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HALUWMWOHANBbHbBIWKN CTAHOAPT POCCUWNCKOW OEJLEPALUNWU

3BYKOBOE BellaHue ungposoe

KOANPOBAHVE CUITHANOB 3BYKOBOIO BEWAHNA C COKPAWEHVNEM U3BLITOYHOCTU
AnA NEPEJAYM MO UNOPOBbLIM KAHANTAM CBA3N.
YACTb Il (MPEG-4 AUDIO)

MapameTpuyeckoe KognpoBaHne 3ByKOBbIX curHanos (HILN)

Sound broadcasting digital.
Coding of signals of sound broadcasting with reduction of redundancy for transfer on digital communication channels.
Apart lll (MPEG-4 audk>). Parametric audio coding (HILN)

[ata BBegeHus — 2014—09—01

1 O6nacTb gencTