23,4,5
1 6,7,8,9 10
2 11...15
3 16 ... 20

part2_3_length [gr] [ch] — 370 3HayeHue cogepxut Yncno 6uToB main_data, ucnonb3yemblX Ans Mac-
wTabHbIX KO3 PULIMEHTOB U AaHHBIX koga XadhpmaHa. MockonbKy pasMmep A0NOSNHUTENbHBIX AAHHbIX BCerga
NOCTOAHHbIW, TO 3TO 3HAa4YEHUE MOXET UCNOMb30BaTLCA AN ONpeAeneHus No3nLKUM Havana OCHOBHON UHAOP-
Mauuu AN cneayoLen rpaHynbl UK NONOXXEHUA AOMONHUTENBHOM MHopMaumm (ecnu OHa NPUCYTCTBYET).
Cneayet 06paTuTh BHUMAHME HA TO, 4YTO ayanodpelimbl 0OHOTO kaHana cogepxar 17 6aiToB AONOSIHUTENb-
HOM uHchopmauum, a ayauodbpenimbl CTepeokaHana cogepxar 32 Gaiita oNONHUTENLHOW MHopMauuu.

big_values [gr] [ch] — CneKkTpasnbHble 3HaYEHNA KaXKA0W rpaHyIibl KOAUPYIOTCA C UCMOMNb30BAHUEM pas-
nnyHbIX Tabnuy Xaddmaxa. BeCb 4acTOTHbIN AWana3oH OT Hyns 40 YacToTbl HankBuCcTa AenuTCAa Ha HECKOSb-
Ko obnacreii, KOTopble 3aTeM KOAUPYIOTCA NPU NOMOLLM pa3nuyHbiX Tabnuy. PasgeneHnne Ha obnactu BeINosn-
HAETCA B COOTBETCTBUMU C MAKCUMYMaMU KBAHTOBAHHbIX 3HAYEHUI C YYETOM TOTO, YTO 3HAYEHMUA HA BEPXHUX
yacToTax, kak oxxuaaercs, byayT umetb HebonbLuMe aMnnUTyAbl K BoobLue He ByayT koguposaTbes. Hauu-
Has C BEPXHMX YaCTOT NOACYMTLIBAETCA KOMIMYECTBO NAap KBAHTOBAHHbLIX 3HAYEHUIN, PABHbIX HYMNIO. 3TO YUCNO
Ha3bIBalOT zero. 3aTeM NOACHMTLIBAETCH KONMUYECTBO YETBEPOK KBAHTOBAHHBIX 3HAYEHUI ¢ aOCONIOTHLIM 3Ha-
YeHUeM, He npeBbiwarwmM 1 (To ecTb TPEOYIOLLMX TONMLKO 3 BO3MOXHBLIX YPOBHSI KBAHTOBAHUS). 3TO YMCAO
HasbIBaloT count1. B pedynbrarte nonyyaercs YeTHoe Yncno. HakoHel, Yucno nap 3HauyeHuin B HuxHen obna-
CTK cnekTpa, BONM3un Hyns 0CK 4acToT HasbiBaeTca big_values. MakcumanbHoe abCoNOTHOE 3HAaYEHUE B 9TOM
AunanasoHe pasHO 8191. Ha cneayiowem pucyHke nokasaHo onucbiBaeMoe pasaeneHue:

XXXXXXXXXXXXX 00000000000000000000000000000
- I I I

1 bigvalues*2 bigvalues*2+counti*4 iblen

3HayeHnsA xxx He onpefeneHbl. VX Konn4ecTBo KpaTHO ABYM.

3Ha4eHna — cooTBeTcTBYIOT —1, 0 Mnu +1. VX KONUYECTBO KPaTHO YeThIPEM.
3HaveHWa 000 coOTBETCTBYIOT HYMAM. MX KONUYECTBO KpaTHO ABYM.

iblen paBHo 576

global_gain [gr] [ch] — WHdopMauma o pasmepe wara KeaHTOBaHWUs nepegaetcs B global_gain. icnonb-
3yeTcs norapudmMnyeckoe KBaHTOBaHME.

scalefac_compress [gr] [ch] — OnpeaensieT uncno OMTOB, MCNOML3YEMBIX ANS Nepeaaynm MaclTabHbIX
KoahbhuLMeHTOB cornacHo cneaytowen Tabnuue:

scalefac_compress [gr] slen1 slen2
0 0 0
1 0 1
2 0 2
3 0 3
4 3 0
5 1 1
6 1 2
7 1 3
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OKOH4YaHuUe mabnuupi

scalefac_compress [gr] slen1 slen2
8 2 1
9 2 2
10 2 3
11 3 1
12 3 2
13 3 3
14 4 2
15 4 3

3HaueHua slen1 u slen2 onpepenaloT crneayioLlee:
ecnu block_type ==0, 1 unn 3:
slen1 — anuHa macwTabHbix koadpduumenToB ana nonoc ot 0 go 10;
slen2 — pnuna macwtabHbix k03dduumneHTos anga nonoc 11—20;
ecnu block_type == 2 n mixed_block_flag == 0O:
slen1 — pnuHa macwTabHbix koadpduumenTos ans nonoc ot 0 ao 5;
slen2 — pnuHa maciuTabHbeix k03 duyueHToB Ana nonoc 6—11;
ecnu block_type == 2 n mixed_block_flag == 1:
slen1 — gnuHa macTabHbIX KO MULMEHTOB Ans nNonoc ot 0 A0 7 (ANUHHOE OKHO) u 3—5 (KOpoT-
KO€ OKHO);
slen2 — pnuna macirabHeix K03 duumueHToB aAns nonoc 6—11 (KOPOTKOE OKHO).

MpumeyaHune—TMNonockl 0—7 U3 TabnuULbl NONOC C ANUHHBIM OKHOM. [Monockl 3—11 U3 TabnuLbl Nonoc ¢ ko-
POTKUM OKHOM. 3Ta koMBMHaLMsi pa3genos HenpepbiBHa M OXBaTbIBaET BECb CNEKTP YacToT.

window_switching_flag [gr] [ch] — Yka3biBaeT Ha TO, 4TO B Onoke NCNonb3yeTcsi OKHO, OTSINYHOE OT HOp-
MansHoro (tun 0).

Ecnn dnar window_switching_flag ycTtaHOBNeH, TO psia ApPYrMx NepeMeHHbIX YCTaHasBnuBaeTcs
Mo YMOSYaHUIo:

region0_count =7 (B cny4ae block_type == 1 unu block_type == 3 unm block_type == 2 n mixed_block_flag);

region0_count = 8 (B cny4ae block_type == 2 u He mixed_block_flag);

regionl_count = 36 Takum o6Gpa3om, BCe OCTaBlUMeCs 3HauYeHus obnactu big_value coaepxarcsa
B obnactm 1.

Ecnu donar window_switching_flag He yCcTaHOBNEH, TO 3HadueHue block_type pasHO HynIo.

block_type [gr] [ch] — YkasbiBaeT Ha TN OKHa Ans rpaHyrnbl (CM. onucaHne Habopa chunbTpos, YposeHs llI):

block_type [gr] Tun okHa
0 3apesepBuposaHo
1 HavanbHblil Gnok
2 3 KOPOTKUX OKHa
3 KoHeuHbIii 6rok

Block_type n mixed_block_flag coaepxat uHcpopmauuto 06 obbegmHeHnn 3HaqeHuii B 6noke u o anvHe
u konuyectee npeobpasoBanuii. Ecnn window_switching_flag == 1, To mixed_block_flag yka3biBaeT, Koaupy-
IOTCA NN HUXKHME cyBnonockl NonudasHbIX MPUNLTPOB G MCNONL30BAHUEM HOPMAarbHOro TMNa OKHa.

B cnyyae anuHHbIX 6nokoe (block_type He paBHO 2 unu, ANs HWKHMX cybnonoc, block_type pasHO 2
npu ycraHosneHHom chnare mixed_block_flag) OMIKI o6pasyeT 36 BbIXOAHbIX 3HAYEHWUI ANA Kawabix 18
BXOAHbIX. 3HaYeHMs Ha BbIXO4E B3BELUMBAIOTCA B OKHE B 3aBUCUMOCTW OT block_type, n nepeas nonosuHa
CKIa[ibIBAETCA CO BTOPOI NOMOBKUHOM NpeablayLuero 6noka. Monyyatowmincs BeKTop 3Ha4€HU i 0AHOMN NONOChI
nogaercsa Ha Bxoa 6rnoka nonudasHbIX PUNLTPOB CUHTE3A.
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B cny4ae kopoTkux 6rnokoB (ans BepxHux cyénonoc ¢ block type paBeH 2 npu yCTaHOBMEHHOM dnare
mixed_block_flag wnn ana Bcex cybnonoc ¢ block_type paBeH 2 npu c6poueHHom cnare mixed_block_flag)
Tpu npeobpa3oBaHMA BbIMOMNHAIOTCA, 00pa3sya 12 BbIXOAHLIX 3HAYEHUIA KaXaoe. OTU TPU BEKTOPA BbIXOAHbLIX
3HAYEeHUIN B3BELUUBAIOTCS B OKHE M CKIaAbIBaOTCA Apyr C Apyrom. [lobaBneHue wecTtu Hynei k 060uM KOHLaM
pe3ynbTUPYIOLLIETO BEKTOPa JaeT BEKTOP ANMHbI 36, KOTOpbI 00pabartbiBaeTcsl kak BbIXOA ANMHHOTO Npeos-
pa3oBaHus.

mixed_block_flag [gr] [ch] — Yka3bIBaeT, YTO ANS HWKHMX YaCTOT UCMONb3YETCHA TUM OKHA, KOTOPbLIN OT-
NMYEH OT UCTIONb3YEMOr0 Ha BbICOKUX YacToTax. Ecnu mixed_block_flag paBeH 0, To Bce 6rnoku npeo6pasyior-
ca B cootBeTcTBUM C block_type [gr] [ch]. Ecnu mixed_block_flag paBeH 1, TO 4aCTOTHbIE NMUHUKU, COOTBETCTBY-
Iowue AByM CambiM HWXXHUM cybnonocam nonucasHoro Habopa unsTpoB, NpeobpasyloTcs ¢ HOPManbHbIM
okHOM (block_type==0), B TO BpemMs kak ocrasumecs 30 cybnonoc npeobpasyiorca ¢ block_type [gr] [ch].

table_select [gr] [ch] [region] — Pa3snuuHbie koaoBble Tabnuubl XahdmaHa ncnonb3yoTcs B 3aBUCUMO-
CTW OT MAaKCUManbHOIO KBAHTOBAHHOIO 3HAYEHUS U NOKANbHOW CTaTUCTUKN CUrHana.

subblock_gain [gr] [ch] [window] — Yka3biBaeT uaMeHeHue ycuneHust (KBaHTOBaHue ¢ K0P PULIMEHTOM
4) Texyulero cy66noka no OTHOLLEHMIO K rnobanbLHOMYy YCUIIEHMIO 0AHOro cybbnoka. cnonb3yeTca TOnbKo
¢ TMNOM 6roKa 2 (KOPOTKNE OKHA). 3HaYeHus Cy66IIOKa AOMKHbI GbiTb Pa3aeneHbl B Aekoaepe Ha 4(Subblock
gain [window])

region0_count [gr] [ch] — OanbHeiiliee pa3aeneHne cnekrpa UCnornb3yeTcs AN yny4yeHus nponsso-
auTenbHOCTU Koaepa Xaddmana. [leneHuio noanexut obnacts big values. Llenb aToro geneHns coctouT
B TOM, YTOObI MONYYUTH FYYLLYIO YCTOWYMUBOCTb K OLUMOKaM U ny4Luyio 3peKTuBHOCTb KogupoBaHus. icnonb-
3ylotca Tpu obnactu — 0, 1 u 2. Kaxkgasa obnactb kKOAUPYETCS C NOMOLLBIO OTAENbLHOW Tabnuubl Xaddmana
B 3aBMCUMOCTM OT MaKCUMarnbHOIrO KBAHTOBAHHOIO 3HAYEHUS U CTATUCTUYECKUX CBOMCTB CUrHana.

3HaueHus region0_count u regionl_count ncnonb3yloTca AN yKazaHusi Ha rpaHuLbl obnactei. MpaHuLbl
06nacTi BLIPABHMBAIOTCA MO NMONMOCaM MaCLUTAOHbIX KOIULMEHTOB.

Mone region0_count coaepXuT 3Ha4YE€HNEe Ha €UHULYY MEHbLLEE, YEM KOTNUYECTBO NMONOC MacLUTaGHbIX
koacbhmumeHToB B obnactu 0. B cnyyae kopoTkux GnOKOB KaXkaasi moyioca MacLurabupyiowero koadhuuu-
€HTa CYMTaeTCs Tpu pasa, no pa3y Ha KaXao0e KOPOTKOe OKHO Tak, uTo region0_count, paBHoe 8, yKa3biBaeT,
470 obrnactb 1 HaYMHaETCAa C NONOChI HoMep 3.

Ecnu block_type=2 n mixed_block_flag=0, obuiee kONMYeCTBO NONOC MacWTabHbIX ko3adduuueHToB
AnA rpaHynel B 9TOM cnyvae pasHo 12*3=36. Ecnu block_type=2 n mixed_block_flag=1, xonuyecrso nonoc
paBHoO 8+9*3=35. Ecnu block_type!=2, konn4ecTBo Nonoc MmacwrabHbix k03ahduuneHTos paBHo 21.

regionl_count [gr] [ch] — Ha eauHuuy MeHbLUe yncna nonoc MacwrabHbix koadhpmumueHToB B 06nacTu
1. Ecnu block_type = 2, To nonockl MacwTabHbiX kO3PULUNEHTOB, NpeaCTaBNAIOWME PA3NIMYHbIE BPEMEH-
Hbl€ MHTEPBASbI, CYUTAIOTCS OTAENBHO.

preflag [gr] [ch] — Pnar gononHutensHoro ycunenua BY kBaHTOBaHHbIX 3HaYeHui. Ecnu preflag ycra-
HOBIEH, 3Ha4YeHNUs Tabnuubl 406aBRAKTCA K MacwTabHbIM Ko3adhduumeHTam (cMm. Tabnuuy b5.6). 310 akBUBa-
NEHTHO YMHOXEHWIO NOBTOPHO KBAHTOBAHHbLIX MacLUTaGHbIX k0P PUUNEHTOB Ha Tabnu4yHble 3HavyeHus. Ecnu
block_type=2 («KopoTkue» 6noku), preflag HUKorga He UCNONb3yeTCA.

scalefac_scale [gr] [ch] — MacwrabHble k03 PUUNEHTLI NOorapupmMmyeckn KBaHTYIOTCSI C pa3MepoMm
wara 2 unu V2 B 3aBUCUMOCTU OT Scalefac_scale. B cnepyioLeiit TaBnuue AaHbl MHOXKUTENM MacLLTaBHbIX
KO3hPULMEHTOB, UCNONb3yEMblE B YPABHEHUM KBAHTOBAHUSA AN KAXZAOrO0 Luara:

scalefac_scale [gr] scalefac_multiplier
0 0,5
1 1

countltable_select [gr] [ch] — 3ToT chnar onpeaensieT oaAHy M3 AByX BO3MOXHbIX Tabnuy XaddpmaHa
Ans o6nactu TeTpag KBaHTOBaHHbLIX 3HAYEHWI C BENIMYMHON, HE NpeBbiLwaoLwen 1:

countitable_select [gr] Tabnuua XadpdpmaHa
0 Tabnuua 6.7 (A)
1 Tabnuuya B.7 (B)
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scalefac_1 [gr] [ch] [sfb], scalefac_s [gr] [ch] [sfb] [window], is_pos [sfb] — MacwtaGHble k0adhpULMEHTbI
MCNONb3YIOTCA, YTOObI OKPACUTb LUYMbl KBAHTOBaHUS. MpaBunbHasa okpacka LyMOB KBAHTOBaHWUS NO3BONSET
NONMHOCTbIO X MackupoBaTb. B otnuuue ot YposHei | u Il Ha YposHe Il maclutabHble k03hPULMEHTbI He He-
CYT uHdOpMaLMmK O NOoKanbHbLIX MaKCUMyMax KBAHTOBaHHOrO curHana. Ha Yposue Ill macwrabHble koaddu-
LMEeHTbI MCMONb3YIOTCA B A€KoAEepe, YTOObI Nony4nTb KO3 dPULMEHTEI, Ha KoTopble ByayT pasaeneHbl rpynnbl
3HayeHuin. B cnyyae YposH4 Il rpynnbl pacLUMPAIOTCA HA HECKOSbKO CNEKTParnbHbIX IMHUA. 3TU rpynnbl Ha-
3bIBAIOT MONMOCAMM MAaCLLTabHbIX KOA(MULMEHTOB M OHU BLIOUPAIOTCA TakK, YTOObI NPMONU3UTL KpUTUYECKUE
Nnonochbl HACTOJNbKO 6]'WI3K0, HACKOJIbKO BO3MOXKHO.

N3 tabnuubl scalefac_compress BUaHO, 4To MacwrabHble koadduuuentol 0 ... 10 HaxoasaTcs B aua-
nasoHe ot 0 go 15 (makcumanbHasa anuHa 4 6ura) u macwrabHele k03dpduumneHTol 11... 21 — B AManasoHe
ot 0 fo 7 (makcumanbHas aAnuHa 3 oura).

Ecnu BkmioueH pexxum intensity_stereo (modebit_extension), macwwtabHblie K03 PULMEHTBI YacTu zero_
part pa3HOCTHOro (NPaBOoro) kaHana Ucnonb3yloTCA B Ka4eCTBe NO3nuun intensity_stereo, is_pos [sf]. is_pos
[sfb] saBnsieTca nosvuwmen infensity_stereo ana nonockl sfb.

Pa3neneHue cnekTpa Ha nonockl MaclTabHbIX KOAhPUUNEHTOB (HMKCUPOBAHO ANSA KAaXA0W BO3MOXKHOI
AnuHbl 6r10Ka ¥ YacToTbl AUCKPETM3aLMM M COXPaAHEHO B Tabnuuax B kogepe u aekoaepe. MacurmrabHbim ko-
appuLmMeHToM ANs cnekTpanbHbIX SIMHWIA BbILLE CaMOW BbICOKOW NMHUK B Tabnuuax ABNAETCA HyMb, TO €CTb
¢hakTuueckun koadppuuymneHT pasex 1,0.

3HauyeHnsa macLTabHbIX k03 MULMEHTOB KBAHTYIOTCA norapudmuyecku. LLlar kKeaHTOBaHWA ycraHaBnu-
BaeTcs B scalefac_scale.

huffmancodebits() — [laHHble, 3akoanpoBaHHLIE C NOMOLLbLIO koga Xaddmana.

Cuntakcuc huffmancodebits() nokasbiBaeTt, Kak KOAUPYIOTCA KBAHTOBaHHblE 3HaveHuA. B npepenax
yyactka big_values napbl KBAHTOBAHHbIX 3HA4YEHWI C aBCONMIOTHLIM 3HA4YEHUEM MeHbLue 15 KoaupyloTCs Ha-
npsiMylo C UCMONb30BaHUEM koga Xaddmana. Kogbl Buibupatorcsa us tabnuy Xadhdpmana ¢ 0 no 31 8 B.7.
Bceraa koampylotcsi napbl 3HaveHun (x, y). Ecnu kBaHTOBAHHbIE 3HAYE€HUA UMEIOT amnnuTyay, Gonbuiyio
UM paBHYIO 15, TO OHK KOAUPYIOTCA pa3aenbHO. Ecnn ogHo unu 06a 3Ha4YeHWA Napbl OTAUYHLI OT HYNSA, OAWUH
Unu ABa 3HaKOBbIX OMTa JOMKHLI ObITh 400ABNEHLI K KOAOBOW KOMOUHALMK.

Tabnuubl Xaddmana ans big_values pasgena COCTOAT U3 TPeX NapameTpoB:

heod [|x]] [I¥] AnemMeHT Tabnuupl 3Ha4eHuin koga XacddMaHa ANs 3HAYEHUN X, .

hlen [|x]] [Iv] aneMeHT Tabnuubl ANMH koaa XadydmaHa ans 3Ha4YEHWUN X, y.

linbits Anuna linbitsx unu linbitsy, ecnm oHW KOAUPYIOTCS.

CuHTakeuc ans huffmancodebits cogepuT cnegyoLime nons u napameTpbl:

signv 3HaK v (0 ecnn NONOXMTENbHLIN, 1, €CNKN OTPULATENLHbLIN).

signw 3HaKk w (0 ecnu NnonNoXuTenbHbIN, 1, ecnu oTpuuaTenbHbIN).

signx 3HaK x (0 ecnu nonoxwuTenbHbIA, 1, ecrnn oTpuuaTenbHbIR).

signy 3HaK y (0 ecnu nonoxwmTtenbHbIA, 1, ecrnn oTpuyaTensHbIR).

linbilsx Mcnonb3yercsa aAns KOAMPOBaHUS 3Ha4YeHus x, GonbLuero nnu pasHoro 15. 31o none koau-

pyeTtcs, Tonbko ecnu |X| B hcod paseH 15. Ecnu linbits paBHO HyNtO, TO €CTb HUKakue 6UTbl He Bbinn dakTuye-
CKW KOAMpPOBAHbI NpK |x|==15, TO 3HaYeHue linbitsx NpupaBHUBAETCS K HYIO.

linbitsy To xe camoe, 4To u linbitsx, HO ana y.

is[1] KBaHTOBaHHOE 3Ha4YeHUe CnekTpanbHON NMHUKM HOMep 1.

Mons linbitsx wnn linbitsy ncnonb3yloTca TONbKO NPU KOAUPOBAHWUU 3HAYEHUI, OONbLUMX UMM PaBHbLIX
15. 3T NONA MHTEPNPETUPYIOTCA KaK Lenble Yncna 6e3 3Haka u gobaenaiorca kK 15, 4tobbl NONy4YnTL KOAU-
poBaHHOe 3HaveHue. Mona linbitsx v linbitsy HuKoraa He UCNOMb3YIOTCA, ecnu BoiOpaHa Tabnuuya ana 6nokos
C MaKkcHManbHbIM KBAHTOBAHHLIM 3Ha4YeHMeM MeHbLue 15. CneagyeT 06paTuTh BHUMaHWUE Ha TO, YTO 3HaYeHue
15 BCe eLle MOXeT ObITb 3aKkoampoBaHo Tabnuuei Xaddmana, Ans kotopoi linbits aensietca Hynem. B sTom
cnydvae nons linbitsx wnu linbitsy He KOANPYIOTCA, Tak Kak /inbits ABnaeTca Hynem.

B npeaenax pasgena count! koaupyloTca TeTpagbl 3HAYEHUW C aMNnUTYAON, MEHbLLER MMM paBHOW
eauHuUe. S3Ha4YeHUsa KoaAMpYTCa C UCNONb3oBaHWeM kogoB Xaddmana ns tabnuy (A) unu (b) B Tabnuuax
B.7. CHOBa A4nsa KaXaoro HeHyNeBoro 3HayeHnsa gobaenaerca 6GUT 3Haka nocne cuMmeona koga Xadpdgmana.

Tabnuubl XadpdmaHa ans pasaena count! BKMoYaloT crieayiolMe napameTpsi:

heod [|v]] [Iwi] [Ix1] [Iv] — OnemMeHT Tabnuubl 3HaYeHuii koaa Xaddmana ana 3HaYEHWid v, W, X, V.

hien |V [Iw] [Ix1] [I¥] — OnemMeHT Tabnuubl ANVH koaa XaddmaHa Anst 3HAYEHUI V, W, X, V.

Tabnuua koga XaddmaHa B He ABRsieTc HACTOALWMM 4-MEPHBIM KOAOM, MOTOMY YTO OHa CO34aeTcs
n3 TpuemnansHoro koga: 0 kogupyercs ¢ 1, u 1 kogupyertcsa ¢ 0.

KBaHTOBaHHbLIE 3Ha4YeHuMS BhILLE pasaena count! SBNAIOTCA HYNSAMM, TakMM 06pa3oM, OHU HE KOAMPYHOTCSA.
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MapameTp count1 ucnonb3yeTca 34eck AN yka3aHusa Ha uncno koaos Xaddmana B countl obnacru.
OpaHako, B OTNUYKe OT pasaena bigvalues, Yncno 3HaveHuit B pasaene count1 He KOAMPYETCA iBHbIM 06pa3som.
KoHeu pasaena count1 u3BecTeH TONbLKO TOrAa, Koraa Bce OuTkl rpaHynbl (onpeaensemble part2_3_length)
ObInu ucyepnaHel U 3Ha4eHne count! CTaHOBUTCS TOYHO M3BECTHLIM NMOCIE AeKoAUpOBaHUs obnactu countl.

Mopsigok cnegosaHua AaHHbIX koga XaddmMaHa 3aBucuT ot block_type rpanynbl. Ecnu block_type pa-
BeH 0, 1 unu 3, gaHHbIe Koaa XaddmMaHa ynopagaodumMBaroTCa No HapacTaHUo 4acToThl.

Ecnu block _type=2 (kopoTkue Gnoku), AaHHble XaddmaHa opraHU3yloTCa B TOM e CaMOM NOpsiakKe,
YTO U 3HAYeHUs mMacTabHbiX KO3hDULMEHTOB AnA rpaHynel. aHHble Xaddmana gatores gna nocneaosa-
TEeIbHbIX NONOC MACLUTAOHLIX KO3 P UUMEHTOB HauKMHas ¢ nonockl 0. B npeaenax kaxaon nonockl 4aHHbIE CO-
OTBETCTBYIOT MOCNEA0BaTENbHLIM BPEMEHHEIM OKHAM Ha4uHas ¢ okHa 0 1 3akaH4YMBas OKHOM 2. B npegenax
Ka>XK10ro OKHa KBaHTOBAHHbLIE 3HAYEHUS PACMONAaratoTCsA B NOPSAKE YBENMUYEHUS YaCTOTbI.

5.2.8 ononHuTtesnbHble AaHHble

Ancillary_bit — BuT, onpegensiemblil NONb30BaTENEM.

KonuyectBo aononHutenbHbix 6utoB (no_of_ancillary_bits) paBHO JOCTYNHOMY 4ucny 6utos B ay-
anodperiMe MMHYC Yucno GUTOB 3aronoBka, NPOBEPOYHbIX OUTOB M ayauoaaHHbiX. Ha YposHsax | u |l no_
of_ancillary_bits cOOTBETCTBYET PaCCTOAHUIO MEXAY KOHLUOM ayAnO4aHHbIX U HAa4Yanom cneayrouero 3aro-
noska. Ha YposHe lll no_of_ancillary_bits cooTBETCTBYET paCCTOSHUIO MexayY KOHUOM Huffman_code_bits
1 no3uuMen B NOTOKE, HA KOTOPYIO CCbiNaeTcsa ykasartenb crneaytowero dppeinma main_data_begin.

5.3 Mpouecc AekoaUPOBaAHUA OAHHbIX 3BYKa

5.3.1 Obwue cBegeHus

MepBbiM AeNCTBUEM ABMNSETCA CUHXPOHMU3AUMA AeKodepa C BXOAHbIM MOTOKOM GMTOB. [ina 3TOro Bbi-
nonHseTca obHapy>xeHne B NOTOKe 12-OUTHOro CUMHXPOCNOBA. B HEKOTOPLIX NPUNOKEHUAX nona /D, ypoBeHb
u protection status 3apaHee U3BeCTHbI, U, TakuMm 0B6pa3oM, nepeble 16 OMTOB 3aronoBka AOMKHLI ObITb pac-
LeHeHbl Kak 16-0uTHaa CMHXPOMNOCIea0BaTENbLHOCTb, A€nas TeM CaMbiM CUHXPOHU3aUMIO Bonee HaaeXHON.
Mo3numa coceHMX CUHXPOCIOB MOXET ObiTb BblUMCAIEHA U3 MHOPMALIMK, NPEAOCTaBNEHHON CeMbIo BuTamm
nocne protection_bit: noTok 6UTOB NOAPA3AENsaeTCA Ha CNOTbl. PaccTosiHne Mexay Havanamu 4ByX COCeaHUx
cuHxpocnos coctasnaetr N unu N + 1 cnotoB. 3HayeHue N 3aBUCUT OT YPOBHS.
Ona YpoBHsA | BEPHO crieayiowee paBeHCTBO:

bitrate

sampling_frequency ’
ans Yposhei |l v 1l

N =144 bitrate

sampling_frequency |

Ecnu pesynsrar He IBNSETCA LenbiM YACNOM, TO OH OKpYrnsieTcs u Tpebyetcsa gononHeHue. B atom crny-
Yyae yucno cnoTos BO ppenime Byaer mensATbCA B npeaenax N u N + 1. but nagaudra ycraHaenueaercs B ‘0,
€CNn Yncno crnoTtos pasHo N, u B ‘1’ B NPOTUBHOM cnyvae. 3HaHue TOYHOW NO3ULMN CUHXPOCIIOB 3HAYUTENbLHO
obner4yaeTt CUHXPOHMU3ALMIO.

Ecnu nHaekc ckopoctu nepegaym paseH ‘0000’ TouHasi CKOPOCTb Nepeaayn He o6o3Havaerca. N moxer
ObITb ONpPefeneHo U3 PaccTosiHUS MeXay COCEAHMMMU CUHXPOCIIOBaMU M 3Ha4YeHWeM 6uta nagamHra.

Butbl pexxuma A0MmKHbl ObiTb CHYMTAHBLI U3 NMOTOKA, U €CNU UX 3HAYeHue paBHO ‘01’, TO TaKKe AOIMKHbI
6bITb cumTaHbl BUTHl Mode_extension. Butbl mode_extension, ycraHoBneHHble B bound, yka3blBaloT TEM Ca-
MbIM Ha CyGnonockl, KOAUPOBAHHbIE B pexume joint_stereo.

Ecnu 6ut 3awmTtel B 3aronoske paseH ‘0’, npoBepoyHoe cnoBo CRC HaxoaAuTCst B NOTOke 6uToB cpa3sy
nocrne 3aronoeka. B kauectBe mMeTroga obHapyeHua owmbok ncnonb3yerca CRC 16 ¢ nopoxaalowmM no-
NIMHOMOM

G(X)= X"+ X"+ x2 11,

HauanbHoe coctosiHue casurooro peructpa ‘1111 1111 1111 1111°. 3arem BCe OUTLI, BKMIOYEHHbIE
B npoeepky CRC, nocTynatot B OnoK, NOKa3aHHbIN Ha pucyHke A.9. Nocne BBeAeHUS KaXkaoro 6uta caBUroBbIi
perncTp cMeLlaeTcs Ha oauH 6urt. Mocne nocnegHern onepauun CABUra BbIX0Abl bys ... by COCTaBNSAIOT CMOBO,
KOTOpOe CpaBHMBAETCA CO CNoBOM nposepkn CRC. Ecnu 3Tn cnoBa HenaeHTUYHbl, oumbka nepegaqn npou-
30LUNa B 3aLUMLLIEHHOM MOMe notoka OuTtoB. Bo usbexaHue pasgpakalomx CKaXKEHUA PEKOMEHAYETCA UC-

25



rOCT P 54711—2011

nonbL30BaHMe METOA0B MaCKMPOBKM OLUMOOK, TaKMX KaK 3arfyLueHue TekyLero gpenma unm nosTopeHue npe-
ablayuiero cpenma.

5.3.2 YposeHb |

Mocne yacTu gekoauposaHus, obLLel AnsA BCEX YPOBHEN, CYUTLIBAETCA MHPOPMALIMA O pacnpeaeneHum
6utoB ans Bcex cybnonoc u macwrabHele kKoaduumeHTsl Ans cybnonoc ¢ HEHyNeBbIM pacnpegeneHmemM
6uToB. Bnok-cxema anropuTMa Aekogepa AaHa Ha pucyHke A.1.

5.3.2.1 MepekBaHTOBaHWE CyOMONOCHLIX OTCHETOB

M3 nHcbopmaumm o pacnpegeneHum 6UToB M3BECTHO YUCIO BUTOB Nb, KOTOPOE AOMKHO OblTb CYUTAHO
“3 cybnonocHbIX oTc4eTOB. Mocne Toro kak OuTbl 0OAHOTO OTCYETa ObINM CYMTaHbl U3 NOTOKA, NEpPBbIA GUT
uHBepTUupyetcs. Mony4eHHOe TakuM 0B6pa3om YMCIIO MOXHO paccmaTpuBaTb kak ApoBHOe unucno (MeHbLue
eanHuMUbl) B AOMOMHUTENbHOM Koae, rae MSB npeactaBnsier 3Ha4eHue MUHyC oauH. MNMepeksaHTOBaHWUE Bbl-
NOSHAETCA NO hopmyrne

2 .
srr= (SW+2 nb+1),
2™ _1
roe 8" — nepeKkBaHTOBAHHOE 3HAYEHME;
nb — xonuuyectso GUTOB, BbIAENEHOE HA KOAUPOBAHWE OTCYETOB CyBMNONOCH!;
s"” — ppo6Hoe uucno.

OTcyeTbl Cybnonoc, KOTOpble HAXOAATCA B pexume intensity_stereo, LOMKHbI ObITb CKOMMPOBaHLI B 06a
kaHana. MNepekBaHTOBAHHbIE 3HAYEHUSI AOSMKHbI NOBTOPHO MacLUTabupoBaTbCs. KoadhduuneHTbl AaHbl B Ta-
6nuue B.1. NoeTOpHO MacTabupyemoe 3HayeHne s’ BbIMMCNAETCA Kak

§'=factor*s",

rae factor — macwTabHbI KOS PULMEHT.

5.3.2.2 CybnonocHbI PunbLTp CUHTE3a

Ecnu Ha cybnonocy He Obino BblAENEHO HU OAHOro 6UTa, TO OTCYETHI ATON NONOChI 3aMEHSIIOTCA HYNS-
mu. Kaxxabiii pas, nocne onpeaeneHnsi 0TCHEToB BCeX 32 cyGnonoc OAHOrO KaHamna, nomyqyeHHble OTCYETHI
noCTynawT Ha CybrnonoCHbI hUnsTp CUHTE3a AnA nonyveHusi 32 nocneaoBaTenbHbIX 3BYKOBLIX OTCYETOB.
Ha pucyHke A.2 nokasax npouecc pekoHcTpykumuu. Koadpduumentol Ny, ans onepaumn MatpuumpoBaHus 3a-
aaiorcs popmMmynoi

Ny =cos[(16+i)(2k+1)é]; 0<i<63,0<k<31.

3HaueHun okoHHOM dyHkumK D; copepxarca B Tabnuue B.3 «Koadduumentsl D; okHa cunTesar. Koad-
PULMEHTBI BbINKU NONYYEHbI YUCTIEHHOW onTuMusauuein. OanH dpenm coaepxuT 12+ 32 = 384 oTcyeToB cy6-
NonoChI, KOTOpbIE B pesynerare punsrpaummu npeobpasyiortca B 384 3ByKOBbIX OTCYETA.

5.3.3 YpoBenb Il

5.3.3.1 [OekoauposaHue uidopmaumm o pacnpegeneHun 6uTos

YposeHb |l aBnsaerca 6onee adheKTMBHLIM, OAHAKO HA HEM MCNONb3yeTcsA Gonee cnoXHasi cxema Ko-
AMpPOoBaHUA NO cpaBHEHUIO C YpoBHEM |. briok-cxema gekoaepa, npuseaeHHasa Ha pucyHke A.1, npumeHsieTca
K YpoBHsim | 1 Il. MepsbiM WArom siBNsieTcs AekoaMpoBaHue, obuiee ans Bcex Tpex ypoBHen (cM. 5.3.1).

[nsa pa3nu4yHbiX KOMOMHaLMIA CKOPOCTU NepesayYn n 4acToTbl AUCKPETU3ALMU NPUMEHSIIOTCS pPa3fuyHble
Tabnuubl pacnpeaenexuns 6utos (tabnuua 6.2). CkopoCTu nepeagayu B 3arofioBkax Tabnuupbl AalOTCs Ha Ka-
Han. Ecnu ucnonb3yetca pexxum, OTNUYHbIA OT Single_channel, 3Ha4eHne CKopoCTu nepeaayvn AO0mKHO ObiTbh
pasgeneHo Ha ABa ANA NOnNyvYeHUsi CKOPOCTU nepeaayqu Ha kaHan. [lekoguposaHue uudopmauuu o pacnpe-
AeneHun 6UTOB BLINONHAETCA B TpM wara. MepB.blit ar 3aknio4aeTcs B uteHun nbal (2, 3 unu 4) 6ut nidop-
Mauumn ana ogHou cyobnonocbl. 3HaueHue nbal paercs B0 BTOPOM cTonbue tadbnuupbl b.2. 311 6uTbI A0IDKHDI
MHTEpPNPEeTUpPOBaTLCA kak 6e33HakoBoe Lenoe. Ha BTOpOM wware 310 YMCno u HoMep cybrnonochbl UCMOMb3y-
I0TCA KaK MHAEKCbl Tabnuupl Ansa onpeaeneHns TabnuyHOro 3Ha4eHus, COOTBETCTBYIOLLETO KONMYECTBY YPOB-
Heln KBaHTOBAHWUA nlevels, KOTOpoe NPUMEHSNOCH NMPU KBAHTOBAHUM OTCHETOB Cybnomnockl. Ha TpeTbem ware
no tabnuue B.4 onpeagensaeTcs uucno GUTOB, UCNONMb30OBAHHOE ANS KOAWPOBAHUSI KBAHTOBAHHbIX OTCYETOB,
KO3 PULMEHTBI KBAHTOBAHWA U HANMMUME TPYNNUPOBKM ANA TPeX NOCNeA0BaTEefbHLIX OTCHETOB CyOGNOnochI.
M3 Tabnuy pacnpeaeneHnsa GUTOB CTAHOBUTCS BUAHO, YTO ANA HEKOTOPbLIX CaMbIX BEPXHUX CyBNonoc Hukoraa
He GyayT BblaeneHsl 6uTel. HoMep cybnonocs!, Bbille KOTOPOW BKAOYUTESNBHO He OyayT BLIAENATLCA GUTLI,
npuceauaetca uaeHtudukaropy sblimit.

5.3.3.2 QekoaupoeaHue uHcdopmauumm o Bbibope macwTabHbIX KOIPPULNEHTOB
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36 orcyeToB 0AHON cybnonockl B npeaenax dpeiiMma aenartca Ha TpU paBHbIE YacTh NO 12 OTCYETOB.
Y KaXgowi 4acTn MOXeET ObITk CBOW MacLUTaOHbIN kK03hduumeHT. Konuyectso macwrabHbiX K0ahHUUNEHTOB,
KOTOpOE A0JHKHO ObITb CHUTAHO M3 NOTOKa GUTOB, 3aBUCUT OT Scfsi[sh].

Mudopmauus o Bbibope macluTabHbIX KO ULMeHTOB Scfsi[sh] cunTbiBaeTcA U3 NnoToka 6utos Ans cy6-
noroc ¢ HeHyneBbIM BblaeneHnem 6uToB. Ecnu scfsi[sb] pasHo ‘00°, TO nepeaaioTca Tpu MacLTabHbIX KO3d-
duumenTa ana vacren 0, 1, 2 cooTBeTCTBEHHO. ECnu scfsi[sb] paBHo ‘01°, TO nepeaaloTca ABa MacWTaOHbLIX
koadpuumnenTa, nepsblii — ans vacten 0 n 1, BTopor — anga vyacru 2. Ecnu scfsi[sb] pasHo ‘“10°, nepepaerca
oAMH MacLTabHbIn kO3PULMEHT AnsA BCex Tpex yacten. Ecnu scfsi[sb] pasHo ‘11°, nepeaalorcsa asa mac-
wTabHbIX KO3hdULUMEHTa, NepBbli — Ana Yactu 0, BTOPOW — Ans yacten 1 m 2.

5.3.3.3 JekoanpoBaHue maclTabHbIx KOAhDULMEHTOB

KoaupoBaHHbie 3Ha4YeHWs macLuTabHbiX KOIMPUUMEHTOB AN KaXaoin cyGnonockbl ¢ HEHYNEBLIM Bbl-
aeneHnem OUTOB CYMTBLIBAKOTCA M3 NOTOKA BUTOB. KONMYeCTBO KOAUPOBAHHBLIX MaCLLTaOHbIX KO3hPULMEHTOB
M 4acTb CyOnoOnoCHbIX OTCYETOB, K KOTOPbIM OHM OTHOCSITCS, ONPEAENsITCA ¢ NOMOLLBIO Scfsi [sh]. 6 GuToB
KOAMPOBAHHOIO 3HAYEHUA MacLTabHOro KoaMULIMEeHTA MHTEPNPETUPYIOTCA Kak Ge33HakoBoe Lenoe, cooT-
BETCTBYyIOLLEE HOMepY B Tabnuue B.1. M3 atoi Tabnuupl onpeaensieTcs macwtaGHbii K03 DULMEHT, HA KOTO-
PbIli COOTBETCTBYIOLLME CyOMONOCHbIE OTCHETHI AOIMKHbI ObITb YMHOXEHLI NOCHE NEPEKBAHTOBAHUSA.

5.3.3.4 MepekBaHTOBaHNE CyGNONOCHbLIX OTCHETOB

Hanee npon3BoAnTCA CYUTbLIBAHUE KOAMPOBaHHbIX oTcyeToB. Kak cnegyer us 5.1.6, kogupoBaHHble OT-
cyeTbl 06beAMHEHbI NO TPOWKAM, Tak YTO OAHO KOAOBOE CIIOBO COOTBETCTBYET TPEM NOCNEAOBaTENbHLIM OT-
cyetam. B Tabnuue B.4 nokasaHo, CKONbKO OUTOB HEOOXOAMMO CHMTATh U3 NOTOKA AN NONyvYeHUs OAHON
TPOWKN B KaXOOW NOnoce, a Takke COCTOMT NU TEKYLLMIA KOA U3 Tpex nocneaoBaresnbHbIX OTAENbHbIX KOAOB,
COOTBETCTBYIOLLMX TPEM OTCHETAM, UNTU OAHOT0 06 BLEAUHEHHOTO KOAA ANs TPEX OTCYETOB (rpynnuMpoBka). B no-
cnegHeM cnyvae gomkHa ObITb BbINOMHEHA npoueaypa pasdueHus rpynnbl (degrouping). O6beAUHEHHbIV KOf,
JomkeH ObITb pacueHeH kak 6e33HakoBoe Lenoe C. Cneayiowmin anroputM 00pa3yer Tpu OTAENbHbIX KOAO-
BbIx cnosa s[0], s[1], s[2].

for (i=0; i <3, i++) {

s [i] =¢ % nlevels
C = C DIV nlevels

2
rae nlevels — xonuyecTBo waros (CM. Tabnuuy b.2).

MepBbIn GUT KaXQOro U3 Tpex KOAOBLIX CIOB AOMKEH ObiTb UHBEPTUPOBAH, U MOSYYEHHbIE 3HAYEHUA
OOJDKHBI ObITb MHTEPNPETUPOBAHLI Kak AP0BOHbIE 3HAa4YEHNA B AONONHUTENBHOM koAae, rae MSB npeacrtasnsaeT
3HaYeHne MUHYC oauH. MNMepeKkBaHTOBaHUE BbINOMHAETCA C NOMOLLBIO IMHEWHOTO BbIPAXEHUSA:

s"=C(s"+D),
rae s” — nepekBaHTOBaHHOE 3HAYEHUE;

s"” — ppo6Hoe uncno.

3HayeHusa KoHcTaHT C u D patorca B Tabnuue B.4. MNepekBaHTOBAHHbLIE 3HAYEHUS AOMKHbI NOBTOPHO
macLutabuposatbesi. MacwwrabHble kK0achduUMeHTb AaHbl B Tabnuue B.1. MosTopHO Macwrabupyembie 3Ha-
YeHUA S’ BbIYUCHAIOTCA Kak

s' = factor * s",
rae factor — macwTabHbIl K0 ULMEHT.

5.3.3.5 CybnonocHbIii hunbTp CMHTE3a

Ecnu Ha cyBrnonocy He 6blno BbIAENEeHO HU OAHOTO 6UTA, TO OTCHETHI 3TOM NMONOCHI 3aMEHSAIOTCH HYNAMMU.
Kaxkgblii pa3, nocrie onpeaeneHnst oTcHeToB Bcex 32 cybnonoc ogHOro kaHana, OTCHeThbl NOCTYNaloT Ha Cy6-
MONOCHLIN PUNLTP CMHTE3a ANs nonyyeHus 32 nocneaosBaTenbHbIX 3BYKOBLIX 0TCHETOB. Ha pucyHke A.2 no-
kasaH npouecc pekoHcTpykuun. KoadduumenTsl Ny Ana onepauun MaTpuLMpoBaHuA 3aaatotcs hopmynon

N,-k:cos[(16+i)(2k+1)é}], 0<i<63,0<k<31.

3HaueHus okoHHOM PyHKUMK D; copepxarca B Tabnuue B.3. Oaun dpeinm copepxmt 36 * 32 = 1152 oT-
cyeTa cybnonocel, KOTopble B pesynbrate hunbrpauumn npeobpasyiorcs B 1152 3ByKOBbIX OTCHETA.

5.3.4 Yposens lll

5.3.4.1 JexkoauposaHue

JononHuTenbHan paspeLuaioLas cnocobHOCTL MO 4acToTe 06ecneunBaeTcs ¢ NOMOLLBIO rMGpMaHOro
Habopa cunetpos. Kaxaaa nonoca npu nomowwm MAOKM pasgensetca Ha 18 YaCTOTHbIX AMHUIA. [inMHa OkHa
MIKM coctasnset 36 oTc4eToB. [INs KOHTPONS BPEMEHHLIX apTechakToB (Npe-9x0) UCNONb3yeTCA afanTUBHOE
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nepeknioveHne oKOH. MeeTcs BO3SMOXHOCTb BbIGOpA YaCTOThI, Bbile KOTOPOIA MCMOSb3YIOTCA KOPOTKME 6no-
Ku, obecneunsaioLme nyyllee paspeLueHne no BpeMeHu. YacTu CurHana Huke 3Ton YacToTbl B 3aBUCMMOCTH
oT mixed_block_flag koaupyloTCA C nyuLuen paspeLuatoLei cnocobHOCTLIO NO YacToTe, YacTu CurHana, nexa-
LuMe BbILLE, KOAUPYIOTCA C NYYLLUMM pa3peLueHEM NO BPEMEHM.

YacToTHbIe COCTaBNAIOLLME KBAHTYIOTCA NO HESIMHEMHON LLKane u KoaupyloTcs metoaom Xaddmana.
Koaep Xadhdmana ucnone3yer ogHy us 18 pasnuuHbix koaoBbix Tabnuy (CM. Tabnuuy 6.7). [ins noBbilWeHUA
achchekTUBHOCTM Koaepa XadpmaHa u yMeHbLUEHUS Npe-axa ucnonb3yerca 6ydep. Paamep BxoaHoro 6yde-
pa paBeH pa3mepy oaHoro dperiMa npu ckopoctu nepegaum 160 kbut/c Ha kaHan Ha YposwHe lIl. MpumenseTca
METoA KpaTkoBpeMeHHoro Oydepa, HasbiBaeMblii «pesepByap OMTOB», TaK Kak NOCNEAHUI UCTIONb3yeT nepe-
MEHHYIO CKOPOCTb NepeAayn C MakCMMasbHbIM UHTErPanbHbIM CMELLIEHMEM OT CPefiHel CKOPOCTU nepeaayu.

Kaxxabivi chpeiim cogepxut AaHHble 2 rpaHyn. [JaHHble BO opeiime OpraHu3oBaHbl crieayiowmm obpasom.

3aronoBok U 4acTb ayAMOAAHHbBIX COCTABRAIOT CRYXXEOHYI0 MHopMaLmio:

- ykasarenb main_data_begin;

- cnyxebHaa undopmauus 06 obenx rpaHynax (scfsi);

- cnyxebHaa uidopmaumsa o rpanyne 1;

- cnyxebHaa uidopmaums o rpadyne 2.

OcCHOBHbIe AaHHble (Ykasarenb main_data_begin onpegensier orpuuaresnibHoe CMeLLEHUE OTHOCUTESb-
HO No3uuun NepBoro GanTa 3aronoBKa):

- MacwrabHble K0ahdULMEHTLI U koAbl XaddhmaHa anst rpaHynbl 1;

- MacwrabHble KoahdULUMEHTLI U koAbl XaddhmaHa ana rpaHynbl 2;

- AONOMHUTENbHBLIE AAHHBIE.

CHavana BbINOMHAETCA CUHXPOHU3ALMA AeKkoaepa C BXOAHbLIM NOTOKOM BUTOB Tak e, Kak u Ha Apyrux
ypoBHsX. [laHHble 3aronoska (nepebie 32 6uTa, BKNIOYAA CUHXPOCNOBO) CYUTHLIBAIOTCA TaK XKe, KaK U Ha Apyrux
ypoBHAX. MHdpopmauusa 0 yacTote AguckpeTusauum UCnonb3yeTca Ans Bbibopa COOTBETCTBYIOLWEN Tabnuupbl
nonoc macwTabHbIX KOAMULMEHTOB (CM. npunoxexune b5.8).

5.3.4.2 CnyxebHasa nadopmauus

CnyxebHas uncopmaumsa aomkHa 6biTb 3BNeYeHa U3 NoToka GUTOB M COXpaHeHa AnNA CNONb30BaHUs
npu 4eKoaMpoOBaHUM COOTBETCTBYIOWErO dhperima. MHdopmauus o Buibope Tabnuubl UCNONb3YeTCs ANst Bbl-
6opa Tabnuubl Aekoaepa XaddmarHa u uucna 6utos ESC (linbits) cornacHo Tabnuue B.7.

5.3.4.3 Hayano main_data

Butbl main_data (macwrabHble k0adpduLmeHTsl, KoanpoBaHHble MeToaoM XaddmaHa faHHble U ao-
nonHutenbHas MHoOpMaLus) He 00a3aTenbHO AOMKHbI CNeAoBaTh CPa3y ke 3a buramm cnyxxebHoW nHdop-
Mauuu. TO NoKaszaHo Ha pucyHkax A.7a n A.76. Hayano main_data onpegensieTcs npy nOMOLUM yKkasarens
main_data_begin B Tekywiem dpeiime. OCHOBHbIE JaHHbIE PACNpPeaEnsoTca Tak, YToObl OHM HAXOAWUMUCH
BO BXOAHOM Oycbepe B MOMEHT NOCTYNNEHNUS B HETO 3arofioBka cneayoLero gppenma. flekogep A0MmKeH npo-
NyCTUTb 3arofioBOK U Cny>xeBHY nHdopMauuio Npyu AeKoaMpoBaHuKn main_data. Ix nosmumm onpegensoTcs
u3 bitrate_index w padding_bit. OnuHa 3aronoBka Bceraa CocTaBnsieT 4 GanTta, AnuMHa Cny>XeOHbIX faHHbIX
coctaBnser 17 6anTos B pexxume single_channel n 32 6anta B apyrux pexviMmax. OCHOBHbIE AaHHbIE MOTYT
oxBaTbIBaTb Gonee Yem oauH Briok 3aronoska u cnyxxebHoi nHdopmauum (CM. pucyHok A.76).

5.3.4.4 Bydep

[ns pacyeta mMakCMManbHOro Konuyectea GUTOB, UCNOMb3yeMbIX A1 OAHON rPaHyIbl, NPUMEHSIETCA
crnegyollee npasuno.

Pasmep Gycepa cocraenser 7680 OuTOB. 3TO 3HAYEHUE MAKCUMAsIbHO HA KaXKOOW CKOPOCTU mnepeaaqu.
Mpu MakcumansHO BO3MOXHON aAns YposHs Il ckopocTn nepegaum (320 k6uT/C Ha kaHam) u 4acToTe AUCKPETU3a-
umm 48 Ky cpeamHas AnuHa dperiva coctasnseT (320000/48000) 1152 = 7680 6uTos. CrieoBatensHo, dpeii-
Mbl AOIDKHbI UMETHL MOCTOSIHHYIO ANMHY HA 3TOM CKOPOCTM Mepedaqn U 4actote Auckperusaumu. Ha ckopoctu
64 kbut/c (128 K6BUT/C CTEpen) CpeaHsas ANMHa rpaHynbl COCTaBHHeT(64000/48000)* 576 = 768 6uUTOB NpM Ya-
cToTe auckpeTtnsauum 48 ki, STO 03HAYAET, YTO MaKkCMMarnbHOe OTKIOHEHMe (KpaTKoBpeMEHHBI Bydep), oony-
cTMMoe npu ckopoctu 64 kbut/c, paBHo 7680 — 4 + 768 = 4608 Butam. PakTu4eckoe OTKIOHEHUE PABHO YUCHy
BanToB, 0003HAYEHHbIX ykasarenem cmelleHus main_data_begin. dakTuyeckoe MakcuManbHOE OTKIOHEHWe
279 =8 6uT = 4096 6uUToB. [Ns NPOMEXYTOHHBLIX CKOPOCTEN nepeaayun 3agepxka u pasmep dydgepa moryT 6biTb
BbIYMCNEHbI COOTBETCTBEHHO. OBMeH Byhepom Mexay NeBbIM M NPaBbiM KaHanaMmu B CTEpeonoToke GUToB no-
3Bonsercsa 6e3 orpaHuyeHuin. M3-3a orpaHuyeHus Ha pasmep Bydepa main_data_begin Bcerga yctaHaBNMMBaeTcs
B 0 B cnyyae bitrate_index = 14, T0 eCTb CKOPOCTU NepeaayYm AaHHbIX 320 kBuT/C HA OAMH kaHan cTepeo. B atom
Cnyyae BCe JaHHble pacnpefensoTcs Mexay COCEAHMMM 3aronoBKaMm.
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Mpu yacrorax guckperusauum Hwke 48 klMy pasmep Oydepa AomkeH ObITb OrpaHUYEH Tak, YTobbl ero
AEeNCTBUTENBHOE 3HaYeHWe BbINo AOCTAaTOYHbIM, KaK B criydae ¢ 6ydepom, onpeaeneHHbIM Bbile ans 48 k.

5.3.4.5 Macwra6bHble koappULmMeHTbI

MacwrabHble k0adhpULMEHTbI AEKOAUPYIOTCA B COOTBETCTBUMU C slen1 u slen2, koTopbie B CBOIO OYe-
pedb ONPEeAEnsloTCA HeNOCPEACTBEHHO U3 3HaYeHuin Scalefac_compress. [lekoaupoOBaHHbIE 3HAYEHUS MOTYT
MCNONb30BaTbCA B TAGNMLE UNU 411 HENOCPEACTBEHHOIO BbIYMCIIEHUSI KOIDULMEHTOB ANS KaXKA0MN NMONOCHI.
Mpu AekoanpoBaHMKU BTOPON rpaHynbl HEOGX0AMMO YYuThIBaTh Scfsi. [ing nonoc, B KOTOPbIX COOTBETCTBYIO-
LUKt scfsi paseH 1, macwwrabHbie K03 MULMEHTHI MEPBOW IPaHyIbI TAKXKE UCMONb3YIOTCA U ANt BTOPOW FpaHy-
Nbl, NOSTOMY OHM HE NEPEAAIOTCS ANS Hee.

Yucno 6utos, 0TBOAUMbIX ANSi KOAUPOBaHUSA MacLLTABbHbIX KoahduLUMEeHTOB, Ha3biBaeTca part2_length
U BblYMCNAETCA cneayowmm obpasom:

ans block_type == 0, 1 unu 3 (anuHHbIe 6NOKK),

part2_length = 11* slen1 +10 *slen2;

ans block_type = 2 (kopotkue 6noku) u mixed_block_flag =0,

part2_length =18 *slen1 +18 * slen2;

ans block_type = 2 (kopotkue 6noku) u mixed_block_flag=1,

part2_length = 17*slen1 + 18*slen2.

3T hopmMynbl AeNCTBUTENLHBI, ecnu gr = 0 unu gr = 1 u scfsi[ch] [scfsi_band] = 0 ana Bcex scfsi_bands,
TO €CTb MHpOpMaLUA O BbIGOpe MacLITaBHbIX KOI(PDULMEHTOB HE UCTIONb3YETCS.

5.3.4.6 JekoguposaHue koaa Xaddmana

Bcsa Heobxoanmasn nHopmauus, Bknoyas Tabnuuy AekoaupoBaHus Aepesa koga Xaddpmana, MoxeT ObiTb
nony4yeHa u3 Tabnuubl B.7. CHauana aekoaupyiotcs AaHHble big values no Tabnuuam ¢ Homepom fable_select
[or] [ch] [region]. YacToTHble nuHUK B obnactsx 0, 1 u 2 aekoaupyloTca B napax 40 BOCCTAHOBNEHUA KONMYECTBA
nap big_values. OctasLumecs dutebl koga XaddmaHa AeKoaAMPYIOTCA C MOMOLLLIO Tabnuubl U3 countltable_select
[or] [ch]. OexkoampoBaHWe BbINOMHAETCA A0 TEX MOp, noka Bce butbl koga XadhdMaHa He 0Ka3blBalOTCA BOCCTa-
HOBIEHHbLIMU UMK MOKA KBAHTOBAHHbIE 3HAYEHUSA, COOTBETCTBYIOLLME 576 YACTOTHLIM NIUHUSIM, HE OKa3bIBAOTCA
AexkoaupoBaHHbiMK. Ecnn konnuectso 6utoB koga XadppmaHa npesbilLaeT HeoOxoaumoe AnA AeKoAUPOBaHUA
576 3naueHuin, To 31 BUTBI pacueHuBatoTcs kak Butbl cradpdpuHra u otbpaceiBatotes. MepemenHasn countl onpe-
JenseTcs ¢ NoMoLbto countltable_select kak Yncno Tetpag Aekoanpyembix 3Ha4YEHUIA.

5.3.4.7 MepekBaHTOBATENb

Mpu KBAHTOBaHWM UCNONL3YETCA HEPABHOMEPHAs LWKana ¢ power law. [inA Ka)Kaoro BbIXOAHOIO 3Haye-
HUA gekogepa XadpdmaHa is BblMUCAETCA |is|4/ 3. 310 MOXET BbiTb COEnaHo Npu NOMoLLM Tabnuubl UnNu He-
NocPeaCTBEHHbLIM BbIMUCTEHUEM.

Becb npouecc 06paGoTku, OT AekoaupyembixX 3HaYeHun XaddmaHa [0 BXOAHLIX 3Ha4eHui Habopa
MnETPOB CMHTE3A, ONUCLIBAETCA OAHOW hOPMYnoi. B Hell coaepxaTcs Bce HeoOxoanMble MacLuTaGHble KO-
apuuUmneHTbl. BbixogHble AaHHbIe BOCCTAHABMMBAIOTCA U3 NEPEKBAHTOBAHHbLIX 3Ha4YeHuin. ObLlee ycuneHue
1 3Ha4YeHuA ycuneHus cyGbrnokoB BMUAIOT HA BCE 3HAYEHUS B Npefenax 04HOro BpeMeHHOro okHa (B cny4ae
block_type=2). MacwrabHbele Ko3hPULUMEHTbl U npednar KOPPEKTUPYIOT yCUNeHne B Npeaenax Kaxagon no-
nockl MacWTabHbIX KOAMMULMEHTOB. HXKEe NpUBEAEHO ypaBHEHME NePEKBAHTOBAHNA ANA KOPOTKMX BnoKoB.
[ekoanposaHHoe i-e 3HaveHne Koga XaddhmaHa 0603Ha4eHO Kak is;; BXOAHbIE OTCYeThl i Habopa punsTpos
cuHTEe3a 0603HaYeHbl Xr;:

. 3 l(global_gain[gr]—z10—8.'subblok7gain[mn'ndow][gr])
xr; = sign(is; )|is;[4 - 24 x
y 2—(scalefac _multiplier«scalefac _ s[gr}[ch][sfb][window])
[ns ANWHHBIX GNoKoB
1 .
3 _
) a3 global _ gain[gr]-210
xr; = sign(is; )|is;| '24( )x
« 2—( scalefac _multiplier scalefac _I[sfb][ch][gr |+ preflag|gr pretab[sfb]))
3HaveHwue pretablch] aaHo B Tabnuue B.6 co 3HaueHmamu npegkoppekumu. MoctosiHHas 210 HeoBxoau-
Ma AN KOPPEKTHOrO MacLTaGUpOBaHWs U ABAAETCA CUCTEMHOM KOHCTaHTOI. HaGop dmnsTpoB cuHTesa pe-

anua3yetca CormacHo opMynam, AaHHbIM HUXKe. [luana3oH BbIXOAHbIX 3Ha4YeHuin aekoaepa (MKM-oTcueToB)
ot -1,0 go +1,0.
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5.3.4.8 Peopranusauus

Ecnu wucnonb3ylotcs KopoTkue Onoku (block_type=2), TO NOBTOPHO MacwTabupyemble AaHHblE
xr [scf_band][window][freq_line] pomxHbl ObiITb peopraHnM3oBaHbl B MOpsAKe crnefoBaHusa cybnonoc
xr [subband][windowl][freq_line] ana sbinonHeHus OMOKI.

5.3.5 ObpaboTka cTepeoCUrHanoB

Mocne nepekBaHTOBaHWS, BOCCTAHOBMEHHbIE 3HAYEHUA Nepea NoCTynneHnem B Habop PUNLTPOB CUH-
Te3a obpabaTbiBalOTCS ANsl PEXXUMOB mS_stereo unu/v instensity_stereo. B pexumMe ms_stereo o6a kaHana
rpaHynbl AOMKHbLI UMETb OAUHAKOBLIN block_type.

5.3.5.1 Pexum ms_stereo

STOT nepeknioyaTtens pexuma (PacnofoXeHHbIM B 3aronoske mode_extension) No3BonNseT nepeknio-
yaTbCA MexXay «He3aBUCUMbIM CTepeoy u ms_stereo. Ecnu ms_stereo BknioveH, Ho intensity_stereo He ao-
CTYyNEH, TO BECb CMEKTP AeKoAMpYyeTcs B ms_stereo. Ecnu u ms_stereo v intensity_stereo Bknio4YeHbl, TO BEpx-
HASl rpaHMLA, 0 KOTOPOW NOnochkl MacwTabHbiX k03h(ULMEHTOB AEKOANPYIOTCA B MS_Stereo, nony4yaercs
u3 zero_part pasHOCTHOrO (NPaBoro) kaHana. B atom cnyyae nonoca, B KOTOPOW NPUCYTCTBYET NOCNEAHAS He-
HyrneBasi YaCTOTHasi NMUHUSA, SIBMSIETCA NOCNEAHEN MOMOCON, K KOTOPON NPUMEHSIIOTCA YpaBHEHUA ms_stereo.
BblilLe 3TOM rpaHuULIbl MOXET MCMONb30BATLCA PEXUM intensity_stereo, ecnu OH Gbin BKMIOYEH B 3aronoBKe.
YacTb zero_part pa3HOCTHOTO KaHana SABMAETCA 4YacTblo CnekTpa oT bigvalues * 2 + counfl * 4 po 4acToTbl
Hairiksucra.

5.3.5.2 Marpuya MS

B pexume ms_stereo sHaueHus HOPManu3oBaHHbLIX cpeaHero/6okoBoro kaHanos M;/S; nepeaaiorca
BMECTO 3Ha4eHui nesoro/npasoro kaHanos L;/R;. Takum o6pasom, L/R; BoccTaHaBnuBatorcs no dopmyre

M +S o, M+S

Li:\[Z_,i_\/E

3HaueHus M; nocTynaior B NeBbli kKaHan, a 3HaYeHus S; — B NPaBbIit.

Ecnu okHa nepekmoyaroTcs, To KaHanbl M u S AOMKHbI NEPEKNo4aTbCA CUHXPOHHO.

5.3.5.3 Pexuwm intensity_stereo

3TOT nepeknioyaTens pexuma (pacnonoXxeHHbIM B 3aronoske mode_extension) NO3BONSIET Nepeknio-
4yaTbCs MEeXay «HopMarnbHbIM cTepeo» U intensity_stereo. Ha Yposne lll, intensity_stereo peanusyercs He ny-
TEM UCNONbL30BaHWA Napbl MacLWTabHbIX KO3hULMEHTOB S, kak Ha YpoBHSAX | u |l, a yepes onpeaeneHue am-
nAMTyab! (kak 06bIYHO, MO MacLITabHbIM KO3 ULIMEHTAM NPABOroO KaHana) U NO3ULUKu CTepeo is_posg,[sb).
3HaueHue is_posgp[sfb] nepenaercss BMeCTo MaclUTabHbIX KO3 PULIMEHTOB NpaBoro kaxnana. osuuua cre-
peo UCMonb3yeTcsa Ans Nony4YeHus CUrHanoB eBoro U NPaBoro KaHanoB CornacHo hopMynam, NPUBEAEHHbIM
HWKe. HmkHAa rpadmua nonoc maclurabHbix K03a(hdULMEHTOB, AEKOAMPYEMbIX B pexume intensity_stereo,
nonyyaertcs u3 zero_part NpaBoro kaHana. Bbilue 3TOW rpaHuubl AekoaupoBaHue intensity_stereo npume-
HAETCS Ha OCHOBE MacLUTabHbIX KO3hULMEHTOB NPABOro KaHana kak nosvuui intensity_stereo. MNo3uuyus
intensity_stereo 7 B 04HOIN NONOCE yKa3bIBAET, UTO 3TA NON0Ca He AEKOAUPYETCA Kak intensity_stereo.

MMonocbl MacWTabHbIX KO DULMEHTOB:

| €---- nonzero_part YacTb cnekTpa (npaBblil kaHan) ---> | €--- zero_part 4acTb CnekTpa ---->|

| &---- m/s wnu I/r stereo coded part ----------------- > | €--- intensity stereo coded part ---->|

[nga kaxgoin nonocsl (Sb), koguposaHHON B intenstiy_stereo, BbINOMHAIOTCA CrieayloLime Lwarm:

1) No3nLUA CTEPEOUHTEHCUBHOCTU S _ POSg, CHUTLIBAETCS M3 MacLUTabHOro koaduuueHTa npasoro
KaHana;

2) ecnu (is_ possh = 7), cneaytoLme Luarn He BbINOMHATCA (HeAONYCTUMBIN iS_pos);

3)is_ ratio = tan [is_ posgp, - lj;

12
is _ratio . .
4) L; = L; —=———— Ans BCeX WHAEKCOB / B npejenax TeKyLLen nonockl sb;
1+ is_ratio
1 . .
5) R; = [; ———— Ansi BCEX MHAEKCOB | B npefenax TekyLen nonocel sb.
1+ is_ratio
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5.3.6 HaGop punsTpoB cuHTE3a
Ha pucyHke A.4 nokasaHa Onok-cxema, Bkniovaowas B cebsa Habop dunbTpos cuHTesa. YacToTHble
NUHKUKM NpeaBapuTensHO 00pabaTbiBAIOTCA MO CXeME YCTPaHeHUA anan3nHra (cMm. 6nok-cxeMbl Ha pucyHke A.5
u Tabnuuy B.9 ans koadduumerTos) n nocrynator B Matpuuy OMIAKM no 18 3Ha4yeHuit B oguH brok npeodpa-
30BaHus. MepBas NONOBUHA BLIXOAHLIX 3HAYEHUIN CKIAAbIBAETCA C COXPAHEHHBLIMU 3HAYEHNAMU MOCINEHEro
6noka. 3TU 3HaYEHUA SABMAIOTCS HOBbLIMU BLIXOAHLIMM 3HAYEHUAMU N BXOAHLIMU 3HaYeHUAMU 45 nonudas-
Horo Habopa uneTpoB. Bropas nonoBMHA BbIXOAHBLIX 3HAYEHMWIW COXPAHAETCA ANSA NEpPeKpbITUA C AaHHbI-
MU cneayowen rpanynbl. [nsa kaxaon YeTHon cybnonockl nonudasHoro Habopa hunNbLTPOB KaXxaoe YeTHoe
BXOAHOE 3HAaY€HWE YMHOXAETCA HA MUHYC OAMH, YTOObI YCTPaHUTbL YaCTOTHYIO MHBEPCUIO B NONUMPA3HOM Ha-
6ope huneTpos.
5.3.6.1 YcTtpaHeHue anan3uHra
Ana «anuuHbix» rpanyn (block type!= 2) panHbie, noctynaowme Ha Bxoa Habopa punsTpoB CUHTE3A,
nepeg OMAKM nognexar yctpaHeHuio anansuHra. Cneayowmin ncesaoko OnuCbLIBAeT Npoueaypy ycrpaHe-
HUA dnansuHra:
for (sh=l, sh <32; sb++)
for (i=0; i <8; i++) {
xar[18sb —1 —i] = xr [18sb — 1 — i] cs; — xr [18sb+i] cay,
xar [18sb+i] = xr [18sb+i] oSy + xr [18sb —1—1] cay;

}

MNHaekcbl maccuBoB xar{] u xr{] ykasbiBaloT Ha YACTOTHbIE NTUHUK B rPaHyne, PacnorioXXeHHbIe B nopsiake
BO3pacCTaHWUA 4acTOoThbl, MPUYEM HYNb ABAAETCA UHAEKCOM CaMOWN HWKHEW YacTOTHOW NuUHUK, a 575 — camoi
BEPXHEN.

YcTpaHeHue anan3uHra He NpUMeHaeTcA Anga rpaHyn ¢ block_type = 2 (kopoTkuii 6nok).

5.3.6.2 OMOKI

B cneayioLlem BbipaXeHUU N — KOMMYECTBO OTCYETOB B OKHE (ANA KOpOTkuX 6nokos n = 12, Ana AnNuH-
HbiX BnokoB 11 = 36). B cnyuyae 6noka Tuna short kaxablil 3 Tpex KOpoTKUX 6rokoB NpeoBpasyeTca oTAENbHO,
n/2 3HaveHuin X, npeobpasyercsa B n 3Ha4€HUN X;. AHanuTuyeckoe BbipaxkeHue ans OMAKM:

271
X; =Zxkcos[2"—n(2i+1+%)(2k+1)) anai=0p0n-1
k=0

5.3.6.3 OkHa
B saBucumoctu ot Tuna 6noka block_type ncnonb3yoTcs OkHa pasnuyHoi popmbl;
a) block_type=0 (HopManbLHOE OKHO)

. T 1
Z; = X;8in| —|i+— nai=0p035
b [36( 2D A A

6) block_type=1 (cTapToBblii GNOK)

X; sin L[Hlj , i=0..17
36l 2
. =18...2
z =%x,, 1 i=18..23
x,sin[l[f-18+—j], i=24..29
12 2
0, i=30..35
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B) block_type=3 (cTonosblit 6GNok)

0, i=0..5

x,-sin[%[i-6+%jj, i=6..11
Zi = .

X;, i=12..17

x,sin[%[ﬂ%j), i=18..35

r) block_type=2 (KOpOTKUM BNOK)
KaXXabli U3 Tpex KOPOTKUX BroKoB OTAENLHO BepeTcsl B OKHE

yf”:xf”sin[%[m%jj Ansi=0..11nj=0..2

B3sThie B OKHE KOPOTKME BIOKM JOMKHbI GbITb MEPEKPbITHI U CHIOKEHHI
0, i=0.5

y i=6..11

Yo yB ic12.7

Z,' =
Y2, + /%, i=18.23
w2, i=24.29
0, i =30...35

5.3.6.4 lMepekpbiTUE U CROXEHUE C npeabiayLwmumM 6nokom
Mepeas nonosuHa 6noka 13 36 3Ha4eHU NEPEKPLIBAETCS CO BTOPOW NOMOBUHOM NpeabiayLuero bnoka.
Bropasi nonoBuHa TekyLLero 6roka coxpaHsieTcs Ans UCNonb30BaHUA B cneayloLiem 6noke:

result; =z; +s;, i=0..17
Si:zf+18’ ’=017

5.3.6.5 KomneHcauumsi MHBEPCUM YacTOoTbl B nonudasHoM Habope punsTpos

Bbixog 6noka nepekpbiTUsa U CNOXeHUs COCTOMT U3 18 BpEeMEHHbIX OTCHETOB Kaxaon u3 32 nonudas-
HbIX cybnonoc. Ecnu BpemMeHHble oTcueTbl 0603Ha4veHbl oT 0 A0 17, rae Hyneson OTCYET — CaMblil PAHHUIA
BO BpEMeHH, n cybnonockl 0603HayeHbl OT 0 A0 31, rae Hyneeas CyGnonoca — camas HWKHAS, TO Kaabli
HEYETHbII BPEMEHHOI OTCYET Ka)A0oro HeYeTHOM Cybronockl yMHOXaeTCcsl Ha MUHYC 1 nepea nocTynneHuem
B nonudasHbiin Habop punsTpoB..
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MpunoxeHue A
(o6sa3atenbHoe)

CxeMbl

| BbiBOg 6UTOB NOTOKA |

v

[HexoanposaHue AaHHbIX
0 pacnpegerneHuy 6uToB

!

DekoanposaHue MacLuTabHbIX
ko3 runeHToB

v

| MepekBaHTOBaHWE OTCYETOB |

| Cy6nonocHbliA punsTp cuHTeaal

| BbiBog MKM-oTcueToB |

PucyHok A.1 — Briok-cxema anroputma gekogepa. YposHu | u |l

FOCT P 54711—2011

33



rOCT P 54711—2011

{ Havano }

4

Beoa HOBbIX 32-Cy6nonocHbIX
OTCYETOB

S; i=0...31

i

\ i

Casur
V[i]1= V]i]-64, i=1023...64
(npu nHMumanusaumm sekrop V
3anonHaeTcs HynsiMu)

\

MartpuumuposaHue

31
Vl=k§0le*Sk, i=0...63

\

Co3apanue Bektopa U anuHoit 512
U[i*64+j] = V[i*128+f]
U[i*64+32+j] = V[i*128+96+7],
i=0..7, j=0...31

\

YMHOXEeHUeM Ha OKHO aAnuHon 512
oGpasorars BekTop W
M/i= Ul'*Di' i=0...511

Bbluncnexune 32 otcueros

15
Si = E)M.ﬂ,zp j= 0...31

\

BbiBog 32 BOCCTAHOBNEHHBIX
MKM-oTcueToB

\

‘ KoHew >

PucyHok A.2 — brnok-cxema anroputma cyononocHoi unsrpaumm
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Hauano

| OGHapyxeHue 3aroroBka kagpa B NoToke 6UToB |

!

| HekonupoBaHue cryxebHoli nHhopmaLum |

v

| LekognpoBaHue maclTabHbix kKo ULIMEHTOB |

v

| DekoauposaHve kopna Xadpdmana |

!

MepeksaHTOBaHMe criekTpa |

'

MepeynopsiaouMBaHue crnekTpa
if ((window,_switching_flag) and (block_type==2))

!

O6pabortka joint stereo
(ecniv joint stereo ucnonb3oBanock)

!

YcTpaHeHue anamnsuHra

v

OMIKIT n cnoxeHue ¢ HanoXeHnem
(OMOKTM 18 unu 6,6,6 B 3aBUCUMOCTH OT
window_switching_flag u block_type)

v

| MonudasHbii Habop dunsTpoB |

'

| BbiBog MKM-oTcueToB |

PucyHok A.3 — Briok-cxema anroputma gekogepa. YpoeHs |l

FOCT P 54711—2011
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= CM. neBbIit kaHan [pasolo karama_,,
] 576 otcyeToB
o
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Bnok OMAKMM
Cy6nornoca 0
Xo Xo Y00: ¥o1. Y2 3, ..., 17
OM[IKI >
X7 Xi7
Cy6bnonoca 1
X1 g Xig ¥10. -y11, Y12, y,3, ..., 17
E OMEKnN — >
=
Xzs | @ | Xss .
(o]
w L]
. S .
I .
[}
] I .
«©
L] E- .
L Cy6nonoca 31
Xs58 Xss8 Y310, V311 Y312, -y 3, ..., yaq17
OMAKMN >
X575 X575

B kaxpom 6noke OMJKN BeluucnaoTes 18 BbixoAHLIX 3HaYeHWA ¥0... y17 1Mo 18 BXOAHLIM 3HaYeHUSM CneKTpanbHLIX ko3 PULMEHTOB.
AnA Bcex cy6nosoc, kpoMe NepBoi, KaXKAblA HEYETHBIN BLIXOAHOW OTCUET AomkeH BbITb YMHOXEH Ha MUHYC 1.

PucyHok A.4 — Cxema gekofepa. YpoBens lll
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X, _
: 18
Xi7 « ”ad :\\ /} X
(c>< () @) >< C.
Xig _
. ./ ‘= .// \\.

' 18
X35 Py Py \ ; \\ /} i
(c>< () @) >< C.

X36 bt o Y Z AN

¢ ~— <
X539 Y P— e
y «><: () @ >< C
5:1-0 ./ ‘. -// \\ —_
° 18
Xss7 X — Z L
y (c>< () @) >< C.
558 J—
- e ————
° 18
X575 X

8 «babouek» |

PucyHok A.5 — [uarpamma ycTpaHeHuWs anai3uHra B gekogepe. YposeHs |

0 =

PucyHok A.6 — «Babouka» ycTpaHeHuUs anaiiaunHra B gekogepe. YposeHs |
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3aronosok 3aronoBok 3aronoBok 3aronosok
’ kagpa 1 ' kappa 2 Kaapa 3 kaapa 4
- N [22] <
§e 8 8 §e
£ X < X & £
So So S0 o
oz (S ox oY
%] (7] 173 (%]
ceeee XX

e

SR

YO

N X

main_data_begin

main_data_begin

I

main_data_begin

main_data_begin

main info 1 main info 2 main info 4
PucyHok A.7.a — CTpykTypa notoka 6utoB. YposeHb ||
3aronoBok 3aronoBok 3aronosok 3aronoBok
» kagpa 1 ’ kagpa 2 kagpa 3 ! Kagpa 4
~ N (3] <
g8 8¢ g8 88
g Ig Is Io
0ox oz oz (k=]
(%] (%] (%] (%]
b4

main_data_begin 1

main info 1

main info 2

main_data_begin 2

main_data_begin 3

10660666666666666)
166666666666666¢

«
1066666666666664)

main info 3

main_data_begin 4™

XX
> &

main info 4

* main_data_begin 4 = 0. 0OCHOBHble JaHHbIE CeayoT HENOCPeACTBEHHO 3a cryxe6HOI nHdopMmaLmeil dhpeliva 4. 3TO HUXHWIA npeaen
ANSA main_data_begin; main_data He MOXeT HauMHaTLCA Nocne aToit Toukn. CrieayeT o6paTiTb BHUMaHWe Ha To, YTo 6aiTbl AaHHBbIX,
ncronb3yemMble MoMAMU CUHXPO U Side info, He yUYMTbIBaKOTCA YKasaTenemM main_data_begin.

PucyHok A.7.6 — CTpyKTypa noToka 6UTOB ¢ MakcMMansHON Harpy3Kkoii B main info 3 n HeGonbLLIOR Harpy3Ko
B main info 2. YpoBenb llI.
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R NOMNOCH! SCFSE vvvvuvuenrieennns 3
0 ... nonocel MaclTabHbIX KoadpuumeHTos ... 20
Oeeeeieenns YaCTOTHLIE NMUHUM < .ceeneenene. 575
paHyna 0 -
global_gain[0]
0 ... nonocsl MaclTabHbIX koadhuLMeHToB ... 11
¢ YaCTOTHLIE NIMHUM . ............ 191
global_gain[1]
lpatyna 1 subblock_gain1

subblock_gain2

subblock_gain3

PucyHok A.8 — NpaHynbl dpeiima ¢ block_type = 0 B nepBoW rpaHyne n block_type = 2 Bo BTopoli rpaHyne. YposeHs I

BuTbl gaHHbIX

3

A

Nt
)
D
g

PucyHok A.9 — Cxema npoepku CRC

i
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MpunoxeHue b

(o6A3aTenbHoe)
Tabnuubl
Tabnwunuya B.1— MacwrabHble kospduLmeHThl. YpoBHu | u I
Homep xg;ﬂ:ﬁ::ﬂ Homep xg;ﬂ:ﬁ::ﬂ Homep MacwtabHbIn kKoappuLmeHT
0 2,00000000000000 21 0,01562500000000 42 0,00012207031250
1 1,68740105196820 22 0,01240157071850 43 0,00009688727124
2 1,25992104989487 23 0,00984313320230 44 0,00007689947814
3 1,00000000000000 24 0,00781250000000 45 0,00006103515625
4 0,79370052598410 25 0,00620078535925 46 0,00004844363562
5 0,62996052494744 26 0,00492156660115 47 0,00003844973907
6 0,50000000000000 27 0,00390625000000 48 0,00003051757813
7 0,39685026299205 28 0,00310039267963 49 0,00002422181781
8 0,31498026247372 29 0,00246078330058 50 0,00001922486954
9 0,25000000000000 30 0,00195312500000 51 0,00001525878906
10 0,19842513149602 31 0,00155019633981 52 0,00001211090890
11 0,15749013123686 32 0,00123039165029 53 0,00000961243477
12 0,12500000000000 33 0,00097656250000 54 0,00000762939453
13 0,09921256574801 34 0,00077509816991 55 0,00000605545445
14 0,07874506561843 35 0,00061519582514 56 0,00000480621738
15 0,06250000000000 36 0,00048828125000 57 0,00000381469727
16 0,04960628287401 37 0,00038754908495 58 0,00000302772723
17 0,03937253280921 38 0,00030759791257 59 0,00000240310869
18 0,03125000000000 39 0,00024414062500 60 0,00000190734863
19 0,02480314143700 40 0,00019377454248 61 0,00000151386361
20 0,01968626640461 41 0,00015379895629 62 0,00000120155435
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Ta6nuuyb b.2— Tabnuusl pacnpeaeneHusi butos. Yposehs |l

Ta6nuuya 6.2a — [JonycTuMble ypoBHU KBaHTOBaHWA B cybnonocax

Fs =48y CKopocTu Nepegavqu Ha kaHan = 56, 64, 80, 96, 112, 128, 160, 192 k6uT/c cBoboAHbLIA dopmar.

Fs=441ky  CkopocTu nepefaqu Ha kaHan = 56, 64, 80 kGut/c.

Fs=32«y CKOpOCTH Nepefaqun Ha kaHan = 56, 64, 80 kbut/c.

Nraeke
sb | nbal
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 |4 — 3 7 15 31 63 127 255 511 1023 2047 4095 8191 16383 32767 65535
1 |4 — 3 7 15 31 63 127 255 511 1023 2047 4095 8191 16383 32767 65535
2 |4 — 3 7 15 31 63 127 255 511 1023 2047 4095 8191 16383 32767 65535
3 4 — 3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
4 4 — 3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
5 4 — 3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
6 |4 — 3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
7 4 — 3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
8 4 — 3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
9 4 — 3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
10 (4 — 3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
11 |3 — 3 5 7 9 15 31 65535
12 |3 — 3 5 7 9 15 31 65535
13 (3 — 3 5 7 9 15 31 65535
14 |3 — 3 5 7 9 15 31 65535
15 (3 — 3 5 7 9 15 31 65535
16 (3 — 3 5 7 9 15 31 65535
17 |3 — 3 5 7 9 15 31 65535
18 |3 — 3 5 7 9 15 31 65535
19 (3 — 35 7 9 15 31 65535
20 |3 — 3 5 7 9 15 31 65535
21 |3 — 3 5 7 9 15 31 65535
22 |3 — 3 5 7 9 15 31 65535
23 |2 — 3 5 65535
24 |2 — 3 5 65535
25 |2 — 3 5 65535
26 |2 — 3 5 65535
27 |0 —
28 |0 —
29 |0 —
30 |0 —_
31 —

sblimit = 27
Cymma nbal = 88
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Tabnuya b.26 — [lonycTuMble ypoBHU KBaHTOBaHWA B cybnonocax

Fs =48 kl'y, He Ucnonb3ayeTes.

Fs=441«y CKkopocTu Nepefaqu Ha kaHan = 96, 112, 128, 160, 192 k6ut/c 1 cBoGoAHbIN dopmar.

Fs=32«My CKopocTH NepeAaqu Ha kaHan = 96, 112, 128, 160 192 k6uT/c U cBoGoAHbIH hopmMaT.

MNHaeke
sb | nbal
o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

0 |4 —3 7 15 31 63 127 255 511 1023 2047 4095 8191 16383 32767 65535
1 |4 —3 7 15 31 63 127 255 511 1023 2047 4095 8191 16383 32767 65535
2 |4 — 3 7 15 31 63 127 255 511 1023 2047 4095 8191 16383 32767 65535
3 |4 —3 5 7 9 15 31 863 127 255 511 1023 2047 4095 8191 65535
4 |4 —3 56 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
5 |4 —3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
6 |4 —3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
7 |4 —3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
8 4 —3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
9 |4 —3 56 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
10 (4 —3 5 7 9 15 31 63 127 255 511 1023 2047 4095 8191 65535
1 |3 —3 5 7 9 15 31 65535
12 |3 —3 56 7 9 15 31 65535
13 |3 —3 56 7 9 15 31 65535
14 |3 —3 5 7 9 15 31 65535
15 |3 —3 5 7 9 15 31 65535
16 |3 —3 5 7 9 15 31 65535
17 |3 — 3 5 7 9 15 31 65535
18 |3 — 3 5 7 9 15 31 65535
19 |3 —3 5 7 9 15 31 65535
20 (3 — 3 5 7 9 15 31 65535
21 |3 — 3 5 7 9 15 31 65535
22 (3 — 3 5 7 9 15 31 65535
23 |2 — 3 5 65535
24 12 — 3 5 65535
25 |2 — 3 5 65535
26 |2 — 3 5 65535
27 |2 — 3 5 65535
28 |2 — 3 5 65535
29 |2 — 3 5 65535
30 |0 —
31 (O —

42
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Tabnwnya b.28 — [onycTuMble ypoOBHU KBaHTOBaHUs B cybrnonocax

11

Fs=48«y CkopocTu nepegaqn Ha kaHan = 32, 48 kbuTt/c.
Fs=441«ly CkopocTu nepegayu Ha kaHan = 32, 48 kbuTt/c.
Fs=32«y He ncnornbayercs.
MNHaekc
sb | nbal
0|1|2|3|4|5|6|7|8|9|10|11|12|13|14|15
0 |4 — 3 5 9 15 31 63 127 255 511 1023 2047 4095 8191 16383 32767
1 4 — 3 5 9 15 31 63 127 255 511 1023 2047 4095 8191 16383 32767
2 |3 — 3 5 9 15 31 63 127
3 |3 — 3 5 9 15 31 63 127
4 |3 — 3 5§ 9 15 31 63 127
5 1|3 — 3 5 9 15 31 63 127
6 |3 — 3 5 9 15 31 63 127
7 |3 — 3 5 9 15 31 63 127
8 |0 —
9 |0 —
10 |0 —
1 |0 —
12 |0 —
13 |0 —
14 |0 —
15 |0 —
16 |0 —
17 |0 —
18 |0 —
19 |0 —
20 |0 —
21 |0 —
22 |0 —
23 |0 —
24 |0 —
25 |0 —
26 |0 —
27 |0 —
28 |0 —
29 |0 —
30 |0 —
31 |0 —

sblimit = 8
Cymma nbal = 26
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Tabnwuya b.2r— JonycTuMble YpOBHM KBaHTOBaHMA B cybnonocax

44

Cymma nbal = 38

Fs =48 kly He ncnonb3ayeTcs.

Fs=441«ly He ncnonb3ayercs.

Fs=32«kly, CkopocTu nepeaaqu Ha kaHan = 32, 48 kbut/c.

MNHaekc
sb | nbal
0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15

0 4 — 3 5 9 15 31 63 127 255 511 2047 4095 8191 8191 16383 32767
1 4 — 3 5 9 15 31 63 127 255 511 2047 4095 8191 8191 16383 32767
2 3 — 3 5 9 15 31 63 127
3 3 — 3 5 9 15 31 63 127
4 3 — 3 5 9 15 31 63 127
5 3 — 3 5 9 15 31 63 127
6 3 — 3 5 9 15 31 63 127
7 3 — 3 5 9 15 31 63 127
8 3 —3 5 9 15 31 63 127
9 3 — 3 5 9 15 31 63 127
10 |3 — 3 5 9 15 31 63 127
1 |3 — 3 5 9 15 31 63 127
12 |0 —
13 |0 —
14 |0 —
15 |0 —
16 |0 —
17 |0 —
18 |0 —
19 |0 —
20 |0 —
21 |0 —
22 |0 —
23 |0 —
24 |0 —
25 |0 —
26 |0 —
27 |0 —
28 |0 —
29 |0 —
30 |0 —
31 |0 —

sblimit = 12




Tabnuuya B.3 — KoapduuueHTsl D okHa cuHTesa

D[0] = 0,000000000
D[4] = -0,000015259
D[8] = -0,000030518
D[12] = -0,000045776
D[16] = —0,000076294
D[20] = -0,000122070
D[24] = -0,000198364
D[28] = -0,000289917
D[32] = -0,000442505
D[36] = —0,000625610
D[40] = ~0,000885010
D[44] = -0,001205444
D[48] = ~0,001586914
D[52] = -0,002014160
D[56] = —0,002456665
D[60] = -0,002899170
D[64] = 0,003250122
D[68] = 0,003463745
D[72] = 0,003417969
D[76] = 0,003051758
D[80] = 0,002227783
D[84] = 0,000869751
D[88] = -0,001098633
D[92] = -0,003723145
D[96] = —0,007003784
D[100] = —0,010848999
D[104] = -0,315121460
D[108] = -0,319577026
D[112] = —0,323910522
D[116] = —0,32772522
D[120] = —0,330532837
D[124] = -0,331814575
D[128] = 0,331082153
D[132] = 0,327801514
D[136] = 0,321575928
D[140] = 0,312115479
D[144] = —0,000686646

D[1] = -0,000015259
D[5] = —0,000015259
D[9] = —0,000030518
D[13] = -0,000061035
D[17] = -0,000091553
D[21] = -0,000137329
D[25] = -0,000213623
D[29] = -0,000320435
D[33] = =0,000473022
D[37] = =0,000686646
D[41] = —0,000961304
D[45] = -0,001296997
D[49] = -0,001693726
D[53] = -0,002120972
D[57] = -0,002578735
D[61] = —0,002990723
D[65] = 0,003326416
D[69] = 0,003479004
D[73] = 0,003372192
D[77] = 0,002883911
D[81] = 0,001937866
D[85] = 0,000442505
D[89] = —0,001693726
D[93] = —0,004486084
D[97] = -0,007919312
D[101] = —-0,011886597
D[105] = -0,016235352
D[109] = -0,020690918
D[113] = —0,024932861
D[117] = —0,028533936
D[121] = -0,031005859
D[125] = -0,031845093
D[129] = 0,030517578
D[133] = 0,026535034
D[137]= 0,019531250
D[141] = 0,009231567
D[145] = —0,004394531

D[2] = -0,000015259
D[6] = —0,000015259
D[10] = —0,000030518
D[14] = -0,000061035
D[18] = —0,000106812
D[22] = -0,000152588
D[26] = -0,000244141
D[30] = —0,000366211
D[34] = —0,000534058
D[38] = —0,000747681
D[42] = -0,001037598
D[46] = —0,001388550
D[50] = —0,001785278
D[54] = —0,002243042
D[58] = —0,002685547
D[62] = —0,003082275
D[66] = 0,003387451
D[70] = 0,003479004
D[74] = 0,003280640
D[78] = 0,002700806
D[82] = 0,001617432
D[86] = —0,000030518
D[90] = —0,002334595
D[94] = —0,005294800
D[98] = -0,008865356
D[102] = —0,012939453
D[106] = —0,017349243
D[110] = =0,021789551
D[114] = -0,025909424
D[118] = —0,029281616
D[122] = -0,031387329
D[126] = —0,031738281
D[130] = 0,029785156
D[134] = 0,025085449
D[138] = 0,017257690
D[142] = 0,006134033
D[146] = —0,008316040

rOoCT P 54711—2011

D[3] = -0,000015259
D[7] = -0,000030518
D[11] = —0,000045776
D[15] = -0,000076294
D[19] = -0,000106812
D[23] = -0,000167847
D[27] = -0,000259399
D[31] = -0,000396729
D[35] = -0,000579834
D[39] = -0,000808716
D[43] = -0,001113892
D[47] = -0,001480103
D[51] = -0,001907349
D[55] = -0,002349854
D[59] = -0,002792358
D[63] = -0,003173828
D[67] = 0,003433228
D[71] = 0,003463745
D[75] = 0,003173828
D[79] = 0,002487183
D[83] = 0,001266479
D[87] = -0,000549316
D[91] = -0,003005981
D[95] = —0,006118774
D[99] = —0,009841919
D[103] = —0,014022827
D[107] = —0,018463135
D[111] = -0,022857666
D[115] = =0,026840210
D[119] = —0,029937744
D[123] = —0,031661987
D[127] = -0,031478882
D[131] = 0,028884888
D[135] = 0,023422241
D[139] = 0,014801025
D[143] = 0,002822876
D[147] = -0,012420654
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lpodonxeHue mabnuuysl 5.3

D[148] = -0,016708374
D[152] = -0,035552979
D[156] = -0,056533813
D[160] = -0,078628540
D[164] = -0,100540161
D[168] = -0,120697021
D[172] = -0,137298584
D[176] = -0,148422241
D[180] = —0,152069092
D[184] = -0,146362305
D[188] = -0,129577637
D[192] = 0,100311279
D[196] = 0,357617187
D[200] = 0,301068115
D[204] = —0,369168091
D[208] = —0,152206421
D[212] = -0,246505737
D[216] = —0,349868774
D[220] = —0,459472656
D[224] = -0,572036743
D[228] = —0,683914185
D[232] = -0,791213989
D[236] = -0,890090942
D[240] = —0,976852417
D[244] = -1,048156738
D[248] = -1,101211548
D[252] = -1,133926392
D[256] = 1,144989014
D[260] = 1,133926392
D[264] = 1,101211548
D[268] = 1,048156738
D[272] = 0,976852417
D[276] = 0,890090942
D[280] = 0,791213989
D[284] = 0,683914185
D[288] = 0,572036743
D[292] = 0,459472656
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D[149] = -0,021179199
D[153] = —0,040634155
D[157] = —0,061996460
D[161] = —0,084182739
D[165] = -0,105819702
D[169] = —0,125259399
D[173] = —0,140670776
D[177] = -0,150115967
D[181] = -0,151596069
D[185] = —0,143264771
D[189] = —0,123474121
D[193] = 0,090927124
D[197] = 0,044784546
D[201] = =0,015228271
D[205] = -0,088775635
D[209] = -0,174789429
D[213] = -0,271591187
D[217] = -0,376800537
D[221] = -0,487472534
D[225] = -0,600219727
D[229] = -0,711318970
D[233] = —0,816864014
D[237] = -0,913055420
D[241] = —0,996246338
D[245] = -1,063217163
D[249] = —1,111373901
D[253] = —1,138763428
D[257] = 1,144287109
D[261] = 1,127746582
D[265] = 1,089782715
D[269] = 1,031936646
D[273] = 0,956481934
D[277] = 0,866363525
D[281] = 0,765029907
D[285] = 0,656219482
D[289] = 0,543823242
D[293] = 0,431655884

D[150] = —0,025817871
D[154] = —0,045837402
D[158] = —0,067520142
D[162] = —0,089706421
D[166] = —0,110946655
D[170] = -0,129562378
D[174] = -0,143676758
D[178] = -0,151306152
D[182] = -0,150497437
D[186] = —0,139450073
D[190] = —0,116577148
D[194] = 0,080688477
D[198] = 0,031082153
D[202] = -0,032379150
D[206] = -0,109161377
D[210] = -0,198059082
D[214] = -0,297210693
D[218] = —0,404083252
D[222] = —0,515609741
D[226] = -0,628295898
D[230] = -0,738372803
D[234] = -0,841949463
D[238] = -0,935195923
D[242] = —1,014617920
D[246] = —1,077117920
D[250] = —1,120223999
D[254] = —1,142211914
D[258] = 1,142211914
D[262] = 1,120223999
D[266] = 1,077117920
D[270] = 1,014617920
D[274] = 0,935195923
D[278] = 0,841949463
D[282] = 0,738372803
D[286] = 0,628295898
D[290] = 0,515609741
D[294] = 0,404083252

D[151] = —0,030609131
D[155] = -0,051132202
D[159] = -0,073059082
D[163] = —0,095169067
D[167] = -0,115921021
D[171] = -0,133590698
D[175] = -0,146255493
D[179] = -0,151962280
D[183] = -0,148773193
D[187] = -0,134887695
D[191] = -0,108856201
D[195] = 0,069595337
D[199] = 0,016510010
D[203] = -0,050354004
D[207] = -0,130310059
D[211] = -0,221984863
D[215] = —-0,323318481
D[219] = -0,431655884
D[223] = -0,543823242
D[227] = -0,656219482
D[231] = —-0,765029907
D[235] = —0,866363525
D[239] = —0,956481934
D[243] = —1,031936646
D[247] = —1,089782715
D[251] = —1,127746582
D[255] = —1,144287109
D[259] = 1,138763428
D[263] = 1,111373901
D[267] = 1,063217163
D[271] = 0,996246338
D[275] = 0,913055420
D[279] = 0,816864014
D[283] = 0,711318970
D[287] = 0,600219727
D[291] = 0,487472534
D[295] = 0,376800537
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D[296] = 0,349868774
D[300] = 0,246505737
D[304] = 0,152206421
D[308] = 0,069168091
D[312] = -0,001068115
D[316] = —0,057617187
D[320] = 0,100311279
D[324] = 0,129577637
D[328] = 0,146362305
D[332] = 0,152069092
D[336] = 0,148422241
D[340] = 0,137298584
D[344] = 0,120697021
D[348] = 0,100540161
D[352] = 0,078628540
D[356] = 0,056533813
D[360] = 0,035552979
D[364] = 0,016708374
D[368] = 0,000686646
D[372] = -0,012115479
D[376] = -0,021575928
D[380] = -0,027801514
D[384] = 0,031082153
D[388] = 0,031814575
D[392] = 0,030532837
D[396] = 0,027725220
D[400] = 0,023910522
D[404] = 0,019577026
D[408] = 0,015121460
D[412] = 0,010848999
D[416] = 0,007003784
D[420] = 0,003723145
D[424] = 0,001098633
D[428] = —0,000869751
D[432] = —0,002227783
D[436] = —0,003051758
D[440] = —0,003417969

D[297]= 0,323318481
D[301] = 0,221984863
D[305] = 0,130310059
D[309] = 0,050354004
D[313] = -0,016510010
D[317] = -0,069595337
D[321] = 0,108856201
D[325] = 0,134887695
D[329]= 0,148773193
D[333] = 0,151962280
D[337]= 0,146255493
D[341] = 0,133590698
D[345] = 0,115921021
D[349] = 0,095169067
D[353] = 0,073059082
D[357] = 0,051132202
D[361] = 0,030609131
D[365] = 0,012420654
D[369] = -0,002822876
D[373] = -0,014801025
D[377] = —0,023422241
D[381] = -0,028884888
D[385] = 0,031478882
D[389] = 0,031661987
D[393] = 0,029937744
D[397] = 0,026840210
D[401] = 0,022857666
D[405] = 0,018463135
D[409] = 0,014022827
D[413] = 0,009841919
D[417] = 0,006118774
D[421] = 0,003005981
D[425] = 0,000549316
D[429] = —0,001266479
D[433] = —0,002487183
D[437] = —0,003173828
D[441] = —0,003463745

D[298] = 0,297210693
D[302] = 0,198059082
D[306] = 0,109161377
D[310] = 0,032379150
D[314] = -0,031082153
D[318] = —0,080688477
D[322] = 0,116577148
D[326] = 0,139450073
D[330] = 0,150497437
D[334] = 0,151306152
D[338] = 0,143676758
D[342] = 0,129562378
D[346] = 0,110946655
D[350] = 0,089706421
D[354] = 0,067520142
D[358] = 0,045837402
D[362] = 0,025817871
D[366] = 0,008316040
D[370] = -0,006134033
D[374] = -0,017257690
D[378] = —0,025085449
D[382] = —0,029785156
D[386] = 0,031738281
D[390] = 0,031387329
D[394] = 0,029281616
D[398] = 0,025909424
D[402] = 0,021789551
D[406] = 0,017349243
D[410] = 0,012939453
D[414] = 0,008865356
D[418] = 0,005294800
D[422] = 0,002334595
D[426] = 0,000030518
D[430] = —0,001617432
D[434] = —0,002700806
D[438] = —0,003280640
D[442] = —0,003479004
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D[299] = 0,271591187
D[303] = 0,174789429
D[307] = 0,088775635
D[311] = 0,015228271
D[315] = —0,044784546
D[319] = -0,090927124
D[323] = 0,123474121
D[327] = 0,143264771
D[331] = 0,151596069
D[335] = 0,150115967
D[339] = 0,140670776
D[343] = 0,125259399
D[347] = 0,105819702
D[351] = 0,084182739
D[355] = 0,061996460
D[359] = 0,040634155
D[363] = 0,021179199
D[367] = 0,004394531
D[371] = —0,009231567
D[375] = -0,019531250
D[379] = —0,026535034
D[383] = —0,030517578
D[387] = 0,031845093
D[391] = 0,031005859
D[395] = 0,028533936
D[399] = 0,024932861
D[403] = 0,020690918
D[407] = 0,016235352
D[411] = 0,011886597
D[415] = 0,007919312
D[419] = 0,004486084
D[423] = 0,001693726
D[427] = -0,000442505
D[431] = -0,001937866
D[435] = -0,002883911
D[439] = -0,003372192
D[443] = -0,003479004
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D[444] = -0,003463745

D[448] = 0,003250122
D[452] = 0,002899170
D[456] = 0,002456665
D[460] = 0,002014160
D[464] = 0,001586914
D[468] = 0,001205444
D[472] = 0,000885010
D[476] = 0,000625610
D[480] = 0,000442505
D[484] = 0,000289917
D[488] = 0,000198364
D[492] = 0,000122070
D[496] = 0,000076294
D[500] = 0,000045776
D[504] = 0,000030518
D[508] = 0,000015259
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D[445] = —0,003433228
D[449] = 0,003173828
D[453] = 0,002792358
D[457] = 0,002349854
D[461] = 0,001907349
D[465] = 0,001480103
D[469] = 0,001113892
D[473] = 0,000808716
D[477] = 0,000579834
D[481] = 0,000396729
D[485] = 0,000259399
D[489] = 0,000167847
D[493] = 0,000106812
D[497] = 0,000076294
D[501] = 0,000045776
D[505] = 0,000030518
D[509] = 0,000015259

D[446] = —0,003387451
D[450] = 0,003082275
D[454] = 0,002685547
D[458] = 0,002243042
D[462] = 0,001785278
D[466] = 0,001388550
D[470] = 0,001037598
D[474]= 0,000747681
D[478] = 0,000534058
D[482] = 0,000366211
D[486] = 0,000244141
D[490] = 0,000152588
D[494]= 0,000106812
D[498] = 0,000061035
D[502] = 0,000030518
D[506] = 0,000015259
D[510] = 0,000015259

D[447] = -0,003326416
D[451] = 0,002990723
D[455] = 0,002578735
D[459]= 0,002120972
D[463] = 0,001693726
D[467] = 0,001296997
D[471] = 0,000961304
D[475] = 0,000686646
D[479] = 0,000473022
D[483] = 0,000320435
D[487] = 0,000213623
D[491] = 0,000137329
D[495] = 0,000091553
D[499] = 0,000061035
D[503] = 0,000030518
D[507] = 0,000015259
D[511] = 0,000015259



Tabnwunuya Bb.4 — Knacchl kBaHTOBaHMA. YpoBeHb |l
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Ynucno waros

C

D

O ~N o W

15

31

63
127
255
511
1023
2047
4095
8191
16383
32767
65535

1,33333333333
1,60000000000
1,14285714286
177777777777
1,06666666666
1,03225806452
1,01587301587
1,00787401575
1,00392156863
1,00195694716
1,00097751711
1,00048851979
1,00024420024
1,00012208522
1,00006103888
1,00003051851
1,00001525902

0,50000000000
0,50000000000
0,25000000000
0,50000000000
0,12500000000
0,06250000000
0,03125000000
0,01562500000
0,00781250000
0,00390625000
0,00195312500
0,00097656250
0,00048828125
0,00024414063
0,00012207031
0,00006103516
0,00003051758

MpynnupoBka OTC”eTlg'J_IF;gOAOBoe BuThbl :;olécz)nosoe
Ha 3 5
Ha 3 7
Het 1 3
Aa 3 10
Het 1 4
Het 1 5
Het 1 6
Het 1 7
Het 1 8
Het 1 9
Het 1 10
Het 1 11
Het 1 12
Het 1 13
Het 1 14
Het 1 15
Het 1 16

Tabnwunya B.5— Yucno sawmwieHHbix 6utoB audio_data

YpoBeHb

3alynLLeHHble nons

Butel 16... 31 3aronoBka.
Pacnpepenenve 6utos

BuTel 16... 31 3arornoBka.
Pacnpeaenenune 6uTos.
MHdpopmauma o maclitabHbix kKoadduuymeHTax

BuTel 16... 31 3arornoBka.
CnyxebHas nHgpopmaums:
- 6utwl 0... 135 audio_data B single_channel pexume;
- 6utbl 0... 255 audio_data B fpyrux pexumax

Tabnwunuya 5.6 —Tlpegkoppekuns. Yposens Il

Scalefactor band(cb) |0 |1 |2

3

4 |5 |6 |7

Pretab[cb]

0 |0 (O

0

0 |0 |0 |O
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Tabnwnyb b.7— Koposble Tabnuupl XaddpmaHa. YposeHsb I

KopoBasda Tabnuua XahdmaHa Ans 4eTBepoK (A)

VWXYy hlen hcod
0000 1 1
0001 4 0101
0010 4 0100
0011 5 00101
0100 4 0110
0101 6 000101
0110 5 00100
0111 6 000100
1000 4 0111
1001 5 00011
1010 5 00110
1011 6 000000
1100 5 00111
1101 6 000010
1110 6 000011
1111 6 000001
Ko g oeasa Tabnuua XadpdpmaHa ansa yetsepok (b)
vwxXy hlen | hcod ” WXy hlen hecod
0000 4 1111 1000 4 0111
0001 4 1110 1001 4 0110
0010 4 1101 1010 4 0101
0011 4 1100 1011 4 0100
0100 4 1011 1100 4 0011
0101 4 1010 1101 4 0010
0110 4 1001 1110 4 0001
0111 4 1000 1111 4 0000
Tabnuya 0 «koga XacdhdpmaHa
linbits=0
| y | hlen | hcod
0 | o | o |
Tabnwnya 1koga XadhdpmaHa
linbits=0
X y hlen hcod X y hlen hcod
0 1 1 1 0 2 01
0 3 001 1 1 3 000
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Tabnwuuya 2 koga XapdpmaHa

rOCT P 54711—2011

linbits=0
X y hlen hcod ” X hlen hcod
0 0 1 1 1 2 5 00001
0 0 3 010 2 0 5 00011
0 2 6 000001 2 1 5 00010
1 0 3 011 2 2 6 000000
1 1 3 001
Tabnwuuya 3 koga XahdpmaHa
linbits=0
X hlen hecod
0 0 2 11
0 1 2 10
0 2 6 000001
1 0 3 001
1 1 2 01
1 2 5 00001
2 0 5 00011
2 1 5 00010
2 2 6 000000
Tabnwuuya 4 koga XapdpmaHa
He ncnoneayeTcs.
Tabnwuuya 5 koga XadpdmMaHa
linbits=0
X y hlen hcod ” X hlen hcod
0 0 1 1 2 0 6 000111
0 1 3 010 2 1 6 000101
0 2 6 000110 2 2 7 0000111
0 3 7 0000101 2 3 8 00000001
1 0 3 011 3 0 7 0000110
1 1 3 001 3 1 6 000001
1 2 6 000100 3 2 7 0000001
1 3 7 0000100 3 3 8 00000000

51




rOCT P 54711—2011

Tabnwuuya 6 koga XahpdpmaHa

linbits=0
X | y | hlen hcod ” X | y | hlen hcod
0 0 3 111 2 0 4 0101
0 1 3 011 2 1 4 0100
0 2 5 00101 2 2 5 00100
0 3 7 0000001 2 3 6 000001
1 0 3 110 3 0 6 000011
1 1 2 10 3 1 5 00011
1 2 4 0011 3 2 6 000010
1 3 5 00010 3 3 7 0000000
Tabnwuuya 7 koga XadpdpmaHa
linbits=0
X | y | hlen hcod ” X | y | hlen hcod
0 0 1 1 3 0 7 0001100
0 1 3 010 3 1 7 0001011
0 2 6 001010 3 2 8 00010010
0 3 8 00010011 3 3 9 000001111
0 4 8 00010000 3 4 9 000001011
0 5 9 000001010 3 5 9 000000010
1 0 3 011 4 0 7 0000111
1 1 4 0011 4 1 7 0000110
1 2 6 000111 4 2 8 00001001
1 3 7 0001010 4 3 9 000001110
1 4 7 0000101 4 4 9 000000011
1 5 8 00000011 4 5 10 0000000001
2 0 6 001011 5 0 8 00000110
2 1 5 00100 5 1 8 00000100
2 2 7 0001101 5 2 9 000000101
2 3 8 00010001 5 3 10 0000000011
2 4 8 00001000 5 4 10 0000000010
2 5 9 000000100 5 5 10 0000000000
Tabnwuuya 8 kopga XadpdpmaHa
linbits=0
X | y | hlen hcod X | y | hlen hcod

0 0 2 1 0 2 6 000110
0 1 3 100 0 3 8 00010010
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X | | hlen hcod X | y | hcod
0 4 8 00001100 3 2 8 00001111
0 5 9 000000101 3 3 9 000001101
1 0 3 101 3 4 9 000001010
1 1 2 01 3 5 10 0000000100
1 2 4 0010 4 0 8 00001101
1 3 8 00010000 4 1 7 0000101
1 4 8 00001001 4 2 8 00001000
1 5 8 00000011 4 3 9 000001011
2 0 6 000111 4 4 10 0000000101
2 1 4 0011 4 5 10 0000000001
2 2 6 000101 5 0 9 000001100
2 3 8 00001110 5 1 8 00000100
2 4 8 00000111 5 2 9 000000100
2 5 9 000000011 5 3 9 000000001
3 0 8 00010011 5 4 1 00000000001
3 1 8 00010001 5 5 1 00000000000
Tabnuuya 9koga XapdpmaHa
linbits=0
X | | hlen | hcod || X | y | hlen | hcod
0 0 3 111 3 0 6 001111
0 1 3 101 3 1 5 00110
0 2 5 01001 3 2 6 001001
0 3 6 001110 3 3 7 0001010
0 4 8 00001111 3 4 7 0000101
0 5 9 000000111 3 5 8 00000001
1 0 3 110 4 0 7 0001011
1 1 3 100 4 1 6 000111
1 2 4 0101 4 2 7 0001001
1 3 5 00101 4 3 7 0000110
1 4 6 000110 4 4 8 00000100
1 5 8 00000111 4 5 9 000000001
2 0 4 0111 5 0 8 00001110
2 1 4 0110 5 1 7 0000100
2 2 5 01000 5 2 8 00000110
2 3 6 001000 5 3 8 00000010
2 4 7 0001000 5 4 9 000000110
2 5 8 00000101 5 5 9 000000000
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Tabnwuuya 10 koaa XadhdpmaHa

linbits=0

X | y | hlen | hcod ” X | y | hlen | hcod ” X | y | hlen | hcod
0 0 1 1 2 6 9 000010011 5 4 1 00000010101
0 1 3 010 2 7 9 000000110 5 5 1 00000010100
0 2 6 001010 3 0 7 0001110 5 6 10 0000000101
0 3 8 00010111 3 1 7 0001101 5 7 1 00000000011
0 4 9 000100011 3 2 8 00010110 6 0 8 00001110
0 5 9 000011110 3 3 9 000100010 6 1 8 00001101
0 6 9 000001100 3 4 10 0000101110 || 6 2 9 000001010
0 7 10 0000010001 3 5 10 0000010111 || 6 3 10 0000001011
1 0 3 011 3 6 9 000010010 6 4 10 0000010000
1 1 4 0011 3 7 10 0000000111 || 6 5 10 0000000110
1 2 6 001000 4 0 8 00010100 6 6 1 00000000101
1 3 7 0001100 4 1 8 00010011 6 7 1 00000000001
1 4 8 00010010 4 2 9 000100001 7 0 9 000001001

1 5 9 000010101 4 3 10 oooo10M1M111 || 7 1 8 00001000

1 6 8 00001100 4 4 10 0000011011 || 7 2 9 000000111

1 7 8 00000111 4 5 10 0000010110 || 7 3 10 0000001000
2 0 6 001011 4 6 10 0000001001 || 7 4 10 0000000100
2 1 6 001001 4 7 10 0000000011 || 7 5 11 00000000100
2 2 7 0001111 5 0 9 000011111 7 6 1 00000000010
2 3 8 00010101 5 1 9 000010110 7 7 1 00000000000
2 4 9 000100000 5 2 10 0000101001
2 5 10 0000101000 | 5 3 10 0000011010

Tabnwuuya 11 koga XapdpmaHa
linbits=0

X y hcod X | y | hlen hcod
0 0 2 1 1 1 3 011
0 1 3 100 1 2 4 0100
0 2 5 01010 1 3 6 001010
0 3 7 0011000 1 4 8 00100000
0 4 8 00100010 1 5 8 00010001
0 5 9 000100001 1 6 7 0001011
0 6 8 00010101 1 7 8 00001010
0 7 9 000001111 2 0 5 01011

1 0 3 101 2 1 5 00111

[8,]
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X | y | hlen hcod X | y | hlen hcod
2 2 6 001101 5 1 8 00011010
2 3 7 0010010 5 2 9 000100000
2 4 8 00011110 5 3 10 0000010011
2 5 9 000011111 5 4 10 0000010001
2 6 8 00010100 5 5 1 00000001111
2 7 8 00000101 5 6 10 0000001000
3 0 7 0011001 5 7 1 00000001110
3 1 6 001011 6 0 8 00001110
3 2 7 001:0011 6 1 7 0001100
3 3 9 000111011 6 2 7 0001001
3 4 8 00011011 6 3 8 00001101
3 5 10 0000010010 6 4 9 000001110
3 6 8 00001100 6 5 10 0000001001
3 7 9 000000101 6 6 10 0000000100
4 0 8 00100011 6 7 10 0000000001
4 1 8 00100001 7 0 8 00001011
4 2 8 00011111 7 1 7 0000100
4 3 9 000111010 7 2 8 00000110
4 4 9 000011110 7 3 9 000000110
4 5 10 0000010000 7 4 10 0000000110
4 6 9 000000111 7 5 10 0000000011
4 7 10 0000000101 7 6 10 0000000010
5 0 8 00011100 7 7 10 0000000000
Tabnwuuya 12 koga XaddpmaHa
linbits=0
X | y | hlen | hcod X | y | hlen | hcod
0 0 4 1001 1 0 3 111
0 1 3 110 1 1 3 101
0 2 5 10000 1 2 4 0110
0 3 7 0100001 1 3 5 01001
0 4 8 00101001 1 4 7 0010111
0 5 9 000100111 1 5 7 0010000
0 6 9 000100110 1 6 8 00011010
0 7 9 000011010 1 7 8 00001011
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OkoHYyaHue mabnuupi 12

X | y | hlen | hcod X | y | hlen | hcod
2 0 5 10001 5 0 8 00101000
2 1 4 0111 5 1 7 0010001
2 2 5 01011 5 2 8 00011111
2 3 6 001110 5 3 8 00011101
2 4 7 0010101 5 4 8 00010001
2 5 8 00011110 5 5 9 000001101
2 6 7 0001010 5 6 8 00000100
2 7 8 00000111 5 7 9 000000010
3 0 6 010001 6 0 8 00011011
3 1 5 01010 6 1 7 0001100
3 2 6 001111 6 2 7 0001011
3 3 6 001100 6 3 8 00001111
3 4 7 0010010 6 4 8 00001010
3 5 8 00011100 6 5 9 000000111
3 6 8 00001110 6 6 9 000000100
3 7 8 00000101 6 7 10 0000000001
4 0 7 0100000 7 0 9 000011011
4 1 6 001101 7 1 8 00001100
4 2 7 0010110 7 2 8 00001000
4 3 7 0010011 7 3 9 000001100
4 4 8 00010010 7 4 9 000000110
4 5 8 00010000 7 5 9 000000011
4 6 8 00001001 7 6 9 000000001
4 7 9 000000101 7 7 10 0000000000
Tabnwuuya 13 koaa XaddpmaHa
linbits=0

X y hlen hcod X y hlen hcod
0 0 1 1 0 8 9 000101010
0 1 4 0101 0 9 10 0000110100
0 2 6 001110 0 10 1 00001000100
0 3 7 0010101 0 1 1 00000110100
0 4 8 00100010 0 12 12 000001000011
0 5 9 000110011 0 13 12 000000101100
0 6 9 000101110 0 14 13 0000000101011
0 7 10 0001000111 0 15 13 0000000010011
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lpodomxeHue mabnuypi 13

rOCT P 54711—2011

X | | hlen | hcod y | hlen | hcod
1 0 3 011 3 3 9 000111101
1 1 4 0100 3 4 9 000111000
1 2 6 001100 3 5 10 0001001111
1 3 7 0010011 3 6 10 0001001001
1 4 8 00011111 3 7 10 0001000000
1 5 8 00011010 3 8 10 0000101011
1 6 9 000101100 3 9 1 00001001100
1 7 9 000100001 3 10 1 00000111000
1 8 9 000011111 3 1 1 00000100101
1 9 9 000011000 3 12 1 00000011010
1 10 10 0000100000 3 13 12 000000011111
1 1 10 0000011000 3 14 13 0000000011001
1 12 1 00000011111 3 15 13 0000000001110
1 13 12 000000100011 4 0 8 00100011
1 14 12 000000010110 4 1 7 0010000
1 15 12 000000001110 4 2 9 000111100
2 0 6 001111 4 3 9 000111001
2 1 6 001101 4 4 10 0001100001
2 2 7 0010111 4 5 10 0001001011
2 3 8 00100100 4 7 1 00001011011
2 4 9 000111011 4 8 10 0000110110
2 5 9 000110001 4 9 1 00001001001
2 6 10 0001001101 4 10 1 00000110111
2 7 10 0001000001 4 1 12 000000101001
2 8 9 000011101 4 12 12 000000110000
2 9 10 0000101000 4 13 13 0000000110101
2 10 10 0000011110 4 14 13 0000000010111
2 1 1 00000101000 4 15 14 00000000011000
2 12 1 00000011011 5 0 9 000111010
2 13 12 000000100001 5 1 8 00011011
2 14 13 0000000101010 5 2 9 000110010
2 15 13 0000000010000 5 3 10 0001100000
3 0 7 0010110 5 4 10 0001001100
3 1 7 0010100 5 5 10 0001000110
3 2 8 00100101 5 6 11 00001011101
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lpodomxeHue mabnuypi 13

X | | hlen | hcod y | hlen | hcod
5 7 1 00001010100 7 10 13 0000001001101
5 8 1 00001001101 7 1 13 0000001000001
5 9 1 00000111010 7 12 13 0000000110011
5 10 12 000001001111 7 13 14 00000000101100
5 1 1 00000011101 7 14 16 0000000000101011
5 12 13 0000001001010 7 15 16 0000000000101010
5 13 13 0000000110001 8 0 9 000101011
5 14 14 00000000101001 8 5 1 00001001110
5 15 14 00000000010001 8 6 1 00001001000
6 0 9 000101111 8 7 12 000001010111
6 1 9 000101101 8 8 12 000001001110
6 2 10 0001001110 8 9 12 000000111101
6 3 10 0001001010 8 10 12 000000101110
6 4 1 00001110011 8 1 13 0000000110110
6 5 1 00001011110 8 12 13 0000000100101
6 6 1 00001011010 8 13 14 00000000011110
6 7 1 00001001111 8 14 15 000000000010100
6 8 1 00001000101 8 15 15 000000000010000
6 9 12 000001010011 9 0 10 0000110101
6 10 12 000001000111 9 1 9 000011001
6 1 12 000000110010 9 2 10 0000101001
6 12 13 0000000111011 9 3 10 0000100101
6 13 13 0000000100110 9 4 1 00000101100
6 14 14 00000000100100 8 1 8 00010100
6 15 14 0000000000111 8 2 9 000011110
7 0 10 0001001000 8 3 10 0000101100
7 1 9 000100010 8 4 10 0000110111
7 2 10 3000111000 9 5 1 00000111011
7 3 1 00001011111 9 6 1 00000110110
7 4 1 00001011100 9 7 13 0000001010001
7 5 1 00001010101 9 8 12 000001000010
7 6 12 000001011011 9 9 13 0000001001100
7 7 12 000001011010 9 10 13 0000000111001
7 8 12 000001010110 9 1 14 00000000110110
7 9 12 000001001001 9 12 14 00000000100101
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lpodomxeHue mabnuypi 13

rOCT P 54711—2011

X | | hlen | hcod y | hlen | hcod
9 13 14 00000000010010 12 0 1 00000100010
9 14 16 0000000000100111 12 1 11 00000100000
9 15 15 000000000001011 12 2 11 00000011100
10 0 10 0000100011 12 3 12 000000100111
10 1 10 0000100001 12 4 12 000000110001
10 2 10 0000011111 12 5 13 0000001001011
10 3 11 00000111001 12 6 12 000000011110
10 4 1 00000101010 12 7 13 0000000110100
10 5 12 000001010010 12 8 14 00000000110000
10 6 12 000001001000 12 9 14 00000000101000
10 7 13 0000001010000 12 10 15 000000000110100
10 8 12 000000101111 12 1 15 000000000011100
10 9 13 0000000111010 12 12 15 000000000010010
10 10 14 00000000110111 12 13 16 0000000000010001
10 1 13 0000000010101 12 14 16 0000000000001001
10 12 14 00000000010110 12 15 16 0000000000000101
10 13 15 000000000011010 13 0 12 000000101101
10 14 16 0000000000100110 13 1 1 00000010101
10 15 17 00000000000010110 13 2 12 000000100010
1 0 1 00000110101 13 3 13 0000001000000
1 1 10 0000011001 13 4 13 0000000111000
1 2 10 0000010111 13 5 13 0000000110010
1 3 1 00000100110 13 6 14 00000000110001
1 4 12 000001000110 13 7 14 00000000101101
1 5 12 000000111100 13 8 14 0000000001111
1 6 12 000000110011 13 9 14 00000000010011
1 7 12 000000100100 13 10 14 00000000001100
1 8 13 0000000110111 13 1 15 000000000001111
1 9 13 0000000011010 13 12 16 0000000000001010
1 10 13 0000000100010 13 13 15 000000000000111
1 1 14 00000000010111 13 14 16 0000000000000110
1 12 15 000000000011011 13 15 16 0000000000000011
1 13 15 000000000001110 14 1 12 000000010111
1 14 15 000000000001001 14 2 12 000000010100
1 15 16 0000000000000111 14 3 13 0000000100111
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OkoryaHue mabnuubi 13

X | y | hlen | hcod X | y | hlen | hcod
14 4 13 0000000100100 15 2 13 0000000010001
14 5 13 0000000100011 15 3 14 00000000011011
14 6 15 000000000110101 15 4 14 00000000011001
14 7 14 00000000010101 15 5 14 00000000010100
14 8 14 00000000010000 15 6 15 000000000011101
14 9 17 00000000000010111 15 7 14 0000000000101
14 10 15 000000000001101 15 8 15 000000000010001
14 1 15 000000000001010 15 9 15 000000000001100
14 12 15 000000000000110 15 10 16 0000000000010000
14 13 17 00000000000000001 15 1 16 0000000000001000
14 14 16 0000000000000100 15 12 19 0000000000000000001
14 15 16 0000000000000010 15 13 18 000000000000000001
15 0 12 000000010000 15 14 19 0000000000000000000
15 1 12 000000001111 15 15 16 0000000000000001

Tabnwuuya 14 koga XadhpmaHa
He ncnoneayeTcs.

Tabnwuuya 15 koaa XadhdpmaHa

linbits=0
X y hlen hcod X y hlen hcod

0 0 3 111 1 1 3 101
0 1 4 1100 1 2 5 10000
0 2 5 10010 1 3 6 011011
0 3 7 0110101 1 4 7 0101110
0 4 7 0101111 1 5 7 0100100
0 5 8 01001100 1 6 8 00111101
0 6 9 001111100 1 7 8 00110011
0 7 9 001101100 1 8 8 00101010
0 8 9 001011001 1 9 9 001000110
0 9 10 0001111011 1 10 9 000110100
0 10 10 0001101100 y 11 10 0001010011
0 1 1 00001110111 y 12 10 0001000001
0 12 1" 00001101011

1 13 10 0000101001
0 13 1" 00001010001

1 14 1" 00000111011
0 14 12 000001111010

1 15 1 00000100100
0 15 13 0000000111111

2 0 5 10011
1 0 4 1101
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lpodomxeHue mabnuusl 15

rOCT P 54711—2011

X y hlen hcod y hlen hcod
2 1 5 10001 4 5 8 00111001
2 2 5 01111 4 6 9 001011111
2 3 6 011000 4 7 9 001001111
2 4 7 0101001 4 8 9 001001000
2 5 7 0100010 4 9 9 000111001
2 6 8 00111011 4 10 10 0001011001
2 7 8 00110000 4 1 10 0001000101
2 8 8 00101000 4 12 10 0000110001
2 9 9 001000000 4 13 1 00001000010
2 10 9 000110010 4 14 1 00000101110
2 11 10 0001001110 4 15 1 00000011011
2 12 10 0000111110 5 0 8 01001101
2 13 1 00001010000 5 1 7 0100101
2 14 1 00000111000 5 2 7 0100011
2 15 1 00000100001 5 3 8 01000010
3 0 6 011101 5 4 8 00111010
3 1 6 011100 5 5 8 00110100
3 2 6 011001 5 6 9 001011011
3 3 7 0101011 5 7 9 001001010
3 4 7 0100111 5 8 9 000111110
3 5 8 00111111 5 9 9 000110000
3 6 8 00110111 5 10 10 0001001111
3 7 9 001011101 5 1 10 0000111111
3 8 9 001001100 5 12 1 00001011010
3 9 9 000111011 5 13 1 00000111110
3 10 10 0001011101 5 14 1 00000101000
3 11 10 0001001000 5 15 12 000000100110
3 12 10 0000110110 6 0 9 001111101
3 13 1 00001001011 6 1 7 0100000
3 14 1 00000110010 6 2 8 00111100
3 15 1 00000011101 6 3 8 00111000
4 0 7 0110100 6 4 8 00110010
4 1 6 010110 6 5 9 001011100
4 2 7 0101010 6 6 9 001001110
4 3 7 0101000 6 7 9 001000001
4 4 8 01000011 6 8 9 000110111
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lpodomxeHue mabnuusl 15

X y hlen hcod y hlen hcod
6 9 10 0001010111 8 13 |12 000000110101
6 10 | 10 0001000111 8 14 |12 000000100100
6 11 10 0000110011 8 15 |12 000000010100
6 12 |1 00001001001 9 0 9 001000111
6 13 | 11 00000110011 9 1 8 00100010
6 14 |12 000001000110 9 2 9 001000011
6 15 | 12 000000011110 9 4 9 000111010
7 0 9 001101101 9 5 9 000110001
7 1 8 00110101 9 6 10 0001011000
7 2 8 00110001 9 7 10 0001001100
7 3 9 001011110 9 8 10 0001000011
7 4 9 001011000 9 9 11 00001101010
7 5 9 001001011 9 10 11 00001000111
7 6 9 001000010 9 11 11 00000110110
7 7 10 0001111010 9 12 | M 00000100110
7 8 10 0001011011 9 13 | 12 000000100111
7 9 10 0001001001 9 14 |12 000000010111
7 10 10 0000111000 9 15 12 000000001111
7 11 10 0000101010 10 0 10 0001101101
7 12 |1 00001000000 10 1 9 000110101
7 13 | 11 00000101100 10 2 9 000110011
7 14 | 11 00000010101 10 3 9 000101111
7 15 | 12 000000011001 10 4 10 0001011010
8 0 9 001011010 10 5 10 0001010010
8 1 8 00101011 10 6 10 0000111010
8 2 8 00101001 10 7 10 0000111001
8 3 9 001001101 10 8 10 0000110000
8 4 9 001001001 10 9 11 00001001000
8 5 9 000111111 10 10 | M 00000111001
8 6 9 000111000 10 11 11 00000101001
8 7 10 0001011100 10 12 |1 00000010111
8 8 10 0001001101 10 13 |12 000000011011
8 ° 10 0001000010 10 14 |13 0000000111110
8 10110 0000101111 10 15 |12 000000001001
8 11 11 00001000011 1 0 10 0001010110
8 12 |1 00000110000 11 ] 9 000101010
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lpodomxeHue mabnuusl 15

rOCT P 54711—2011

X y hlen hcod y hlen hcod
1 2 9 000101000 13 6 1 00000110100
1 3 9 000100101 13 7 1 00000101101
1 4 10 0001000110 13 8 1 00000011111
1 5 10 0001000000 13 9 12 000000110100
1 6 10 0000110100 13 10 12 000000011100
1 7 10 0000101011 13 1 12 000000010011
1 8 1 00001000110 13 12 12 000000001110
1 9 1 00000110111 13 13 12 000000001000
1 10 1 00000101010 13 14 13 0000000001001
1 11 1 00000011001 13 15 13 0000000000011
1 12 12 000000011101 14 0 12 000001111011
1 13 12 000000010010 14 1 1 00000111100
1 14 12 000000001011 14 2 1 00000111010
1 15 13 0000000001011 14 3 1 00000110101
12 0 1 00001110110 14 4 1 00000101111
12 1 10 0001000100 14 5 1 00000101011
12 2 9 000011110 14 6 1 00000100000
12 3 10 0000110111 14 7 1 00000010110
12 4 10 0000110010 14 8 12 000000100101
12 5 10 0000101110 14 9 12 000000011000
12 6 1 00001001010 14 10 12 000000010001
12 7 1 00001000001 14 1 12 000000001100
12 8 1 00000110001 14 12 13 0000000001111
12 9 1 00000100111 14 13 13 0000000001010
12 10 1 00000011000 14 14 12 000000000010
12 11 1 00000010000 14 15 13 0000000000001
12 12 12 000000010110 15 0 12 000001000111
12 13 12 000000001101 15 1 1 00000100101
12 14 13 0000000001110 15 2 1 00000100010
12 15 13 0000000000111 15 3 1 00000011110
13 0 1 00001011011 15 4 1 00000011100
13 1 10 0000101100 15 5 1 00000010100
13 2 10 0000100111 15 6 1 00000010001
13 3 10 0000100110 15 7 12 000000011010
13 4 10 0000100010 15 8 12 000000010101
13 5 1 00000111111 15 9 12 000000010000
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OkoHYaHue mabnuupsl 15

X y hlen hcod X y hlen hcod
15 10 |12 000000001010 15 13 |13 0000000000110
15 1 12 000000000110 15 14 |13 0000000000010
15 12 |13 0000000001000 15 15 |13 0000000000000
Tabnwuuya 16 koaa XadhdpmaHa
linbits=1
X y hlen hecod X y hlen hecod
0 0 1 1 1 14 |12 000011001111
0 1 4 0101 1 15 | 8 00001001
0 2 6 001110 2 0 6 001111
0 3 8 00101100 5 1 6 001101
0 4 9 001001010 5 5 7 0010111
0 5 9 000111111 5 3 g 00100110
0 6 10 0001101110
2 4 9 001000011
0 7 10 0001011101
2 5 9 000111010
0 8 1 00010101100
2 6 10 0001100111
0 9 1 00010010101
2 7 10 0001011010
0 10 | 1 00010001010
0 1 |12 000011110010 2 8 M 00010100001
0 12 |12 000011100001 2 9 10 0001001000
o |13 |12 000011000011 2 |10 (1 00001111111
0 14 | 13 0000101111000 2 mon 00001110101
0 15 9 000010001 2 12 11 00001101110
1 0 3 011 2 13 |12 000011010001
1 1 4 0100 2 14 |12 000011001110
1 2 6 001100 2 15 |9 000010000
1 3 7 0010100 3 0 8 00101101
1 4 8 00100011 3 1 7 0010101
1 5 9 000111110 3 5 8 00100111
T8 |9 000110101 3 |3 o 001000101
1 7 9 000101111 3 4 9 001000000
1 8 10 0001010011
3 5 10 0001110010
1 9 10 0001001011
3 6 10 0001100011
1 10 | 10 0001000100
3 7 10 0001010111
1 1 | 1 00001110111
3 8 1 00010011110
1 12 | 12 000011001001
1 13 | 11 00001101011 3 o M 00010001100
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lpodomxeHue mabnuypi 16

rOCT P 54711—2011

X | y | hlen | hcod X | y | hlen | hcod
3 10 |12 000011111100 5 14 | 14 00000110111101
3 1 |12 000011010100 5 15 | 10 0000010000
3 12 | 12 000011000111 6 0 10 0001101111
3 13 | 13 0000110000011 6 1 9 000110110
3 14 | 13 0000101101101 6 2 9 000110100
3 15 | 10 0000011010 6 |3 |10 0001100100
4 0 9 001001011 6 4 11 00010111000
4 1 8 00100100 6 5 11 00010110010
4 9 9 001000100 6 6 11 00010100000
4 3 9 001000001 6 7 11 00010000101
4 4 10 0001110011 6 8 12 000100000001
4 5 10 0001100101 6 9 12 000011110100
4 6 11 00010110011 6 10 |12 000011100100
4 7 11 00010100100 6 1 |12 000011011001
4 8 11 00010011011 6 12 |13 0000110000001
4 9 12 000100001000 6 13 | 13 0000101101110
4 10 |12 000011110110 6 14 | 14 00001011001011
4 1 |12 000011100010 6 15 | 10 0000001010
4 12 |13 0000110001011 7 0 10 0001100010
4 13 | 13 0000101111110 7 1 9 000110000
4 14 | 13 0000101101010 7 2 10 0001011011
4 15 |9 000001001 7 3 10 0001011000
5 0 9 001000010 7 4 11 00010100101
5 1 8 00011110 7 5 11 00010011101
5 2 9 000111011 7 6 11 00010010100
5 3 9 000111000 7 7 12 000100000101
5 4 10 0001100110 7 8 12 000011111000
5 5 11 00010111001 7 9 13 0000110010111
5 6 11 00010101101 7 10 | 13 0000110001101
5 7 12 000100001001 7 1 |13 0000101110100
5 8 11 00010001110 7 12 |13 0000101111100
5 9 12 000011111101 7 13 | 15 000001101111001
5 10 |12 000011101000 7 14 |15 000001101110100
5 1 |13 0000110010000 7 15 |10 0000001000
5 12 |13 0000110000100 8 0 10 0001010101
5 13 | 13 0000101111010 8 1 10 0001010100
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lpodomxeHue mabnuupi 16

X | y | hlen | hcod X | y | hlen | hcod
8 2 10 0001010001 10 |6 12 000011100101
8 3 11 00010011111 10 |7 12 000011011011
8 4 " 00010011100 10 |8 13 0000110001001
8 S 11 00010001111 10 |9 14 0000101110011
8 |6 12 000100000100 10 |10 |14 0000101110000
8 / 12 000011111001 10 |11 |14 00001011010000
8 8 13 0000110101011

10 |12 |15 000001101110101
8 9 13 0000110010001

10 |13 |15 000001101110010
8 10 |13 0000110001000

10 |14 |14 00000110110111
8 1 |13 0000101111111

10 |15 |10 0000000100
8 12 | 14 00001011010111

1 |o 12 000011110011
8 13 | 14 00001011001001

1 |1 11 00001111000
8 14 | 14 00001011000100
g s |10 0000000111 1 |2 11 00001110110
9 0 11 00010011010 1 |3 11 00001110011
9 1 10 0001001100 1 |4 12 000011100011
9 2 10 0001001001 11 5 12 000011011111
9 3 1 00010001101 11 6 13 0000110001100
9 4 11 00010000011 1 |7 14 00001011101010
9 5 12 000100000000 1 |8 14 00001011100110
9 6 12 000011110101 1 |9 14 00001011100000
9 7 13 0000110101010 11 10 | 14 00001011010001
9 8 13 0000110010110 M1 |11 |14 00001011001000
9 9 13 0000110001010 11 |12 |14 00001011000010
9 |10 |13 0000110000000 1m |13 |13 0000011011111
9 LU 0000101101111 1 |14 |14 00000110110100
9 12 | 13 0000101100111

1 |15 | 11 00000000110
9 13 | 14 00001011000110

12 |o 12 000011001010
9 14 | 13 0000101100000 o | i 000011100000
9 B 00000001011 12 |2 12 000011011110
10 |0 | M 00010001011 12 |3 |12 000011011010
10 |1 " 00010000001 12 | 4 12 000011011000
10 |2 10 0001000011 12 |5 13 0000110000101
10 |3 " 00001111101 12 |6 13 0000110000010
10 |4 12 000011110111 12 |7 13 0000101111101
10 |5 12 000011101001 12 |8 13 0000101101100
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OkoHyYaHue mabnuupl 16

rOCT P 54711—2011

X | y | hlen | hcod X | y | hlen | hcod
12 9 15 000001101111000 14 5 14 00001011010010
12 10 14 00000110111011 14 6 13 0000101100110
12 1 14 00001011000011 14 7 14 00001011000111
12 12 14 00000110111000 14 8 14 0000101100010
[ I 0000010110101 14 |9 |15 000001101100010
12 (14 116 0000011011000000 14 |10 |16 0000011011000110
1211 00000000100 14 |11 |15 000001101100111
13 0 14 0000101101011 14 12 17 00000110110000010
13 ! 12 000011010011 14 13 15 000001101100110
13 2 12 000011010010

14 14 14 00000110110010
13 3 12 000011010000
14 15 11 00000000000
13 4 13 0000101110010
15 0 9 000001100
13 5 13 0000101111011
15 1 8 00001010
13 6 14 00001011011110
15 2 8 00000111
13 7 14 0000101101001
15 3 9 000001011
13 8 14 00001011001010
15 4 9 000001010
13 9 16 0000011011000111
13 10 15 000001101110011 15 ° 10 0003010001
13 |11 |15 000001101101101 L A 0003001071
13 |12 |15 000001101101100 L A 0003001001
13 |13 |17 00000110110000011 18 M 00000001101
13 |14 |15 000001101100001 %19 " 00000001100
13 15 11 00000000010 15 10 1" 00000001010
14 |0 13 0000101111001 15 |1 N 00000000111
14 1 13 0000101110001 15 12 1 00000000101
14 2 11 00001100110 15 13 11 00000000011
14 3 12 000010111011 15 14 11 00000000001
14 4 14 00001011010110 15 15 8 00000011
Tabnwuuya 17 koga Xadpdpmara cm. Tabnuuy 16, Ho finbits=2
Tabnwuuya 18 koga Xadpdpmara cm. Tabnuuy 16, Ho /inbits=3
Tabnwuuya 19 koga Xadpdpmara cm. Tabnuuy 16, Ho linbits=4
Tabnwuuya 20 koga Xadpdpmara cm. Tabnuuy 16, Ho /inbits=6
Tabnwuuya 21 kopga Xadpdpmara cm. Tabnuuy 16, Ho /inbits=8
Tabnwuuya 22 koaa XadhdpmaHa cm. Tabnmuy 16, Ho /inbits=10
Tabnwuuya 23 koga XaddpmaHa cm. Tabnmuy 16, Ho /inbits=13
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Tabnwuuya 24 koaa XadhpmaHa

linbits=4

X | y | hlen | hcod X | y | hlen | hcod
0 0 4 1111 2 2 6 101001
0 1 4 1101 2 3 7 1001010
0 2 6 101110 2 4 7 1000100
0 3 7 1010000 2 5 8 10000000
0 4 8 10010010 2 6 8 01111000
0 5 9 100000110 2 7 9 011011101
0 6 9 011111000 2 8 9 011001111
0 7 10 0110110010 2 9 9 011000010
0 8 10 0110101010 2 10 9 010110110
0 9 1 01010011101 2 1 10 0101010100
0 10 1 01010001101 2 12 10 0100111011
0 1 1 01010001001 2 13 10 0100100111
0 12 1 01001101101 2 14 1 01000011101
0 13 1 01000000101 2 15 7 0010010
0 14 12 010000001000 3 0 7 1010001
0 15 9 001011000 3 1 6 100111
1 0 4 1110 3 2 7 1001011
1 1 4 1100 3 3 7 1000110
1 2 5 10101 3 4 8 10000110
1 3 6 100110 3 5 8 01111101
1 4 7 1000111 3 6 8 01110100
1 5 8 10000010 3 7 9 011011100
1 6 8 01111010 3 8 9 011001100
1 7 9 011011000 3 9 9 010111110
1 8 9 011010001 3 10 9 010110010
1 9 9 011000110 3 1 10 0101000101
1 10 10 0101000111 3 12 10 0100110111
1 1 10 0101011001 3 13 10 0100100101
1 12 10 0100111111 3 14 10 0100001111
1 13 10 0100101001 3 15 7 0010000
1 14 10 0100010111 4 0 8 10010011
1 15 8 00101010 4 1 7 1001000
2 0 6 101111 4 2 7 1000101
2 1 5 10110 4 3 8 10000111
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lpodomxeHue mabnuypi 24

rOCT P 54711—2011

X | y | hlen | hcod X | y | hlen | hcod
4 4 8 01111111 6 8 9 010111001
4 5 8 01110110 6 9 10 0101011011
4 6 8 01110000 6 10 |10 0101001010
4 7 9 011010010 6 11 |10 0100110100
4 8 9 011001000 6 12 |10 0100100011
4 9 9 010111100 6 13 |10 0100010000
4 10 | 10 0101100000 6 14 | 11 01000001000
4 1 |10 0101000011 6 15 |7 0001010
4 12 10 0100110010 7 0 10 0110110011
4 13 |10 0100011101 7 1 8 01110011
4 14 | 11 01000011100 7 5 3 01101111
4 1|7 0001110 7 |3 |8 01101101
5 |0 |°® 100000111 7 |4 |o 011010011
5 |1 7 1000010 7 |5 |o 011001011
5 2 8 10000001 7 6 9 011000100
5 3 8 01111110 7 7 9 010111011
5 4 8 01110111

7 8 10 0101100001
5 5 8 01110010

7 9 10 0101001100
5 6 9 011010110

7 10 |10 0100111001
5 7 9 011001010

7 1 |10 0100101010
5 8 9 011000000

7 12 |10 0100011011
5 9 9 010110100

7 13 | 11 01000010011
5 10 |10 0101010101

7 14 | 11 00101111101
5 1 |10 0100111101

7 15 |8 00010001
5 12 |10 0100101101

8 0 10 0110101011
5 13 |10 0100011001

8 1 9 011010100
5 14 |10 0100000110

8 2 9 011010000
5 15 |7 0001100
s 0 o 011111001 8 3 9 011001101
s ] o 01111011 8 4 9 011001001
5 ) g 01111001 8 5 9 011000001
5 3 g 01110101 8 6 9 010111010
5 4 g 01110001 8 7 9 010110001
5 5 9 011010111 8 8 9 010101001
5 5 9 011001110 8 9 10 0101000000
6 7 9 011000011 8 10 |10 0100101111
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lpodomxeHue mabnuypi 24

X | y | hlen | hcod X | y | hlen | hcod
8 |11 |10 0100011110 10 |15 |8 00001010
8 |12 |10 0100001100 1 o |1 01010001100
8 13 11 01000000010 1 1 10 0101011010
8 |14 |11 00101111001 mn 12 g 010101011
8 15 |8 00010000 11 |3 9 010101000
9 |o |10 0101001111 1 la o 010100100
° 1 ° 011000111 1 |5 10 0100111110
° |2 |° 011000101 1 |6 10 0100110101
o 13 |9 010111111 1n |7 |10 0100101011
S I 010111101 1n |s |10 0100011111
o 1% |° 010110101 1 |9 |10 0100010100
S 010101110 1 |10 |10 0100000111
N A 0101001101 1m |11 |1 01000000001
A A 0101000001 1 |12 |1 00101110111
N 0100110001 1 |13 |11 00101110000
Z 1? 12 2122;?2233 1M |14 |11 00101101010
9 |12 |1 01000001001 N P0000H0
9 |13 |1 00101111011 L 01010001000
9 |14 |11 00101110011 e 10 0101000010
12 |2 |10 0100111100
9 |15 |8 00001011
10 [0 |11 01010011100 1243 o 0100111000
o | . 010111000 12 |4 |10 0100110011
o 12 | 01011011 122 |5 |10 0100101110
w0 s s 010110011 122 |6 |10 0100100100
w0 la | 010101111 12 |7 |10 0100011100
10 |5 |10 0101011000 1218 |10 0100001101
10 |e |10 0101001011 1219 |10 0100000101
w0 |7 110 0100111010 12 |10 |1 01000000000
10 s |10 0100110000 12 |11 |1 00101111000
0 le |10 0100100010 12 |12 |1 00101110010
10 110 |10 0100010101 12 |13 |1 00101101100
10 | 11 1 01000010010 12114 | 1 00101100111
10 |12 |11 00101111111 12 |15 |8 00000100
10 |13 |11 00101110101 13 |0 | N 01001101100
10 |14 |11 00101101110 13 |1 10 0100101100

~
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X | y | hlen | hcod X | y | hlen | hcod
13 2 10 0100101000 14 9 11 00101110100
13 3 10 0100100110 14 10 11 00101101111
13 4 10 0100100000 14 11 11 00101101011
13 5 10 0100011010 14 12 11 00101101000
13 6 10 0100010001 14 13 11 00101100110
13 7 10 0100001010 14 14 11 00101100100
13 8 11 01000000011 14 15 8 00000000
13 9 11 00101111100 15 0 8 00101011
13 10 11 00101110110 15 1 7 0010100
13 11 11 00101110001 15 2 7 0010011
13 12 11 00101101101 15 3 7 0010001
13 13 11 00101101001 15 4 7 0001111
13 14 11 00101100101 15 5 7 0001101
13 15 8 00000010 15 6 7 0001011
14 0 12 010000001001 15 7 7 0001001
14 1 10 0100011000 15 8 7 0000111
14 2 10 0100010110 15 9 7 0000110
14 3 10 0100010010 15 10 7 0000100
14 4 10 0100001011 15 11 8 00000111
14 5 10 0100001000 15 12 8 00000101
14 6 10 0100000011 15 13 8 00000011
14 7 11 00101111110 15 14 8 00000001
14 8 11 00101111010 15 15 4 0011

Tabnwuuya 25 kopga Xadpdpmara cm. Tabnuuy 24, Ho linbits=5
Tabnwuuya 26 Koga XapdpmaHa cm. Tabnuuy 24, Ho linbits=6
Tabnwuuya 27 Koga XabdpmMara cM. Tabnuuy 24, Ho linbits=7
Tabnwuuya 28 Koga XadpdpmaHa cMm. Tabnuuy 24, Ho /inbits=8
Tabnwuuya 29 Koga XabdpmMara cM. Tabnuuy 24, Ho linbits=9
Tabnwuuya 30 Koga XadhdpmaHa cM. Tabnuuy 24, Ho linbits=11
Tabnwuuya 31 Koga XapdpmMara cM. Tabnuuy 24, Ho linbits=13
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Tabnwnyb b.8 —lonockl MacwTabHbiX KoadduuneHToB. YposeHs Il

B aTux Tabnuyax ykazaHa LWMpUHa kaxaoi nonockl MaclTabHbIX koaddmumneHToB. Beero nenonbayetes 21 nonoca

ONA KaXA 0N 4acToThl AUCKPETU3ALUN NPU «ASTUHHBIX» OkHax (Tun 0, 1 unun 3) 1 12 Nonoc Npu «KOPOTKUX» OKHaX.

Tabnwuya b.8a — YacTtoTa guckpetusauyum 32 Ky

JnuHHbIE Bnoku

Monoca MacluTabHoro koadduumneHTa LLnpuHa nonockl MepBas nuHuA MocnegHasa nuHUA

0 4 0 3

1 4 4 7

2 4 8 1
3 4 12 15
4 4 16 19
5 4 20 23
6 6 24 29
7 6 30 35
8 8 36 43
9 10 44 53
10 12 54 65
1 16 66 81
12 20 82 101
13 24 102 125
14 30 126 155
15 38 156 193
16 46 194 239
17 56 240 295
18 68 296 363
19 84 364 447
20 102 448 549

KopoTkue 6noku
Monoca MacluTabHoro KoadpduumeHTa LLUnpuHa nonocel MepBag nuHnA MocneaHas nuHua

0 4 0 3

1 4 4 7

2 4 8 11
3 4 12 15
4 6 16 21
5 8 22 29
6 12 30 41
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Monoca mMacLTtabHoro KoadpduumeHTa

LLnpuHa nonockl

MepBas NUHUA

[MocneaHAS NMHUA

7
8
9
10
1

16
20
26
34
42

42
58
78
104
138

57
77
103
137
179

Tabnuya b.86 — YacTtota guckpetusayum 44,1 k'y

OnvHHBIE Brioku

Monoca MaclutaBHoro koapduLmeHTa

LLnpuHa nonockl

MepBas nNuHMA

MocneaHas nuHua

0
1

2
3
4
5
6
7
8
9

10
1
12
13
14
15
16
17
18
19
20

0 o O O A NN D b DM b

~N g g A W N NN 22 2
» A O N b 0O b O O N O

0
4

8
12
16
20
24
30
36
44
52
62
74
90
110
134
162
196
238
288
342

3

7

1
15
19
23
29
35
43
51
61
73
89
109
133
161
195
237
287
341
417

KopoTkue 6noku

Monoca macwTabHoro koadduLmeHTa

LLnpuHa nonockl

MepBas NuHUA

MocneaHAs NMHKUA

0
1

2

4
4
4

0
4
8

3
7

1
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OkoHYaHue mabnuupi 5.86

Monoca macwTabHoro koadduLmeHTa

LLinpuHa nonocel

MepBas NuHUA

MocneaHASa NMHUA

3

© 0 N o o N

10
1

4
6

8

10
12
14
18
22
30

12
16
22
30
40
52
66
84
106

15
21
29
39
51
65
83
105
135

Tabnwnya b.88 — YacToTa auckpetunsaumm 48 k'

JnuHHbIE Bnoku

Monoca MacLliTabHoro koaduLmeHTa

LLnpuHa nonockl

MepBas nMuHuA

MocneaHAA NUHUA

0

© 00 ~N O O b W N

10
11
12
13
14
15
16
17
18
19
20

co O o oo H» A BN DD DD

g O A D W N N =22 A
A A O O H O N 0O O N O

0

4

8
12
16
20
24
30
36
42
50
60
72
88
106
128
156
190
230
276
330

3
7
1
15
19
23
29
35
41
49
59
71
87
105
127
155
189
229
275
329
383
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KopoTkue 6noku

Monoca MacLuTabHoro koaduLmeHTa LLnpuHa nonockl MepBas NuHuA MocnegHAs NUHUA

0 4 0 3

1 4 4 7

2 4 8 11
3 4 12 15
4 6 16 21
5 6 22 27
6 10 28 37
7 12 38 49
8 14 50 63
9 16 64 79
10 20 80 99
1 26 100 125

Tabnunya b.9— KoathduumeHTel 4Ns yCcTpaHeHWUs anaianHra. Yposehsb I

0) G

1 -0,535

-0,33

-0,185

-0,095

—-0,041

-0,0142

N[O~ DN

-0.0037

KoadhduumeHTsl «6aboqkn» ¢s; 1 ca; BLIMUCAKTCA No popmynam

1 o

cs; = , ca; = .
2 2

1+¢; 1+¢;
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Mpunoxexue B
(obazarenbHoe)

Mpouecc koaupoBaHua

B.1 Kopep

B.1.1 KpaTkuin 0630p

B gaHHOM MpunoxeHUM NS KaXAOro crios NpuBOAWTCA NPUMEpP Kogepa C COOTBETCTBYHOLMMK Gnok-cxemamu.
B KpaTkom BBegeHun gaetcs obLyasn uges KogupoBaHua.

B.1.1.1 BBegeHue

AnropuT™M, NpuBeAEHHLIN B JaHHOM CTaHAapTe, ABNAETCA NCUXO0AKyCTUYeCKUM anroputMoM. Ha pucyHke B.1 no-
KasaHbl OCHOBHbLIEe Bnoku NCUXoaKyCTU4eCKoro anroputmMa.

BxogHble KsaHTOBaHHbIE KopavpoBaHHbIiA
AaHHble OTCYETHI NOTOK

4 A

HabGop PacnpepeneHxue dopmupoBaHue
¢unbTpoB 6ut/wymos notoka 6utos
\. J
4
“ OTHOWeHne i
— cvrHan —
MNenxoakyctu- Macka
| yeckasi mogennb

PucyHok B.1 — Briok-cxeMa Kogepa

YeTbipe OCHOBHbIE YacTW NCMX0AKYCTUHECKOro Kofepa onucaHbl HUXe.

B.1.1.1.1 Habop ¢unerpoB

Habop uneTpoB peanusyeT 4acToTHO-BpeMeHHoe npeobpasoBaHue. B anroputme ISO/IEC 1117203 (MPEG
Audio) ncnonb3ytotes ABa pasHbix Habopa unbTpoB: nonudasHelit Habop M rMbpuaHblin nonudasHbIn/MAOKM Habop.
Kaxgblii Habop peanuayeT onpefeneHHoe YacTOTHO-BpeMeHHOe npeobpasosanune. [nsA AaHHbIX HabopoB OUNLTPOB KO-
NNYECTBO OTCYETOB B YaCTOTHON 06nacTu paBHO KONUYECTBY OTCHETOB BO BpeMeHHoI obnactu. Habopkl dunsrpos 0be-
CMeYnBaloT OCHOBHOE YacCTOTHOE pasfieneHne B KOAepe U PEeKOHCTPYKUMo curHana B Aekogepe. OTcYeTH Ha BbIXoAe
HabopoB PUNLTPOB NOANEXAT KBAHTOBaHMUIO.

B.1.1.1.2 MecuxoakycTu4eckasi Mogenb

B 6rnoke ncuxoakycTU4ecKkoid MOAENN BBIMUCASETCA MUHUMANbHO 3aMETHLIN ypOBEHb LUYMOB B KaxJoi nonoce
Habopa unsTPoB. STOT ypOBEHBL LUYMOB UCNONBL3YETCA NpU pacnpeaeneHnn 6UTos UNu Wyma Npu onpegeneHun ak-
TUYECKUX KBaHTOBaTeNeil M ypoBHel KBaHToBaHWSA. EcTb ABe ncuxoakycTUdeckue MOAenu, NpUBEAEHHbIE B MpUIIOXe-
Huu I B To Bpems kak 06e OHU MOoryT ucnonb3osaTbes ¢ NobeiM yposHeM ISO/IEC 1117203 (MPEG Audio), Ha npakTuke
Mogenb 1 ucnonesyetcsa ansa YpoHeit | u |l, a Mogene 2 — ans YposHs Ill. B 06enx ncuxoakycTU4eckux mMogensix Bbl-
XOAOM SIBMSIETCS OTHOLUEeHUe curHan-macka (SMR) ana kaxgon nonockl (YposHu | v Il) unu rpynnel nonoc (Yposes ).

B.1.1.1.3 Pacnpegenexue 61MTOB Mnu Luymos

Briok pacnpegeneHusi aHanuanMpyeT BbIXOAHblE OTcHeTbl Habopa uneTpoB U SMR NCUX0aKyCTUYECKOW Mogenu
u pacnpegensiet 6utbl (YpoBuu | u Il) unu wymsl (YposeHsb lil), 4Tobbl 0gHOBpEeMEHHO yAOBNETBOPUTL U TpeboBaHue
Mo cKOpoCTU NepefAayn U TpeboBaHWUA MackupoBaHWA. Ha HU3KUX CKOPOCTSAX Nepefaqn 3T MeToAbl HaueneHb! Ha To, YTo-
6bl NOTPaTUTb BUTHI HA MUHUMM3ALMIO UCKKEHWA NPU HEBO3MOXHOCTHN YA0BNETBOPUTL NCUXO0AKYCTUYECKNe TpeboBaHus.

B.1.1.1.4 bnok oopmaTtupoBaH1sa NoToka 6uToB

B 6brioke chopmaTMpoBaHmsi NOTOKa BUTOB KBaHTOBAHHbIE OTCHETH Habopa hunsTPoB BMECTE € faHHBIMU O pacnpe-
AeneHumn 6utos (YposHu | u Il) unu wymos (YpoBehs 1) n gpyroi cnyxebHol uHdopmauuein kogupytotca u popmaTtupy-
toTcs onpegerneHHelM obpa3soM. B cnyuae YposHs Il gononHuTensHo ncnonbyetca koa Xaddmana.

B.1.1.2 Habop c¢punsrpoB

Ha YposHsix | u Il ucnoneayetca Habop cdunsrpos ¢ 32 cybnonocamu. B kaxaon cybnonoce 12 unu 36 otcyeToB
rpynnupytorcsi Ans obpabotku. Ha YposHe Il Habop dunsrpoB obnagaeTt curHanbHo-3aBUCUMOIA paspeluaioLleii crnocob-
HOCTbIO € 6 x 32 unu 18 x 32 YacTOTHbIMU NUHUAMU. Ecnun ecTb 6 x 32 4acTOTHbLIX NONOCHI, Fpynna U3 Tpex nocnejosa-
TeNbHbIX 3HA4YEHWIA KaXK 0 YacTOThl KBAaHTYETCS OTAENBLHO.

B.1.1.3 Metoa pacnpepfeneHusi GUTOB UNu WyMoB

B 3TOM NpUnoxeHMU ONUCLIBAIOTCA ABa pasfUyHbIX cnocoba ynpaeneHusi CKopocThio nepegayu, Ha YposHsx | u Il
ucnonb3yetcsi pacnpegenelne 6UToB, To eCTb onpeferieHHoe KONMYecTBO BUTOB OTBOAUTCS KaXKAOMY OTCHETY (MK rpyn-
ne oTcyeToB) B Kaxzoi cybnonoce. Ha YposHe Ill ucnone3yetca pacnpegeneHue LyMoB, Npyu KOTOPOM KBaHToBaTenu
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W3MEHSIIOTCS Mo onpeAeneHHOMY 3aKoHy, U yrpaBnsaeMblM NapaMeTpom HakTU4eckn ABNAETCA BHECEHHbLIA WyM. B oGonx
CnyYasix pesynsraToM ABMAKTCA Habop NapamMeTPoB KBaHTOBAHUA U KBaHTOBaHHbLIE BBIXOLHbIE OTCYETHI, KOTOPbLIE Noga-
toTCA Ha Briok dhopMupoBaHus noToka GuToB.

B.1.1.4 ®dopmupoBaHue notoka 6utos

Brok oopMUpOBaHKS NOTOKa BUTOB 3aBUCUT OT BbIGpaHHoro ypoBHsA. Ha YposHax | u Il gns kexgoro cybnonoc-
HOro oTcYeTa ucnonbayeTcs gukcupoBaHHas VKM, 3a ucknioveHrneM BO3MOXHOCTU IPYNMMPOBKA KBaHTYeMbIX OTCYETOB
Ha YpoBHe |I. Ha YpoBHe IIl ucnonbsyeTcs kog XaddmMaHa ¢ nepeMeHHOW ANUHOW KOAOBOro croBa Ans 6onee adpdekTns-
HOMO KOZWPOBaHMWA 3a CHET AONONHUTENBbHOW CITOXHOCTH.

B.1.2 BxogHoii hpunTp BEpPXHMX YacToT

ANropuTMbl KOAUPOBaHMS 06ecneyYmMBaloT YaCTOTHYIO XapaKTepUCTUKY BNNOTL 0 NOCTOSHHOW cocTaBnsawLen. Of-
HaKo, eCln 3TO He ABNSAeTcH 0ba3aTenbHbIM TpeboBaHWeM, pEKOMEHIYETCH BKIOHeHUe punbTpa BEPXHUX YacToT Ha BXO-
Je Kogepa. YacToTa cpesa gomxHa 6biTb B guanasorne 2—10 L.

Mcnonb3oBaHWe Takoro unbTpa BEPXHUX YacToT yCTpaHsAeT HeonpaBiaHHO BbICOKME 3aTparhl Ha KOAupoBaHue
caMoii HM3KoM cybnonockl 1 yBenuuusaeT obLlee kadecTBO 3BYyKa.

B.1.3 Cy6nonocHbli counsrp aHanusa

Cy6nonocHbln ULTP aHanusa Wcnonb3yeTcd AN pasfeneHns LUMPOKOMOSIOCHOMO cUrHana ¢ 4acTtoTod AUcKpe-
TW3aummn Fs Ha 32 oMHAKOBLIX NO LUWPUHE MOSIOCHI C YacToTaMu AUCKpeTusauun Fs/32. Briok-cxema aToro npoLecca
C COOTBETCTBYHOLWMMU popMynammn gaHa Ha pucyHke B.4. CybnonocHasa dunesrpaums BkroYaeT B ceba cnegytoLme warm:

- BBOJ HOBbIX 32 3BYKOBbIX OTCYETOB,

- co3fjaHue BeKTopa BXOAHBLIX oTCHETOB X M3 512 aneMeHToB, cABUr Ha 32 oTCYeTa, Npu STOM HOBLIE OTCHETEI OKa-
3bIBAKOTCA Ha nosunumnsx 0—31;

- BeKTOp X NOSNEeMEHTHO YMHOXaeTcA Ha OKOHHYI dyHKuuo Ci. KoadhduuymeHTEl OKOHHOR OYHKLMU SaHbl

B Tabnuue B.1;

- BblMUCNAOTCA 64 3Ha4eHna Yi cornacHo hopMyrne, flaHHol B 6rok-cxeme Ha puc.B4;
- BelYMcnstoTesa 32 cybnonocHelx oTcdeTa Si nyTem MaTpuLUupoBaHus;

- KoadhpULIMeHTLI MaTpULbl MOTYT GbITb BEIYMCTIEHEI MO CRegyoLLeih dhopmyne:

Tabnuya B.1— KoadpduumeHtsl C;

C[0] = 0,000000000
C[4] =-0,000000477
C[8] = -0,000000954
C[12] =-0,000001431
C[16] = -0,000002384
C[20] =-0,000003815
C[24] = -0,000006199
C[28] = -0,000009060
C[32] =-0,000013828
C[36] = -0,000019550
C[40] = -0,000027657
C[44] =-0,000037670
Cl[48] = -0,000049591
C[52] = -0,000062943
C[56] =-0,000076771
C[60] = -0,000090599
C[64] = 0,000101566
C[68] = 0,000108242
C[72]=0,000106812

C[1] = -0,000000477
C[5] = -0,000000477

C[9] = -0,000000954

C[13] = -0,000001907
C[17] = -0,000002861
C[21] = -0,000004292
C[25] = —0,000006676
C[29] = -0,000010014
C[33] = —-0,000014782
C[37] = -0,000021458
C[41] = —0,000030041
C[45] = —0,000040531
C[49] = —0,000052929
C[53] = —0,000066280
C[57] = -0,000080585
C[61] = —0,000093460
C[65] = 0,000103951

C[69] = 0,000108719

C[73] = 0,000105381

Mj = cos[(2i+1)(k—16)n/64], i=0..31nk=0..6

C[2] = —0,000000477

C[6] = —0,000000477

C[10] = —0,000000954
C[14] = -0,000001907
C[18] = —0,000003338
C[22] = —0,000004768
C[26] = —0,000007629
C[30] = —0,000011444
C[34] = —0,000016689
C[38] = —0,000023365
C[42] = —0,000032425
C[46] = ~0,000043392
C[50] = —0,000055790
C[54] = -0,000070095
C[58] = —0,000083923
C[62] = —0,000096321
C[66] = 0,000105858

C[70] = 0,000108719

C[74] = 0,000102520

C[3] = -0,000000477
C[7] = —0,000000954

C[11] = —0,000001431
C[15] = -0,000002384
C[19] = -0,000003338
C[23] = —0,000005245
C[27] = —0,000008106
C[31] = -0,000012398
C[35] = -0,000018120
C[39] = —0,000025272
C[43] = —0,000034809
C[47] = -0,000046253
C[51] = -0,000059605
C[55] = —0,000073433
C[59] = —0,000087261
C[63] = -0,000099182
C[67] = 0,000107288

C[71] = 0,000108242

C[75] = 0,000099182
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C[76] = 0,000095367
C[80] = 0,000069618
C[84] = 0,000027180
C[88] =-0,000034332
C[92] =-0,000116348
C[96] =-0,000218868
C[100] =-0,000339031
C[104] =-0,000472546
C[108]=-0,000611782
C[112] = -0,000747204
C[116] = -0,000866413
C[120] = -0,000954151
C[124] = -0,000994205
C[128]=0,000971317
C[132] = 0,000868797
C[136]=0,000674248
C[140] = 0,000378609
C[144]=-0,000021458
C[148] =-0,000522137
C[152] =-0,001111031
C[156] =-0,001766682
C[160] = -0,002457142
C[164] =-0,003141880
C[168]=-0,003771782
C[172] =-0,004290581
C[176]=-0,004638195
C[180] =-0,004752159
C[184] =-0,004573822
C[188] =-0,004049301
C[192]=0,003134727
C[196] = 0,001800537
C[200] = 0,000033379
C[204] =-0,002161503
C[208] =-0,004756451
C[212] =-0,007703304
C[216] =-0,010933399
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C[77]=0,000090122
C[81] = 0,000060558
C[85] = 0,000013828
C[89] =-0,000052929
C[93] =-0,000140190
C[97] =-0,000247478
C[101]=-0,000371456
C[105] =-0,000507355
C[109] = -0,000646591
C[113] =-0,000779152
C[117] = -0,000891685
C[121] =-0,000968933
C[125] = -0,000995159
C[129] = 0,000953674
C[133] = 0,000829220
C[137]=0,000610352
C[141]=0,000288486
C[145] =-0,000137329
C[149] = -0,000661850
C[153]=-0,001269817
C[157]=-0,001937389
C[161] =-0,002630711
C[165] = -0,003306866
C[169] = -0,003914356
C[173] =-0,004395962
C[177]=-0,004691124
C[181]=-0,004737377
C[185] =-0,004477024
C[189] = -0,003858566
C[193]=0,002841473
C[197]=0,001399517
C[201] =-0,000475883
C[205] =-0,002774239
C[209] = -0,005462170
C[213] =-0,008487225
C[217]1=-0,011775017

C[78] = 0,000084400
C[82] = 0,000050545
C[86]= —0,000000954
C[90] =-0,000072956
C[94] =-0,000165462
C[98] =-0,000277042
C[102] = -0,000404358
C[1086] = -0,000542164
C[110] = -0,000680923
C[114] = -0,000809669
C[118] = -0,000915051
C[122] = -0,000980854
C[126] = -0,000991821
C[130] = 0,000930786
C[134]=0,000783920
C[138] = 0,000539303
C[142]=0,000191689
C[146] = -0,000259876
C[150] = -0,000806808
C[154] =-0,001432419
C[158] =-0,002110004
C[162] = -0,002803326
C[166] = -0,003467083
C[170] =-0,004048824
C[174] =-0,004489899
C[178]=-0,004728317
C[182] =-0,004703045
C[186] =-0,004357815
C[190] =-0,003643036
C[194]=0,002521515
C[198]=0,000971317
C[202] =-0,001011848
C[206] = -0,003411293
C[210] =-0,006189346
C[214] = -0,009287834
C[218] =-0,012627602

C[79] = 0,000077724
C[83] = 0,000039577
C[87] =-0,000017166
C[91] =-0,000093937
C[95] =-0,000191212
C[99] =-0,000307560
C[103]=-0,000438213
C[107]=-0,000576973
C[111] =-0,000714302
C[115] = -0,000838757
C[119] = -0,000935555
C[123]=-0,000989437
C[127]=-0,000983715
C[131]=0,000902653
C[135]=0,000731945
C[139] = 0,000462532
C[143]= 0,000088215
C[147]=-0,000388145
C[151]=-0,000956535
C[155]=-0,001597881
C[159] = -0,002283096
C[163]=-0,002974033
C[167]=-0,003622532
C[171]=-0,004174709
C[175]=-0,004570484
C[179]=-0,004748821
C[183]=-0,004649162
C[187]=-0,004215240
C[191]=-0,003401756
C[195]=0,002174854
C[199]= 0,000515938
C[203]=-0,001573563
C[207]=-0,004072189
C[211] = -0,006937027
C[215]=-0,010103703
C[219] = -0,013489246
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C[220] =-0,014358521
C[224]=-0,017876148
C[228]=-0,021372318
C[232] = -0,024725437
C[236] =-0,027815342
C[240] = -0,030526638
C[244] = -0,032754898
C[248] = -0,034412861
C[252] = -0,035435200
C[256] = 0,035780907
C[260] = 0,035435200
C[264] = 0,034412861
C[268] = 0,032754898
C[272] = 0,030526638
C[276]=0,027815342
C[280] = 0,024725437
C[284]=0,021372318
C[288]=0,017876148
C[292] = 0,014358521
C[296] = 0,010933399
C[300] = 0,007703304
C[304] = 0,004756451
C[308]=0,002161503
C[312] =-0,000033379
C[316] =-0,001800537
C[320]=0,003134727
C[324] = 0,004049301
C[328] = 0,004573822
C[332] = 0,004752159
C[336] = 0,004638195
C[340] = 0,004290581
C[344]=0,003771782
C[348]=0,003141880
C[352] = 0,002457142
C[356] = 0,001766682
C[360] = 0,001111031

C[221]=-0,015233517
C[225] =-0,018756866
C[229] = -0,022228718
C[233] =-0,025527000
C[237] =-0,028532982
C[241]=-0,031132698
C[245] = -0,033225536
C[249] =-0,034730434
C[253] = -0,035586357
C[257]=0,035758972
C[261] = 0,035242081
C[265] = 0,034055710
C[269] = 0,032248020
C[273] = 0,029890060
C[277]=0,027073860
C[281]=0,023907185
C[285] = 0,020506859
C[289] = 0,016994476
C[293] = 0,013489246
C[297]1=0,010103703
C[301] = 0,006937027
C[305] = 0,004072189
C[309] = 0,001573563
C[313] =-0,000515938
C[317] =-0,002174854
C[321] = 0,003401756
C[325] = 0,004215240
C[329] = 0,004649162
C[333] = 0,004748821
C[337]=0,004570484
C[341]1=0,004174709
C[345] = 0,003622532
C[349] = 0,002974033
C[353] = 0,002283096
C[357]=0,001597881
C[361] = 0,000956535

C[222]=-0,016112804
C[226] = -0,019634247
C[230]=-0,023074150
C[234]=-0,026310921
C[238] = -0,029224873
C[242]=-0,031706810
C[246] = -0,033659935
C[250] = -0,035007000
C[254] = -0,035694122
C[258] = 0,035694122
C[262] = 0,035007000
C[266] = 0,033659935
C[270]=0,031706810
C[274]= 0,029224873
C[278] = 0,026310921
C[282] = 0,023074150
C[286] = 0,019634247
C[290] = 0,016112804
C[294]= 0,012627602
C[298] = 0,009287834
C[302] = 0,006189346
C[306] = 0,003411293
C[310]=0,001011848
C[314]=-0,000971317
C[318]=-0,002521515
C[322] = 0,003643036
C[326]= 0,004357815
C[330] = 0,004703045
C[334]=0,004728317
C[338] = 0,004489899
C[342] = 0,004048824
C[346]= 0,003467083
C[350] = 0,002803326
C[354] = 0,002110004
C[358]=0,001432419
C[362] = 0,000806808
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C[223] = -0,016994476
C[227] = -0,020506859
C[231]=-0,023907185
C[235] = -0,027073860
C[239] = -0,029890060
C[243] = -0,032248020
C[247]=-0,034055710
C[251] = -0,035242081
C[255] = -0,035758972
C[259] = 0,035586357
C[263] = 0,034730434
C[267] = 0,033225536
C[271] = 0,031132698
C[275] = 0,028532982
C[279] = 0,025527000
C[283] = 0,022228718
C[287]=0,018756866
C[291]=0,015233517
C[295] = 0,011775017
C[299] = 0,008487225
C[303] = 0,005462170
C[307]=0,002774239
C[311] = 0,000475883
C[315] = -0,001399517
C[319] = -0,002841473
C[323] = 0,003858566
C[327]=0,004477024
C[331]=0,004737377
C[335] = 0,004691124
C[339] = 0,004395962
C[343] = 0,003914356
C[347]=0,003306866
C[351] = 0,002630711
C[355] = 0,001937389
C[359] = 0,001269817
C[363] = 0,000661850
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OkoH4yaHue mabnuupi B.1

C[364] = 0,000622137
C[368] = 0,000021458
C[372] =-0,000378609
C[376] =-0,000674248
C[380] =-0,000868797
C[384]=0,000971317
C[388] = 0,000994205
C[392] = 0,000954151
C[396] = 0,000866413
C[400] = 0,000747204
C[404] = 0,000611782
C[408] = 0,000472546
C[412] = 0,000339031
C[416] = 0,000218868
C[420] = 0,000116348
C[424]=0,000034332
C[428] =-0,000027180
C[432] =-0,000069618
C[436] = -0,000095367
C[440] =-0,000106812
C[444]=-0,000108242
C[448]=0,000101566
C[452] = 0,000090599
C[456] = 0,000076771
C[460] = 0,000062943
C[464] = 0,000049501
C[468] = 0,000037670
Cl[472]=0,000027657
C[476] = 0,000019550
C[480] = 0,000013828
C[484] = 0,000009060
C[488] = 0,000006199
C[492] = 0,000003815
C[496] = 0,000002384
C[500] = 0,000001431
C[504] = 0,000000954
C[508] = 0,000000477

80

C[365] = 0,000388145
C[369] =-0,000088215
C[373] =-0,000462532
C[377]=-0,000731945
C[381] =-0,000902653
C[385] = 0,000983715
C[389] = 0,000989437
C[393] = 0,000935555
C[397]=0,000838757
C[401]=0,000714302
C[405] = 0,000576973
C[409] = 0,000438213
C[413] = 0,000307560
C[417]1=0,000191212
C[421]=0,000093937
C[425] = 0,000017166
C[429] = -0,000039577
C[433]=-0,000077724
C[437]=-0,000099182
C[441]=-0,000108242
C[445]= -0,000107288
C[449] = 0,000099182
C[453] = 0,000087261
C[457]=0,000073433
C[461] = 0,000059605
C[465] = 0,000046253
C[469] = 0,000034809
C[473]=0,000025272
C[477]1=0,000018120
C[481]=0,000012398
C[485] = 0,000008106
C[489] = 0,000005245
C[493] = 0,000003338
C[497]=0,000002384
C[501]=0,000001431
C[505] = 0,000000954
C[509] = 0,000000477

C[366] = 0,000259876
C[370] =-0,000191689
C[374] =-0,000539303
C[378] =-0,000783920
C[382] =-0,000930786
C[386] = 0,000991821
C[390] = 0,000980854
C[394] = 0,000915051
C[398] = 0,000809669
C[402] = 0,000680923
C[406] = 0,000542164
C[410] = 0,000404358
C[414]=0,000277042
C[418] = 0,000165462
C[422] = 0,000072956
C[426] = 0,000000954
C[430] = -0,000050545
C[434] =-0,000084400
C[438] =-0,000102520
C[442]=-0,000108719
C[446] =-0,000105858
C[450] = 0,000096321
C[454]=0,000083923
C[458] = 0,000070095
C[462] = 0,000055790
C[466] = 0,000043392
C[470] = 0,000032425
C[474]=0,000023365
C[478]=0,000016689
C[482] = 0,000011444
C[486] = 0,000007629
C[490] = 0,000004768
C[494] = 0,000003338
C[498] = 0,000001907
C[502] = 0,000000954
C[506] = 0,000000477
C[510] = 0,000000477

C[367]=0,000137329
C[371]=-0,000288486
C[375]=-0,000610352
C[379] = -0,000829220
C[383]=-0,000953674
C[387]= 0,000995159
C[391]= 0,000968933
C[395] = 0,000891685
C[399]= 0,000779152
C[403] = 0,000646591
C[407]= 0,000507355
C[411] = 0,000371456
C[415]=0,000247478
C[419]= 0,000140190
C[423] = 0,000052929
C[427]=-0,000013828
C[431]=-0,000060558
C[435]=-0,000090122
C[439]=-0,000105381
C[443]=-0,000108719
C[447]=-0,000103951
C[451]= 0,000093460
C[455] = 0,000080585
C[459] = 0,000066280
C[463] = 0,000052929
C[467]= 0,000040531
C[471]=0,000030041
C[475]= 0,000021458
C[479]=0,000014782
C[483]= 0,000010014
C[487]= 0,000006676
C[491]= 0,000004292
C[495] = 0,000002861
C[499] = 0,000001907
C[503] = 0,000000954
C[507]= 0,000000477
C[511] = 0,000000477
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B.1.4 MNMcuxoakycTuueckue mogenu

[Ba npumepa NcuxoakyCcTUYeCKUX Mogenei AaHbl B NpUoxXeHUu I,

B.1.5 KogupoBaHue

B.1.5.1 KoanpoBaHue Ha YpoBHe |

B.1.5.1.1 BeeaeHune

B 3TOM NyHKTe ONUCLIBaeTCA BO3MOXHBIA METOA KOAMpoBaHUS Ha YpoBHe |. OnucaHne faeTca co CCLINIKOW Ha pu-
CyHok B.5.

B.1.5.1.2 MNcunxoakycTuyeckasa Mofens

McuxoakycTudeckne napameTpbl MOTyT OblTb paccuuTaHbl NMbo ¢ NcuxoakycTudeckoi mogenbio 1, onucaHHOW
B nyHkTe "1, Nnbo ¢ ncuxoakycTuieckol Mogeneto 2, onucaHHoii B nyHkTe 2. Casur 6noka BMN® paBHsAeTcA 384 oTcue-
Tam. Iltobas Mogenb No3BonseT onpeaenuTb OTHOLLEHWE CUrHar-Macka B kaxaoi cybnonoce.

B.1.5.1.3 CybnonocHas dpunsrpauus

Cy6nonocHasa dunsTpaumua onucsiBaeTes B NyHKTe B.1.3.

B.1.5.1.4 PacyeT macwTabHbIX KO3 HULMEHTOB

PacyeT macwTabHbIX k0adhPULMEHTOB B kaxgoi cybnonoce BLINONHAETCA ANA KaxAblx 12 cybnonocHbIX 0TCHETOB.
OnpegenseTca MakcMMyM abcontoTHbIX 3Ha4YeHuUii sTux 12 oTcHeToB. brnxailwee Gonbluee, YEM STOT MAakCMMYM, 3Haye-
HWe 13 Tabnuupel B.1 ncnoneayertca B kadecTBe MaclwTabHoro KosdduumeHTa.

B.1.5.1.5 KognposaHne MacliTabHbIX KO3 dULMEeHTOB

Homep B Tabnuue b.1 kogupyetca 6 6utamun, MSB cHadana. MacwrabHblii koadMUUeHT nepegaeTcsl, TONLKO
ecnu Ha cybnonocy 6bino BbigeneHo HeHyneBoe Yncno 6uToB.

B.1.5.1.6 PacnpegeneHne 6utoB

Mepen NopCTPOWKON HUKCMPOBAHHOW CKOPOCTM MepeAaqy LOMKHO 6blTb ornpeaeneHo 4ucrio 6UToB, [OCTYNHBIX
AN KOOUPOBaHWUSA OTCHETOB WM MaclTabHbIX koahpULUMeHTOB. DTO YMCIIO MOXKET BbITh NONYYEHO MyTEM BLIYUTAHMA U3 06-
Lero Konudectsa 6UToB cb KonuuecTBa 6UTOB 3aronoBka bhdr (32 6uta), 6utoB CRC bere, ecnu oHo ucnonbayetes (16 6uT),
nHopMaLum o pacnpeaeneHnn 6ut bbal, n konudectea 6UToB, TpebyeMbix 418 Nepefayn AONOMHUTENBHBIX JaHHbIX banc:

adb =ch —(bhdr + bere+ bbal + banc).

Mony4eHHOe KONM4ecTBO GUTOB MOXET WCMONb3oBaTbCA ANA KOAMPOBaHUA CyBMOrNocHLIX OTCYETOB U MacwTab-
HbIX kK03 dULMEHTOB. B 0CHOBY NpOLEAYPLI pacnpefeneHus 3anokeH NPUHLMN MUHUMKU3ALMK OBLLIEro OTHOWEHWS LWYM-
MacKa AN BCEro Kagpa ¢ orpaHu4eHMeM Ha To, YTO YUCIO UCTIONb3yeMbIX BUTOB He AOMKHO MpeBbILWAaTbL YUCNo 6UTOB,
JOCTYMHBIX AN 9TOro Kagpa.

Mpoueaypa BbIAENEHNSA BLINOMHAETCA UTEPATUBHO, MPUYEM Ha KaXKAOM LUare YMCrio YpoBHEW NPUOPUTETHLIX Cy6-
MOSIOCHBIX OTCHETOB YBENMUYMBAETCS.

CHavana BblMMCIseTCA oTHOWeHMe Macka-lyMm MNR ana kaxaoii cybnonocel, NyTeM BblUMTaHWUS U3 OTHOLLEHUS
curHan-wym SNR oTHoweHus curHan-macka SMR:

MNR = SNR - SMR.

OTHOLWEHUEe CUTHam-LYM MOXET ObITb HaWgeHo U3 Tabnuuybl B.2. OTHowWweHWe curHan-macka sIBNsieTcs BbIXOJOM
NCUX0aKyCTUYECKON Mogenu.

Hanee Ha kaxayto cybnonocy U MaclTabHbIl Ko3hPUUMEHT BbigeNsaeTca Honb 6utos. Yucno 6utos ansa kogupo-
BaHuWsA oTcueToB bspl U umcno 6BUTOB AnA KoaMpoBaHUA MaclTabHbIx koadduumeHToB bscf obHynstoTcs. 3ateM 3anycka-
eTcA uTepaTuBHas NpoLeaypa, Kaxabli LMK KOTOPON COAEPXUT crnejytowme Laru:

- cpeam Bcex cybnonoc onpegenseTcd cybnonoca ¢ MuHuManeHeiM UNR,;

- TOMHOCTb KBAHTOBaHWUA cybnonockl ¢ MUHUManbHelM MNR nosblWaeTcs nyteM yBenuyeHus oTBe4eHHOro yncna
6uTOB Ha cregyiollee 6onbllee 3HaYeHUE;

- onpegensieTcsl HoBoe 3HadeHue MNR B atoit cybnonoce,

- 0bHOBNsAETCA 3Ha4YeHUe bspl B COOTBETCTBUM € BbIAEGNEHHLIM kKonuyecTBoM 6uToB. Ecnn HeHynesoe vncno 6utos
Bbiaensaercs Ans cybnonockl Bnepsble, To bscf fomkeH 6uiTb yBenuyeH Ha 6 6UToB;

- 3aTeM BbluUcnaeTca adb no popmyne:

adb = cb—(bhdr + berc + bbal + bscf + bspl + banc) .

UTepaTtuBHas npoueaypa NOBTOPAETCAAO0 TeX NOp Noka adb He cTaHeT MeHbLUe fboro BO3MOXHOMO yBeNU4eHus
bspl v bscf B Npepenax ofHOIoO LMKa.

B.1.5.1.7 KBaHToBaHuWe 1 kogupoBaHue cybrnonocHelx oTcHeToB

lMpumeHsieTcA paBHOMEpPHOE KBaHTOBaHWE C CUMMETPUEN OTHOCUTENBHO HynA. 3TO NpeaoTspallaeT nofyyYeHne
pasnuuHbIX pe3ynsTaToB KBaHTOBaHWsA NpU He3HaYUTENBHOM U3MEHEHWM 3Ha4YeHWIA BONu3u HynAa. Kaxawlid ns cybnonoc-
HbIX OTCUYETOB HOpPMarm3ayeTcs NyTeM AeNeHUs ero 3Ha4eHUA Ha MacWTabHbIn KO3 MULIMEHT ANA NoNyYeHnsa X U KBaHTY-
€TCA COorracHo crieflyloLemMy anropuTmy:

- Bbluucnutb AX +B;

- octaBuTb N cTapLumMx 3Havyalmx 6UToB;

- MHBEPTUpOBAaTb CTapLLUMiA BUT.
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AW B MoryT 6bITb B3sThl M3 Tabnuubl B.3. N cooTBeTCTBYET KonuyecTBy GUTOB, HEOGXOAUMOMY AN KOAUPOBaHUS
KonuyecTsa Wwaros. MHBepcns cTapluero sHavallyero 6uta (MSB) HyxHa Bo nabexaHue nony4eHus sanpeLleHHoi komou-
HaLuu U3 Bcex eiMHuL, UCNOoMb3yeMON AMS CUHXPOHU3aLUK.

B.1.5.1.8 KoguposaHue uHgpopmauum o pacnpegeneHnym 6utos

4-paspsAaHble Kofbl MCNOMb3yoTeA ANA MHdopMaLuun o pacnpeaeneHun 6GUToB.

B.1.5.1.9 [JlononHuTeneHble AaHHblE

CTaHpapT «Ayano» npeanonaraeT UCMonb3oBaHWe psfa GUTOB AONOMHUTENBHLIX AaHHBLIX MEPEMEHHON ANUHbLI
AN BKIOYMEHWS B NOTOK ayANOAaHHLIX U Nepefaqn BMecTe ¢ HUM. Hanu4iue fononHUTenbHLIX AaHHbIX COKpaLlaeT Komnu-
YecTBO BUTOB, AOCTYMHLIX 41A AYAMO, YTO MOXKET MPUBECTM K YXYALLUEHUIO Ka4eCTBa 3ByKa.

Hanun4ne nocnefoBaTenbHOCTU GUTOB [OMOMHUTENBLHBIX AAHHBLIX, UAEHTUYHBIX CUHXPOCIOBY, MOXET NMPENATCTBO-
BaTb CUHXpOHM3aLumn. 3T1a npobrema Hanbonee BeposTHa NpU UCMONb30BaHWS cBobogHoro opmara.

B.1.5.1.10 ®opmaTupoBaHue

KogupoBaHHble cyBronocHele AaHHble NepeaatoTcsi o cppeiiMaM. YUcno cnotos Bo dpeiiMe MeHseTCsl B 3aBUCK-
MOCTMU OT HacToTkl AUCKpeTU3aLmmn (FS) n ckopocTn nepepadn. Kaxablit ppeim cogepxut nigopmaruio o 384 otcuyerax
MCXOAHOro BXOAHOrO curHana, Takum obpasom, YacToTa criejoBaHus dpeimMoB cocTasnsaet FS/384.

Fs, kly, Pasmep kagpa, Mc
48 8
441 8,7074...
32 12

PpeilM MOXET cofepXaTb ayanofaHHble OQHOrO UMK ABYX KaHarnos.
Onuna croTa Ha YpoBHe | cocTaenseT 32 6uTta. Yucno cnotos Bo dpeiiMe MoXeT GbiTb BbIYMCAEHO NO hopmMyne

_ bitrate
Fs

N 12

Ecnu pesynsTaT He sABNSETCA LefbiM YACNOM, TO OH AOMKXeH 6biTb OKpyrneH. [Ina nonyyYyeHus Lenoro 3HaveHusi
TpebyeTca N3gAMHL 3TO O3HAYAET, YTO YMCNO CIOTOB MOXET BapbupoBaThea Mexay Nu N + 1.

dopwmat dpeiima YposHs | AaH Ha pucyHke B.2.

OpenmM
3aronoBok [aHHble o pacnpeaeneHun MacwwTabHble OTcyeThl CnyxebHas
6uTtos Ko3appULUeHTbI nHpopMauma

PucyHok B.2 — dopmart dpeiiMa. YposeHs |

Tabnuya B.2 — OTHOWeEHNUA curHan-wym. YpoBeHs |

YpoBeHb KBaHTOBaHUA SNR, pb
0 0,00
3 7,00
7 16,00
15 25,28
31 31,59
63 37,75
127 43,84
255 49,89
511 55,93
1023 61,96
2047 67,98
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OKoHYaHue mabnuupl B.2

YpoBeHb KBaHTOBaHUA SNR, ab

4095 74,01

8191 80,03

16383 86,05

32767 92,01

Tabnuya B.3 — KoadduuneHTbl kBaHTOBaHUA. YpoBeHb |
YpoBeHb KBaHTOBaHUA A B

3 0,750000000 —0,250000000
7 0,875000000 —0,125000000
15 0,937500000 —0,062500000
31 0,968750000 —0,031250000
63 0,984375000 —0,015625000
127 0,992187500 —0,007812500
255 0,996093750 —0,003906250
511 0,998046875 -0,001953125
1023 0,999023438 —0,000976563
2047 0,999511719 —-0,000488281
4095 0,999755859 -0,000244141
8191 0,999877930 —0,000122070
16383 0,999938965 —0,000061035
32767 0,999969482 —0,000030518

B.1.5.2 KoguposaHue Ha YpoBHe I

B.1.5.2.1 BeegeHue

B aTOM NyHKTe ONUCLIBaETCA BO3MOXHbIA MeTOZ KoaupoBaHus Ha YposHe |l. OnncaHue gaetcs co cChbinkoit Ha pu-
cyHok B.5.

B.1.5.2.2 MNcuxoakycTuyeckasa Mofens

McuxoakycTuieckne napameTpbl MOryT BbITb paccynTaHbl NGO € MNCUX0aKyCTUHECKOA MOoAenbsto 1, onucaHHow
B NyHKTe 1, nubo ¢ ncuxoakycTUiecKkoi Mogernbto 2, onucaHHoi B nyHkTe 2. Casur 6rnoka Bl® paseH 1152 oTcye-
Tam. Mpn Ucnonb3oBaHUKM NCUX0aKyCTUHECKOH MOAENN 2 pacqeT OCYLLEeCTBNAETCA BaX /bl CO CABUrOM Ha 576 oTc4eToB
W M3 OBYX pe3ynsraToB BeiGUpaeTcs oAMH ¢ HauBornbLWMM OTHOLUEHWEM CcUrHan-macka. Jliobas Mofenb NosBonseT onpe-
[ enuTb OTHOLLEHMWE cUrHan-Macka B kaxgoi cybnonoce.

B.1.5.2.3 CybnonocHas dpunsrpauus

Cy6nonocHas unsrpauus onuceliBaeTesa B NyHkTe B.1.3.

B.1.5.2.4 PacyeT macwTabHbIX KO3 HULMEHTOB

PacueT MaclwTabHbIX k03 PULMEHTOB B Kaxg o cybnonoce BbINONHAETCS ANA KaxgbixX 12 cybnonocHbIX OTCHETOB.
OnpegensieTcs MakcMMyM aBCconioTHBIX 3HaYeHWn sTUX 12 oTedeToB. brinxaiillee 6onbluee, YeM 3TOT MakcUMyM, 3Have-
HWe 13 Tabnuubl B.1 ncnonbayeTcs B kadecTBe MaclUTabHoro KoadduLmeHTa.

B.1.5.2.5 KogupoBaHue macLiTabHbIX kKoadduumeHToB

Kaap cooTBeTCTBYET 36 CYyOMONOCHBIM OTCHETaM U NOSTOMY COAEPXUT TPU MaclUTabHbIX koadduLeHTa Ha ogHy
cybnonocy. MycTe scf cooTBeTcTBYET HoMepy B Tabnuue B.1. OnpepenaoTes pasHocTy dscfy U dscf, Mexay Homepamu
cocefH1X MaclTabHbIX KoathdULMEeHTOB Scfy, scf, n scfz!

dscf; = scfy — scf,,
dscf, = scf, — scfy .
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Knacc kaxgoi pasHocTW onpegensetca crneaytowmm obpasom:

Knacc dscf
1 dscf <= =3
2 -3 <dscf <0
3 dscf =0
4 0 <dscf <3
5 dscf >=3

Mapa pa3HOCTHBIX KIaccoB yKasbiBAET Ha COOTBETCTBYIOLLEe 3HavYeHne B Tabnuue B.4 n gaet Tpn MaclTabHbix koadg-
hULMEHTa, KOTOpbIE haKTUYECKU UCNONB3YIOTCA. «1», «2» U «3» 03HAYaOT COOTBETCTBEHHO NEPBLIN, BTOPON U TPETUI Mac-
WrabHel KoaddULUEHT B Npeaenax kagpa, «4» o3HavyaeT MakCUMyM U3 Tpex MaclTabHbix kosdduuymueHToB. Ecnu nocne
KOPpPeKTUPOBKM ABa UNU TpU MacLUTabHLIX KoadhduLeHTa okasbiBaloTcs 0aMHaKoBLIMU, TO He TpebyeTca nepefada ux BCex
LN onpegeneHHoii cybnonockl B npefenax ogHoro dpeiima. MHdopmaLuio, onucbIBaoLLyHO KONIUYECTBO W NO3ULMIO Mac-
WTabHbIX KO3hDULMEHTOB B Kax/A0i cybnonoce, HasbiBaloT MHGopMaLuelt 0 BbiGope MaclwTabHbIX kKoaddrumeHToB.

B.1.5.2.6 KogupoBaHue nHdopmauum o Bbibope MaclutabHoro koadhuumneHTa

WHdopmaumsa o Beibope maclutabHoro koadpduumenTa scalefactor selection information (scfsi) kogupyetca coot-
BETCTBYIOLLEN KOMBUHaLMeN U3 ABYX BUTOB, KoTOpas Aaetca B Tabnuue B.4. 3HadeHna scfsi nepegatotca TONbKO ANA TexX
cy6noroc, KoTopble Nofy4ar HEHyNEBOE KONMYecTBo 6UTOB.

B.1.5.2.7 PacnpeaeneHue 6utos

Mepen KOPPEKTUPOBKOW (PUKCUPOBAHHOW CKOPOCTU Nepefayn AomkKHO GbiTb onpegeneHo konudectso 6utos adb,
LOCTYMHBIX AN KOLUPOBaHMA OTCYETOB U MaclUuTabHbIX KoadduuneHToB.

OTO YMCNO MOXET ObIThb NONYYEHO NYTEM BLIYUTAHNSA U3 06LLEro konuyecTsa 6UToB cb KonuyecTea GUTOB 3aronoska
bhdr (32 6uTa), 6utoB CRC bcre, ecnu oHo ucrnonb3ayetcs (16 6uTtoB), 6uToB pacnpeaenenuns bbal n konudectsa 6utos,
TpebyeMbix 4NA nepefadu JONOMHUTENBHBIX AaHHbLIX banc:

adb = cb—(bhdr + bere + bbal + banc) .

Mony4yeHHoe konu4yecTBOo BUTOB MOXET MCNONBL30BaTECA ANSA KOAUPOBaHWUA CybnomnocHbIX OTCYETOB U MacliTab-
HEIX KO3 PULMEeHTOB. B 0CHOBY Npoueaypb! pacnpefeneHus 3anoxeH NPUHUUN MUHUMKA3aLUU 06LLero OTHOLEHNS LLYM-
macka Ansi BCero ppeiiMa ¢ orpaHMMeHneM Ha To, {UTO YUCNO UCTMIoNb3yeMbIX GUTOB He AOMKHO NpeBLILIaTh YUCIo GUTOB,
LOCTYMHBIX Ans aToro dpperima. KonuyecTso ypoBHEN KBaHTOBaHUSA, KOTOPOE MOXET 6bITb UCMONL30BaHo ANsi KojupoBa-
HUS cyBnonoCHLBIX OTCHETOB, AaHo B Tabnuue B.2. BO3MOXHOE KONMYeCcTBO BUTOB, BbIASNEHHBIX HA OAUH OTCYET, MOXET
6bITb HallgeHo B Tabnuue b.4.

Mpouenypa BbILENEHNSA BLINOHAETCA UTEPATUBHO, NPUYEM Ha KaXAOM LUare YMCNo ypoBHEN NPUOPUTETHLIX Cyb-
MOSIOCHBIX OTCYETOB YBENUYMBAETCS.

CHavana Bbl4MCsieTcs oTHoLeHWe Macka-lWym MNR ana kaxgoin cybnonockl NyTem BblMMTAHUA U3 OTHOLUEHUS
curHan-wymMm SNR oTHoleHus curHan-macka SMR:

MNR = SNR - SMR.

OTHOLLIEHME CUTHaN-LLYM MOXET ObiTb HailfeHo W3 Tabnuuel B.5. OTHOWweHWe curHan-macka SBNAETCA BbIXOAOM
NCUX0aKyCTUYECKOW MOJENN.

Hanee Ha kaxayto cyGnonocy u MacluTabHblil k0adhPULMEHT BbigenseTca Homb 6utoB. Yncno 6utoB ans kogupo-
BaHWs 0TCHETOB bsp/ 1 Yncrno GUTOB ANA KOAUPOBaHWUA MaclTabHbIX KoadduLneHToB bscf obHynaloTeA. 3aTeM 3anycka-
€TCcA uTepaTuBHas NpoLeaypa, Kaxabli LMK KOTOPOW COZepXUT criegytoLLne Laru:

- cpefu Bcex cybronoc onpegenseTca cybnonoca ¢ MUHuMansHelM MAR.

- TOMHOCTb KBaHTOBaHus cybnonockl ¢ MUHUManbHEIM MNR noselllaeTca nyteM BuiGopa cnepyroLiero 6onbLuero
3HaveHus B Tabnuue B.2;

- onpegensieTca HOBoe 3HadyeHne MNR B sToi cybnonoce.

- 0BHOBIAETCA 3HaYeHne bsp/ B COOTBETCTBUW C BblAEMNeHHbIM KonndecTBoM 6utoB. Ecnn HeHynesoe 4ucno 6utos
Bblaensetcs anga cybnonockl Bnepsele, To bscf forxkeH BbiTe yBenuyeH Ha 6 6uToB. 3aTeM BeluUCnsAeTes adb No hopMyne:

adb = cb—(bhdr + bere + bbal + bscf + bspl + banc).

WTepaTuBHas npoueaypa NoBTOPAETCS A0 TeX Nop, Noka adb He CTaHeT MeHbLue fo6oro BO3MOXHOIO YBENMYeHNs
bspl v bscf B npefenax 0fHOro Lukna.

B.1.5.2.8 KBaHTOBaHMWe 1 kogupoBaHue cyOrnonocHbIX OTCHETOB

KaxabliA n3 12 cyBnonocHbIX OTCHETOB NOAMEXUT HopManusauuv nyTem AeneHns Ha MaclwTabHeli KosdduLneHT
LNA NonyveHust 3Ha4yeHUs X 1 3aTeM KBaHTYeTCA No criegytolemy npasuny:

-BbluucnuTb A* X + B;

- ocTaBuTb N CTapLUux 3Havalmx 6uTos;
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- UHBEPTUPOBATL CTapLUMii BUT.

A v B MoryT 6bITb B3AThI M3 Tabnuubl B.6. N cooTBETCTBYET Konu4ecTBy 6MTOB, HEOGXOAUMOMY ANA KOAUPOBAHUSA
KonuyecTtBa Wwaros. UHBepcusA cTapluero sHavallero 6uta (MSB) HyxHa Bo usbexaHue nonyvyeHus sanpewweHHon kombu-
HaLWn U3 BCeX eAUHUL, UCMONb3yeMO TS CUHXPOHU3aLUK.

Hna 3apaxHoro yncna waroe kBaHToBaHWA B Tabnuue B 4 ykasbiBaetcs, GyaeT nu ucnons3oBaThCcs rPyNNUpoBKa.
Ecnu rpynnupoBka He TpebyeTcs, Tpu cybnonocHbIX oTcHeTa KOAUPYHOTCA OTAENbHBIMU KOAOBLIMU KOMBUHALMAMMU.

Ecnu rpynnuposka TpebyeTcs, Tpu nocnegoBatenbHbiX cybrnonocHbIx oTcyeTa KogupyrloTcs OAHOW KOAO0BOW KOM-
GuHauuein. B aTom criyvae Ans JaHHOW TPOWKW NepeAasTca TOMbKO OAHO 3HayeHue v, (MSB cHavana). CooTHOLeHNe
MeXAy KOAUPOBaHHLIM 3HaYeHneMm v, (m = 3, 5, 9) n Tpems nocnegosaTernbHbLIMU Cy6NONOCHEIMU OTCHETaMM X, Y, Z

v3=9z+3y+x (v3=0... 26),
v5=25z+5y+x  (v5=0... 124),
vg=81z+9y +x  (vg=0... 728).

B.1.5.2.9 Koguposanue nHdpopmaLum o pacnpegeneHmn 6utos

B uenax nosblWweHUa 3 heKTMBHOCTU KOAUPOBaHNS AN KaXAoW cybnonockl paspelueH TONbKO onpefeneHHbIi
Habop kBaHToBaTenel. B pesynkrarte nepegaetcsi ToNbKo HoMep nbal B cooTBeTcTBYylOLW el Tabnuue 5.2, MSB nepBbIM.

B.1.5.2.10 JononHuTenbHble aHHble

CTaHAapT 3ByKOBbIX CUrHarnoB npejrnornaraeTr MCrornb3oBaHue psiaa buUToB JONONHUTENBLHBIX AaHHBLIX NEPeMEHHOIA
ANWHBI ANA BKNIOYEHWA B NOTOK ayAnoAaHHbIX U Nepegaqn BMecTe ¢ HUM. Hannuune fononHUTENbHLIX aHHbIX cokpallaeT
KONU4ECTBO BUTOB, AOCTYMHBIX AN aYAUO, HTO MOXET NPUBECTU K YXYALUEHUIO Ka4ecTBa 3BYKa.

Hanuune nocneposaTenbHOCTM GUTOB AONONHUTENbHBIX AaHHBIX, AESHTUYHBIX CUHXPOCIOBY, MOXET MPEnsTCTBO-
BaTb CUHXPOHU3aLuK. 3Ta npobnema Hanbonee BeposATHa NPU UCNONb30BaHUM cBOGOAHOMO hopmaTa.

B.1.5.2.11 ®opmaTnpoBaHue

®dopmart ppeitma YpoBHs Il gaH Ha pucyHke B.3.

- dpenm .
[aHHble [aHHble
3aronoeok 0 pacrnipegeneHun K(':Ae?g("g;aﬁ';:fbl 0 MacwTabHbIX OtcyveTbl M?igg'“f:a:ﬂ
6uTos H KoappuLmeHTax pMay

PucyHok B.3 — dopmMart dpeitma. YposeHs |

Paanuuuna no cpaBHeHUIO ¢ YPOBHEM |
- ANWHa cnoTa paBHseTcA 8 6uTam;

- Ucnonb3yeTcst HoBbI BrokK scfsi, cogepxalluii nHopMaLnio 0 Bbibope MacluTabHbIX KoadhpULMeHTos;

- MHopMaLmMaA o pacrnpeaeneHnmn 6ut, macwTabHble KOAPULNEHTLI M OTCHETLI NOABEPratoTca fanbHenweMy Ko-

ANpoBaHULo.

Tab6nwuuya B.4—lMNocnegosarenbHOCTU MaclTabHbBIX KOIPPULUEHTOB. YpoBeHb Il

Knacce 1 Knace 2 Kohg?*)cc:J;:mG::'lril, MocnegosaTenbHOCTb ng*;illoé\gap"ém
ucronb3yemble B koaepe
1 123 123 0
2 122 12 3
3 122 12 3
4 133 13 3
5 123 123 0
2 1 113 13 1
2 2 111 1 2
2 3 111 1 2
2 4 444 4 2
2 5 113 13 1
3 1 111 1 2
3 2 111 1 2
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OkoHYyaHue mabnuupi B.4

MacwTabHble UHbobMALIS
Knace 1 Knacc 2 KoaphULMEHTHI, MocnegoBaTenbHOCTL cpopmaLy
o BblGope
ncnonb3syemble B Kogepe
3 3 111 1 2
3 4 333 3 2
3 5 113 13 1
4 1 222 2 2
4 2 222 2 2
4 3 222 2 2
4 4 333 3 2
4 5 123 123 0
5 1 123 123 0
5 2 122 12 3
5 3 122 12 3
5 4 133 13 3
5 5 123 123 0
Tabnwunuya B.5— OTHOWEHNSA cUrHan-LyMm. Tabnuuya B.6 — KoapdpuumeHTsl kBaHTOBaHMS.
YpoBeHsb Il YpoBeHb |l
Konuyectso ypoBHeli SNR, ab KonuyecTBo ypoBHel A B
KBAHTOBaHUA KBaHTOBaHUSA
0 0,00 3 0,750000000 | —0,250000000
3 7,00 5 0,625000000 | —0,375000000
5 11,00 7 0,875000000 | —0,125000000
’ 16,00 9 0,562500000 —-0,437500000
9 2084 15 0,937500000 —-0,062500000
15 25,28
31 0,968750000 —-0,031250000
31 31,59
63 0,984375000 —-0,015625000
63 37,75
127 0,992187500 —-0,007812500
127 43,84
255 0,996093750 —0,003906250
255 49,89
511 0,998046875 —-0,001953125
511 55,93
1023 61.96 1023 0,999023438 —0,000976563
0047 67.98 2047 0,999511719 —0,000488281
4095 74.01 4095 0,999755859 —0,000244141
8191 80,03 8191 0,999877930 —-0,000122070
16383 86,05 16383 0,999938965 —0,000061035
32767 92 01 32767 0,999969482 —0,000030518
65535 98,01 65535 0,999984741 —0,000015259
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Hauano

y

X[i]= X[i]-32,
i=511...32

'

X[i1= next_input_audio_sample,
i=31...0

'

YMHOXeHUe Ha OKHO AnuHoMK 512

\ i

Pacuet yacten

7
Y;=2.Z;+64j,10e i=0...63
j=0

y

PacueTt 32 orcuetoB
C NOMOLLbIO MaTpULIUPOBaHUSI

63
S;= ZMy *Y, i=0...31

!

32 cybnonocHbIx oTcHeTa

PucyHok B.4 — BErnok-cxema anroputMa cyOnonocHoi dunsrpayum
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{ Hauvano )

\ i

\
CybnonocHblit aHanu3 BMNo

Pacuer nopora

MackupoBaHust
\ \ i
Pacuer macwTtabHbix _ PacueTt TpeGyemoro
koachcuumeHToB o KonuyecTtea 6UTOB
\ i
OnpepgeneHue cybnonoc, Tpebyemas CkOpoCTb
koTopble He 6yayT nepenaHbl nepepaun
4 y
Koavpoeanue y y
macLTabHbix _ KoppekTupoBka noa hvkcUpoBaHHyio
koaddulueHToB - CKOPOCTb Nepeaauu

KsaHTOBaHMe CyGNONOCHbLIX OTCHETOB

KoauposaHue otcuyeToB

\
KoauposaHnue nHdopMaumn o pacnpeaeneHun 6utos

dopmatupoBaHue NoToka u nepegaya

PucyHok B.5 — Briok-cxema anroputMa kogepa. YposHu | u ll

B.1.5.3 KogupoBaHue Ha YpoBHe lll

B.1.5.3.1 BBegeHue

B 3TOM NyHKTe onuchLIBaeTcA BO3MOXHbIA MeTof KoAupoBaHua Ha YposHe lll. OcHOBHOW anroputm cooOTBETCTBYET
obLeit briok-cxeme ncmxoakycTudeckoro kogepa. OcHoBHble GrokM onuckiBatoTca 6onee nogpobHO HUXKe.

B.1.5.3.2 lNcuxoakyctnyeckan mogenb

PacueT ncuxoakycTU4eckux NapameTpoB MOXeT BbITb cenaH NU6o ¢ UcnonbL3oBaHMEM NCUXOAKYCTUYECKON Moae-
nu 1, onucaHHoii B Tabnuue I.1, nu6o ¢ ncnonb3oBaHUEM NCUXOAKYCTUHECKOH Moaenn 2, onucaHHoi B 2. MNMcuxoakycTu-
YeCcKMii pacueT BLINONHAETCS ABax bl Ha 6nok, co caBurom B 576 otcyeTtos. OTHOLLEHME CUrHaN-Macka paccuuTbIBaeTcs
ANd Kaxgoi nonockl MaclTabHblX koadpduumeHToB. OnucaHne mogudpmkaumnii B ncmxoakyctudeckoil mogenu 2 ana uc-
nonb3oBaHus ¢ YpoBHeM |l gaetca Huxe.

Mogenb BelvUcnaeTca gBaxabl, napannensHo. OfuH pacyeT BLIMONHAETCA co cABUroM iblen 192 otcuetoB (NS uc-
nonb30BaHUs ¢ KOPOTKUMK BriokaMu), Apyro — co caBurom B 576 otcueta. [ina casura B 192 otcyeta pasmep brnioka BN
M3MeHseTCA Ha 256 ¢ COOTBETCTBYIOLUM U3MEHEHUEM BCEX NapaMeTpOB.

1. MsmeHeHUs Npu BIMUCNEHUWU HeOoNpeaeneHHOCTH:

M3MeHeHO BblUUCTIEHNE SHTPONUIAHOTO PacCTOSHUA B MCMX0aKYCTUYECKOW Mofenu 2.

2. PacuyeT sHTponuu:

OHTponusa cw BbluMcnsieTcs ANA NepBbix 206 NWHKUI cnekTpa, ANa APYTUX SIMHWIA CNeKTpa SHTPOMNWs ycTaHaBnvBa-
eTca pasHoii 0,4.

88



FOCT P 54711—2011

SHTponusA Ans nepBbIX 6 NUHWUIA BblMUCNAeTc M3 AnuHHoro Brd (anvna okna = 1024, shiftlen = 576). Ana nuHuia
cnekTpa ¢ 6 fo 205 sHTponua BblYucnsaeTcsa U3 kopotkoro BIN® (gnvHa okHa = 256, shiftlen = 192):

cw M(w) 0<w<®6
cw(w)= cw"s((w+2)DlV4) 6<w< 206
0,4 w > 208,

rae cw_1 — aHTponus, BblYMCNeHHas U3 AnvuHHoro bINd; cw_s — HeonpeaeneHHOCTb, BblYUCIEHHan u3 kopoTtkoro BIMNd
BTOPOro U3 Tpex KOPOTKUX BroKoB B Npefernax oaHoR rpaHynsl.
3. 3aMeHeHa YHKLMN MackupoBKK:
ifjzi tmpy=3,00—1)
else tmpy=1,5(—I)
Menonb3ytoTest 3Ha4eHNA OYHKLMU MackupoBKu, MpeBblLuatoLLlne 107%. Bee Apyrue 3HavyeHus oGHynsoTCS.
4. MapaMeTpsl, Ucnoneayemble A4Na Npeobpa3oBaHna SHTPONUN.
convl = -0,299
conv2 =-0,43
5. MapameTp NMT (ToH, MackupyloLLuid LUYM) ycTaHaBNMBaeTcA pasHbIM 6,0 4B ANA BceX y4acTKOB, UCNONb3YeMbIX
npu pacyete nopora. MNapamerp TMN (Luym, MackupyoLnil TOH) yCTaHaBnueaeTcs paBHeiM 29,0 AB AnsA Bcex yvacTkos,
“cnonb3yemelx Npu pacyete nopora. 3HayeHus minval faHbl B Tabnuuax B.7.
6. McuxoakycTuyeckas aHTPONMUS pe OLIEHUMBAETCA Ha OCHOBE OTHOLWIEHUA thr/eb, rae thr — nopor MackupoBaHus,
eb — aHeprus:

pe= —Z(cbwidthk Ig(thn [(eby + 1))),

rae cbwidth — wupuHa noporoBoro yvactka (cM. Tabnuupl B7); k — HoMep pasgena.
7. KoHTponb npe-axa
Cnepytowmne KOHCTaHTBI UCMONB3YIOTCA ATSi KOHTPOrSA Npe-axa:
rpelev = 2
rpelev2 = 16
8. Mopor He pacnpocTpaHseTca no nuuusam bINd. Moporoeele pasgensl Npeobpa3yloTcs HEMOCPEACTBEHHO B MO-
nockl MacwTabHbeIX KoadduuueHToB. MNepBhlil pasaen, KOTophlid Jo6aBnsaeTcs K noroce MacluTabHbIX KoadduuneHTos,
B3BELUMBAETCA B OkHe W1, nocneaHunii — B okHe W2 (cM. Tabnuubl B.8). Tabnvua cofepxuT Takxke YACo pas3aenos (chw),
npeo6pasyemelx B 0AHY Monocy MacwTabHbIX KoaPPULMEHTOB (MCKNoYas Nepebii U NOCNEAHUIA pasgent).
MapameTpbl bo u LUl AaHbl B Tabnuuax B.8. Ouu ncnonb3ytotea ana npeobpasoBaHWUs NOPOroBLIX pasfernos B No-
nockl MacwTabHbIX KO3 DULUEHTOB.
9. Ana kopoTknx 6rI0KOB UCMOMb3YETCA YNpOLLeHHas BEPCUA BbIMUCASHNS nopora (C NOCTOAHHLIM OTHOLLEHWEM
curHan-wym). KoHctanTel SNR faHbl B Tabnvuyax B.7.
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Tabnwnyb B.7 — Pasgentl BbMUCIEHNSA NOpora MackupoBaHus

Tabnwnuya B.7a— YacTota aguckpetusauuu 48 kiU, 4NMHHbIE Groku

Homep BMN®-nuHun minval qthr norm bval
0 1 245 4,632 0,970 0,000
1 1 24,5 4,632 0,755 0,469
2 1 24,5 4,632 0,738 0,937
3 1 24,5 0,904 0,730 1,406
4 1 24,5 0,904 0,724 1,875
5 1 20 0,090 0,723 2,344
6 1 20 0,090 0,723 2,812
7 1 20 0,029 0,723 3,281
8 1 20 0,029 0,718 3,750
9 1 20 0,009 0,690 4,199
10 1 20 0,009 0,660 4,625
11 1 18 0,009 0,641 5,047
12 1 18 0,009 0,600 5,437
13 1 18 0,009 0,584 5,828
14 1 12 0,009 0,531 6,187
15 1 12 0,009 0,637 6,622
16 2 6 0,018 0,857 7,174
17 2 6 0,018 0,858 7,800
18 2 3 0,018 0,853 8,402
19 2 3 0,018 0,824 8,966
20 2 3 0,018 0,778 9,483
21 2 3 0,018 0,740 9,966
22 2 0 0,018 0,709 10,426
23 2 0 0,018 0,676 10,866
24 2 0 0,018 0,632 11,279
25 2 0 0,018 0,592 11,669
26 2 0 0,018 0,553 12,042
27 2 0 0,018 0,510 12,386
28 2 0 0,018 0,513 12,721
29 3 0 0,027 0,608 13,115
30 3 0 0,027 0,673 13,561
31 3 0 0,027 0,636 13,983
32 3 0 0,027 0,586 14,371
33 3 0 0,027 0,571 14,741
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Homep BMN®-nuHum minval qthr norm bval
34 4 0 0,036 0,616 15,140
35 4 0 0,036 0,640 15,562
36 4 0 0,036 0,597 15,962
37 4 0 0,036 0,538 16,324
38 4 0 0,036 0,512 16,665
39 5 0 0,045 0,528 17,020
40 5 0 0,045 0,516 17,373
41 5 0 0,045 0,493 17,708
42 6 0 0,054 0,499 18,045
43 7 0 0,063 0,525 18,398
44 7 0 0,063 0,541 18,762
45 8 0 0,072 0,528 19,120
46 8 0 0,072 0,510 19,466
47 8 0 0,072 0,506 19,807
48 10 0 0,180 0,525 20,159
49 10 0 0,180 0,536 20,522
50 10 0 0,180 0,518 20,873
51 13 0 0,372 0,501 21,214
52 13 0 0,372 0,496 21,553
53 14 0 0,400 0,497 21,892
54 18 0 1,628 0,495 22,231
55 18 0 1,628 0,494 22,569
56 20 0 1,808 0,497 22,909
57 25 0 22,607 0,494 23,248
58 25 0 22,607 0,487 23,583
59 35 0 31,650 0,483 23,915
60 67 0 605,867 0,482 24,246
61 67 0 605,867 0,524 24,576

Tabnwuya B.76 — Yactota guckpetmsauuu 44,1 'y, ANuHHbIE Broku
Homep BMN®-nuHum minval qthr norm bval
0 1 245 4,632 0,951 0,000
1 1 245 4,632 0,700 0,431
2 1 245 4,532 0,681 0,861
3 1 245 0,904 0,675 1,292
4 1 24,5 0,904 0,667 1,723
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lpodonxeHue mabnuypi B.76

Homep BN®-nuHum minval qthr norm bval
5 1 20 0,090 0,665 2,153
6 1 20 0,090 0,664 2,584
7 1 20 0,029 0,664 3,015
8 1 20 0,029 0,664 3,445
9 1 20 0,029 0,655 3,876
10 1 20 0,009 0,616 4,279
1" 1 20 0,009 0,597 4,670
12 1 18 0,009 0,678 5,057
13 1 18 0,009 0,541 5,415
14 1 18 0,009 0,575 5,774
15 2 12 0,018 0,856 6,422
16 2 6 0,018 0,846 7,026
17 2 6 0,018 0,840 7,609
18 2 3 0,018 0,822 8,168
19 2 3 0,018 0,800 8,710
20 2 3 0,018 0,753 9,207
21 2 3 0,018 0,704 9,662
22 2 0 0,018 0,674 10,099
23 2 0 0,018 0,640 10,515
24 2 0 0,018 0,609 10,917
25 2 0 0,018 0,566 11,293
26 2 0 0,018 0,535 11,652
27 2 0 0,018 0,531 11,997
28 3 0 0,027 0,615 12,394
29 3 0 0,027 0,686 12,850
30 3 0 0,027 0,650 13,277
31 3 0 0,027 0,611 13,681
32 3 0 0,027 0,567 14,062
33 3 0 0,027 0,520 14,411
34 3 0 0,027 0,513 14,751
35 4 0 0,036 0,557 15,119
36 4 0 0,036 0,584 15,508
37 4 0 0,036 0,570 15,883
38 5 0 0,045 0,579 16,263
39 5 0 0,045 0,585 16,654
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Homep BMN®-nuHum minval qthr norm bval
40 5 0 0,045 0,548 17,020
41 6 0 0,054 0,536 17,374
42 6 0 0,054 0,550 17,744
43 7 0 0,063 0,532 18,104
44 7 0 0,063 0,504 18,447
45 7 0 0,063 0,496 18,781
46 9 0 0,081 0,516 19,130
47 9 0 0,081 0,527 19,487
48 9 0 0,081 0,516 19,838
49 10 0 0,180 0,497 20,179
50 10 0 0,180 0,489 20,510
51 11 0 0,198 0,502 20,852
52 14 0 0,400 0,502 21,196
53 14 0 0,400 0,491 21,531
54 15 0 0,429 0,497 21,870
55 20 0 1,808 0,504 22,214
56 20 0 1,808 0,504 22,558
57 21 0 1,899 0,495 22,898
58 27 0 24,415 0,486 23,232
59 27 0 24,415 0,484 23,564
60 36 0 32,554 0,483 23,897
61 73 0 660,124 0,475 24,229
62 18 0 162,770 0,515 24,542

Tabnuya B.78 — YacTtoTa guckpetusauuu 32 KI'y, ANWHHBIE BOKKM

Homep BM®-nmHumn minval qthr norm bval
0 2 24,5 9,064 0,997 0,312
1 2 245 9,064 0,893 0,937
2 2 245 1,808 0,881 1,562
3 2 20 0,181 0,873 2,187
4 2 20 0,181 0,872 2,812
5 2 20 0,057 0,871 3,437
6 2 20 0,018 0,860 4,045
7 2 20 0,018 0,839 4,625
8 2 18 0,018 0,812 5173
9 2 18 0,018 0,784 5,698
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lpodomxeHue mabnuypbi B.76

Homep BMN®-nuHum minval qthr norm bval
10 2 12 0,018 0,741 6,184
11 2 12 0,018 0,697 6,634
12 2 6 0,018 0,674 7,070
13 2 6 0,018 0,651 7,492
14 2 6 0,018 0,633 7,905
15 2 3 0,018 0,611 8,305
16 2 3 0,018 0,589 8,695
17 2 3 0,018 0,575 9,064
18 3 3 0,027 0,654 9,483
19 3 3 0,027 0,724 9,966
20 3 0 0,027 0,701 10,425
21 3 0 0,027 0,673 10,866
22 3 0 0,027 0,631 11,279
23 3 0 0,027 0,592 11,669
24 3 0 0,027 0,553 12,042
25 3 0 0,027 0,510 12,386
26 3 0 0,027 0,505 12,721
27 4 0 0,036 0,562 13,091
28 4 0 0,036 0,598 13,488
29 4 0 0,036 0,589 13,873
30 5 0 0,045 0,607 14,268
31 5 0 0,045 0,620 14,679
32 5 0 0,045 0,580 15,067
33 5 0 0,045 0,532 15,424
34 5 0 0,045 0,517 15,771
35 6 0 0,054 0,517 16,120
36 6 0 0,054 0,509 16,466
37 6 0 0,054 0,506 16,807
38 8 0 0,072 0,622 17,158
39 8 0 0,072 0,531 17,518
40 8 0 0,072 0,519 17,869
141 10 0 0,090 0,512 18,215
42 10 0 0,090 0,509 18,562
43 10 0 0,090 0,497 18,902
44 12 0 0,108 0,494 19,239
45 12 0 0,108 0,501 19,579
46 13 0 0,117 0,507 19,925
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Homep BMN®-nuHumn minval qthr norm bval

47 14 0 0,252 0,502 20,269

48 14 0 0,252 0,493 20,606

49 16 0 0,289 0,497 20,944

50 20 0 0,572 0,506 21,288

51 20 0 0,572 0,510 21,635

52 23 0 0,658 0,504 21,979

53 27 0 2,441 0,496 22,319

54 27 0 2,441 0,493 22,656

55 32 0 2,894 0,490 22,993

56 37 0 33,458 0,483 23,326

57 37 0 33,458 0,458 23,656

58 12 0 10,851 0,500 23,937

Tabnuya B.7r — YacroTa guckpetusaumm 48 Ky, kopoTkue 6rnoku
Homep BN®-nuHun qthr norm SNR, ab bval

0 1 4532 0,970 -8,240 0,000
1 1 0,904 0,755 -8,240 1,875
2 1 0,029 0,738 -8,240 3,750
3 1 0,009 0,730 -8,240 5,437
4 1 0,009 0,724 -8,240 6,857
5 1 0,009 0,723 -8,240 8,109
6 1 0,009 0,723 -8,240 9,237
7 1 0,009 0,723 —-8,240 10,202
8 1 0,009 0,718 -8,240 11,083
9 1 0,009 0,690 -8,240 11,864
10 1 0,009 0,660 —7,447 12,553
1 1 0,009 0,641 7,447 13,195
12 1 0,009 0,600 —7,447 13,781
13 1 0,009 0,584 —7,447 14,309
14 1 0,009 0,532 7,447 14,803
15 1 0,009 0,537 —7,447 15,250
16 1 0,009 0,857 7,447 15,667
17 1 0,009 0,858 —7,447 16,068
18 1 0,009 0,853 —7,447 16,409
19 2 0,018 0,824 7,447 17,044
20 2 0,018 0,778 —6,990 17,607
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[IpodomxerHue mabnuupl B.72

Howmep BN®-nnHUK qthr norm SNR, pb bval
21 2 0,018 0,740 —6,990 18,097
22 2 0,018 0,709 —6,990 18,528
23 2 0,018 0,676 —6,990 18,930
24 2 0,018 0,632 —6,990 19,295
25 2 0,018 0,592 —6,990 19,636
26 3 0,054 0,553 —6,990 20,038
27 3 0,054 0,510 —6,990 20,486
28 3 0,054 0,513 —6,990 20,900
29 4 0,114 0,608 —6,990 21,305
30 4 0,114 0,673 —6,020 21,722
31 5 0,452 0,637 —-6,020 22,128
32 5 0,452 0,586 —6,020 22,512
33 5 0,452 0,571 —-6,020 22,877
34 7 6,330 0,616 5,229 23,241
35 7 6,330 0,640 -5,229 23,616
36 11 9,947 0,597 -5,229 23,974
37 17 153,727 0,538 -5,229 24,312
Tabnwuya B.75 — Yactota guckpetusauum 44,1 kl'u, KopoTkue Brnoku
Homep Br®-nuHum qthr norm SNR, ab bval
0 4532 0,952 —-8,240 0,000
1 0,904 0,700 -8,240 1,723
2 0,029 0,681 —-8,240 3,445
3 0,009 0,675 -8,240 5,057
4 0,009 0,667 -8,240 6,422
5 0,009 0,665 -8,240 7,609
6 0,009 0,664 -8,240 8,710
7 0,009 0,664 —-8,240 9,662
8 0,009 0,664 -8,240 10,515
9 0,009 0,655 —-8,240 11,293
10 0,009 0,616 —7,447 12,009
n 0,009 0,597 7,447 12,625
12 0,009 0,578 —7,447 13,210
13 0,009 0,541 7,447 13,748
14 0,009 0,575 —7,447 14,241
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Homep BMN®-nuHum qthr norm SNR, pb bval
15 0,009 0,856 —7,447 14,695
16 0,009 0,846 —7,447 15,125
17 0,009 0,840 —7,447 15,508
18 0,009 0,822 —7,447 15,891
19 2 0,018 0,800 —7,447 16,537
20 2 0,018 0,753 —6,990 17,112
21 2 0,018 0,704 —6,990 17,620
22 2 0,018 0,674 —6,990 18,073
23 2 0,018 0,640 —6,990 18,470
24 2 0,018 0,609 —6,990 18,849
25 3 0,027 0,566 —6,990 19,271
26 3 0,027 0,535 —6,990 19,741
27 3 0,054 0,531 —6,990 20,177
28 3 0,054 0,615 —6,990 20,576
29 3 0,054 0,686 —6,990 20,950
30 4 0,114 0,650 —6,020 21,316
31 4 0,114 0,612 —6,020 21,699
32 5 0,452 0,567 —6,020 22,078
33 5 0,452 0,520 —6,020 22,438
34 5 0,452 0,513 5,229 22,782
35 7 6,330 0,557 5,229 23,133
36 7 6,330 0,584 5,229 23,484
37 7 6,330 0,570 5,229 23,828
38 19 171,813 0,578 —4,559 24173

Tabnuya B.7e — Yacrtota guckpetusauymm 32 k'L, KopoTkme Broku
Homep BM®-nnHmm qthr norm SNR, ab bval
0 4,532 0,997 8,240 0,000
1 0,904 0,893 —-8,240 1,250
2 0,090 0,881 -8,240 2,500
3 0,029 0,873 —-8,240 3,750
4 0,009 0,872 -8,240 4,909
5 0,009 0,871 —-8,240 5,958
6 0,009 0,860 —-8,240 6,857
7 0,009 0,839 —-8,240 7,700
8 0,009 0,812 —-8,240 8,500
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OkoH4YaHue mabnuupl B.7e

Homep BN®-nuHun qthr norm SNR, ab bval

9 0,009 0,784 —-8,240 9,237

10 0,009 0,741 —7,447 9,895

11 0,009 0,697 —7,447 10,500
12 0,009 0,674 —7,447 11,083
13 0,009 0,651 —7,447 11,604
14 0,009 0,633 —7,447 12,107
15 0,009 0,611 —7,447 12,554
16 0,009 0,589 —7,447 13,000
17 0,009 0,575 —7,447 13,391
18 0,009 0,654 —7,447 13,781
19 2 0,018 0,724 —7,447 14,474
20 2 0,018 0,701 —6,990 15,096
21 2 0,018 0,673 —6,990 15,667
22 2 0,018 0,631 —6,990 16,177
23 2 0,018 0,592 —6,990 16,636
24 2 0,018 0,553 —6,990 17,057
25 2 0,018 0,510 —6,990 17,429
26 2 0,018 0,506 —6,990 17,786
27 3 0,027 0,562 —6,990 18,177
28 3 0,027 0,598 —6,990 18,597
29 3 0,027 0,589 —6,990 18,994
30 3 0,027 0,607 6,020 19,352
31 3 0,027 0,620 6,020 19,693
32 4 0,072 0,580 6,020 20,066
33 4 0,072 0,532 6,020 20,461
34 4 0,072 0,517 5,229 20,841
35 5 0,143 0,517 5,229 21,201
36 5 0,143 0,509 5,229 21,549
37 6 0,172 0,506 5,229 21,91
38 7 0,633 0,522 —4,559 22,275
39 7 0,633 0,531 —4,559 22,625
40 8 0,723 0,519 -3,980 22,971
41 10 9,043 0,512 -3,980 23,321
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Tabnwnya B.8 a— Yactota guckpetusauum 48 kl'u, ANuHHbIE Broku

FOCT P 54711—2011

Howmep. sb cbw bu bo wi w2
0 3 0 4 1000 0,056
1 3 4 7 0,944 0,611
2 4 7 11 0,389 0,167
3 3 11 14 0,833 0,722
4 3 14 17 0,278 0,639
5 2 17 19 0,361 0,417
6 3 19 22 0,583 0,083
7 2 22 24 0,917 0,750
8 3 24 27 0,250 0,417
9 3 27 30 0,583 0,648
10 3 30 33 0,352 0,611
1 3 33 36 0,389 0,625
12 4 36 40 0,375 0,144
13 3 40 43 0,856 0,389
14 3 43 46 0,611 0,160
15 3 46 49 0,840 0,217
16 3 49 52 0,783 0,184
17 2 52 54 0,816 0,886
18 3 54 57 0,114 0,313
19 2 57 59 0,687 0,452
20 1 59 60 0,548 0,908
Tabnwuya B.86 — Yactora guckpermsayum 44,1 kU, ANuHHbIE Broku
Homep sb chw bu bo wi w2
0 3 0 4 1000 0,056
1 3 4 7 0,944 0,611
2 4 7 11 0,389 0,167
3 3 11 14 0,833 0,722
4 3 14 17 0,278 0,139
5 1 17 18 0,861 0,917
6 3 18 21 0,083 0,583
7 3 21 24 0,417 0,250
8 3 24 27 0,750 0,805
9 3 27 30 0,194 0,574
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OkoHYyaHue mabnuupi B.86

Homep sb chw bu bo w1 w2
10 3 30 33 0,426 0,537
11 3 33 36 0,463 0,819
12 4 36 40 0,180 0,100
13 3 40 43 0,900 0,468
14 3 43 46 0,532 0,623
15 3 46 49 0,376 0,450
16 3 49 52 0,550 0,552
17 3 52 55 0,448 0,403
18 2 55 57 0,597 0,643
19 2 57 59 0,357 0,722
20 2 59 61 0,278 0,960

Tabnwuya B.88 — YacTtoTta guckpetnsauyum 32 kl'y, AnNuHHbIE BroKkK

Homep sb cbw bu bo wi w2
0 1 0 2 1000 0,528
1 2 2 4 0,472 0,305
2 2 4 6 0,694 0,083
3 1 6 7 0,917 0,861
4 2 7 9 0,139 0,639
5 2 9 1 0,361 0,417
6 3 11 14 0,583 0,083
7 2 14 16 0,917 0,750
8 3 16 19 0,250 0,870
9 3 19 22 0,130 0,833
10 4 22 26 0,167 0,389
1 4 26 30 0,611 0,478
12 4 30 34 0,522 0,033
13 3 34 37 0,967 0,917
14 4 37 41 0,083 0,617
15 3 41 44 0,383 0,995
16 4 44 48 0,005 0,274
17 3 48 51 0,726 0,480
18 3 51 54 0,519 0,261
19 2 54 56 0,739 0,884
20 2 56 58 0,116 1000
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Tabnwnya B.8r— Yacrota guckpetusauymm 48 'y, kopoTkune 6rnoku

Homep sb cbw bu bo wi w2
0 2 0 3 1000 0,167
1 2 3 5 0,833 0,833
2 3 5 8 0,167 0,500
3 3 8 11 0,500 0,167
4 4 1 15 0,833 0,167
5 4 15 19 0,833 0,583
6 3 19 22 0,417 0,917
7 4 22 26 0,083 0,944
8 4 26 30 0,055 0,042
9 2 30 32 0,958 0,567
10 3 32 35 0,433 0,167
11 2 35 37 0,833 0,618

Tabnuya B.8g— Yacrota guckpetusaumm 44,1 kl'l, KOpoTkMe Groku

Homep sb chw bu bo wi w2
0 2 0 3 1,000 0,167
1 2 3 5 0,833 0,833
2 3 5 8 0,167 0,500
3 3 8 11 0,500 0,167
4 4 11 15 0,833 0,167
5 5 15 20 0,833 0,250
6 3 20 23 0,750 0,583
7 4 23 27 0,417 0,055
8 3 27 30 0,944 0,375
9 3 30 33 0,625 0,300
10 3 33 36 0,700 0,167
1 2 36 38 0,833 1,000

Tabnwuya B.8e — YactoTa guckpetnsaummn 32 kl'l, KopoTkme Bnoku

Homep sb chw bu bo wi w2
0 2 0 3 1,000 0,167
1 2 3 5 0,833 0,833
2 3 5 8 0,167 0,500
3 3 8 1 0,500 0,167
4 4 11 15 0,833 0,167
5 5 15 20 0,833 0,250
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OkoHyaHue mabnuup! B.8e

Homep sb cbw bu bo w1l w2
6 4 20 24 0,750 0,250
7 5 24 29 0,750 0,055
8 4 29 33 0,944 0,375
9 4 33 37 0,625 0,472
10 3 37 40 0,528 0,937
11 1 40 41 0,062 1,000

BxogHo#t Bydep

Y Y

BMNd ¢ ONMUHHBIM KOMI'IeHcaLl,VIﬂ 3afepPXxKu

1 KOPOTKMM OKHOM Ansi Habopa ¢punbLTpoB
(anuHHOe okHo 1024 oTcuera,
KOPOTKOE OKHO 256 OTCHETOB)

Y

Pacuer mepbi
HeonpeaeneHHoCcTM cw

\ i

Pacuet nopora
mMackuposaHus (1)

i
Pacuet nepuenuyMoHHo!

BHTpONUU
Wcnonb3oeatb Wcnonb3oBatb
AnvHHBlE Groku v KOpoTKMe Groku
MepuenuuoHHas
Het SHTpoNuA > switch_pe? Oa
Pacuer nopora Pacuyet nopora mackupoBaHus
MackupoBaHus (2) ANsl KOPOTKUX OKOH

 J Y

3apepxartb threshold(ratio), blocktype, nepLenUUOHHYIO SHTPOMNWIO
Ha oAuH Grok
if(blocktype(n)==SHORT_TYPE&&blocktype(n-1)==NORM_TYPE)
blocktype(n-1)==START_TYPE

Y

BeixoaHoii 6ydbep: blocktype, threshold(ratio), nepuenumoHHas sHTponus,
curHan BpemMeHu

PucyHok B.6a — Brnok-cxema ncuxoakycTuieckon mogenu 2. YpoBeHe |ll: BelucneHnme nopora MackupoBaHusA
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!

PacyeT sHeprum n HeonpeneHHOCTb
AnA ydaCcTKoB MackupoBaHUs

eb(b) = X r(w)?
cb(b) = Zoww)xr w)?

!

BbluMcrieHue CBEPTKM 3HEPrUM YYaCTKOB
1 HeornpeaeneHHOCTU ¢ PyHKLMeR MackupoBaHus

ecbb b = eb*sprdngf
ctb(b) = cb*sprdngf

\ i

BbluucneHne Mepbl TOHANBLHOCTY ANS KaXA0ro
y4yacTtka MmacKupoBaHuUsA

cto(b)
tbb(b) = conv1 + conv2*1 g[e ”b”“’)]

i

BbluncneHme OTHOWEHUA CUrHan—LIyM A KaKgoro ydactka
MacKupoBaHUA

SNR(b) = max(minval(b), TMN(b)*tbb(b) + NMT(b)*(1 - tbb(b)))

\ i

BbluMCeHne nopora MackMpoBaHWUS OJ1S KaKAOro y4acTka

nbb(b) = ecbb(b)*norm(b)*1 oSNR(b)10
norm(b) — NOCTOSIHHAA HOPMUPOBAHWA ANA KKAOO y4acTka

!

YnpaeneHue npe-axoMm:
CPaBHEHME TEKYLLLero nopora ¢ NpeabiAyLLUM 1 a6ConioTHBIM NOPOroM
CNbILUMMOCTY W BbIGOP MAKCUMAITBHOTO 3HAYEHUS!

thr(b) = max(qthr(b), nbb(b), nbb_(b), nbb_l1(b))

nbb_1(b) = rpelev¥nbb(b) — n3 npeabipyLiero 6noka
nbb_l1(b) = rpelev2*nbb(b) — n3 6noka, npeaLwwecTByOLEro npeasiayLlemMy

!

PucyHok B.66 — Brniok-cxema ncuxoakycTuieckon mogenu 2. YposeHe lll: BblMucneHme nopora mackmpoBaHua (4actb 1)

103



rOCT P 54711—2011

!

Mepexon OT y4acTKOB MacKMpPOBAHUSA K NONIOCaM
MacLITabHbIX KO3PULINEHTOB:

BHeprus B KaXaon nonoce
b=bo-1

en(sb) = wi*eb(bu) Lgulﬂeb(b) + w2xeb(bo)

nopor B Kaxagoun nonoce
b=bo-1

thm(sb) = wlxthr(bu) + 2 fhr(b) + w2xthr(bo)
b=bu+

Y

BblYMCIIEHUE OTHOLIEHWUS ANS KaXOoW Nnonochl
MaclwTabHbix KoathULMeHToB:

thrn(sb)

ratio(sb) = W

PucyHok B.6B — Briok-cxema ncuxoakycTudeckoil mogenu 2. YpoBeHs |ll: BblYUcneHWe nopora MackupoBaHus (4acTb 2)
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subblock =0

<
-

\ i

BbluncneHne sHeprum y4acTHUKOB MacKUpPOBaHUS
eb(b) = X rw)?

\ J

BbluMcneHne CBEpPTKU 2Hepru n HeonpeaeneHHOCTU
¢ chyHKUME MacKMpoBaHUA

echb(b) = eb*sprdngf

A

BbiuncnieHne nopora MackupoBaHWs 4S8 KKAOTO y4acTka
nbb(b) = ecbb(b)*norm(b)%10SNRE10

norm(b) — NOCTOSIHHAs1 HOPMUPOBAHUS ANS KAXKOO0ro yYacTKa.
OTHOLLEHMe curHan—Lym A KOpoTkux 6rnoKoB 3agaHo B Tabnuue

\ i

CpaBHeHMe TeKyLero nopora ¢ npeabiayLwuM 1 abcontoTHLEIM NOPOroM
CMbILMMOCTH U BLIGOP MakcMMaribHOro 3HaueHUs

thr(b) = max{gthr(b), nbb(b))

Mepexoa oT y4acTKOB MacKUPOBaHWA K NOMOCAM MacLUTaGHbIX
k03 dULNEHTOB (CM. pacyeT Nopora MacKMpOBaHUSA)

subblock = subblock + 1 \ fa

subblock < 3?

v

PucyHok B.6.r — Brnok-cxeMa rncuxoakycTudeckoin mogenu 2. YpoBeHs lll: BbrucneHne nopora MackuposaHus
ANA KopoTkux 6nokos

10. PelleHue o nepeknoNeHnn okHa

PelueHue o nepeknioyeHnn Habopa puNeETPOB Ha KOPOTKME OKHa NPUHUMAETCA Ha OCHOBE NOpora MackupoBaHus,
BbIYMCIIEHHOIO M3 OLIEHKM NCUXOaKycTUYeCKon HTponun (pe). MNepeknioueHne NpoUCXoAuT, eCNn pe NPeBLILLAaET 3HaYe-
Hue 1800. Ecnu 310 ycnoBue BHINOSHAETCSA, 3anyckaeTca nocrefoBaTensHOCTb U3 cTapToBoro (block_type=1), kopoTkoro

(block_type=2), kopoTkoro u cronosoro (block_type=3) 6nokoB. Ha pucyHke B.7 nokasaHbl BO3MOXHbIE COCTOSIHUSA NOrMKK
NnepekTio4eHUA OKOH.
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Bes ataku

«HopmanbHoe»
OKHO

(type = 0)

«CraproBoe»
OKHO

(type =1)

C aTtakou

[

Bes aTaku C arakom

y

«Ctonosoe»
OKHO

(type =3)

Be3 atakun «KopoTkoe»
OKHO

(type = 2)

PucyHok B.7 — Mpadh nepersio4eHns oKoH

B.1.5.3.3 M6punaHbIl Habop dUnNLTPOB aHanusa

CybnonocHas dunerpauus ¢ NoMoLLso nonudasHoro Habopa uUnETPoB onuckiBaeTca B nyHkTe B.1.3. [aHHble
¢ BbIxoga cybnonocHoro cunsrpa noctynatoT Ha 6rok MAKI. B 3aBMCMMOCTM OT faHHbIX Ha BbIXOAEe NCMXoaKycTUYeCcKon
mogenu (nepemeHHble blocksplit_flag n block_type) BelBupaeTes Tun okHa (HopManbHoe, CTapToBoe, KOPOTKOE, CTOMOBOE)
U TUN npeobpaloBaHus.

18 nocneaoBaTenbHbIX BLIXOAHLIX 3HA4YEHUA OAHOW rpaHynbl U 18 BbIXOAHLIX 3HAYEHWIA NpeabiaYLWeNn rpaHynkl 06b-
eIuHAITCA B 0UH Onok n3 36 oTcueToB.

Tun Bnoka « HOpManbHbLINY»

L[ m 1 .
P =X; —|it+—= nai=0..35
z; x,sm(36(l+2D a

Tun Bnoka «cTapToBLINY

X;sin l[nl . i=0..17
36 2
X;, i=18...23
Zi:
x; sin 1[/-18+1 , i=24..29
12 2
0, i=30...35
Tun 6noka «CTonoBbIH»
0, i=0...5
N 1 .
xiS|n[E[/—6+§jJ, i=6...11
Zi= ,
X;, i=12..17
xsin| Z[iv ] i=18..35
36 2

Tun 6noka «KOpOTKUIA»
Bnok n3 36 oTcYeTOB AENUTCA Ha TPU NepekpbIBaoLmxca Broka:

9 =X i=0..11

1 .
yl():Xi+12’ i=0...11

2 .
y’( ) :Xi+18’ i=0...11
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Kaxzabli U3 Tpex GrnoKoB OTAENbHO YMHOXaeTCA Ha OKHO!

20— k) sin{i[nln i=0..11,k=0.2
R 120 2

MZKT:
B crieaytoLieM BbIpa@XeHUU N — KONIMYECTBO B3BELLMBAEMBIX B OKHe OTcYeTOB. [nA KopoTkux 6nokos n = 12,
ANs ANWHHBIX BriokoB n = 36. AHanuTnveckoe BbipaxeHue ans MOKM:

658 ™ (k14 22041y | i=0.. nr2-1
;= COS| — — i) /= 7 -
X; kEOZk o + +2 ( + )

AHTU-anai3unHroBas «6abo4ka» B kogepe:
Mpouenypa ycTpaHeHUs anaiianHra B Kojepe aHanorudHa Toid, KoTopas BhIMONHAETCA B Aekofepe. «babodka,
KoTopasi UCMonb3yeTCs B Kofepe, NokasaHa Ha pucyHke B.8. KoadduumeHTsl cai 1 csi npuseaeHsl B Tabnuue B.9.

i+~

PucyHok B.8 — «Babouka» B Kogepe

B.1.5.3.4 PacueT cpeaHero Konm4yectsa 40CTYMNHbLIX OUTOB
CpenHee Kornu4ecTBo GUTOB Ha rpaHyny onpefensercs AnnHoi kagpa. CkopocTb Nepeaadn 64 k6ut/c ucnonbayer-
ca 4na npumepa. Mpu ckopocTu nepegayn 64 kout/c npu 48 000 oTcueTax B ceKyHAY

(64 000 +(1152/48000) 6uToB Ha Kapp)/(2 rpaHysibl Ha Kaap) = 768 GMTOB Ha rpakyny.

MocKkonbKy 3arofioBoK 3aHWMaeT 32 6uTta W cnyxebHas WHdopmauus 3aHumaet 17 6Gaitos (136 6uTos)
B single_channel pexumMe, To cpeiHee KOnM4ecTBO AOCTYMHbIX BUTOB ANs main_data AN rpaHynbl paBHO

mean _bits = 768 6uToB Ha rpaHyny —(32+ 136 6utoB Ha kaap)/(2 rpaHynbl Ha kaap) = 684 GuTa Ha rpaHyny.

PesepByap 6UTOB MOXeET 06ecneynTb JOMNONHUTENBHBIE BUTBI, KOTOPLIE MOTYT UCMONb30BaTLCA ANA rpaHynbl. Konu-
YecTBO AOMNOMHUTEMbHBIX BUTOB OMpefensAeTcs BHYTPU LuKIa.

B.1.5.3.5 KBaHTOBaHuWe 1 kKogupoBaHue KoadduLmneHToB NpeobpasoBaHus

KoathpuumeHTbl nNpeobpasoBaHus KBaHTYHOTCA U KOAMPYIOTCSA BHYTPU ABYX BMOXEHHBIX UTEPaTUBHbLIX LMKNOB.
MyHkT B.1.5.4 cogepxunT nogpobHoe onucaHue aTUx MTepaTuBHbIX LIMKII0B.

B.1.5.3.6 JononHuTenbHble faHHble

CTaHaapT ayAuo npeaycMartpuBaeT 6UThl AN BKITIOYEHUA U Nepeaayn JononHUTENbHBIX faHHbBIX TepeMEHHON 4u-
Hbl B @yAWONoToKe. Hannmune AononHUTENbHBLIX AaHHBLIX COKpaLLaeT KonnyecTeo BUTOB, [OCTYMHbLIX 41A ayauo, YTO MOXET
MPUBECTU K YXYALUEHUIO Ka4ecTBa 3ByKa.

MpucyTcTBME B AONOMHUTENbHBIX AaHHBIX NOCNeA0BaTeNsHOCTU BUTOB, COBNagaroLLMX ¢ CUHXPOMocneaoBaTeslb-
HOCTbIO, MOXET NPensTCTBOBaTL CUHXPOHU3aLmu. OTa npobnema Hanbonee BepoOsTHa NPU MCMOSb30BaHUW CBOBOAHOIO
hopmara.

B.1.5.3.7 ®opMaTupoBaHue

dopmMaTUpoBaHWe KofoBbIX CroB XaddmaHa ONUCLIBAETCS HUXE.

Cnosa koga XaddMaHa criefyroT Apyr 3a 4PYroM OT HUXHUX 40 BEPXHUX YacTOT. B UTepaTUBHLIX LMKIax crneayto-
LMe nepemMeHHble AOMKHbI BbITe BEIYUCTEHBI AN UCMNOMB3OBAHUA NPU KogupoBaHun XadhdmaHa:

is(i), i =0... 575 KBaHTOBaHHble 3Ha4eHUs KO3 PULIMEHTOB NpeobpaszoBaHus

table_select [region] Tabnuua koaa XaddmaHa, ucnonsayemas ans obnacteii (region =0, 1, 2)
region_adress1 onpenensieT rpaHuLy Mexay obnactbto O u 1

region_adress2 onpegensieT rpaHuly Mexay obnacteto 1 1 2

max_value [region) MaKcuManbsHoe abcornioTHOe 3HaYeHNe KBaHTOBaHHLIX faHHbIX B oBnacTsx (region =0, 1, 2)
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[aHHEble nomellatoTes B NOTOK BUTOB COrMacHoO CUHTaKkcucy kofia XaddpmMaHa.
QakTudeckuin 6riok koga Xadbdpmara gna big_values 4acTu onucbiBaeTCcs Ha NceBfoA3bIKe BbICOKOTO YPOBHS:
for Homep obnacTtn ot 0 o 2
if table_select pnsa sTolh 0BnacTu paeeH 0, To BCe 3HaYeHWsA B 06nNacTu HyneBble
else
if table_select pnsa sTolh obnactn > 15
ucnoneayetes ESC-Tabnuua: nouck saHaveHus linbits, cBA3aHHOrO € Ucnonbayemoit Tabnuuei
for i oT Ha4vana A0 KoHUa obnacTu, cHeT Mo napam
x=is(i), y=is(i+1)

ifx>14

linbitsx =x—15, x=15
end if
signx = sign(x), x = abs (x)
ify>14

linbitsy =y — 15,y =15
end if

signy = sign(y), y = abs (y)
nckaTb KogoByto komburauuto = hcod ([x] [y]) B Tabnuue table_select
sanucatb hcod([x] [y]), Ha4MHas ¢ KpaliHero nesoro 6uTa, konuyecTso 6utos hlen ([x] [y])
ifx>14
3anucarb /inbitsx B NOTOk OMTOB, KonnyecTBo 6UTOB linbits
end if
ifx!I'=0
3anucatb signx B NOToK 6uToB
end if
ify>14
3anucathb /inbitsy B noTok 6UTOB, KONn4ecTBo BUTOB /inbits
end if
ify!'=0
3anucaTtb signy B NoToK 6uToB
end if
end do
else
ESC-KoMBWHaLMW He UCMOonb3YHTCA B STOM obnacTu:
for i oT Havana obnacTu Ao KoHUa obnactu, cyeT No napam
x=is(i), y=is(i+1)
signx = sign (x), x = abs (x)
signy = sign (y), y = abs (y)
uckaTb KogoByto komBuHauuio = hcod ([x] [y]) B Tabnuue table_seletct
sanucatb heod ([x] [y]), HauuHas ¢ KpaliHero nesoro 6uta, konmyecTBo 6utoB hlen ([x] [y])

ifxI'=0
3anucaTtb signx B notok 6uTtoB
end if
ifyl=0
3anucaTtb signy B notok 6uTtoB
end if
end do
end if
end if

end for

Bo3amoxHbIA BapuUaHT Ucnonb3oBaHua private_bits B kayecTBe cueTvmka ppeimoB.

B.1.5.4 UtepaTuBHbIe UuKnbl Ha YpoBHe lll

B.1.5.4.1 BeeaeHue

OnwncaHue Lukna YpoBHs Il nogpasaenseTca Ha Tpu YpOBHA. BepxHuii ypoBeHb BLI3bIBaIOT NporpamMmmoi ppeimo-
BOro Uukna. OTa nognporpaMMa Bbi3blBaeT NOANPOrpamMMy «BHELLIHUIA UTepaTUBHLIA LUKM», KOTOPLIA BbI3bIBAET NOANPO-
rpaMMy «BHYTPEHHWUIA UTepaTUBHbIA LMK». [NA Kaxaoro YpoBHA HUXKe NokasaHa coOTBETCTBYloLas bnok-cxeMa (PUcyH-
kn B.9a, B.96, B.9B).

BHyTpM L1KNa BXO4HON BeKTOp KOS dULNEHTOB NpeobpasoBaHMs KBAHTYETCS B UTEPATMBHOM MpoLecce B COOT-
BETCTBUU C HECKOMbKUMU TpeBoBaHUsAMU. Bo BHYTpeHHEM LMKNE KBaHTYETCS BXOLHOW BEKTOP, U YBENUUNBAETCA pa3Mep
Lara KBaHToOBaTesA 4O TeX Nop, NoKa BbIXOAHOW BEKTOP He MOXET BbITb KOoAMPOBaH ¢ AOCTYMHBIM Yucriom 6utos. MNocne
3aBepLUEHNs BHYTPEHHEro LMKia BO BHELWHEM LiMKNe NPOBEPSOTCA UCKaXKEHUS B KaXoi nonoce maclutabHbix koaddu-
LIMEHTOB, U ecriv AONYCTUMBIA YpOBEHb UCKaXEHWUIA NPEeBLILLEH, TO MPOUCXOAUT YCUIIEHME NOrockl MacluTabHbIX Koaddu-
LiMEeHTOB M CHOBA BbI3bIBAETCA BHYTPEHHUIA LMK
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Ha Bxoa uukna YpoBHs Il noctynatot:

a) BeKTop aMnnuTya koadduumeHToB npeobpasosanus xr (0... 575);

6) xmin(sb) — BeKTOp JOMYCTUMbIX YPOBHEW UCKaXeHUIA B NMorocax MacluTabHbIX KO3(hULUEHTOB:

xmin = ration(sb) * en (sb)/bw(sb),

B) window_switching_flag — BMmecTe ¢ mixed_block_flag v block_type onpefenseT Konu4ecTso Nonoc MaclutabHeIX
KO3aPPULNEHTOB;

r) mean_bits — (6UTkl, JOCTYMHbIE A8 KOAUPOBAHUSA METOAOM XaddMaHa U KOANPOBaHWUA MaclUTabHbIX Koaddu-
LIMEHTOB);

4) more_bits — konu4ecTBo GUTOB B JOMOMTHEHWE K cpeaHeMy 4ucry 6uToB, TpebyeMbiX U3 NCUXOaKyCTUHECKON
SHTPOMWUM ANSA rpaHynbi:

more_bits = 3,1 * pe — cpepHee yncno 6uToB.

Ha Bbixoge Lukna YposHs Il nmetores:

a) BEKTOp KBaHTOBaHHbLIX 3Ha4eHui ix (0... 575);

6) scalefac_Il(sb) unu scalefac_s(sb) B 3aBucumMoctu ot window_switching_flag, block_type n mixed_block_flag,

B) global_gain (MHdopMaLus o pasMepe Luara KBaHToBaTens):

global_gain = qquant + system_constant;

system_constant BKnovaeT BCe onepayun MacliTabupoBaHus Kogepa U CMeLLeHne ANS AOCTUXKEHUS KOPPEKTHOro
BbIBOAA NpoLecca JeKOoAMpoBaHUs, ONUCaHHOro B OCHOBHOM YacTy,

I) YMCrO HeWUCnosnb3oBaHHbLIX BUTOB, AOCTYMHLIX ANA AanbHEALEero UCNonsL30BaHus,

4) preflag (npegKoppekuus B LUKNaxX BKM/BbIK);

e) uHgpopmauma o koge XaddmaHa:

- big_values (4ncno nap XapMaHa, ncknrodas «countt»);

- count1table_select (Tabnuua 3HaveHuii kofa XaddpmaHa, no Mogynio <= 1 B BEpXHeii YacTu cnekTpa),

- table_select [0... 2] (Tabnuua obnacten koga XaddmaHa),

- region0_count, region1_count (ucnone3yeTcs fNa pacyeTa rpaHuL, Mexay obnactamu),

- part2_3 length.

B.1.5.4.2 MNpepBapuTenkbHblie Waru

B.1.5.4.2.1 C6poc Bcex NepeMeHHbIX Lukra

MacLuTabHble KoadhduLUneHTl pasgenoB scalefac_[[sb] unu scalefac_s[sb] o6HynstoTCA.

CueTtumnk qquant pasmepa Lara kBaHToBaTens cbpackiBaeTcsi B HOMb.

Preflag copacbiBaeTcsi B HOMb.

Scalefac_scale cbpacbkiBaeTcs B HOMb.

HauvanbHoe 3HaveHne quantanf ycTaHaBnMBaeTcs cneaytowum obpasom:

quantanf = system_const * In(sfm),
rae sfm — Mepa nonorocTn cnekTpa, U quantanf 3aBUCUT OT NPOrpamMMHON peanusaLmu Koaepa.

Mepa nonoroctu cnekrpa sfm

1("2_1 log xr(i)z)
en i=0
sfm =

e (i
ni=o

3HayeHue system_const BbIbUpaeTcs Tak, YTobbl ANSA BCEX CUrHaNOB NepsBas UTepauus BHYTPEHHEro Lukna Bo3-
Bpallana cyMMapHoe Konu4yecTso 6uToB, npesbillatoliee Tpebyemoe. STUM obecneunBaeTca nony4eHme nocrne nepeoro
BHYTPEHHEro Lykna pesynsraTa, Npu KOTOPOM MCMOSb3YeTC CTONBbKO AOCTYNHbIX BUTOB, CKONBbKO BO3MOXHO. [Ans npo-
LOMKUTENBHOCTU BEIMUCIIEHUS XenaTenbHO MUHUMU3UMPOBATL YUCNO UTepaLnii NyTem afanTupoBaHua saHayeHus quantanf
K CKOPOCTM MepeAaqn U CUrHarbHOW CTaTUCTHKE.

B.1.5.4.2.2 YnpaBneHue pe3epyapom 61MTOB

Ecnu ansa kogmpoBaHusi ofHoW rpaHysbl TpebyeTcst konudecTBo 6UTOB MeHbLUee, YeM mean_bits, To oTcTaBLUUeCH
OUTEl coXpaHsAlTca B peaepByape. Ecnin 6uThl coxpaHaTea Ans gpeima, 3HadyeHne main_data_end cOOTBETCTBEHHO
yBenu4nBaeTcs (CM. pUCyHOK A.7a).

KonuuyectBo 6uTOB, foCTynHbIMK ANA main_data (Ha3slBaeMoe max_bits), nonyvaeTca U3 PaKTU4HECKON OLIEHKM
nopora (pe Ha OCHOBE MCUX0aKyCTUYECKOro pacyeTa), CpefHero konuyectsa 6uToB (mean_bits) n dakTudeckoro cogep-
XuUMoro pesepByapa. Yucno 6aiiToB B pesepByape ykasblBaeTca main_data_end.

MpaBuna ANa ynpasneHusa pesepeyapom GUTOB:

- ecnn Konun4ectBo 6alToB, JOCTYMHBIX BO BHYTPEHHEM UTEPaTUBHOM LiMKIE, HE UCMOMNb3YeTCs AN KOAUPOBaHUA
MeTogoM XadhdmaHa unu fpyrum main_data, To oHo fo6aBnseTcs k peaepByapy 6UToOB;

- ecnv pesepsyap 6uToB Gornee YeM Ha 80 % npeBbiLaeT MakcUManbHbIA OMyCTUMBIA 00bEM pesepByapa, BCe
GaiiTbl, NpeBblWatoLLue 3ToT 0bbeM, fenatoTes JOCTYNHbIMUA ANA main_data (B fonornHeHne k mean_bits);

- ecnn more_bits Gonblue Yem 100 6uToB, To max(more_bits/ 8, 0,6*main_data_end) 6aiiToB 6epyTcs u3 pesepsya-
pa 6UTOB U AenatoTcsa AOCTYMNHLIMU ANst main_data (B BoNonHeHWe kK mean_bits);

- NocIe TOro Kak BelMUCNEHWSI BHYTPY LMKIOB Bbini 3aBepLUeHsl, 4ucno 6aiTos, He ucnoneayeMelx ana main_data,
JobaenseTes K pesepByapy 6MTOB;
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- ecnv nocne npegblayLLero Wwara Yncno GaiToB B pesepByape NpeBbillaeT MakcMMarnsHO AOMycTUMBIA 06beM,
TO K NOTOKY AoBaBnstorest GuThl cTadpduHra u cogepxmmoe pesepayapa GUTOB COOTBETCTBEHHO KOPPEKTUPYETCA.

B.1.5.4.2.3 BuluucneHue nHdpopmaluu o Bblbope MacluTabHbIX KOahduLUeHToB (scfsi)

B scfsi copepxuTtcst MHGpopMaLusa o ToM, Kakne macluTabHble KoadhdmumneHTsl (crpynnupoBaHHble B scfsi_bands)
nepBoW rpaHysbl MOryT BbITb MCMONB30BaHLl ANSA BTOPONA rpaHynbl. YKkasaHHble MaclTabHble Ko3dduLmMeHTsl He nepe-
JaKTCcsa U NoNyYeHHbIe 3a MX c4eT BUThl MOryT MCMOMb30BaTLCA AN KOAUPOBaHUA MeTogoM XaddmMaHa.

YUTobbl onpefennTb UCNONb30BaHUe SCfsi, 0 Kax Ao rpaHyne JomKHa XpaHUTbes cneaytrowas nHdpopmaLms:

a) Tmn 6noka;

6) cyMMapHasi sHeprus rpaHynbl

en_tot = int{|092 [ g ‘Xr(i)‘zj '
i=1

r4e N — KOSMYeCTBO CrieKTpanbHbIX 3Ha4eHUi;
B) 3Heprus kaxaoi nonockl MacwTabHbIX KoagdULMEeHTOB

1b1(sb)+bw(sb)-1
en(sb) = int4log, ‘—Ib%(: ) |xr (i)

2
| H
rae /bi(sb) — Homep nepeoro KoadhduLmMeHTa, NpUHagnexatlero nonoce MacwtabHoro KoadduumeHTa sb;

bw(sb) — konuuecTso KoahDULWEHTOB B Nonoce MacluTabHoro kosdduumneHTa sb;
r) JOMyCTUMbIW YPOBEHb UCKaXEHWUI AN KaxXAow nonockl

xm(sb) = int{IOQQ(Xmi”("))}'

Xmin(sb) BEIMUCNAETCS C MOMOLLbIO NCUX0aKYyCTUHECKOR MOAENM.

MacwtabHble KoadhdULMeHTE NepBOiA rpaHynbl NepeaatoTes Beeraa. [pu KOAMPOBaHWM BTOPOIA rpaHynbl cpaBHU-
BaeTcs HdopMaLuusa 06 aTUX ABYX rpaHynax. CyLecTBYET HYeTbIpe KpUTepUs BO3MOXKHOCTM MCNonb3oBaHus obLuero scfsi.
Ecnu oguH 13 YeTbipex KpUTepueB He BhINOMHAETCS, scfsi oTKNoYaeTes (sefsi yetaHaBnueaetcs B 0 Bo Bcex scfsi_bands).
YkazaHHbIMW KpUTepUaMU ABnstoTes (MHAeKe 0 COOTBETCTBYET NepBoOW rpaHyne, UHAEKE 1 — BTOpOW):

a) cyLlecTBOBaHMWE CrieKTparibHbIX 3Ha4eHWIi, OTIIMYHbIX OT HYINS;

6) OTCYTCTBUE B rpaHynax KopoTKuX GroKos;

B) |en_tot0 — en_tot1| <en_totkrit,

)
r)

Y |en(sb)0 —en(sb) 1| <en_dif, .
all scalefactor bands
Ecnu scfsi He oTkNIOYaETCA NOcNe NPOBEPKU ITUX YCIOBUIA, TO UCMIONbL3YIOTCA eLle iBa KpUTEpUs AN KaXAoro scfsi_
band, npudem, ANs BKIIOYEHUA Scfsi (TO €CTb YCTaHOBKM 1 B 3ToW scfsi_band) o6a 3Ty ycroBUs AOMKHBI 6bITb BLINOMHEHbI:
a)
Z|en(sb)0 - en(sb)1| <en(scfsi_band), .

6)
> |xm(sb)0 - xm(sb)1| < xm(scfsi _band), .

KoHCTaHThl (C MHAEKCOM Krit) AONMXHBI GbiTh BEIGpaHbl Tak, 4Tobbl scfsi BKntodancs B criydae 6nu3ocTi sHavyeHui
aHeprumn/UcKaxXeHui.

PekoMeHAOBaHHbIE 3HAaYEHUA:

en_toty,;; =10,

en_dify; =100,

en (scfsi_band)krit =10 ana kaxaow scfsi_band,

xm (scfsi_band)krit =10 ansa kaxgon scfsi_band.

B.1.5.4.3 BHeWwHU nTepaTUBHbLIN LUKN (LUKN yripaBneHns UCKaXKeHUsIMK)

BHewWHWiA UTepaTMBHLIN LUKN YNpaBnseT WyMaMn KBaHTOBaHUS, KOTOPbIE BO3HUKAIOT U3-3a KBAHTOBaHUS 4acToT-
HbIX NIUHWIA B Npeaenax BHYTPEHHero utepatusHoro uukna. LLym okpalwusaeTcsi myTeM YMHOXEHUA NUHWIA B npegenax
nonoc MacwTabHbIX kKo3ddpuUMeHToB Ha MaclwTabHble KoadPULNEHTH Nepes KBaHTOBaHWEM. Crneayowuii nceBaokoa,
WNIIOCTPUPYET STOT NPOLIECC:

do AnA kaxaown nonockl MacluTabHbIX KO3 PULIMEHTOB;

do OT HWXKHero 0 BEepXHEro WHAeKca i Nonockl

xr(i) = xr(i)*~ (2)~((1+ scalefac _scale)scalefac(sb))

end do
end do,
rae scalefac — nnbo scalefac_1, nubo scalefac_s.
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Ha npakTuke yMHOXeHWe BBIMOMHAETCA C NpUpaLLEHNEM MyTEM yBeNUYEeHUS MaclTabHbIX KoadhdULUeHToB, 1c-
nons3yeMbiX B KaXoM LiUKne ynpasneHnsa uckaxeHmem. 31o onucbiBaetcst HuXe B B.1.5.4.3.5.

Linkn ynpaBneHus UcKaXKeHUsIMU BCerga HaunHaeTces ¢ scalefac_scale = 0. Ecnn nocne HECKONMbKUX UTepaumnii Mak-
cuManbHas AnvHa none mMaclTabHbIX KoaduLmMeHTOB NpeBLILLIEHa, To scalefac_scale yBennuuBaetcs A0 3HaveHus 1,
TeM caMblM JOCTUraeTcs yBernuM4yeHne BO3MOXHOro JMHaMU4ecKoro AnanasoHa maclwTabHelix KoadgduumenTos. B aTom
crny4ae 3HaveHWss MaclTabHeIX KOS ULIMEHTOB Y YACTOTHBLIX JIMHWIA JOMKHBI GblTb COOTBETCTBEHHO CKOPPEKTUPOBAHHDI.

B.1.5.4.3.1 CoxpaHeHne MacluTabHbIX K03 pULMeHTOB

MacLuTabHble koadhdULMeHTLl Bcex noroc, scalefac_I/(sb) unu scalefac_s(sb), n pasmep Lara KBaHToBaTens qquant
JOMKHBI BbITb CoXpaHeHbl. Ecrnu BblMMCNeHne BHELLUHEro LMKna npepBaHo 6e3 JOCTUXEHWUSA HaamnexXallero pesynsrara,
3TU 3Ha4YeHUss BMECTE C KBaHTOBaHHBIM CNEKTPOM JatoT NpUBNmKeHe 1 MoryT GblTb NepegaHsi.

B.1.5.4.3.2 BbI30B BHYTPEHHEro UTepaTMBHOIO LMKIa

[na Kaxporo BHELWHEro UTepaTUBHOMO LMKNa (LMK ynpaBneHus UCKaXeHWAMU) BelabiBaeTCsA BHYTPEHHUIA uTepa-
TUBHbIA LUK (LMK YNIpaBreHWst CKOpoCTbio MoToka). [NapameTpaMu SBRATCS MacluTabupoBaHHble 3Ha4YeHMs B 4acToT-
Hoit oBnacTu (Bbixog rMbpuaHoro Habopa puUNLTPOB) U KONMYECTBO BUTOB, JOCTYMHLIX B LMKIE YNPaBneHUs1 CKOPOCTLIO.
PesynkTaToM SABMAETCA KONUYECTBO UCNONb3yeMbIX OUTOB W KBAHTOBAHHbLIE YaCTOTHLIE NUHUK iX(/).

B.1.5.4.3.3 PacueT nckaxeHuid B nonocax MaclTabHbIX KoahduLmMeHToB

Ana kaxaon nonockl MacwTabHbIX KO3MMULMEHTOB 3HAYEHNE UCKaXKEHWUSA paccYUTLIBaeTeA Mo hopMyne

2
i=Ib1(sb)+bw(sb)-1 (|xr(i )| -ix(i )4/ 3 {p9guant+guantanf )
)}

1b1(sb) bandwidth(sb)

xfsf(sb)=

rae /b1(sb) — HoMmep KoadbdMLMeEHTa, COOTBETCTBYIOLLErO CaMOW HU3KOW YacToTe nornockl; bw(sb)— KOnun4yecTeo
KO3(hPULMEHTOB B 3TOMN MNosioce.
B.1.5.4.3.4 Npepkoppekums
Oonuusa «npeakoppekuua» (BkNovaemasn yctaHoBkol preflag B aHa4eHne 1) o6ecnevnBaeT BO3IMOXKHOCTb YCUNEHUS
BEpPXHE YacTu cnekTpa B COOTBETCTBUU € Tabnuuam npeaKoppekLmim.
if (preflag==I) {
ifgstep:= 2"(0,5*(I+scalefac_scale))
xmin(j) = xmin(j) *ifqstep™(2*prefact(j))
for (i=lower limit of scalefactor band j; i <=upper limit of scalefactor band j; i++) {
xr(i) = xr(i) * ifqstepPre’actd)

}

YcrnoBue BKIIOYEHUS MPeAKOPPeKLMK 3aBUCUT OT KOHKPETHOW peanusauuu. Hanpumep, npefkoppekyus MoXeT
BKJTHOMATLCS, €CINW BO BCEX BEPXHUX YETbIpeX nornocax MacwrabHbix koaddpuLMeHToB UCKaXEeHUs NPEBLILLIAIOT NOPOr Mo-
cne NepBoro Bbl30Ba BHYTPEHHEro Lukna.

Ecniv kopupyeTca BTopas rpaHyna u scfsi akTBHO NO KpaiiHel Mepe B ofHOW scfsi_band, npefkoppeKuusi BO BTO-
poit rpaHyne ycTaHaBnNWBAETCA TaKoi Xe, Kak u Ans NepBoW rpaHynbl.

B.1.5.4.3.5 Ycunexue nonoc MacltabHbIX KOS ULIMEHTOB C UCKaXKEHUSIMU, NPEBLILLIAIOLLIMMUA NOPOr MacKUPOBaHUA

Bce cnekTpanbHble 3Ha4eHNUA NONOC MaclITabHbIX KO3EPULMEHTOB, B KOTOPLIX UCKaXEHUA NpeBbILaloT JONyCcTu-
MO€e 3HaYeHue, YCUNUBaloTCA MHOXUTENEM ifgstep. 3HaveHue ifgstep nepepaeTca B scalefac_scale.

if ((xmin — xfsf) of scalefactor band j < 0) {

xmin(j) = xmin(j) * ifgstep”2

ifq() = ifq4) + 1

for (i=lower limit of scalefactor band; i <=upper limit of scalefactor band; i++) {
xr(i) = xr(i) * ifqstep

}

Ecnu kogupyeTca BTopas rpaHyna u scfsi akTBHO NO KpaitHel Mepe B ofHOW scfsi_band, pomxHbl ObITb caenaHbl
cnepyoume waru:
a) ifgstep ponxkeH 6bITb YCTAHOBNEH KaK U B NEepBOii rpaHyrne;
6) ecnun 3710 NepBas uTepauus, To MacluTabHble KO3hULMEHTBI NONOC, AN KOTOPLIX BKIOYEH SCfsi, AOMKHBI BbITb
B3ATbl U3 NepBOi rpaHynbl. COOTBETCTBYIOLLME CrieKTpanbHble 3Ha4eHUA AO0MKHbLI ObITb YCUNEHbI:
if ((scfsi according to scalefactor band j == 1) {
ifq(j) = ifq(j)first granule
for (i=lower limit of scalefactor band; i <=upper limit of scalefactor band; i++) {
xr(i) = xr(i) * ifgstep * scalefac(j)

rae scalefac nu6o scalefac_1(), nubo scalefac_s();
B) €CNN 3TO He nepsas UTepauns, Nonockl, AN KOTOPbIX SCfsi BKMKOYEHO, HE AOIMKHbI ObiTb YCUNEHHI.
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B.1.5.4.3.6 Ycnoeusa ans 3aBeplueHns o6paboTku Uuknos

O6bI4HO 06paboTka LIMKNOoB 3aBepLUIaeTes, €cnu 6onblue HET HY OfHOI NOMNOCh! C UCKaXXEHUSIMU, NPEBLILLAKLLUMU NO-
por. OfHako 310 He Bceraa A0CTWKUMO. Tora UCNonb3yIoT ApYyrve YCIoBMS, NO3BOSSIOLLME 3aBEPLUMTE BHELLUIHUIA LIMKN, €CIN:

a) Bce nonockl MaclTabHbIX KO3PPULUEHTOB YKe YCUIEHb;

6) ycunenue no kpaiHe Mepe B 0HON Nonoce npeBbILLIAeT BEPXHWIA Npegen, KoTopbii onpeaensercs opMaTom
nepegayn MacTabHbiX KoahPULUEHTOB.

BepxHUM npeaenom ABnATCA MacwTabHblil koadduumeHT 15 ans nonoc ¢ 0 no 10 u MacwTabHblih kosdduym-
eHT 7 ansa nonoc ¢ 11 no 20. B cny4ae block_type == 2 u mixed_block_flag == 0 BepxHuit Npeaen paeeH 15 ans nonoc
c 0 no 18. B cnyyae block_type == 2 n mixed_block_flag == 1 BepxHuii npegen paseH 15 ansa nonoc ¢ 0 no 17. Ansa octans-
HbIX BEPXHWUI NpeAen MaclUTabHbIX KO3 DULMEHTOB paBeH 7.

BuinonHeHve uUukna npekpalyaeTcs, U BbIXOJOM sBnsieTcs scalefac 1 (sb) unu scalefac_s (sb) BuiBog. B cnyvae
peanuaaLnu B pearibHOM BpeMeHU MOXET NPUCYTCTBOBATL TPETbE YCIOBUE, KOTOpOe 3aBepluaeT UKLl NPU HEXBATKe
BbIYUCITUTENBHOTO BPEMEHM.

B.1.5.4.4 BHyTpeHHWi# nTepaTUBHbLIA LUKIT (LMK YNpaBneHns CKOpPoCThLio)

Bo BHYTpeHHeM UTepaTUBHOM LIMKIIE BLIMOMNHAETCA KBAHTOBaHME [JaHHbIX YacToTHOW obnacTu, koTopble 3aTeM nog-
roTaBnuBaoTcs K popmaTupoBaHuio. 34eck NpoMcXofuT Bibop Tabnuubl, pasfgeneHue gnanasoHa big_values Ha obnactu
1 BbIBOP Lara KBaHTOBATENS.

B.1.5.4.4.1 KeaHnToBaHue

KBaHTOBaHWe BeKTopa cneKTpanbHbiX 3HaYEHWIA BBIMOMHATECS COMMAcHO YPaBHEHUIO:

|xr (7))
4/ ogguant-+guantanf

B.1.5.4.4.2 NpoBepKka MakcuMyma KBaHTOBaHHbLIX 3Ha4eHUI

CylecTBYyeT npegen no MakcMMarnbsHO JOMYCTUMOMY KBAaHTOBaHHOMY 3Ha4YeHWto. 3TOT Npeaen ycTaHaBnuBaeTcs
LN orpaHudeHnsa pasMepa Tabnuubl Npu ee UCNOoMb3oBaHWU AN NepekBaHTOBaHMS YacTOTHLIX NUHUIA. MNpeaen 3agaeTcs
B BUAE JONYCTUMbIX 3HA4eHUN ngeHTuduKaTopa ANuHb /inbits 3Ha4YeHWU, OTMEUYEHHBIX ¢ NoMoLbo koaa ESC. MosTtomy
nepeg nogc4eTom GUTOB LUar KBaHTOBaTeNs yBenn4mBaeTca

qquanl = gquant+1,

noka MakCMMyM KBaHTOBaHHbIX 3HaYeHMWi HaxoguTcs B Npefenax AnanasoHa camoi 6onbLuoii kogosoi Tabnuupl
XadhpmaHa.

B.1.5.4.4.3 BbluucneHve KonuyecTsa HyneBbIX 3Ha4eHUN

3HayeHuto rZero NpucBamnBaeTCs KONUYECTBO Nap cnekTpanbsHbIX ko3 dULIMEHTOB B BEPXHEI YacTu cnekTpa, nocne
KBaHTOBaHWS OKa3aBLUUXCA paBHbLIMU HYTIHO.

B.1.5.4.4.4 BuluncneHue Konuyectsa 3Ha4eHUin MeHbLUMX UMK paBHbIX 1

3HaveHuto count1 npuceanBaeTcs KONMMYECTBO YETBEPOK CNeKTparbHbIX KO MULIMEHTOB, NOCIe KBaHTOBaHUS OKa-
3aBLUMXCA paBHBLIMU HYMIO UNW eANHULE, CNEAYIOLLMX 3a NapaMu Hynei rzero.

B.1.5.4.4.5 MogcuyeT 6uTOB, HEOOXOAUMbIX ANS KOAUPOBAHWUSA 3HAYEHUIA MEHBLUMX UIN paBHbIX 1

Ons koguposaHusa ogHOM M3 YeTBepok count! ucnonbayeTcst ofHO cnoBo kofaa XaddmaHa. UMeeTca aBa pasnuy-
HbIX KOAOBLIX crioBapst XaddMaHa ¢ cooTBETCTBYOLWMUMI Tabnuuamn AnuHel koga (Tabnuupl b 7). Konuvectso 6utos,
HeoBxogMMbIX 415 KOAUPOBaHWA Bcex countl YeTBepok, onpefensieTcs OpMyIoi:

bitsum_count1 = min (bitsum_table0, bitsum_table1),
rae countl1table_0 ncnonb3ayeTcs, YToObI ykasaTb Ha Tabnuuy A

0,75

ix (i) = nint ~0,0946

k=firstcount/+count! 1
bitsum _tableQ == > countitable _O(ix(4k)~+2xix(4k+1)+ 4% ix(4k +2)+ 8 ix(4k + 3))

k=firstcount!

n countltable_1 ncnonbayetcs, UTobbl ykasaTb Ha Tabnuuy B

k=firstcount/+count/11
bitsum _table1 == > countitable _1 (ix(4Kk)+ 2+ ix(4k +1)+ 4 * ix(4k + 2)+ 8 * ix(4k + 3))

k=firstcount!

Countitable_0, Tak xe kak u countitable_1, nonxHa BknoyaTb 6UThI, HeobxoguMMbIe ANA KOAUPOBAHNA 3HAKO-
BbIX 6MTOB.

MHdopmauus o ToM, kakasa Tabnuua ncnonbayetcs, nepegaetcsa B countltable_select, kotopas pasHa 0 gns Tabnu-
ubl Aunu 1 gana Tabnuusl B.

B.1.5.4.4.6 BuizoB nognporpammel SUBDIVIDE

Mapbl KBaHTOBaHHbLIX 3Ha4YeHWW, He yduTeHHble B countl wnu rzero, HasbiBaloTCA bigvalues. Moanporpamma
SUBDIVIDE pa36buBa€eT nosiockl, COOTBETCTBYIOLME 3TUM 3HAYEHWUAM Ha TpU rpynnbl. [NocnegHAs, 06bI4HO HeMnorHas, cuu-
TaeTcsa nosiHoi. KonuyecTBo noroc B nepBoii U BTopol obnacTsx cogepxutca B (region0_count+1) u (region1_count+1)
COOTBETCTBEHHO. YKCro nonoc B TpeTbei 06nacTu MOXeT 6bITh BLIYMCIEHO U3 bigvalues. CTpaTerns pasgeneHns saBucuT
oT peanusauuu. [na npuMepa, camoe NpocToe pelleHne — TPETb BCeX Nonoc MacluTabHelx koaddpULNeHToB OTHECTH
K Nnepeoit 0bnacTu n YeTBepTb — K NOCNEAHEN.
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MoapasaeneHne 6roKoB BLINOMHAEGTCA aHanorMyHo, ofHako B 3TOM Crydae ecTb TONbKO ABe nofobnactu. Regionl_
count yCTaHaBNMBAETCA B 3Ha4eHUe No yMonl4aHuto. 3To 3HaveHUe paBHO 8 B cnydae split_point=0 n 9 B cny4ae split_
point=1. OBa 3Ha4YeHWs yKa3bIBAIOT Ha Ty e camyto abComnoTHYO HYacToTy.

B.1.5.4.4.7 BeluucneHne KogoBoro croBapsa AN kaxzoi nogobnactu

NmeeTcs 32 pasnnyHble KofoBbliX Tabnuubl XaddmaHa, KoTopsle AOCTYNHbI AN KOAWPOBaHUS Nap KBaHTOBaHHbIX
3HayeHU. OHW OTNUYAKOTCH Apyr OT Apyra MakcuMarnbHbIM 3Ha4YeHUEM, KOTOpoe MOXET BblTb KOAUPOBaAHO U CTAaTUCTU-
KO curHana, Ans KOTOPOW OHU ONTUMU3MPOBaHbl. B Tabnuuax copepxaTcs TOMbKO KOfAbl CO 3HAYEHUSMU MeHblue 16.
0na 3HadeHuid >=16 ucnomnbayroTea ABe Tabnuupl, rae MakcumanbHoe 3HadeHue 15 sensetca cumsonom ESC. B atom
crnyyae 3HadeHue 15 kogupyeTcs B 4OMNOMHUTENBHOM CII0BE € UCMonb3oBaHueM fmHeinHoro KM ¢ anuHoii cnosa finbits.

MpocToii cnocob Bribopa TabnuLsl COCTOUT B TOM, UTOBLI UCMONbL30BaTE MAKCUMYM KBAHTOBaHHbLIX 3Ha4YeHuii nog-
obnacTu. Tabnuusl 04MHAKOBOrO pa3Mepa ONTUMMU3NPYHOTCS AN pasnUYHON CUrHaMNBHOW CTaTUCTUKMN.

B.1.5.4.4.8 MNoacyeT 6MTOB, HEOOXOAMMBIX ANSA KOAMPOBaHUA 3HaYeHWA B cybobnacTsx

KonuuectBo 6uTOB, HEOBXOAUMBLIX ANS KOAUPOBaHUS KBAHTOBaHHLIX 3Ha4YeHWW cybobnacTu, onpepenseTcs
no gopmyrne:

k=np( j)-1
bitsum(j)= Y bitz(tableselect ( j),min(15, ix(2k+ fe( j)))min(15, ix (2k +fe(j)+1))}+
k=0

+k—n§_(:j)1(s(ix(2k+ fe(j))-15)+s(ix(2k+fe(j)+1)-1 5))*/,-nb,-ts(,-)

rne np(j) — uucno nap B nogoGnacty;
fe(j) — HoMep nepBoro kKBaHTOBaHHOrO 3Ha4eHUs B nogoGnacTy;
bitz — Tabnuua c AnuHON Koga XahdMaHa;
s(...) — cTyneHdaTas yHKUMS: ecnnx>=0 s(x)=1,

ecnnx <0 s(x)=0.
CnepyeT o6paTuTb BHUMaHWe Ha To, Y4TO B Tabnuvupbl 4NvHbI koga XaddMaHa JOMKHO 6biTb BKNHOYEHO KONMUYECTBO
OuTOB, HeobXoAUMOEe AA KOGUPOBaHUA 3HaKOBBIX OUTOB.
Linknel ntepauumn YposeHs Il nokasaHbl Ha pucyHkax B.9a, B.96, B.9B.

Hauano
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JOCTYMHbIX 6UTOB

Y
L COpoc nepeMeHHbIX UTepauuu J

!

Da Bce cnekTparbHble 3Ha4YeHUst
paBHbI Hyno?

HeTt
\
L BHeLIHWIA nTepaLMOHHBIA LIMKN ]

=
>

Y

OnpepeneHue konuyecTsa
HeucnonbL3oBaHHbLIX 6UTOB

PucyHok B.9a —LInkn ntepayun. YposeHs llI.
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MpunoxeHue I
(obazarenbHoe)

McuxoakycTtuvyeckue mogenu

1 NcuxoakycTnueckan moaens 1

HeT HUKaKoro NPUHLMMUANbLHOrO pasnnuna B UCNONb3OBaHUM NcuxoakycTudeckon moaenu 1 8 YposHe | unu ll.

YpoBeHb |: npoueaypa pacnpegeneHus 6GUToB BLINONHAETCA ANSA kaxaoro 6noka u3 12 cybnonocHeix unu 384
BXofHbIX MKM-oTcueTOoB.

YpoeeHb Il npoueaypa pacnpegeneHusa 6uTos BeINONHAETCA ANS Tpex 6nokos ¢ o6wWuUM konuydecTsoM cybnonoc-
HbIX OTCYETOB, paBHLIM 36, cooTBeTCTBYOWMX 3*384 (1152) BXOAHLIM MKM-0TCHeTaMm.

Pacnpegenenue 6utos mexay 32 cybnonocamu BbIMUCNSAETCS Ha OCHOBE OTHOLUEHUS cUrHasn-macka B 3Tux cybno-
nocax. MosToMy ans Kaxaoi cybnonocel HeobxogMMo onpeaenuTb MakcUManbHbI YPOBEHb CUrHaNa U MUHUManbHoe
3Ha4YeHne nopora MackupoBaHua. MUHUManNbHOE 3HaYeHne nopora MackupoBaHua onpegensaetca u3 brd sxogHoro KM
CUrHana, ConpoBOXAAEMOro NCUX0aKYCTUMECKUM PacHETOM.

BM® napannensHo ¢ cybnonocHow dounbrpauueit KomneHcupyet cnabyto 4acToTHYIO cefnleKTUBHOCTb Habopa no-
NOCOBLIX (PUNLTPOB B HUXHEW YacTW 3BYKOBOrO AnanaloHa. 3TOT MeToa obecnednBaeT Kak NnpueMneMoe BpeMeHHoe
paspelleHue Ans KOgUpPoBaHUSA 3BYKOBOro curHana (Habop nonudasHbix hUnsTpoB ¢ ONTUMU3UPOBaHHBIM OKHOM ANS MU-
HUManbHOro Npe-axa), Tak u NpUemMnNemMoe YacToTHOe paspeLleHne AN BbIMUCIEHUA NOPOroB MackuposaHusa. Onpegens-
FOTCS YacTOThl U YPOBHU UHTEPEPEHUMOHHBIX UCKaXXEHUH. 3TO HeobxoanMO AnNs TOro, YTo6bl BEIMUCIIUTE MUHUMASbHYIO
CKOpOCTb Nepeaaqn Ansa Tex cybnonoc, KoTopble HYXAalTCA B AONONHUTENLHBIX BuTax, YTobbl YCTPaHUTL 3aMETHOCTb
UHTEePMEPEHLMOHHBIX UCKaXeHUI B gekogepe. [ononHUTeNbHblE CNOXHOCTU, Bbi3BaHHbIE HEOBXOAUMOCTLIO NOMYyYeHUs
yNy4LLEeHHON paspeluatoLleil cnocoBHOCTU No YacToTe, HeoBXoAUMEI TONBKO B KOAEPE WU HE BbI3LIBAKOT 4OMNONHUTENBLHO
3aJ1ePXKN B KOAEPEe UNUN YCNOXHEHNA ero anroputma.

Bel4ucneHne oTHOLLEHUA cUrHan-macka CoCTOUT U3 AEBATH LLIAroB:

1 BbluMcnenue BN ansa yactoTHoro npeoGpasoBaHus;

2 onpeaeneHmne ypoBHsA 3BYKOBOMO AaBNeHUs B Kaxaoi cybnonoce.

3 onpegeneHue abconioTHOro Nopora CNbIWWMOCTH,

4 oBHapyXeHne ToHanbHbIX (BNM3KMX K CUHYcoMAE) U HETOHaMNbHBIX (BNNU3KUX K LLIYMY) KOMMOHEHTOB ayaMoCUrHana;

5 npopexuBaHne MackepoB B LIENAX OCTaBUTb TONLKO 3HavalLue;

6 BbluMcreHne UHAUBUAYyarnbHbIX NOPOroB MacKUpOBaHUS,

7 BblHMcreHue rnobansHOro nopora MackUpoBaHUS,

8 onpefeneHne MMHMManbLHOrO Mopora MackMpoBaHUsi B Kaxxol cybnonoce;

9 BblYMCreHWe OTHOLLEHUS cUrHan-Macka B Kaxgou cybnonoce.

Mpeanonaraetcs, YTo YacToTa AUCKpETU3aLMmM paBHa 48 kL. [ina ABYX ApYrMx YacToT AUCKPeTU3aLMKn Bce yKasaH-
Hble 3Ha4YeHWUA YacToT JOMKHbI ObITh NepecHMTaHbl COOTBETCTBYIOLUM 06pasoMm.

Lar 1. Beluncnenus gns vyactotHoro npeobpasoBanus BINd

Mopor MacknpoBaHuUs onpefensAeTcs MyTeM OLEHKU CreKTpanbHOW MITOTHOCTM MOLUHOCTM, KOTOPas BbYMCISIETCA
nytem BMN® ¢ 512 otcuetamm ansa YposHa | unu ¢ 1024 otcuetamu gnsa YposHs |l. Ha Bxog BIN® noctynatot Henocpea-
CTBEHHO oTcHeThl BXogHoro KM curHana, yMHOXeHHbIe Ha OKOHHYIO (DYHKLMIO XaHHa.

[nsa cornacoBaHus No BpeMeHwW pacnpefeneHus OMToB U COOTBETCTBYHOLLUX cybnonocHbix otcyeToB KM oTcueThl,
nocTynatowme Ha Bxog BMN®, gomkHel 6bITe 3agepXKaHbl.

1. Bagepxka Habopa cybnonocHbIX hUNETPOB aHanu3a paBHa 256 oTcyeTaMm, YTO COOTBETCTBYET 5,3 MC Ha YacTo-
Te AuckpeTusayum 48 kl'y. Casur okHa Ha 256 oTc4eToB HEOOXOAUM ANS KOMNEHcaUumn 3aaepXku Habopa cybnonocHbIx
pUNBTPOB aHanuaa.

2. OKHo XaHHa JOIMKHO ObITb BLIPOBHEHO OTHOCUTENBLHO CyOMorocHbLIX OTCHETOB kagpa. [ns YpoBHs | aTo npuBoauT
K [lOMOMHUTENbHOMY cBUrY OKHa Ha 64 oTcyeTta. [nsa YposHs || TpebyeTcsa 4ONONHUTENBHBIA CABUN OKHa Ha MUHYC 64 oTcyeTa.

TexHuYeckne aaHHble BMD:

YpoBeHb | YposeHs |l
pasmep npeobpasoBaHusi 512 oTcyeToB 1024 oTcueTta
pasmep okHa npu Fs =48 k'y, 10,67 mc 21,3 Mc
pasmep okHa npu Fs = 44,1 k'y 11,6 mc 23,2 Mc
pasmep okHa npu Fs = 32 K'Yy, 16 mc 32 Mc
paspeLuatoLas cnocobHoCTb
no Yacrorte sampling_frequency/512 sampling_frequency/1024

- OKHO XaHHa h(i)

h(i) =8/3%0,5+{1-cos[2xn*(i)/N]}, 0<i<N-1
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- cnekTparbHasa NNOTHOCTb MOWHOCTU X(K)

2
X (k) =10Ig|< Zh )*el M2 N 1B, k=0...N/2,
rae s(/)— BxoaHoi curHan.
Hopmarnu3aauus K OTHOCUTENbHOMY ypoamo 3BYKOBOI0 laBneHust 96 ob gomkHa 6biTb Takoi, YTOBbl MakCUManbHoe
3HayeHue cooTBeTCTBOBaNo 96 Ab.
LLlar 2. OnpegeneHne ypoBHA 3BYKOBOro AaBMneHus B Kaxon nonoce
YpoBeHb 3BykoBOro AaBnenus Ly, (AB) B cybrnonoce n BluucnseTcst no doopmyrne

Lgp(n)=max| X (k), 20+lg(schnsy (n)*32768)—10],

roe X(k) — YpOBeHb 3BYKOBOTO [jaBleHUs crekTpanbHoi NMHWA ¢ HOMEPOM K, Morny4YeHHoi ¢ noMouybto BINd u cooteT-
CTBYIOLLEN MaKcUMarnbHON amnnunTyge B cybnornoce n.

MepeMeHHas scf ., (n) SBNAeTca oAHMM MacluTabHbIM KO3 dULMEHTOM Ha YpoBHe | UM MaKkCUMYMOM U3 Tpex
MacLTabHbIx KoadduLneHToB Ha YpoBHe Il ans cyBnonockl N B Npeaenax kaapa. Hanuuve B BolpaXeHWU criaraemoro
—10 AB KoppeKTupyeT pasnuune mexay ypoBHeM RMS v MUKOBLIM 3HaYeHWeM. YpoBeHb 3BYKOBOrO AaBreHus st(n) Bbl-
yncnseTca 4ns kaxgow cybnonockl n.

Crenytownii ankTepHaTUBHBIA METOA BLIMUCTIEHUA Ly, () paccunTaH Ans nyyiuei NPou3BoAUTENLHOCTU Kofepa,
OfHaKO STOT METOA He 6bin NofBeprHyT hopManbHOMY TECTy KadecTBa 3ByKa.

YpoBeHb 3BYKOBOroO AaBneHus Ly, 4B, B cybnonoce n BeMUCNAETCA No dhopMyne

Lsp(n) =max [Xsp, (n), 20Ig(scf,qx(n)32768) - 10],

rae

Xop (1) _10|g{21o /10]

rae Xgp (n) — ypoBeHb 3ByKOBOrO AaBneHus B nonoce 1.

Lar 3. Y4er abcontoTHOro nopora CrblLLUMMOCTH

3HaveHuss abcontoTHOro nopora cneiwnmocTn LTq(k) npusefeHsl B Tabnuuax M1a, [L16, 18 gns Ypoewus | v [1r,
14, [1e ans YpoBHs |l. 3Ha4eHns 3aBUCAT OT 4acToThl UCKpeTU3aLmMmn BxogHoro MKM curHana n ykasaHel ANs Kaxgoi
CMeKTpanbHoW MMHUK. B 3aBUCMMOCTY OT CKOPOCTU Nepeaadn 48 abcosoTHOro nopora CbILLMMOCTM UCMOSb3YeTCs CMe-
LieHne, KoTopoe cocTaBnsieT MUHYC 12 4B ans ckopocTeit nepegaqm 2 96 k6ut/c n 0 4B Ans ckopocTeii Nepeaaymn < 96
KOUT/C Ha KaHan.

LLar 4. OBHapyxeHWe ToHanbHbIX U HETOHANbHbLIX KOMMOHEHTOB ayAuocurHana

Bug mackepa BNUAET Ha Nopor MackupoBaHus. MNosToMy crneayeT pasnudaTth TOHanbHbIE U HETOHamNbHLIe Mackepbl.
[ns pacyeta rnobansHoro nopora MackupoBaHus B cnektpe BIM® Heobxognumo o6HapYXuUTb TOHasbHbIE U HETOHArbHbIE
MacKepebl.

OTOT LWar Ha4nHaeTca ¢ onpeeneHns nokanbHbLIX MakcUMyMOB, U3 KOTOPLIX 3aTeM BbLIAENAIOTCA TOHamNbHbE Ma-
cKepbl (CUHYconabl) U BEIMUCIIATCA MHTEHCUBHOCTU HETOHAMBHLIX MacKepoB B Npegenax KpUTudeckoi nosockl. MpaHuubl
KpUTUYeCKUX nonoc AaHel B Tabnuuax 2a, 26, 28 ansa YposHs | n .2, 24, I2e ana YposHs |1

LLInpuHa KpUTUHECKUX MOMOC MeHSIeTCs B 3aBUCUMOCTW OT LieHTpasbHOM YacToThl C LMPUHOA npumepHo 0,1 Ky
Ha HY 1 ¢ npumepHo 4 K'Y Ha BY. M3 ncmxoakyCcTU4eCKUX 3KCNEepUMEHTOB U3BECTHO, YTO Y Cryxa paspeluatoLas cnocob-
HOCTb No YacToTe Ha HY ny4lue, Yem B 6onee BLICOKO obnacTu. YTo6bl onpeaenuTh, ABNSAETCA NN NoKanbHbIA MakcUMyM
TOHanbHbLIM MacKepoM, BOKpYr MakcMumMyMa UccrefyeTcsl YacTOTHbIN fuanasoH df.

YacToTHble gnanasoHbl df:

npuv YactoTe guckpetusauyum 32 Ky,

YpoBeHb | df=125Ty 0Ky <f<=4,0«kly
df=187,5Ty 4,0 KMy <f<=8,0 Ky,
df=375Ty 8,0 kM'y <f<=15,0 K'Yy

YposeHb | df=62,5y OKMy<f<=3,0kMy
df=93,75Ty 3,0 kM'y <f<=6,0 kl'y
df=187,5Ty 6,0 KMy <f<=12,0 kl'y
df=375Ty 12,0 KMy <f<=24,0 kl'y

npu Yactote anckpetTusauyuu 44,1 kly

YposeHb | df=172,266 'y 0 klMy <f<=5,512 kY
df=281,25Ty, 5,512 kl'y <f <= 11,024 'y
df=562,50 'y, 11,024 My <f<= 19,982 k'Y

YposeHb |l df=86,133 Ty 0 klMy <f<=2,756 k'Y
df=129,199 'y, 2,756 Ky <f<=5512 kl'y,
df =258,398 'y 5,512 kl'y <f<= 11,024 'y,
df=516,797 'y 11,024 'y <f <= 19,982 kl'y
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npu YacToTe auckpeTusaumm 48 Ky

YpoBeHs | df=187,5Ty 0 klMy <f<=6,0 k'y,
df=281,25Ty 6,0 k'y <f<=12,0 kl'y
df=562,50 'y 12,0 Ky <f <=24,0 kl'y,

YposeHsb df=93,750 'y OklMy<f<=3,0ky
df=140,63 'y 30ku<f<=6,0ky
df=281,25Ty 6,0 KTy < f<=12,0 kY
df=562,50 'y 12,0 KMy <f<=24,0«My

[ns cosgaHus cnucka cnekTpansHblX UHUA X(K), ABNSIOWMXCA TOHAMbHBIMW UMW HETOHaNbHBLIMU Mackepamu, Bbi-
MONHAKTCA crefytolime Tpu onepaLuu.

1 MapkupoBKa fokanbHbIX MakCUMYMOB.

CnekTpanbHasa nuHus X(k) MapKUpPYeTCs KaK noKarbHbI MakCUMyM, ecnu

X(k)> X(k—1) " X(k)zX(kH).

2 Co3spaHue crnucka ToHanbHbLIX MackepoB 1 BblMUCIEHUE YPOBHA 3BYKOBOro AaBreHus.

JlokanbHbIA MAKCUMYM NMOMELLI@ETCA B CNNCOK TOHAMNbHLIX MackepoB, ecru

X(k)—X(k+j) >=7 ab,

rae j BelbupaeTcs cornacHo

YposeHb | j=-2,+2 ana2<k<e63
j=-3,-2,+2,+3 ana 63 <= k<127
j=-6,..,-2,+2, ..., +6 ansa 127 <= k<= 250

YpoBeHs |l j=-2,+2 ana2<k<63
j=-3,-2,42,+3 ana 63 <= k<127
j=-6,...,—-2,+2,..., 46 ansa 127 <= k<255
J=-12,...,=-2,+2, ..., +12 ansa 255 <= k <= 500

Ecnn X (k) sBNsieTcst ToHarbHLIM MackepoM, TO yKa3klBaloTcA credytolne napameTpbi:
- HOMep CneKTpanbHOMN NIMHUK K,
- YPOBEHb 3BYKOBOIO faBrieHus

X(k-1) X(K) X(k+1)
Xim(k) =10Ig10 10 +10 10 4+10 10

- TOHanbHbIA dnar.

3aTeM BCe NMHUM crekTpa B NpeAenax UccnefoBaHHoOro YacToTHOro inanal3oHa ycTaHaBnuealoTes B — Ab.

3 Co3sfaHue crimcka HETOHaNbHBIX MAcKepOB U BLIMUCIIEHUE SHEPTUM.

HeToHanbHble (LLyMoBbIe) Mackepbl BLIYUCISAIOTCA U3 OCTaBLUMXCSA CNEKTPanbHbIX AMHWA. YTOOLI BLIMUCTIUTL HETO-
HarnbHble MacKepbl U3 STUX crekTparbHbIX NMHKIA X(k) ¢ noMowybio Tabnuy M2a, 26, 28 ans YposHsa | u 2, 24, [2e
ans YposHs || onpeaenstotes kputudeckue nonockl z(k). Ha YpoBHe | 23 kpuTu4ecknx nonockl UCNonb3ykoTcs A4S YacTo-
Thl ANCKpeTUsaumnu 32 k', 24 kputndeckux nonockl — Ans 44,1 'y U 25 kputudeckux nonoc — ana 48 k'y. Ha Yposke ||
24 KpUTUYECKUX NONOCHI UCMONBL3YIOTCA AN YacToThl AuckpeTusayun 32 kl'y u 26 KpUTUYECKMX MOMOC MCMONb3YTCS
ANA YacToT Auckpetusauum 44,1 kl'y n 48 k. B npeaenax Kaxaoi KPUTUHECKOW NONOCHI SHEPTUK CNEKTpanbHbIX IMHWIA
(ocTaBLuMXcA NOcne Toro, kak ToHanbHble Mackepbl Obinu 06HyNeBaHbl) CYMMUPYHOTCA AT NOSyYeHWs1 YPOBHS 3BYKOBOrO
flaBneHna HeToHanbHoro Mackepa Xnm(k), COOTBETCTBYIOLLIErO paccMaTpuBaeMo KpMTUYeCKoi nonoce.

YkasblBaloTca cnegyroLme napameTpbl:

- HOMep CneKTpanbHOi NUHUK k, Brinxkaiilueid K reoMeTpu4eckoMy cpefHeMy KpUTUUYECKOM MONoChHl;

- ypoBeHb 3ByKoBOro aasnenus Xnm(k), nb;

- HETOHanNbHbLIN dnar.

LWar 5. MpopexusaHne Mackepos B LIENSAX OCTaBUTh TONbKO 3HaYaLyue.

MpopexusaHne ABNAETCA NpoLielypoil COKpaLLieHUs1 KONUYECTBa MaCKePOB, UCTONL3YEeMbIX ANA BbIMUCNEHUS MMo-
GanbHOro Nnopora MackuposaHus.

1. ToHanbHble Xtm(K) nnu HeToHanbHble Xnm(k) Mackepbl MICNONbL3YIOTCA ANA BEIMUCIIEHUS NOPOra MackupoBaHus,
TOMBKO €Cnu:

Xom (K) >= LTy (k) wh Xy () >= LT, (K).

B atoMm Bblpaxenun LT (k) sBnsieTca abCconioTHEIM MOPOroM CrILILUMMOCTU Ha YacToTe K. OTU 3HaYeHua gartcs
B Tabnuuax 1a, 116, 18 ana YposHusa | u I1r, 14, N 1e ana Yposhs |1

2. MNpopexunBaHue AByX W Gonee ToHanbHLIX MackepoB B npegenax 0,5 Bapk: ocTaeTcA TONLKO Mackep C Hau-
GonbILUMM 3HaYeHneM 3Hepruu, ocTanbHble Mackepbl YAansaTCA U3 CrUcka TOHaNbHLIX Mackepos. [ns aToi onepauumn
ncnorb3yeTca ckonb3sawee okHo wupuHoit 0,5 bapk.

MUHaekc j ucnonb3yeTca ANS yKa3aHUA Ha COOTBETCTBYIOLME TOHAmNbHbLIE WKW HETOHANBHbLIE Mackepbl 06beanHEH-
HOrO MPOPEXEHHOro CNUckKa.
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LLar 6. BblMucneHne nHAMBUAYarbHbIX NOPOroB MackUpoBaHUS

M3 ncxogHeix N/2 cnekTparbHbIX MUHUA ¢ MHAEKCOM K TONBbKO NOAMHOXECTBO JIMHUIA C MHAEKCOM § UCNONb3yeTcst
AnsA pacyeta mobanbHOro nopora MackupoBaHusA. Mcnonb3yeMele NMHAM AaHbl B Tabnuyax 1a, 16, 18 ana YposHs |
v B Tabnuyax L1, [1a, M1e ansa Yposhs Il.

YposeHb |

M3 cnekTpanbHbIX IMHWIA, COOTBETCTBYIOLWMX B YaCTOTHON 06nacTu nepBbiM LecTu cybnonocamM, UCNonb3ykoTes
BCE NUHMK. B obnactu 4acToT, COOTBETCTBYIOLWEN CrieflylolUM WeCTW cybnorocaM, paccMaTpuBaeTca kaxaas Bropast
cnekTpanbHaa NUHKUA. HakoHel, B criydae 4acToT guckpetusauuu 48 kl'y u 44,1 k'y B o6nactn 4acToT, COOTBETCTBYHOLLEH
ocTaBLUIMMCA cybrnonocaMm, paccMaTpuBaeTcs Kaxzas YeTBepTan cnekTpanbHas NuHus BrnoTe 4o 20 KMy, B cnyyae va-
CTOTHI AncKpeTusauuu 32 k'l B 0GnacTu 4acToT, COOTBETCTBYIOLL el ocTaBLIMMEsa cybnonocam, paccMaTpuBaeTcs Kaxaas
YeTBepTan cnekTparnbHas MMHUSA BRnoTb Ao 15 Ky (cMm. Tarke Tabnuyel M1a, 16, C1B ana YposHs |).

YposeHb Il

M3 cneKTpanbHbIX IMHUIA, COOTBETCTBYIOWMX B YaCTOTHOW 06nacTu nepebIM TpeM cyGnonocam, UCNonb3ytoTcs Bce
nuHun. B obnactu YacToT, cCOOTBETCTBYIOLWEN CriefyloluM Tpem cybnonocaM, paccMaTpuBaeTca Kaxgas BTopasi Criek-
TpanbHaa NUHUA. B obnactu 4acToT, COOTBETCTBYIOWEH cnefyrowmm WwecTu cybrnonocaM, paccmaTpuBaetcsl kaxzas
yeTBepTan criekTpanbHas NuHUA. HakoHeu, B cnyyae JacToT AguckpeTtusauyuu 48 k'y un 44,1 kly B obnactu Yacrtor, cooT-
BETCTBYIOLLEA ocTaBLUMMCS cybnornocam, paccMaTpuBaeTCs KaXaas BOCbMasa cnekTpasnbHas NUHUA BnnoTb go 20 kM.
B cnyyae yacToThl AuckpeTusauum 32 Ky B 06racTu YacToT, COOTBETCTBYIOLLEH ocTaBLUMMEA cybGnonocam, paccmatpumBa-
€TcA Kax/asa BocbMas cnekrpanbHasa nuHua Bnnotb Ao 15 kly (em. Take Tabnuupl 1, 14, M 1e ana YposHs I1).

Yucno NUHUIA N pasfnMyHo B 3aBUCUMOCTU OT YacTOT AUCKPETU3ALUMN U YPOBHEIA:

yacToTa Auckpetusauun 32 Ky, n =108 pna YposHa |, n = 132 ana YposHa ||
yacTtoTta guckpetusauum 44,1 kl'y n =106 ana YpoBHa |, n = 130 ansa YpoBHa ||
yacToTa AuckpeTusauuu 48 iy, n =102 pnga YposHA |, n = 126 ansa YposHs |l

KaxxgoMy ToHanbHOMy U HETOHaNbHOMY MacKkepy npucBavBaeTca bnuxaiiee K cnekTpanbHoi NuHUKM X(k) 3Have-
HWe uHaekca i, 3afaHHoro B Tabnuuax M 1a, 116, 18 ans YposHs | v B Tabnuuyax [1r, 14, [ 1e ans YposHs Il
NHavBuayasisHble MOporn MackupoBaHWUSl TOHaNBHBIX M HETOHASTbHBIX MacKepoB 334al0TCA CReAYOLWUM BbIpaXKeHUEM:

LT [2(7)2(7)] = Xem [2(7)]+ @vem [2(J)] + vF[2(4).2(i)]
LTom[2(5),2()) ] = Xpm [ 2(§) ]+ @vim [ 2(J) ]+ vF[ 2(4). 2(i) ],

rae LT, nLT,, — vHAnBUAYanbHbLIE MOPOrN MackupoBaHus B KPUTUYeCKoi nonoce z Bapk Mackepa Yactotsl zm, Bapk
(3Ha4eHusi B 4B MoryT ObITb NGO NONOXUTENBHEIMMW, NGO OTpULATENBHBIMK);

X, [2(j)] — ypoBeHb 3BYKOBOrO [@aBNEHUS Mackepa ¢ MHAEKCOM j B COOTBETCTBYHOLLEN KpUTUdeckon nonoce z( ),
tm J yp ] y J
av — WHAEKC MaCKnpoBaHUA,
vf — cbyHKUMS MacKnpoBaHus Mackepa Xy [ 2( /)]

MHLekc MackupoBaHus av pasnnyeH AN TOHaNbHLIX W HETOHaMbHLIX MAcKepoB (avy, W av,,).
[na ToHaneHBIX MackepoB

avy, = -1525-0,275z( j)— 4,545,

ANA HETOHalnbHbIX MacKepoB

av,m, =-1525-0,175z(j)-0,54b.

DyHKLMA MackupoBaHus v UMeeT HeofHaKoBble crnafbl, KOTopble 3aBUCAT OT paccTosHus B Bapkax Ao Mackepa:
dz =z(i)-z(}),
rae i — HoMep CrneKkTpanbHOW FIMHWUK, ANA KOTOPOW BBIYMCNAETCA OYHKLUUSA MaCKUpOBaHUS,
J — HOMep CcreKTpanbHOW TMHUKU, COOTBETCTBYIOLER MacKepy.

YacToTbl B Bapkax Ana z (j) u z (/) gaxsl B Tabnuuax 1a, .16, 18 gnsa YposHs | v B Tabnuyax [1r, 14, T 1e
ansa YposHs |l.

®yHKUMS MackupoBaHusl (B AB), OfAWHaKoBas A5 TOHAMbHBIX U HETOHAMBHLIX MackepoB, 3a4aeTCs BbipaXeHUsIMU:

v =17(dz+1)-(0,4X[2(j)]+6) Ans — 3 <= dz < -1 Bapk,

vf =(0,4X[2(j)]+6)*dz Ans - 1 <= dz <0 Bapx,

vf = =17dz ansa 0 <= dz <1 Bapk,

vf ==(dz=1)*(17-0,15% X[ 2(j)])-17 Ans 1 <= dz <8 Bapk,

rge XE‘TU)]_ YypoBeHb 3BYKOBOro AaBrneHus j-ro Mackepa, B gb.
0 NPUYUHEM CMOXHOCTU peannsaLnn MackuposaHie Gornblle He yunuTeiBaeTcst (LT;,u LT, ycTaHaBnMBaroTcs B
—oo AB BHEe 3TOro AuanasoHa), ecnv dz MeHblue MuHyc 3 Bapk, unu dz Gonblue unu pasHo 8 Bapk.
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LWar 7. Beluncnenune rnobaneHoro nopora MackupoBaHus LT,

MobGanbHbIi Nopor MackupoBaHWS LTg(i) ANA j-i cNeKTpanbHON NUHWUKN CKNaabLIBaeTCA U3 BEPXHUX U HUXKHUX cna-
0B MHAMBUAYANBHLIX NOPOroB MacKMpOBaHUA KaXAOro U3 j TOHaNbHbLIX U HETOHANBHLIX Mackepos U U3 abcontoTHOro no-
pora cnblwmMocTu LT, (/) 370 Takke 3agaHo B Tabnuuax M1a, 16, 18 gna YpoeHA | n B Tabnuyax 1, 14, IN1e
Ans YposHA Il. Tno6anbHelil NOpor MackupoBaHUA HaXOAUTCS NyTEM CYMMUPOBAHUA 3HAaYEHWUI 3HEPIUiA, COOTBETCTBYHO-
LMX UHAMBMAYaNbHBEIM NOPOraM MackUpoBaHUS U abConioTHOMY NOPOrY CALILUMMOCTK:

LTg(i)/‘lO n
LT, (i) =10ig|10 10 13 10" /0 . S 40" Tmteth 0o
j=1 =

ObLee KONUYECTBO TOHANBHBLIX MackepoB paBHO m, obLyee KONUYECTBO HETOHAMNbHBIX MAackepoB paBHo n. [ns 3a-
AaHHOro / nanasoH j MoXeT 6biTb YMEHbLUEH 10 MackepoB, HaxoAsLmxcs B npegenax ot —8 go +3 bapk ot i. 3a npege-
namu storo AuanasoHa LTy, u LT, paBHbl —= ab.

LLar 8. OnpeaeneHne MMHMManbHOMO NOpora MackupoBaHUA B KaXg0ii cybnonoce.

MuHUManbHLIi# ypoBeHb Mackuposahus LT (n)B cyBnonoce n onpeaensieTca crneayownm BolpaXeHnem:

LT . (n)= min LT, (i B,
mln( ) f(i) in subband n[ g(l):l A
rae f (i) — 4actoTa j-i cneKTpanbHoi NUHMM.
3HaveHunA f(i) cBefieHbl B Tabnuubl 1a, 116, 18 ana YposHa | u B Tabnuuel 11, 14, I 1e ansa Yposhs II. MuHu-
ManbHbIA ypoBeHb MackuposaHusa LT, (n) BbIMUCIIAETCA AN Kaxgon cybnonocsl.
LLiar 9. BulMucneHne OTHOLLEHUS CUrHasn-macka.

OTHolueHWe curHan-Macka (4B) paccuntbiBaeTea Ans Kaxgoit cybnonoce! n no dopmyrne

SMRg, () = Lgp (1)~ LT5in (1)

Tabnwuya IN1a— Yacrora u 3Ha4eHUs abcoNOTHOroO Nopora CbILLMMOCTY 1A YacToThl AuckpeTusauumn 32 k'L, YpoBeHs |

YactoTta
Howmep, i ABcontoTHbIN nopor, Ab
y | Bapk
1 62,50 0,617 33,44
2 125,00 1,232 19,20
3 187,50 1,842 13,87
4 250,00 2,445 11,01
5 312,50 3,037 9,20
6 375,00 3,618 7,94
7 437,50 4,185 7,00
8 500,00 4,736 6,28
9 562,50 5272 5,70
10 625,00 5,789 5,21
1 687,50 6,289 4,80
12 750,00 6,770 4,45
13 812,50 7,233 4,14
14 875,00 7,677 3,86
15 937,50 8,103 3,61
16 1 000,00 8,511 3,37
17 1 062,50 8,901 3,16
18 1125,00 9,275 2,93
19 1187,50 9,632 2,73
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YacTota
Howmep, i AGCcontoTHLIN nopor, 46
My Bapk
20 1250,00 9,974 2,53
21 1312,50 10,301 2,32
22 1375,00 10,614 2,12
23 1437,50 10,913 1,92
24 1500,00 11,199 1,71
25 15662,50 11,474 1,49
26 1625,00 11,736 1,27
27 1687,50 11,988 1,04
28 1750,00 12,230 0,80
29 1812,50 12,461 0,55
30 1875,00 12,684 0,29
31 1937,50 12,898 0,02
32 2 000,00 13,104 -0,25
33 2 062,50 13,302 -0,54
34 2125,00 13,493 -0,83
35 2187,50 13,678 -1,12
36 2 250,00 13,855 -1,43
37 231250 14,027 -1,73
38 2375,00 14,193 —2,04
39 2437,50 14,354 2,34
40 2500,00 14,509 —2,64
41 2 562,50 14,660 —2,93
42 2625,00 14,807 -3,22
43 2687,50 14,949 -3,49
44 2750,00 15,087 =3,74
45 281250 15,221 -3,98
46 2 875,00 15,351 —4,20
47 2937,50 15,478 —4,40
48 3 000,00 15,602 —4,57
49 3 125,00 15,841 —4,82
50 3250,00 16,069 —4,96
51 3 375,00 16,287 -4,97
52 3 500,00 16,496 —4,86
53 3625,00 16,697 —4,63
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lpodomxeHue mabnuypi " 1a

YacToTa
Howmep, i ABCOnOTHBIN Nopor, 4B
My Bapk
54 3 750,00 16,891 —4,29
55 3 875,00 17,078 -3,87
56 4 000,00 17,259 -3,39
57 4 125,00 17,434 —2,86
58 4 250,00 17,605 -2,31
59 4 375,00 17,770 1,77
60 4 500,00 17,932 -1,24
61 4 625,00 18,089 -0,74
62 4 750,00 18,242 -0,29
63 4 875,00 18,392 0,12
64 5 000,00 18,539 0,48
65 5125,00 18,682 0,79
66 5250,00 18,823 1,06
67 5 375,00 18,960 1,29
68 5500,00 19,095 1,49
69 5625,00 19,226 1,66
70 5 750,00 19,356 1,81
71 5 875,00 19,482 1,95
72 6 000,00 19,606 2,08
73 6 250,00 19,847 2,33
74 6 500,00 20,079 2,59
75 6 750,00 20,300 2,86
76 7 000,00 20,513 3,17
77 7 250,00 20,717 3,51
78 7 500,00 20,912 3,89
79 7 750,00 21,098 4,31
80 8 000,00 21,275 4,79
81 8 250,00 21,445 5,31
82 8 500,00 21,606 5,88
83 8 750,00 21,760 6,50
84 9 000,00 21,906 7,19
85 9 250,00 22,046 7,93
86 9 500,00 22,178 8,75
87 9 750,00 22,304 9,63
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YacToTa
Homep, i ABGContoTHBIV nopor, 4b
My Bapk
88 10 000,00 22,424 10,58
89 10 250,00 22,638 11,60
90 10 500,00 22,646 12,71
91 10 750,00 22,749 13,90
92 11 000,00 22,847 15,18
93 11 250,00 22,941 16,54
94 11 500,00 23,030 18,01
95 11 750,00 23,114 19,67
96 12 000,00 23,195 21,23
97 12 250,00 23,272 23,01
98 12 500,00 23,345 24,90
99 12 750,00 23,415 26,90
100 13 000,00 23,482 29,03
101 13 250,00 23,546 31,28
102 13 500,00 23,607 33,67
103 13 750,00 23,666 36,19
104 14 000,00 23,722 38,86
106 14 250,00 23,775 41,67
106 14 500,00 23,827 44,63
107 14 750,00 23,876 47,76
108 15 000,00 23,923 51,04

Tabnwnuya 16 —YacToTa 1 3Ha4eHns abConoTHOMO Nopora CALILLMMOCTM A8 YacToThl AUckpeTu3aummn 44,1 k. YposeHs |

YacToTa
Homep, i A6contoTHbIN nopor, 4B
ry Bapk
1 86,13 0,850 25,87
2 172,27 1,694 14,85
3 258,40 2,525 10,72
4 344,53 3,337 8,50
5 430,66 4,124 7,10
6 516,80 4,882 6,11
7 602,93 5,608 5,37
8 689,06 6,301 4,79
9 775,20 6,959 4,32
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lpodomxeHue mabnuypbi 716

YacroTa
Howmep, i ABContoTHLIN nopor, 4b
My Bapk
10 861,33 7,581 3,92
1 947,46 8,169 3,57
12 1 033,59 8,723 3,25
13 1119,73 9,244 2,95
14 1205,86 9,734 2,67
15 1291,99 10,195 2,39
16 1378,13 10,629 211
17 1464,26 11,037 1,83
18 1550,39 11,421 1,63
19 1636,52 11,783 1,23
20 1722,66 12,125 0,90
21 1808,79 12,448 0,56
22 1894,92 12,753 0,21
23 1981,05 13,042 -0,17
24 2 067,19 13,317 -0,56
25 2153,32 13,578 -0,96
26 2239,45 13,826 -1,38
27 2 325,59 14,062 -1,79
28 241172 14,288 -2,21
29 2 497,85 14,504 -2,63
30 2 583,98 14,711 -3,03
31 2670,12 14,909 -3,41
32 2756,25 15,100 =3,77
33 284238 15,284 —4,09
34 2 928,52 15,460 —4,37
35 3 014,65 15,631 —4,60
36 3 100,78 15,796 -4,78
37 3 186,91 15,955 -4,91
38 3 273,05 16,110 -4,97
39 3 359,18 16,260 —4,98
40 3 445,31 16,406 —4,92
41 3 531,45 16,547 -4,81
42 3617,58 16,685 -4,65
43 3 703,71 16,820 -4,43
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lpodomxeHue mabnuypi 116

FOCT P 54711—2011

YacTota
Howmep, i AGCcontoTHLIN nopor, 46
My Bapk
44 3 789,84 16,951 4,17
45 3 875,98 17,079 -3,87
45 3962,11 17,205 -3,54
47 4 048,24 17,327 -3,19
48 4134,38 17,447 -2,82
49 4 306,64 17,680 —2,06
50 4 478,91 17,905 -1,32
51 4651,17 18,121 -0,64
52 4 823,44 18,331 -0,04
53 4 995,70 18,534 0,47
54 5167,97 18,731 0,89
55 5340,23 18,922 1,23
56 5512,50 19,108 1,51
57 5684,77 19,289 1,74
58 5857,03 19,464 1,03
59 6 029,30 19,635 21
60 6 201,56 19,801 2,28
61 6 373,83 19,963 2,46
62 6 546,09 20,120 2,63
63 6718,36 20,273 2,82
64 6 890,63 20,421 3,03
65 7 062,89 20,565 3,25
66 7 235,16 20,705 3,49
67 7 407,42 20,840 3,74
68 7 579,69 20,972 4,02
69 7 751,95 21,099 4,32
70 7924,22 21,222 4,64
71 8 096,48 21,342 4,98
72 8 268,75 21,457 5,35
73 8613,28 21,677 6,15
74 8 957,81 21,882 7,07
75 9 302,34 22,074 8,10
76 9 646,88 22,253 9,256
77 9 991,41 22,420 10,54
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OkoHy4yaHue mabnuup! 16

YacToTa
Homep, i AbBcontoTHbIN nopor, Ab
ry Bapk
78 10 335,94 22,576 11,97
79 10 680,47 22,721 13,56
80 11 025,00 22,857 15,31
81 11 369,53 22,984 17,23
82 11 714,06 23,102 19,34
83 12 058,59 23,213 21,64
84 12 403,13 23,317 24,15
85 12 747,66 23,415 26,88
86 13 092,19 23,506 29,84
87 13 436,72 23,692 33,05
88 13 781,25 23,673 36,52
89 14 125,78 23,749 40,25
90 14 470,31 23,821 44,27
91 14 814,84 23,888 48,59
92 15 159,38 23,952 53,22
93 15 503,91 24,013 58,18
94 15 848,44 24,070 63,49
95 16 192,97 24,125 68,00
96 16 537,50 24,176 68,00
97 16 882,03 24,225 68,00
98 17 226,56 24,271 68,00
99 17 571,09 24,316 68,00
100 17 915,63 24,358 68,00
101 18 260,16 24,398 68,00
102 18 604,69 24,436 68,00
103 18 949,22 24,473 68,00
104 19 293,75 24,508 68,00
105 19 638,28 24,542 68,00
106 19 982,81 24,574 68,00

Tabnwuuya 18— Yactora

11 3Ha4eHWs1 aGCONOTHOrO Nopora CrbILLMMOCTY AN YacToThl AUCKpeTU3aLumn 48 kL. YpoBeHs |

Homep, i

YacToTa

m

bapk

AbBcontoTHbIN nopor, Ab

93,75

0,925

24,17
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lpodomxerue mabnuypi 16

FOCT P 54711—2011

YacTota
Howmep, i AGCcontoTHLIN nopor, 46
My Bapk
2 187,50 1,842 13,87
3 281,25 2,742 10,01
4 375,00 3,618 7,94
5 468,75 4,463 6,62
6 562,50 5,272 5,70
7 656,25 6,041 5,00
8 750,00 6,770 4,45
9 843,75 7,457 4,00
10 937,50 8,103 3,61
1 1031,25 8,708 3,26
12 1125,00 9,275 2,93
13 1218,75 9,805 2,63
14 1312,50 10,301 2,32
15 1406,25 10,765 2,02
16 1500,00 11,199 1,71
17 1593,75 11,606 1,38
18 1687,50 11,988 1,04
19 1781,25 12,347 0,67
20 1875,00 12,684 0,29
21 1968,75 13,002 -0,11
22 2 062,50 13,302 -0,54
23 2 156,25 13,586 -0,97
24 2 250,00 13,855 -1,43
25 234375 14,11 -1,88
26 2437,50 14,354 2,34
27 2531,25 14,585 2,79
28 2625,00 14,807 -3,22
29 271875 15,018 -3,62
30 281250 15,221 -3,98
31 2 906,25 15,415 —4,30
32 3 000,00 15,602 —4,57
33 3093,75 15,783 4,77
34 3187,50 15,956 —4,91
35 3281,25 16,124 —4,98
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lpodomxeHue mabnuypi " 16

YacToTa
Howmep, i A6contoTHbI nopor, b
My Bapk
36 3 375,00 16,287 —4,97
37 3 468,75 16,445 —4,90
38 3 562,50 16,598 —4,76
39 3 656,25 16,746 —4,55
40 3 750,00 16,891 —4,29
41 3 843,75 17,032 -3,99
42 3 937,50 17,169 -3,64
43 4031,25 17,303 -3,26
44 4 125,00 17,434 —2,86
45 4 218,75 17,563 -2,45
46 4312,50 17,688 -2,04
47 4 406,25 17,811 -1,63
48 4 500,00 17,932 -1,24
49 4 687,50 18,166 -0,51
50 4 875,00 18,392 0,12
51 5 062,50 18,611 0,64
52 5 250,00 18,823 1,06
53 5 437,50 19,028 1,39
54 5625,00 19,226 1,66
55 5812,50 19,419 1,88
56 6 000,00 19,606 2,08
57 6 187,50 19,788 2,27
58 6 375,00 19,964 2,46
59 6 562,50 20,135 2,65
60 6 750,00 20,300 2,86
61 6 937,50 20,461 3,09
62 7 125,00 20,616 3,33
63 7 312,50 20,766 3,60
64 7 500,00 20,912 3,89
65 7 687,50 21,052 4,20
66 7 875,00 21,188 4,54
67 8 062,50 21,318 4,91
68 8 250,00 21,445 5,31
69 8 437,50 21,567 5,73
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OkoH4aHue mabnuuel 18

YacTtoTa
Homep, i ABcontoTHbIN nopor, 4b
Iy Bapk

70 8 625,00 21,684 6,18

71 8 812,50 21,797 6,67

72 9 000,00 21,906 7,19

73 9 375,00 22,113 8,33

74 9 750,00 22,304 9,63

75 10 125,00 22,482 11,08
76 10 500,00 22,646 12,71
77 10 875,00 22,799 14,53
78 11 250,00 22,941 16,54
79 11 625,00 23,072 18,77
80 12 000,00 23,195 21,23
81 12 375,00 23,309 23,94
82 12 750,00 23,415 26,90
83 13 125,00 23,515 30,14
84 13 500,00 23,607 33,67
85 13 875,00 23,694 37,51
86 14 250,00 23,775 41,67
87 14 625,00 23,852 46,17
88 15 000,00 23,923 51,04
89 15 375,00 23,991 56,29
90 15 750,00 24,054 61,94
91 16 125,00 24,114 68,00
92 16 500,00 24171 68,00
93 16 875,00 24,224 68,00
94 17 250,00 24,275 68,00
95 17 625,00 24,322 68,00
96 18 000,00 24,368 68,00
97 18 375,00 24,411 68,00
98 18 750,00 24,452 68,00
99 19 125,00 24,491 68,00
100 19 500,00 24,528 68,00
101 19 875,00 24,564 68,00
102 20 250,00 24,597 68,00
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Tabnwuya M1r — Yacrtota u 3HadeHusa abCcomnOTHOro nopora CrbILUMMOCTU ANS YacToThl AUcKkpeTusauyum 32 kly,
YpoBeHsb |l

Homep, i Hacrora ABCOntOTHLIN
My Bapk nopor, AB
1 31,25 0,309 58,23
2 62,50 0,617 33,44
3 93,75 0,925 24,17
4 125,00 1,232 19,20
5 156,25 1,538 16,05
6 187,50 1,842 13,87
7 218,75 2,145 12,26
8 250,00 2,445 11,01
9 281,25 2,742 10,01
10 312,50 3,037 9,20
11 343,75 3,329 8,62
12 375,00 3,618 7,94
13 406,25 3,903 7,44
14 437,50 4,185 7,00
15 468,75 4,463 6,62
16 500,00 4,736 6,28
17 531,25 5,006 5,97
18 562,50 5,272 5,70
19 593,75 5,633 5,44
20 625,00 5,789 5,21
21 656,25 6,041 5,00
22 687,50 6,289 4,80
23 718,75 6,532 4,62
24 750,00 6,770 4,45
25 781,25 7,004 4,29
26 812,50 7,233 4,14
27 843,75 7,457 4,00
28 875,00 7,677 3,86
29 906,25 7,892 3,73
30 937,50 8,103 3,61
31 968,75 8,309 3,49
32 1 000,00 8,511 3,37
33 1031,25 8,708 3,26
34 1 062,50 8,901 3,15
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lpodomxerHue mabnuypi 12

FOCT P 54711—2011

YactoTa

Homep, i Aii%’;f?;'m
ry Bapk
35 1093,75 9,090 3,04
36 1125,00 9,275 2,93
37 1156,25 9,456 2,83
38 1187,50 9,632 2,73
39 1218,75 9,805 2,63
40 1250,00 9,974 2,53
41 1281,25 10,139 2,42
42 1312,50 10,301 2,32
43 1343,75 10,459 2,22
44 1375,00 10,614 2,12
45 1406,25 10,765 2,02
46 1437,50 10,913 1,92
47 1468,75 11,058 1,81
48 1 500,00 11,199 1,71
49 15662,50 11,474 1,49
50 1625,00 11,736 1,27
51 1687,50 11,988 1,04
52 1750,00 12,230 0,80
53 1812,50 12,461 0,55
54 1 875,00 12,684 0,29
55 1937,50 12,898 0,02
56 2 000,00 13,104 -0,25
57 2 062,50 13,302 -0,54
58 2125,00 13,493 -0,83
59 2 187,50 13,678 -1,12
60 2 250,00 13,855 -1,43
61 2 312,50 14,027 -1,73
62 2 375,00 14,193 —2,04
63 2 437,50 14,354 —2,34
64 2 500,00 14,509 —2,64
65 2 562,50 14,660 —2,93
66 2 625,00 14,807 -3,22
67 2 687,50 14,949 -3,49
68 2 750,00 15,087 -3,74
69 2 812,50 15,221 -3,98
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lpodomxeHue mabnuypi 12

Homep, i Hactora AGCONIOTHBI
My Bapk nopor, Ab
70 2 875,00 15,351 —4,20
71 2937,50 15,478 —4,40
72 3 000,00 15,602 —4,57
73 3125,00 15,841 —4,82
74 3 250,00 16,069 —4,96
75 3 375,00 16,287 —4,97
76 3 500,00 16,496 —4,86
77 3625,00 16,697 —4,63
78 3 750,00 16,891 —4,29
79 3 875,00 17,078 -3,87
80 4 000,00 17,259 -3,39
81 4 125,00 17,434 —2,86
82 4 250,00 17,605 —2,31
83 4 375,00 17,770 -1,77
84 4 500,00 17,932 -1,24
85 4 625,00 18,089 -0,74
86 4 750,00 18,242 -0,29
87 4 875,00 18,392 0,12
88 5 000,00 18,539 0,48
89 5125,00 18,682 0,79
90 5250,00 18,823 1,06
91 5 375,00 18,960 1,29
92 5 500,00 19,095 1,49
93 5625,00 19,226 1,66
94 575000 — 19,356 1,81
95 5 875,00 19,482 1,95
96 6 000,00 19,606 2,08
97 6 250,00 19,847 2,33
98 6 500,00 20,079 2,59
99 6 750,00 20,300 2,86
100 7 000,00 20,513 3,17
101 7 250,00 20,7117 3,51
102 7 500,00 20,912 3,89
103 7 750,00 21,098 4,31
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OkoryaHue mabnuupi 12

rOCT P 54711—2011

YacToTa

Homep, i Aizcl’ogf?;m
My Bapk

104 8 000,00 21,275 4,79

106 8 250,00 21,445 5,31

106 8 500,00 21,606 5,88

107 8 750,00 21,760 6,50

108 9 000,00 21,906 7,19

109 9 250,00 22,046 7,93

110 9 500,00 22,178 8,75

111 9 750,00 22,304 9,63

112 10 000,00 22,424 10,58
113 10 250,00 22,538 11,60
114 10 500,00 22,646 12,71
115 10 750,00 22,749 13,90
116 11 000,00 22,847 15,18
117 11 250,00 22,941 16,54
118 11 500,00 23,030 18,01
119 11 750,00 23,114 19,57
120 12 000,00 23,195 21,23
121 12 250,00 23,272 23,01
122 12 500,00 23,345 24,90
123 12 750,00 23,415 26,90
124 13 000,00 23,482 29,03
125 13 250,00 23,546 31,28
126 13 500,00 23,607 33,67
127 13 750,00 23,666 36,19
128 14 000,00 23,722 38.86
129 14 250,00 23,775 41,67
130 14 500,00 23,827 44,63
131 14 750,00 23,876 47,76
132 15 000,00 23,923 51,04

Tabnwuuya N1g — YacToTa M 3Ha4YeHUA abcontoTHOro nopora CnbILUMMOCTU ANS 4YacToThl AuckpeTusaummn 44,1 kly,

YpoBeHs |l

Homep, i

YacTtoTa

r

Bapk

ABGContoTHIN nopor, 4b

43,07

0,425

45,05
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lpodomxeHue mabnuypi 10

YacToTa
Howmep, i ABCOnOTHBIN Nopor, 4B
My Bapk
2 86,13 0,850 25,87
3 129,20 1,273 18,70
4 172,27 1,694 14,85
5 215,33 2,112 12,41
6 258,40 2,525 10,72
7 301,46 2,934 9,47
8 344,53 3,337 8,50
9 387,60 3,733 7,73
10 430,66 4,124 7,10
i 473,73 4,507 6,56
12 516,80 4,882 6,11
13 559,86 5,249 572
14 602,93 5,608 5,37
15 646,00 5,059 5,07
16 689,06 6,301 4,79
17 732,13 6,634 4,55
18 775,20 6,959 4,32
19 818,26 7,274 4,11
20 861,33 7,581 3,92
21 904,39 7,879 3,74
22 947,46 8,169 3,57
23 990,53 8,450 3,40
24 1033,59 8,723 3,25
25 1076,66 8,987 3,10
26 1119,73 9,244 2,95
27 1162,79 9,493 2,81
28 1205,86 9,734 2,67
29 1248,93 9,968 2,563
30 1291,99 10,195 2,39
31 1335,06 10,416 2,25
32 1378,13 10,629 2,1
33 1421,19 10,836 1,97
34 1464,26 11,037 1,83
35 1507,32 11,232 1,68
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lpodomxerue mabnuypi 10

FOCT P 54711—2011

YacTota
Howmep, i AGCcontoTHLIN nopor, 46
My Bapk
36 15650,39 11,421 1,63
37 1593,46 11,605 1,38
38 1636,52 11,783 1,23
39 1679,59 11,957 1,07
40 1722,66 12,125 0,90
41 1765,72 12,289 0,74
42 1808,79 12,448 0,56
43 1851,86 12,603 0,39
44 1894,92 12,753 0,21
45 1937,99 12,900 0,02
46 1981,05 13,042 -0,17
47 2 024,12 13,181 -0,36
48 2 067,19 13,317 -0,56
49 2153,32 13,578 -0,96
50 2239,45 13,826 -1,38
51 2 325,59 14,062 -1,79
52 241172 14,288 2,21
53 2 497,85 14,504 -2,63
54 2583,98 14,711 -3,03
55 2670,12 14,909 -3,41
56 2756,25 15,100 =3,77
57 2842,38 15,284 —4,09
58 2 928,52 15,460 -4,37
59 3014,65 15,631 —4,60
60 3100,78 15,796 —4,78
61 3 186,91 15,955 —4,91
62 3273,05 16,110 -4,97
63 3 359,18 16,260 —4,98
64 3 445,31 16,406 —4,92
65 3531,45 16,547 —4,81
66 3617,58 16,685 —4,65
67 3 703,71 16,820 —4,43
68 3789,84 16,951 4,17
69 3 875,98 17,079 -3,87
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lpodomxeHue mabnuypi 10

YacToTa
Howmep, i ABCOnOTHBIN Nopor, 4B
My Bapk
70 3 962,11 17,205 -3,54
71 4 048,24 17,327 -3,19
72 4 134,38 17,447 —2,82
73 4 306,64 17,680 —2,06
74 4 478,91 17,905 -1,32
75 4651,17 18,121 -0,64
76 4 823,44 18,331 -0,04
77 4 995,70 18,534 0,47
78 5167,97 18,731 0,89
79 5340,23 18,922 1,23
80 5512,50 19,108 1,51
81 5684,77 19,289 1,74
82 5857,03 19,464 1,93
83 6 029,30 19,635 2,1
84 6 201,56 19,801 2,28
85 6 373,83 19,963 2,46
86 6 546,09 20,120 2,63
87 6718,36 20,273 2,82
88 6 890,63 20,421 3,03
89 7 062,89 20,565 3,25
90 7 235,16 20,705 3,49
91 7 407,42 20,840 3,74
92 7 579,69 20,072 4,02
93 7 751,95 21,099 4,32
94 792422 21,222 4,64
95 8 096,48 21,342 4,98
96 8 268,75 21,457 5,35
97 8613,28 21,677 6,15
98 8 957,81 21,882 7,07
99 9 302,34 22,074 8,10
100 9 646,88 22,253 9,25
101 9 991,41 22,420 10,54
102 10 335,94 22,576 11,97
103 10 680,47 22,721 13,56
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OkoHyaHue mabnuuypi .10

rOCT P 54711—2011

YacToTa
Homep, i ABGContoTHBIV nopor, 4b
My Bapk
104 11 025,00 22,857 15,31
106 11 369,53 22,984 17,23
106 11 714,06 23,102 19,34
107 12 058,59 23,213 21,64
108 12 403,13 23,317 24,15
109 12 747,66 23,415 26,88
110 13 092,19 23,506 29,84
111 13 436,72 23,692 33,05
112 13 781,25 23,673 36,52
113 14 125,78 23,749 40,25
114 14 470,31 23,821 44,27
115 14 814,84 23,888 48,59
116 15 169,38 23,952 53,22
117 15 503,91 24,013 58,18
118 15 848,44 24,070 63,49
119 16 192,97 24,125 68,00
120 16 637,50 24,176 68,00
121 16 882,03 24,225 68,00
122 17 226,56 24,271 68,00
123 17 571,09 24,316 68,00
124 17 915,63 24,358 68,00
125 18 260,16 24,398 68,00
126 18 604,69 24,436 68,00
127 18 949,22 24,473 68,00
128 19 293,75 24,508 68,00
129 19 638,28 24,542 68,00
130 19 982,81 24,574 68,00

Tabnwuya ln1e — Yacrtota 1 3Ha4eHUs abCONOTHOrO Nopora CrbILLUMMOCTM AN YacToThl AuckpeTusaumm 48 k. Ypo-

BeHb ||
YacToTa
Howmep, i A6contoTHbI nopor, 4B
My Bapk
1 46,88 0,463 4210
2 93,75 0,925 24 17
3 140,63 1,385 17,47
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lpodomxeHue mabnuypi " 1e

YacToTa
Howmep, i ABCOnOTHBIN Nopor, 4B
My Bapk
4 187,50 1,842 13,87
5 234,38 2,205 11,60
6 281,25 2,742 10,01
7 328,13 3,184 8,84
8 375,00 3,618 7,94
9 421,88 4,045 7,22
10 468,75 4,463 6,62
1 515,63 4,872 6,12
12 562,50 5272 5,70
13 609,38 5,661 5,33
14 656,25 6,041 5,00
15 703,13 6,411 4,71
16 750,00 6,770 4,45
17 796,88 7,119 4,21
18 843,75 7,457 4,00
19 890,63 7,785 3,79
20 937,50 8,103 3,61
21 984,38 8,410 3,43
22 1031,25 8,708 3,26
23 1078,13 8,996 3,09
24 1125,00 9,275 2,93
25 1171,88 9,544 2,78
26 1218,75 9,805 2,63
27 1265,63 10,057 2,47
28 1312,50 10,301 2,32
29 1359,38 10,537 2,17
30 1406,25 10,765 2,02
31 1453,13 10,986 1,86
32 1500,00 11,199 1,71
33 1546,88 11,406 1,55
34 1593,75 11,606 1,38
35 1640,63 11,800 1,21
36 1687,50 11,988 1,04
37 1734,38 12,170 0,86
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lpodomxerHue mabnuypi " 1e

FOCT P 54711—2011

YacTota
Howmep, i AGCcontoTHLIN nopor, 46
My Bapk

38 1781,25 12,347 0,67

39 1828,13 12,518 0,49

40 1875,00 12,684 0,29

41 1921,88 12,845 0,09

42 1968,75 13,002 -0,1
43 2015,63 13,154 -0,32
44 2 062,50 13,302 -0,54
45 2109,38 13,446 -0,75
46 2156,25 13,586 -0,97
47 220313 13,723 -1,20
48 2250,00 13,855 -1,43
49 2343,75 14,111 -1,88
50 2 437,50 14,354 2,34
51 2531,25 14,585 -2,79
52 2625,00 14,807 -3,22
53 2718,75 15,018 -3,62
54 281250 15,221 -3,98
55 2 906,25 15,415 —4,30
56 3 000,00 15,602 -4,57
57 3093,75 15,783 4,77
58 3187,50 15,956 —4,91
59 3281,25 16,124 —4,98
60 3 375,00 16,287 -4,97
61 3 468,75 16,445 —4,90
62 3 562,50 16,598 —4,76
63 3 656,25 16,746 —4,55
64 3 750,00 16,891 -4,29
65 3 843,75 17,032 -3,99
66 3 937,50 17,169 -3,64
67 4 031,25 17,303 -3,26
68 4 125,00 17,434 —2,86
69 4218,75 17,563 —2,45
70 4 312,50 17,688 —2,04
71 4 406,25 17,811 -1,63
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lpodomxeHue mabnuypi " 1e

YacToTa
Howmep, i ABCOnOTHBIN Nopor, 4B
My Bapk
72 4 500,00 17,932 -1,24
73 4 687,50 18,166 -0,51
74 4 875,00 18,392 0,12
75 5 062,50 18,611 0,64
76 5250,00 18,823 1,06
77 5437,50 19,028 1,39
78 5625,00 19,226 1,66
79 5812,50 19,419 1,88
80 6 000,00 19,606 2,08
81 6 187,50 19,788 2,27
82 6 375,00 19,964 2,46
83 6 562,50 20,135 2,65
84 6 750,00 20,300 2,86
85 6 937,50 20,461 3,09
86 7 125,00 20,616 3,33
87 7 312,50 20,766 3,60
88 7 500,00 20,912 3,89
89 7687,50 21,052 4,20
90 7 875,00 21,188 4,54
91 8 062,50 21,318 4,91
92 8 250,00 21,445 5,31
93 8 437,50 21,567 573
94 8 625,00 21,684 6,18
95 8 812,50 21,797 6,67
96 9 000,00 21,906 7,19
97 9 375,00 22,113 8,33
98 9 750,00 22,304 9,63
99 10 125,00 22,482 11,08
100 10 500,00 22,646 12,71
101 10 875,00 22,799 14,53
102 11 250,00 22,941 16,54
103 11 625,00 23,072 18,77
104 12 000,00 23,195 21,23
105 12 375,00 23,309 23,94
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OkoryvyaHue mabnuusi [ 1e

YacToTa
Homep, i AbcontoTHbIN nopor, ab
y Bapk
106 12 750,00 23,415 26,90
107 13 125,00 23,515 30,14
108 13 500,00 23,607 33,67
109 13 875,00 23,694 37,51
110 14 250,00 23,775 41,67
111 14 625,00 23,852 46,17
112 15 000,00 23,923 51,04
113 15 375,00 23,991 56,29
114 15 750,00 24,054 61,94
115 16 125,00 24,114 68,00
116 16 500,00 24,171 68,00
117 16 875,00 24,224 68,00
118 17 250,00 24,275 68,00
119 17 625,00 24,322 68,00
120 18 000,00 24,368 68,00
121 18 375,00 24,411 68,00
122 18 750,00 24,452 68,00
123 19 125,00 24,491 68,00
124 19 500,00 24,528 68,00
125 19 875,00 24,564 68,00
126 20 250,00 24,597 68,00
Tabnwuuya n2a— BepxHue rpaHuLbl KpUTUYECKUX Nonoc. YacToTa guckpetmaaumm 32 Ky, YposeHs |
YacTtoTa
Homep Homep (/) B Tabnuue 1a

My Bapk
0 1 62,500 0,617
1 3 187,500 1,842
2 5 312,500 3,037
3 7 437,500 4,185
4 9 562,500 5,272
5 1 687,500 6,289
6 13 812,500 7,233
7 15 937,500 8,103
8 18 1125,000 9,275
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OkoHYaHue mabnuupi [2a

YactoTa
Homep Homep (/) B Tabnuue N1a

my Bapk
9 21 1312,500 10,301
10 24 1 500,000 11,199
1 27 1687,500 11,088
12 32 2 000,000 13,104
13 37 2 312,500 14,027
14 44 2 750,000 15,087
15 50 3 250,000 16,069
16 55 3 875,000 17,078
17 61 4 625,000 18,089
18 68 5 500,000 19,095
19 74 6 500,000 20,079
20 79 7 750,000 21,098
21 85 9 250,000 22,046
22 94 11 500,000 23,030
23 108 15 000,000 23,923

Tabnwnuya 26 — BepxHue rpaHuLbl KpUTUYECKKUX nonoc. YacToTa guckpetmsauum 44,1 kY. YpoBeHs |

YacTtoTa

Homep Howmep (i) B Tabnuue 16

my Bapk
0 1 86,133 0,850
1 2 172,266 1,694
2 3 258,398 2,625
3 5 430,664 4,124
4 6 516,797 4,882
5 8 689,063 6,301
6 9 775,195 6,959
7 11 947,461 8,169
8 13 1119,727 9,244
9 15 1291,992 10,195
10 17 1 464,258 11,037
11 20 1722,656 12,125
12 23 1981,055 13,042
13 27 2 325,586 14,062
14 32 2756,250 15,100
15 37 3 186,914 15,955
16 45 3 875,977 17,079
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YactoTa
Homep Howmep (/) B Tabnuue 16
my Bapk

17 50 4 478,906 17,904
18 55 5 340,234 18,922
19 61 6 373,828 19,963
20 68 7 579,688 20,971
21 75 9 302,344 22,074
22 81 11 369,531 22,984
23 93 15 503,906 24,013
24 106 19 982,813 24,573

Tabnuya 28 — BepxHu

€ rpaHuubl KpUTUYEeCKux nonoc. Yactota guckpeTtusauyum 48kl y. YposeHs |

YacTtoTa
Homep Homep (/) B Tabnuue 18
my Bapk
0 1 93,750 0,925
1 2 187,500 1,842
2 3 281,250 2,742
3 4 375,000 3,618
4 5 468,750 4,463
5 6 562,500 5,272
6 7 656,250 6,041
7 9 843,750 7,457
8 10 937,500 8,103
9 12 1125,000 9,275
10 14 1312,500 10,301
11 16 1 500,000 11,199
12 19 1781,250 12,347
13 21 1 968,750 13,002
14 25 2 343,750 14,111
15 29 2718,750 15,018
16 35 3 281,250 16,124
17 41 3 843,750 17,032
18 49 4 687,500 18,166
19 53 5 437,500 19,028
20 58 6 375,000 19,964
21 65 7 687,500 21,052
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OkoHYaHue mabnuupi 28

YactoTa
Homep Howmep (/) B Tabnuue .18
my Bapk
22 73 9 375,000 22,113
23 79 11 625,000 23,072
24 89 15 375,000 23,991
25 102 20 250,000 24,597
Tabnwuuya In2r — BepxHue rpaHuLbl KpUTuYeckmx nonoc. Yactora guckpetusauum 32 kl'y,. Yposehs I
YacTtoTa
Homep Howmep (/) B Tabnuue 1r
my Bapk
0 1 31,250 0,309
1 3 93,750 0,925
2 6 187,500 1,842
3 10 312,500 3,037
4 13 406,250 3,903
5 17 531,250 5,006
6 21 656,250 6,041
7 25 781,250 7,004
8 30 937,500 8,103
9 35 1093,750 9,090
10 41 1281,250 10,139
1 47 1 468,750 11,058
12 51 1 687,500 11,988
13 56 2 000,000 13,104
14 61 2312,500 14,027
15 68 2 750,000 15,087
16 74 3 250,000 16,069
17 79 3 875,000 17,078
18 85 4 625,000 18,089
19 92 5500,000 19,095
20 98 6 500,000 20,079
21 103 7 750,000 21,098
22 109 9 250,000 22,046
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YacToTa
Homep Howmep (/) B Tabnuue I1r
my Bapk
23 118 11 500,000 23,030
24 132 15 000,000 23,923

Tabnwuya 20 — BepxHue rpaHuybl kputudeckux nonoc. Yactorta guckpetusauymu 44, 1kMy. YposeHs

YacroTa
Homep Homep (/) B Tabnuue 14

My Bapk
0 1 43,066 0,425
1 2 86,133 0,850
2 3 129,199 1,273
3 5 215,332 2,112
4 7 301,465 2,934
5 10 430,664 4,124
6 13 559,863 5,249
7 16 689,063 6,301
8 19 818,262 7,274
9 22 947,461 8,169
10 26 119,727 9,244
1 30 1291,092 10,195
12 35 1507,324 11,232
13 40 1722,656 12,125
14 46 1 981,055 13,042
15 51 2 325,586 14,062
16 56 2 756,250 15,100
17 62 3 273,047 16,11
18 69 3 875,977 17,079
19 74 4 478,906 17,904
20 79 5 340,234 18,922
21 85 6 373,828 19,963
22 92 7 579,688 20,971
23 99 9 302,344 22,074
24 105 11 369,531 22,984
25 17 15 503,906 24,013
26 130 19 982,813 24,573
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Tab6nunya M2e — BepxHue rpaHuLbl KpuTudeckux nonoc. Yactota guckpetusaumm 48ky,. YpoeHs |l

YactoTa
Homep Homep (/) B Tabnnue 1e

my Bapk
0 1 46,875 0,463
1 2 93,750 0,925
2 3 140,625 1,385
3 5 234,375 2,295
4 7 328,125 3,184
5 9 421,875 4,045
6 12 562,500 5,272
7 14 656,250 6,041
8 17 796,875 7,119
9 20 937,500 8,103
10 24 1125,000 9,275
11 27 1265,625 10,057
12 32 1 500,000 11,199
13 37 1734,375 12,170
14 42 1968,750 13,002
15 49 2 343,750 14,111
16 53 2718,750 15,018
17 59 3281,250 16,124
18 65 3 843,750 17,032
19 73 4 687,500 18,166
20 77 5 437,500 19,028
21 82 6 375,000 19,964
22 89 7 687,500 21,052
23 97 9 375,000 22,113
24 103 11625,000 23,072
25 113 15 375,000 23,991
26 126 20 250,000 24,597

2 NcuxoakycTuueckan mogens 2

2.1 O6bwue cBepeHnnA

McuxoakycTuyeckan Mogenb 2 — HesaBUCUMas NCUXoaKycTUYeckas Mofenb, KoTopasi MOXET BbiTb CKOPPEKTMPO-
BaHa W aganTupoBaHa K Nobomy ypoBHI0. B aToM npunoxeHun gaetca oblyee onucaHne ncmxoakycTu4eckoi mogenu 2
n foctatoqHas uHdopmauus ana ee peanusauum Ha YposHsix | 1 Il. Meuxoakyctudeckasi Mmogens YposHs Il 6asupyetca
Ha aToii peanusauuun. Moaenb aganTupoBaHa B COOTBETCTBUM C onucaHueM kogepa YpoBHhs ll1.

Bnok pacyeTa nopora MackupoBaHUA UMeeT TpU BXoaa:

1. CmMmeLlleHue okHa aHanuaa iblen, rae 384 < jblen < 640. MNapameTp iblen ponxeH ocTaBaTbCA NOCTOAHHBLIM Ha NPo-
TAXEHUN BCEro npouecca pacyeta nopora MackuposaHus. Ecnu HeobxoagmMMo BEIMUCIIUTL NOPOrK ANA ABYX PasnnuyHbIX
cMeleHnit (kak Ha YposHe lll), To TpebyeTcs gBa pacyeTa, Kaxablil C COOTBETCTBYHOLLE (PUKCUPOBAHHOW ANWUHOW CMe-
weHus. B cnyvae, koraa iblen BHe Anana3soHa 384—640, HeobxoAUMO BLIYUCIIEHUE MCUXOAKYCTUYECKUX NOPOroB ¢ pas-

NUYHBIMKU ANUHaMKU OKOH U cMeLLeHuii. EcTb aBa cnocoba BhINMOMHUTL 3TO:

a) ucnonb3oBaTb NpeobpasoBaHUe pa3nuUYHO ANWHEI U NEPECYUTaTb UCXOAHBIE KOI(ULNEHTHI AN MOAEN!;
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6) ncnonb3oBaTtb Ty Xe ANWHY Npeobpa3oBaHus, HO € cyllecTBEHHO Bonee KOPOTKUM OKHOM XaHa, NoaxoAsLmUM
ANA AaHHbIX U 3afa4e.

Bei6op ocTaBnAoT 3a KOHKPETHOW peanusauuei.

2. Hosele iblen oTc4eToB curHana, BMecTe ¢ 3agepXaHHbiMu oTcHeTamu (nubo B Habope dunetpos, nubo B Gnoke
NcUXoaKyCTUYECKOro pacyeTa) NoMeLLaloTea NO LUEeHTPY OkHa aHanu3a.

3. [AnA ctaHgapTHBIX YacToT AUCKPETU3aLUun NpeaycMOTpeHbl COOTBETCTBYOWME Tabnuubl. YacToTa guckpeTusa-
L, Kak u iblen, fomKkHa ocTaTbCsl NOCTOAHHOW Ha NPOTAXEHUW OQHOW peanu3auumn pacHeTa nopora MackupoBaHUS.

Bbixo,0M NcnxoaKycTUYeCcKon MoAenn 2 ABNSAETCA BEKTOP OTHOLWEHWIA curHan-macka, SMR,, KoTopblii agantupy-
€TCS1 K YPOBHAM KaK OMUCaHO HUXE.

Mepen peanusauueit Mogenu maccus faHHblX BN, a Takke Maccusbl r U f, AONXHLI 6bITb 06HYNEBaHbI.

Ha YpoBHe |l 3Ha4eHUsA NCUXoaKyCTUECKUX OTHOLUEHUI AOMKHbI ObiTh BEIMUCHEHBI ABaXA bl AN Kaxaoro dpeima.
XyALUWiA U3 ABYX BapuaHTOB UCMONb3yeTCA Npu pacnpeaeneHnn 6UToB, kak nokasaHo B NporpamMHoii Moaenu Ansi YpoBHei
I n 1l ¢ ncuxoakycTU4eCckoin Moaenbio 2.

2.2 KommeHTapuu K 0603HaYeHUAM

B TeueHune npouecca BLIMUCASHUA NOPOra MackupoBaHUA UCNONBL3YIOTCA TPU UHAEKCa:

® — HOMep cnekTpanbHoi NuHUKN BN, uHaeke 1 COOTBETCTBYET NOCTOAHHOW cocTaBrnsiolleid, uHaekc 513 cooT-
BETCTBYET YacToTe HalkBuCTa,

b — HOMep pasgena, ecriv Npu BeIMUCNEHUN UCNONB3YETCA CBEPTKa UNK cyMMa, bb ByaeT ncnonb3oBaTbes B Kaye-
CTBE NepeMeHHOW CYMMUPOBaHUs, Hymepauusa pasgena HaduHaeTea ¢ 1,

n — HOMep YaCTOTHOI NOMockl, UHAEKC 1 COOTBETCTBYET CaMON HUXHEeR noroce cybnornocHoro Habopa puneTpoB.

I2.3 ®yHKUMA pacnpefieneHns MackupoBaHUs

Heckorbko cneayoLux no3uLnii OTHOCATCA K (hyHKLUK pacnpeneneHns mackuposaHus. OHa BeIMUCNAETCA No opmyne

tmpx =1,05(j - i),

rae | — 3HadeHue (B Bapkax), cooTBeTCTBYIOLEE NONOCE, ANS KOTOPOIA paccuUTLIBAETCst DYHKUMSI pacnpefeneHus;
J — paccTosiHue (B Bapkax) 4o nonockl, Ha KOTOPYIO OKa3biBaET BNUAHWE nonoca /.
tmpx — BpeMeHHas nepeMeHHas.

X = 8min((tmpx —0,5)2 —2(tmpx - 0,5),0)

rAe X — BpPeMeHHas nepemMeHHas,
min(a, b) — yHKLMA, BO3BpaLyaloWan HauMeHbLUee 3Ha4YeHNe U3 a u b.

0,5
tmpy =15,811389 + 7,5(tmpx+0,474)—17,5(1,0 +(tmpx + 0,474)2)

tmpy sBNseTcs elle o4HON BpeMEHHOW NepeMeHHON.

(x+tmpy)
if (tmpy < —100)then{sprdngf (i, j) = O} else{ sprdngf (i, j) =10 10

2.4 Nopsapok pacuyeTta nopora

Cnegytowue waru HeobxoguMbl Ans Bulumcnenuss SMRn.

1. BoccraHoBneHnune 1024 otc4yeToB BXOAHOIO CUrHana.

iblen HOBBLIX OTCHETOB CTAHOBATCA AOCTYMHLIMUA NPU KaXAoM o6palyeHun K NoporoBoMy reHepatopy. Moporosbiit
reHeparop AormkeH xpaHuTb 1024 oTcyeToB iblen u 06beMHUTL 3T OTCHETHI AN TOYHOIO BoccTaHoBneHus 1024 nocne-
JloBaTenbHbIX OTCYETOB BXOJHOrO CUrHana si, rae i — uHaeke, 1 <=i <= 1024 TekyLlero BXO4HOro NoToKa.

2. BblMMCreHUe KOMMMEKCHOro crekTpa BXOQHOro curHana.

Bo-nepseblix, si B3BeluMBaeTcs B OkHe XaHHa AnuHoi 1024, To ecTb

2n(i-0,5
swW; =§; [0,5—0,5003 (E(I—)D

1024

CnepyeT 06paTUTb BHUMaHWe Ha To, YTo Ha YpoBHe |l MoxeT ucnonb3oBaTbes Boree KOpPOTKOE OKHO, NpU aKTUB-
HOM MNepekIItlo4eHNI OKOH, C COOTBETCTBYIOLLIUM LIEHTPUPOBaHWEM, COrnacHo onucaHuio kogepa YpoBHs lIl.

Bo-BTOpbLIX, BLIUUCTIAETCA CTaHAapTHOe npsAMoe BId sw;.

B-TpeThux, onpefensioTca aMnnuTyaHas r, n dasosas f, coctasnaolme npeobpasoBaHHOro curHana sw;.

3. BblucneHune npefckasaHua ru f. . .

MpeackasaHHble BENUYUHBI aMITIUTYALI, re, U ¢asbl f o BHIMMCNAOTCA N0 NpeLecTBYOLWMM ABYM NOPOroBLIM 6no-

kKamruf.
Fo=2,0r, (t=1)-r,(t-2);

fo=20f, (1)1, (t-2),
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rge t — TeKywuit Homep broka;
t -1 — npeabiayLwuit 6rok;
t—2 — 6ok, NnpefLlecTBYIOWMIA NpeablayLLemMy 6noKy.
4. BblumcneHue Mepbl HeONpeAeneHHoCTn ¢, .

. "2 A a2\
((rmcosfm—rwcostm) +(rwsinfw—rmsintm) J

Cyp =

o+ abs(;w)

LleHoii yxyALUeHMS KavyecTBa 3Ta Mepa MOXET ObiTb BblYMCMEHa TONMbKO ASsi YACTOTHLIX IMHUIA B HIDKHEH YacTu
cnekTtpa. PacyeT fonxeH ObiTb BLINOMHEH OT NOCTOAHHOW COCTaBNAOLWe Ao, No kpailHel Mepe, 3 Ky U NpeanoduTUTENb-
Ho — 7 KI'y, OrpaHuyeHne BepxHero npegena Huxe 5,5 kly MOXET 3HaUUTENBHO YXYALUUTEL CYyGLEKTUBHYIO OLIEHKY anro-
puTMa cxXaTus. 3HaueHus ¢, Bblllie 3TOro npefena AomMkHbl 6biTb ycTaHoBNeHbl paBHeIMKM 0,3. Nyywmne pesynsratsl OyayT
nonyYeHs! Npu BuIYUCHEHUN ¢, A0 20 Ky,

5. BbluMCrieHUe 3HEPrUK U HEOMPEAENEHHOCTU B pasgenax.

OHeprua B Kax/oM pasfene e

whigh,
_ 2
e= > 0,
o=nlow,
1 B3BelLleHHaA HeonpeAeneHHOCTb Cy!
whigh,,
Cp= Io Cp-
w=wlow,

Pa3bueHune Ha pasfenbl obecnevnBaeT paspelleHune, NpuGNU3UTeNLHO paBHOe oAHON NMuHUKM BN nnn 1/3 kpuTtu-
Yyeckoil nonockl. Ha HMXHMX YacToTax ofgHa NuHua BN cooTBeTCTBYET 0OgHOMY pasgeny. Ha BepxHux vactotax 6onbluas
YacTb NUHUKM 0BbeanHAETCA B OAUH pasfen. IpaHuubl pa3genos AN KaXAon M3 Tpex 4acToT AUCKPETU3aLUMKN yKasaHbl
B Tabnuue C3. OTn 3HaueHns ByayT MCNonb30BaThCH B NPOLEcce BLIYMCIIEHUN Nopora.

AnA Kaxaoih YacToTbl AUCKpeTU3aLMM CyLlecTBYET 3HavYeHUe bmax, cOOTBETCTBYIOLWEE caMOMy GonbLuoMy
3Ha4eHuo b.

6. BbluncrneHne cBepTKU 9HEPrUil U HeonpeaeneHHOCTU pa3aerioB ¢ (hyHKUMeH pacnpeaeneHns MackupoBaHUs:

bmax
ecb, = D' ey, sprdngf(bvaly,,bval,);
bb—1
bmax
cty= Y. Cpp sprdngf(bvalyy,bvaly).
bb=1

lMockonbky cf, B3BeLIMBaETCA C 3Hepruein curHana, OHo OMKHO GbITb HOPManU3oBaHo K chy,.

OnHOBPEMEHHO, U3-3a OTCYTCTBUSA HOPMUPOBaHMWS pacnpocTpaHsatoLenca pyHKLMKN, AOMKHO BbITb HOpManNuU3oBaHo
echy, ¥ BbIYUCIIEHA HOPManW3oBaHHas SHeprus en,,.

*
eny, = echy, * rorm,,

KoadhcpuLneHT HopMmanuaauumn rnorm;:

1

rnormy = Prmax

> sprdngf (bvalyp, bvaly)
bb=0

7. MNpeobpasoBaHue cbb B UHAEKC TOHANBHOCTY thy,.
tb, = 0,299 - 0,43lIn(chy,)
Kaxablid tby, nexuT B gnanasoHe 0 < thy, <.

8. BbluucneHue Tpebyemoro SNR B kax oM pasgene.
Heobxogumoe oTHowweHne curHan—LiuyM, SNRy:

SNRy, = max (minvaly, tby * TMN,, + (1= thy ) * NMT, ),
rae max(a, b) — dyHKUuMs, Bo3BpallatoLlasa Hanbornbluee 3Ha4eHe us a u b;
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TMN, — 3HaveHue Ans ToHanbHoro Mackepa (B AB) B pasaene;

NMT, — 3HaveHue Ans wymoBoro Mackepa (B Ab) B pasgene, NMT, = 5,5 o5 Ans Bcex b.
9. BbMUCNEHWE OTHOLLIEHUS MOLLHOCTEIA.
OTHoLeHWe MoLHoCTeil bey,

_SNR,
be = 10 10

10. BblMMcrieHne haKTUYECKOro SHEPreTUHECKOro Nopora hby,
nby, = enybec,
11. PacnpocTtpaHeHue nopora no nuHusamM Brd, nb,,.
nb,
nbm = ;b
whighy, — olow, +1
12. MpubaeneHune abcontoTHLIX NOPOroB AN NonyyYeHns npubaBneHns sHepreTUHecKoMy nopory cnbiwnmocTw, thr,

thr,, = max(nb,,,absthr,)

3HaudeHus absthr B 4b faHbl B Tabnuuax N4 0THOCUTENBHO YPOBHS, COOTBETCTBYOLLIEro aHepriuu BIrd cuHycongbl am-
nnuTygon £1/2 /sb. 3HaveHns B 4B gomkHbl ObITe NpeobpasoBaHLl B 3HePruto nocne HopMUpoBaHusa koadduumnerTos brod.

13. PerynupoBaHue npe-axa

Ha YpoBHe |l BbINonHAeTCA perynupoaHmne npe-asxa. GakTMyeckuid npoLiece peryrmpoBaHns onucLIBaeTcs B 4acTu
cneyudmKkauum kogepa ans YposHs Ill. 3ToT war nponyckaetca ansa YposHei | v 1.

14. BbluucneHWe oTHOLLeHUs curHan-macka SMR,,

OHeprus B nonoce epartn.

3atem, ecnu (whigh, = 1), To ypoBeHb LiyMa B nonoce, npart,, BLIYUCNAETCA Kak

whigh,
npart,= Y thr,

o=nlow,
nHave

npart, = min(thrm,m,,,n,....,t‘hrm,,,‘gh’7 )*(mhigh,, - olow, +1),
rae min (a,..., Z) — yHKUMSA, Bo3BpalLaoLas HauMeHbLIee NONOXNUTENbHOE 3HAa4YeHne U3 a ... Z.

OTHowWeHus, nocTynatowme B kofep SMR,,, BbIMUCAAOTCA Kak

SMR, = 1019[%J
npart,
Tabnuuya n3a— Pasgensl Ans 4acToThl AuckpeTusayum 32 KMy
Homep wlow whigh bval minval TMN
1 1 1 0,00 0,0 24,5
2 2 4 0,63 0,0 24,5
3 5 7 1,56 20,0 24,5
4 8 10 2,50 20,0 24,5
5 11 13 3,44 20,0 24,5
6 14 16 4,34 20,0 24,5
7 17 19 5,17 20,0 245
8 20 22 5,94 20,0 24,5
9 23 25 6,63 17,0 24,5
10 26 28 7,28 15,0 24,5
1 29 31 7,90 15,0 24,5
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OkoH4YaHuUe mabnuupl I 3a

Homep olow ohigh bval minval TMN
12 32 34 8,50 10,0 245
13 35 37 9,06 7,0 245
14 38 41 9,65 7,0 24,5
15 42 45 10,28 4,4 24,8
16 46 49 10,87 44 254
17 50 53 11,41 45 259
18 54 57 11,92 4,5 26,4
19 58 61 12,39 4,5 26,9
20 62 65 12,83 45 27,3
21 66 70 13,29 45 27,8
22 71 75 13,78 4,5 28,3
23 76 81 14,27 4,5 28,8
24 82 87 14,76 45 29,3
25 88 93 15,22 4,5 29,7
26 94 99 15,63 4,5 30,1
27 100 106 16,06 45 30,6
28 107 113 16,47 45 31,0
29 114 120 16,86 4,5 31,4
30 121 129 17,25 45 31,8
31 130 138 17,65 45 32,2
32 139 148 18,05 45 32,5
33 149 159 18,42 4,5 32,9
34 160 170 18,81 4,5 33,3
35 171 183 19,18 45 33,7
36 184 196 19,55 4,5 34,1
37 197 210 19,93 4,5 34,4
38 211 225 20,29 45 34,8
39 226 240 20,65 45 352
40 241 258 21,02 4,5 35,5
41 259 279 21,38 4,5 35,9
42 280 300 21,74 45 36,2
43 301 326 22,10 45 36,6
44 327 354 22,44 4,5 36,9
45 355 382 22,79 4,5 37,3
46 383 420 23,14 45 37,6
47 421 458 23,49 4,5 38,0
48 459 496 23,83 4,5 38,3
49 497 513 24,07 45 38,6
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Tabnwuuya 36— Pasgenbl Ans YyacToTel AuckpeTusayum 44,1 'y,

Homep wlow whigh bval minval TMN
1 1 1 0,00 0,0 245
2 2 2 0,43 0,0 245
3 3 3 0,86 0,0 245
4 4 4 1,29 20,0 245
5 5 5 1,72 20,0 245
6 6 6 2,15 20,0 245
7 7 7 2,58 20,0 245
8 8 8 3,01 20,0 245
9 9 9 3,45 20,0 245
10 10 10 3,88 20,0 245
1" 1" 1" 4,28 20,0 24,5
12 12 12 4,67 20,0 24,5
13 13 13 5,06 20,0 24,5
14 14 14 5,42 20,0 245
15 15 15 577 20,0 24,5
16 16 16 6,11 17,0 245
17 17 19 6,73 17,0 245
18 20 22 7,61 15,0 245
19 23 25 8,44 10,0 245
20 26 28 9,21 7,0 245
21 29 31 9,88 7,0 245
22 32 34 10,51 44 25,0
23 35 37 11,11 4,5 25,6
24 38 40 11,65 4,5 26,2
25 41 44 12,24 45 26,7
26 45 48 12,85 45 27,4
27 49 52 13,41 45 27,9
28 53 56 13,94 45 28,4
29 57 60 14,42 45 28,9
30 61 64 14,86 45 294
31 65 69 15,32 45 29,8
32 70 74 15,79 45 30,3
33 75 80 16,26 45 30,8
34 81 86 16,73 4,5 31,2
35 87 93 17,19 4,5 31,7
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OkoryaHue mabnuupi .36

Homep wlow ohigh bval minval TMN
36 94 100 17,62 4,5 32,1
37 101 108 18,05 4,5 32,5
38 109 116 18,45 4,5 32,9
39 117 124 18,83 4,5 33,3
40 125 134 19,21 4,5 33,7
41 135 144 19,60 4,5 34,1
42 145 155 20,00 4,5 34,5
43 156 166 20,38 4,5 34,9
44 167 177 20,74 4,5 35,2
45 178 192 21,12 4,5 35,6
46 193 207 21,48 4,5 36,0
47 208 222 21,84 4,5 36,3
48 223 243 22,20 4,5 36,7
49 244 264 22,56 4,5 37,1
50 265 286 22,91 4,5 A37,4
51 287 314 23,26 4,5 37,8
52 315 342 23,60 4,5 38,1
53 343 371 23,95 4,5 38,4
54 372 401 24,30 4,5 38,8
55 402 431 24,65 4,5 39,1
56 432 469 25,00 4,5 39,5
57 470 513 25,33 3,5 39,8

Tabnwuya 38— Pa3gensl ANs YacToTel guckpeTmaauum 48 Ky,

Homep olow ohigh bval minval TMN
1 1 1 0,00 0,0 245
2 2 2 0,47 0,0 245
3 3 3 0,94 0,0 245
4 4 4 1,41 20,0 245
5 5 5 1,88 20,0 245
6 6 6 2,34 20,0 245
7 7 7 2,81 20,0 245
8 8 8 3,28 20,0 245
9 9 9 3,75 20,0 24,5
10 10 10 4,20 20,0 24,5
11 11 11 4,63 20,0 24,5
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Homep alow whigh bval minval TMN
12 12 12 5,05 20,0 245
13 13 13 5,44 20,0 245
14 14 14 5,83 20,0 245
15 15 15 6,19 20,0 24,5
16 16 16 6,52 17,0 24,5
17 17 17 6,86 17,0 24,5
18 18 20 7,49 15,0 24,5
19 21 23 8,40 10,0 24,5
20 24 26 9,24 7,0 24,5
21 27 29 9,97 7,0 24,5
22 30 32 10,65 4,4 251
23 33 35 11,28 4,5 25,8
24 36 38 11,86 45 26,4
25 39 41 12,39 4,5 26,9
26 42 45 12,96 4,5 27,5
27 46 49 13,56 4,5 28,1
28 50 53 14,12 4,5 28,6
29 54 57 14,62 4,5 29,1
30 58 62 15,14 4,5 29,6
31 63 67 15,67 4,5 30,2
32 68 72 16,15 4,5 30,7
33 73 77 16,58 4,5 31,1
34 78 83 17,02 45 31,5
35 84 89 17,44 45 31,9
36 90 95 17,84 4,5 32,3
37 96 103 18,24 4,5 32,7
38 104 111 18,66 4,5 33,2
39 112 120 19,07 4,5 33,6
40 121 129 19,47 4,5 34,0
41 130 138 19,85 4,5 34,3
42 139 149 20,23 4,5 34,7
43 150 160 20,63 4,5 35,1
44 161 173 21,02 4,5 35,5
45 174 187 21,40 4,5 35,9
46 188 201 21,76 45 36,3
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OkoH4YaHue mabnuupi I 3e

Homep olow ohigh bval minval TMN
47 202 219 2212 45 36,6
48 220 238 22,47 45 37,0
49 239 257 22,83 4,5 37,3
50 258 283 23,18 4,5 37,7
51 284 309 23,53 4,5 38,0
52 310 335 23,88 45 38,4
53 336 363 24,23 4,5 38,7
54 364 391 24,58 4,5 39,1
55 392 423 24,93 4,5 39,4
56 424 485 25,27 45 39,8
57 466 507 2561 35 40,1
58 508 513 25,81 3,5 40,3
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Homep (nMuHKg) Homep (MuHKS)
absthr, nb absthr, ab
HuxHaa rpaHuya BepxHas rpaHuua HuxHa8a rpaHuda BepxHa8 rpaHuLa
1 1 58,23 35 35 3,04
2 2 33,44 36 36 2,93
3 3 2417 37 37 2,83
4 4 19,20 38 38 2,73
5 5 16,05 39 39 2,63
6 6 13,87 40 40 2,53
7 7 12,26 41 41 2,42
8 8 11,01 42 42 2,32
9 9 10,01 43 43 2,22
10 10 9,20 44 44 212
11 11 8,62 45 45 2.02
12 12 7,94 46 46 1.92
13 13 7,44 47 47 1.81
14 14 7,00 48 48 1,71
15 15 6,62 49 50 1,49
16 16 6,28 51 52 1,27
17 17 5,97 53 54 1,04
18 18 5,70 55 56 0,80
19 19 5,44 57 57 0,55
20 20 5,21 59 60 0,29
21 21 5,00 61 62 0,02
22 22 4,80 63 64 -0,25
23 23 4,62 65 66 -0,54
24 24 4,45 67 68 -0,83
25 25 4,29 69 70 -1,12
26 26 4,14 71 72 -1,43
27 27 4,00 73 74 -1,73
28 28 3,86 75 76 -2,04
29 29 3,73 77 78 -2,34
30 30 3,61 79 80 -2,64
31 31 3,49 81 82 -2,93
32 32 3,37 83 84 -3,22
33 33 3,26 85 86 -3,49
34 34 3,15 87 88 -3,74
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[IpodomxerHue mabnuupl 4a

Homep (nuHug) Homep (nuHug)
absthr, pb absthr, pb
HwxHAa rpaHuua BepxHaa rpaHuua HuxHAA rpaHuua BepxHaa rpaHuua

89 90 -3,98 241 248 4,31
91 92 —4,20 249 256 4,79
93 94 —4,40 257 264 5,31
95 96 —4,57 265 272 5,88
97 100 —4,82 273 280 6,50
101 104 —4,96 281 288 7,19
105 108 —4,97 289 296 7,93
109 112 —4,86 297 304 8,75
113 116 —4,63 305 312 9,63
117 120 —4,29 313 320 10,58
121 124 -3,87 321 328 11,60
125 128 -3,39 329 336 12,71
129 132 —2,86 337 344 13,90
133 136 —2,31 345 352 15,18
137 140 1,77 353 360 16,54
141 144 -1,24 361 368 18,01
145 148 -0,74 369 376 19,57
149 152 -0,29 377 384 21,23
153 156 0,12 385 392 23,01
157 160 0,48 393 400 24,90
161 164 0,79 401 408 26,90
165 168 1,06 409 416 29,03
169 172 1,29 417 424 31,28
173 176 1,49 425 432 33,67
177 180 1,66 433 440 36,19
181 184 1,81 441 448 38,86
185 188 1,95 449 456 41,67
189 192 2,08 457 464 44,63
193 200 2,33 465 472 47,76
201 208 2,59 473 480 51,03
209 216 2,86

MpuMeyaHune— 3HadeHne 0 b cooTBeTCTBY-
217 224 3,17 €T ypoBHIO abcomnoTHOro mopora crneilMMocTn Ha 96 gb
295 239 351 HWXe YPOBHSA 3HEPrui CUHYCOWAANbHON BOMHLI C aMMUTy-

' fon * 32760.

233 240 3,89
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Homep (nuHns) Homep (nuHns)
absthr, ob absthr, ob
HuxHAA rpaHuua BepxHas rpaHuLa HuxHAA rpaHuua BepxHAs rpaHuLa
1 1 45,05 35 35 1,68
2 2 25,87 36 36 1,53
3 3 18,70 37 37 1,38
4 4 14,85 38 38 1,23
5 5 12,41 39 39 1,07
6 6 10,72 40 40 0,90
7 7 9,47 41 41 0,74
8 8 8,50 42 42 0,56
9 9 7,73 43 43 0,39
10 10 7,10 44 44 0,21
1 1 6,56 45 45 0,02
12 12 6,11 46 46 -0,17
13 13 572 47 47 -0,36
14 14 5,37 48 48 -0,56
15 15 5,07 49 50 -0,96
16 16 4,79 51 52 -1,37
17 17 4,55 53 54 -1,79
18 18 4,32 55 56 -2,21
19 19 4,11 57 58 -2,63
20 20 3,92 59 60 -3,03
21 21 3,74 61 62 -3,41
22 22 3,57 63 64 3,77
23 23 3,40 65 66 —4,09
24 24 3,25 67 68 —4,37
25 25 3,10 69 70 —4,60
26 26 2,95 71 72 -4,78
27 27 2,81 73 74 —4,91
28 28 2,67 75 76 —4,97
29 29 2,53 77 78 —4,98
30 30 2,39 79 80 —4,92
31 31 2,25 81 82 —4,81
32 32 2,11 83 84 —4,65
33 33 1,97 85 86 —4,43
34 34 1,83 87 88 4,17
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OkoHryaHue mabnuupi .46

Homep (nuHus) Homep (nuHug)
absthr, pb absthr, pb
HuxHAA rpaHuua BepxHaa rpaHuua HuxHAA rpaHuda BepxHaa rpaHuua

89 90 -3,87 241 248 13,56
91 92 -3,54 249 256 15,30
93 94 -3,19 257 264 17,23
95 96 —2,82 265 272 19,33
97 100 —2,06 273 280 21,64
101 104 -1,33 281 288 24,15
105 108 -0,64 289 296 26,88
161 164 3,25 297 304 29,84
165 168 3,49 305 312 33,04
161 164 3,25 313 320 36,51
165 168 3,49 321 328 40,24
161 164 3,25 329 336 44,26
165 168 3,49 337 344 48,58
161 164 3,25 345 352 53,21
165 168 3,49 353 360 58,17
161 164 3,25 361 368 63,48
165 168 3,49 369 376 69,13
161 164 3,25 377 384 69,13
165 168 3,49 385 392 69,13
161 164 3,25 393 400 69,13
161 164 3,25 401 408 69,13
165 168 3,49 409 416 69,13
169 172 3,74 417 424 69,13
173 176 4,02 425 432 69,13
177 180 4,32 433 440 69,13
181 184 4,64 441 448 69,13
185 188 4,98 449 456 69,13
189 192 5,35 457 464 69,13
193 200 6,15

MpuMeyaHune— 3HadeHne 0 b cooTBeTCTBY-
201 208 7,07 €T ypoBHIO abcomnoTHOro nopora crneilnMocTn Ha 96 ab
209 216 8.10 zggeigggggﬂ 3Hepruy cuHyconansHoi BOMHLI ¢ aMnnnTy-
217 224 9,25
225 232 10,54
233 240 11,97
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Homep (nuHns) Homep (nuHns)
absthr, ob absthr, ob
HuxHAs rpaHnua BepxHas rpaHuua HuxHAA rpaHuua BepxHas rpaHuua

1 1 42,10 36 36 1,04

2 2 24,17 37 37 0,86

3 3 17,47 38 38 0,67

4 4 13,87 39 39 0,49

5 5 11,60 40 40 0,29

6 6 10,01 41 41 0,09

7 7 8,84 42 42 -0,11
8 8 7,94 43 43 -0,32
9 9 7,22 44 44 -0,54
10 10 6,62 45 45 -0,75
1 1 6,12 46 46 -0,97
12 12 5,70 47 47 -1,20
13 13 5,33 48 48 -1,43
14 14 5,00 49 50 -1,88
15 15 4,71 51 52 -2,34
16 16 4,45 53 54 2,79
17 17 4,21 55 56 -3,22
18 18 4,00 57 58 -3,62
19 19 3,79 59 60 -3,98
20 20 3,61 61 62 —4,30
21 21 3,43 63 64 -4,57
22 22 3,26 65 66 4,77
23 23 3,09 67 68 —4,91
24 24 2,93 69 70 —4,98
25 25 2,78 71 72 —4,97
26 26 2,63 73 74 —4,90
27 27 2,47 75 76 —4,76
28 28 2,32 77 78 —4,55
29 29 217 79 80 —4,29
30 30 2,02 81 82 -3,99
31 31 1,86 83 84 -3,64
32 32 1,71 85 86 -3,26
33 33 1,55 87 88 -2,86
34 34 1,38 89 90 -2,45
35 35 1,21 91 92 -2,04
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OkoHrYaHue mabnuupi 48

Homep (nuHug) Homep (nuHug)
absthr, pb absthr, pb
HuxHAa rpaHuua BepxHaa rpaHuua HuxHAA rpaHuda BepxHaa rpaHuua

93 94 -1,63 273 280 30,14
95 96 -1,24 281 288 33,67
97 100 -0,51 289 296 37,51
101 104 0,12 297 304 41,67
105 108 0,64 305 312 46,17
109 112 1,06 313 320 51,04
113 116 1,39 321 328 56,29
117 120 1,66 329 332 61,94
121 124 1,88 333 340 68,00
125 128 2,08 341 348 68,00
129 132 2,27 349 356 68,00
133 136 2,46 357 364 68,00
137 140 2,65 365 372 68,00
141 144 2,86 373 380 68,00
145 148 3,09 381 388 68,00
149 152 3,33 389 396 68,00
153 156 3,60 397 404 68,00
157 160 3,89 405 412 68,00
161 164 4,20 413 420 68,00
165 168 4,54 421 428 68,00
169 172 4,91

MpuMeyaHue— 3HavyeHne 0 b cooTBETCTBY-
173 176 531 €T ypoBHIO abCcomnloTHOro nopora CrneilnMocTi Ha 96 ab
177 180 5,73 HWXe YPOBHS 3HEPrn CUHYCOWAAMNLHON BOMHLI C aMMUTy-

Lo £32760.

181 184 6,18
185 188 6,67
189 192 7,19
193 200 8,33
201 208 9,63
209 216 11,08
217 224 12,71
225 232 14,53
233 240 16,54
241 248 18,77
249 256 21,23
257 264 23,94
265 272 26,90
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Howmep olow,,,4, ohigh,, width,, Howmep olow,,, 1, ohigh, width,,
0 1 0 17 273 1
1 17 0 18 289 1
2 33 0 19 305 1
3 49 0 20 321 1
4 65 0 21 337 1
5 81 0 22 3563 1
6 97 0 23 369 1
7 113 0 24 385 1
8 129 0 25 401 1
9 145 0 26 417 1
10 161 0 27 433 1
1" 177 0 28 449 1
12 193 0 29 465 1
13 209 1 30 481 1
14 225 1 31 497 1
15 241 1 32 513 1
16 257 1
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Mpunoxexnue [
(obsisarenbHoe)

PaspagHaa yyBCTBUTENILHOCTb K OLIMOKam

0.1 O6wue ceepeHun

B 3TOM NpUNoXeHUn NpUBOAUTCA YyBCTBUTENLHOCTb OTAENbHBIX BUTOB K CriydaiiHbiM owwmnbkam, ecnu Tpebyercs
3awyuTa oT owmnbok. OLeHKa YyBCTBUTENLHOCTY (0T 0 A0 5) NpUBOANUTCA ANS KaXoro buta n oTpaxaeT KONU4ECTBO YXYA-

LIEHUS BbI3BAHHOTO OAMHOYHOMN OLLUMOKOM:
5 — kaTactpoduyeckas;
4 — oYeHb pasgpaxatoLas;
3 — pasgpaxaroLjas;
2 — HeMHoro pasgpaxaroLyas,
1 — cnblwuMas,
0 — HeuyBcTBUTENbBHASA.

3TN 3HaYEHUs1 OCHOBLIBAIOTCS HE Ha pesynbTaTax TOMHbIX U3MEPEHUH, a, ckopee, Ha 3HaHuW kogeka. MNpepnonara-
eTcA, UTo o6HapyxeHWe oMboK He UConb3yeTcs.
HekoTopble nonsi notoka 6UTOB He UMEIOT PUKCUPOBaHHOI ASNUHBLL Bce BGUTbI STUX Noneit oueHMBalOTCA Ha vyB-

CTBUTENBLHOCTL K OLUMBKaM, faxe €Cnn oHU He NCNONb3YHTCA.

[nsa Bcex ypoBHell npegnonaraeTcs, YTo camasi Bbicokasi YyBCTBUTENBHOCTD K OLIMOKaM y 3arofioBka 1 NpoBepoy-

HOM UHdopMaLmu.

0.2 YpoBHM I n 1l
MapameTpbl Homep 6uta YyBCTBUTENBHOCTL
PacnpegeneHve 6utos Bce 6uTh 5
Bei6op MaclwTabHbIx KoadhdmLmneHToB Bce 6uThl 5
MacwtabHele kKoadpdurumeHTsl 5 (msb) 4
4 4
3 4
2 3
1 2
0 (Isb) 1
Cy6nonocHLble OTCHETHI 8—16 (msb) 3
(B COOTBETCTBUM C pacnpeaeneHmem 6ur) 5—7 2
3,4 1
(/sb) 0—2 0
A.3 Ypogetb I
MapameTpbl Homep 6uta YyBCTBUTENBHOCTL
scfsi Bce 6uTHI 5
part2_3_length Bce 6uTthl 4
big_values Bce 6uTthl 3
global_gain Bce 6uthl 5
scalefac_compress Bce 6uthi 5
window_switching_flag 0 5

162




FOCT P 54711—2011

OxoHyaHue mabnuupl

NapameTpbl Homep buta YyBcTBUTENBHOCTD

block_type Bce 6uthl 4
mked_block_flag 0 4
table_select Bce 6uthl 5
region0_count Bce 6uthl 3
region1_count Bce 6uthl 3
preflag 0 2
scalefac_scale 0 2
countitable_select 0 3
Subblock_gain 2 (msb) 4

1 3

0 (/sb) 2
scale_fac R 3 (msb) 3(2)

2 3(2)

1 2(1)

0 (/sb) 2(1)
Huffmancodebits 0 2 0...n—I 3—0

R HnvHa scalefac 3aBucuT oOT scale_fac _compress. 3HavyeHnA paspAfHOIA YyBCTBUTENLHOCTU yKasaHbl
ansa scale_fac _scale = 1 (ecnu 0, To 3HaYeHWe [aeTcs B KPYrmbiX ckobkax).
2) Ecrm n — uncro 6uTos Kofa XadbdpmaHa B 04HOM Broke, TO YyBCTBUTENBHOCTD YMEHbLUAETCA IMHERHO

oT 3 Ao 0, Tak kak Homepa 61ToB MeHstoTCA 0T O 40 N (OT HUXKHUX [0 BBICOKUX YacToT).

MepecTaHoBKa 3Ha4eHUii kofa XadhdMaHa.

Ons nonyyYeHna nydwer YCTORYMBOCTU K OLUMBKaM B HWXHER YacTu cnekTpa 3HadeHus koga XaddpmaHa MoryT
nepefaeaTbCs HE B WX JTIOrMYECKOM NOPsiAKe criefoBaHus.

Ecnu max_hlen — MakcumanbHas grvHa KogoBoro criosa Xaddmara no Tabnmiam, KOTopble MCNOMNb3YHTCS AMNA KO-
OMpoBaHus onpefeneHHoro 6rnoka, u n — 4ucno BUToB, UCMONB3YEMbIX ANS KOLWPOBaHWUA faHHbIX bnoka (Ho He dpeii-
ma) MeTof,oM XaddmaHa, To int(h/max_hlen) cnoToB 3amnonHATCA NepBLIMKU CroBaMi Kofa Ha4yuHas C HUXHUX YacToT.
OcTanbHele KogoBble KOMBWHaLMKW NOMELLIAIOTCA B OCTaBLUEECH MECTO CHOBA OT HWXKHWX [0 BbICOKWX YaCToT.

Mocne YepeaoBaHust GUTOB YyBCTBUTENBHOCTL BUTa k+i*int (n/max_hlen) ymeHbLuaeTcs NuHeiHo oT 3 fo O ¢ name-
HeHuneM k ot 0 go int(n/max_hlen) — I, rpe i = 0,..., max_hlen — |, n n — 4ucno 6uTos koga XaddpmaHa B ogHOM Broke.

3T0 pekoMeHyeMas NpakTuka AN AaHHbIX BceX KaHanoB YpoBHs lIl, e BaxHa yCTORYMBOCTb K OLLIMBKaM.
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MpunoxeHue E
(o6sa3aTenbHoOe)

MackupoBaHue owmnb0kK

HononHuTenbHoW yHKUNEH kogUupoBaHHOro notoka 6MToB sABNAeTcA Hanudne CRC-koaa, KoTopbiilt obecne-
yuBaeT obHapyXeHUe HEKOTOpbIX OWMBOK B npouecce AeKOoAMPoBaHUS. PaccTodaHne XaMMUHra Ans 3Toro koga
¢ o6HapyxeHuem ownbok d=4, 4To No3BonseT obHapyXuTb A0 3 OANHOYHBIX OWKNGOYHEIX BUTOB UNKU OAUH OWNGOY-
Hblii NakeT ANUHON fo 16 6uToB. KONMUecTBO M NO3ULMSA 3alUuLLeHHLIX BUTOB B Npegenax 0AHOro KOAMPOBaHHOMo
ayanogpeiiMa obblYHO 3aBUCUT OT YPOBHS, pPeXUMa, CKOPOCTU Nepejaydn JaHHbIX U 4acToThl AUCKPETU3aLUN.

3T0 MOXeT 6bITb UCNONBL30BaHO AN YNpaBneHUsi cTpaterneil MackupoBaHus ownbok B Lensax usbexartb cepbes-
HbIX YXYALWEHWH BOCCTAHOBNEHHOrO CUrHarna u3-3a Hanu4yms ownbok B Haubonee KpUTUYHON YacT UHDOpMaLuu.

Ons MackupoBaHWA MOTYT NPUMEHATLCA U3BECTHBIE METOAbI, HAaNpuMep MeTod UH(MOPMALMOHHON 3aMeHbI
UNU oTKNtoHeHue 3Byka. MpocToilt MeToh 3aMeHbl, MpU HanuuMmu owMBoUYHOro hpeiima, 3aknoYaeTcs B 3aMeHe ero
npeabaywmm (cBo6oaHbIM OT OWNBOK).

Mpunoxenue X
(o6sa3aTrenbHoOe)

KoaupoBaHue B pexume joint stereo

X.1 KogupoBaHue intensity stereo Ha YpoBHax I u ll

JononHuTenbHbIR METOA KoagupoBaHus joint stereo, ncnonb3yemulii Ha YpoBHSAX | 1 |l, aBnaeTcsa kogupoBaHueM
intensity stereo. KogupoBaHue intensity stereo ncnonb3yerca ANA NOBbIWEHUA Ka4ecTBa 3BYyYaHUA /UM YMeHbLLe-
HWUS CKOPOCTU Nepefadn cTepeotOHNYECKUX CUrHaANOoB. YBeNnYeHWe cKopocTn nepefadn obblMHO COCTaBnsAeT Npu-
6nusuteneHo 10—30 k6uT/c. 3To TpebyeT He3HaYUTENBHOrO AONONMHUTENBHOMO YCNOXHEHNS AeKoaepa, YBeNuYeHune
CNOXHOCTU KOAEepa HEBENUKO U He BNUAET Ha 3afiepXKy B Kofiepe n fekoaepe.

PesynbraTel NcuMxoaKyCTUYECKMX WCCrefoBaHU NOKa3bliBalOT, YTO Ha BLICOKMX 4YacToTax (npubnusntenbHo
Bblle 2 kl'y) nokanusauua ctepeodoHndeckoro obpasa B npefenax KpUTMHECKOW Nonockl onpefensetca orubato-
el BO BpEMEHHU, a HE BPEMEHHO MUKPOCTPYKTYpPOI ayAnocurHana.

OcHoBHasa npea koauposaHus intensity stereo COCTOUT B TOM, YTO ANS HEKOTOpPbIX cybrnonoc nepegaya ami
3aMeHsieTcs Ha cybnonocHble 0TCYeThI, NpU STOM NepefaeTcsi TONbKO CYMMapHbI CUrHan, Ho ¢ MaclTabHbIMU KO3dh-
duumeHTamMn ANA NeBOro W NpaBoOro KaHanoBs, YTO NO3BONAET TakuM 06pa3oM coxpaHuTb cTepeodoHuYeckuii obpaas.

Briok-cxemMbl Kofepa cTepeo U AeKkoaepa, BKIYaa pexum intensity stereo, nokasaHbl Ha pucyHkax .1 n XK.2.
Bo-nepBbix, oLeHKka fenaeTca M3 HeoGXOAMMON CKOPOCTM Nepefayu ANS NeBoro u npaBoro kaHanos. Ecnu Tpebye-
Masi CKOpoCTb Nepefadun npesbillaeT OCTYNHYI CKOPOCTL Nepeaayn, To TpebyeMas ckopocTk Nepegadn MoxXeT 6biTb
YMeHbLLEeHa 3a CYET YyCTaHOBKU HECKOMNbKUX cybnoroc B pexuM intensity stereo. B 3aBucumoctu ot TpebyemMoit cko-
pocTu nepefadu cybnonocel 16—31, 12—31, 8—31 unun 4—31 MoryT GbITb YyCTaHOBMEHLI B peXuM intensity stereo.
[nsa KBaHTOBaHMS 3TUX 06beANHEHHBIX cybnonoc ucnoneayerca bonbluee U3 ABYX 3HaYeHWUI pacnpegeneHus 6utos
LN18 NeBoro M NpaBoro KaHanos.

JleBble 1 npaBble curHansl cybnonockl noaaunanasoHoB B 06bLeAMHEHHOM peXxumMe cTepeo fgobasnaloTea. 3T
HOBbI€ curHanel cybnonockl MaclTabupytoTcs 06bl4HBEIM cnocoboM, HO NepBOHavyanbHoO MacluTabHble ko3 duyneH-
Thl NIEBLIX W NpaBbIX CUrHaNoB cybnonockl NepefalTcs COrMacHO CUHTaKCcMCy NoToka 6uToB. KBaHTOBaHUe o6Limx
cy6nonocHbIX 0TCYETOB, KoaMpoBaHWe obLLMX BEIGOPOK U kognupoBaHue obLyero pacnpegeneHus GUTOB BbINONHAOTCA
TakuM xe obpasoMm, Kak U B He3aBUCUMOM KOANPOBaHUM.

.2 ms_stereo u intensity stereo xoguposaHue Ha YpoBHe

Ha YposHe |ll MmoxeT ucnonb3oBaTbca KOMBUHaLMA ms_stereo pexuma (cymma/pasHOCTb) U pexum intensity
stereo.

1. MepekntodeHne ms_stereo.

Pexum ms_stereo BKknNtovaeTcs, ecnu ycnosue

s, ) s,
Z(rl,- —rm; )< O,SZ(rI,- T )
i=0 i=0

UCTMHA. 3Ha4YeHus H; W rr; COOTBETCTBYIOT SHEPrusM crieKTparnbHbIX NuMHuiA BIN® neBoro n npaBoro kaHanos, BbIYUC-
NEHHBIM B MCUX0aKyCTUYECKON Moaenu.

2. ObpaboTka ms_stereo:

- MaTpuua MS.
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B pexuMe Ms_stereo sHa4yeHUs HopMann3oBaHHbIX cpeaHero/6okosoro kaHanos Mi/Si nepepaloTcs BMECTO 3Ha-
YeHWit nesoro/npaeoro KaHnanos Li/R,;.
M‘=Ri+LI‘ ‘=Li_RI‘
—_— -
1 JE 1 JE
- orpaHudeHue WMpUHLl kKaHana Si.
Bce 3HadeHus S; BhiLlLe camoii BepxHelt nonockl MacluTabHoro koadduuneHTa obHynaoTes;
- pasbpoc 3Ha4yeHuit kaHana Si.
B kaxgoi nonoce MaclTabHbIX K0O3hULMEHTOB Sb 0OHYNAOTCA BCe Napbl ManbiX 3HadveHui (S;, Si+1).

iF(S?+S74) < ssbx(12 + 24+ RP + RE4 X

Si=0; Si+1 =0;
}
Cnegytowue noporoBele koaduLMeHTE pasHOCTHOrO kaHara NPUMEHSITCA K nonocam maclTabHelx koadduum-
eHTOB Ans block_type! = 2 («anunHoe» MIK):

sb 0 1 2 3 4 5 6 7 8 9
ssb 0,0 0,0 0,0 0,0 0,0 0,10 0,10 0,10 0,10 0,10
sb 10 11 12 13 14 15 16 17 18 19 20
ssb 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00 1,50

3. O6pabortka intensity stereo.

Beluncnenune nosuuuu intensity stereo.
Onsa kaxgoi nonockl MaclwTabHbIX koadduUMeHTOB sb, kKoTopasi KOAUpYETCs B pexume intensity stereo, BbINONHA-

toTcsl criefyHroLme Larw:
. 12 L _Energyg,

- cSgp, = NINT| — *arctg| ,[=—=—— ||,
5 PGSst [ — g[\}R_Energysb

rae L _Energy,/R _ Energy, 0603Ha4aloT CUrHabHble 3Heprun nesoro/npaBoro kaHana B npefenax TekyLlen nonocs

MacLITabHbIX KoahuLMeHToB, 1 Li/R; ABNAOTCA NpeobpasoBaHHLIMM 3HAYEHUAMM.

L;=L; + R; AnA BCeX NHAEKCOB / B NpeAenax TekyLlei nonockl MacluTabHbiX ko3 dULIMEHTOB Sb.

Ri =0 ans Bcex NHAeKcoB / B Npefenax TeKyLleid nonockl MacluTabHbix KoahdULMEHTOB sb.

Moaunuus intensity stereo is_possb nepefaeTca BMeCTo MacluTabHoro koaguLiueHTa NnpaBoro kaHana (Bcerga Tpu
6uTa, NpUHUMaeT 3HaveHus oT 0 4o 6, 7 — HeAoMnyCTUMOE 3Ha4eHue).

Monockl MacLlTabHbIX KOAPPULMEHTOB NPaBoOro/pasHOCTHOrO kaHana, coAepKallyme TONMbKO HYMW Nnocrne Kognpo-
BaHuWs, KOTopble He NpuHagnexar YacTu intensity_stereo, BONXHbI ObITb NepefaHsl ¢ MacluTabHbiM KoadduumneHTom 7’
ANs OTKIoueHus intensity stereo.
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( Hauvano ans nesoro KaHaneD
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CybnonocHas
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Bro
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MackuposaHusi Konuyecrea
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cvrar—macka cybnonoc
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Onpepenexve CymmMupoBaHue
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MoacTpoiika Tpebyemas
nofa huKCUpPOBaHHYIO CKOPOCTb

CKOpOCTb Nepeaaun

nepepnaumn

A

\

HopmupoBaHue, kBaHTOBaHUe
M KoAMpOBaHWe CyGnonoCHbLIX OTCHETOB

\ i

HopmupoBaHue, kBaHTOBaHWe
1 KOANpPOBaHNe 06LEANHEHHbIX
Cy6nonocHbLIX oTCHETOoB

v
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0 pacnpepeneHun 6uTos
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YacTn, BbigeneHHbIe MyHKTUPHOA
nMHMeﬁ, UCNONb3YIOTCH TOMNLKO
B pexume joint stereo

dopmupoBaHue ayamogdpelima

PucyHok XK. 1 — Ob6yas brniok-cxema Kogepa crtepeo
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NeBbi Mpa.biii
KaHan KaHan
y y Y
[ekoavpoBaHue Onpepenexve [ekoavpoBaxve
MHopMaLIK 06beAMHEHHbIX MHopMaLIK
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cybnonoc
vy ‘ ‘ \ 4
Cy6nonocHas Cy6nonocHas
unbTpaums O1a YacTb unbTpaums

!

| Beoa MKM-oTcueToB |

UCNonb3yeTcs TONbLKO
B pexume joint stereo.

!

| Beoa MKM-oTcueToB |

PucyHok 2.2 — ObLyas 6rnok-cxeMa fekogepa cTepeo
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YOK 621.396:006.354 OKC 33.170

KnioueBble croBa:; 3ByKOBOE BELLAHWNE, IMEKTPUYECKME napameTpbl, TexHonormn MPEG-kogmpoBaHus, Mac-
wrabupoBaHue, 3awimTa OT OwMBOoK
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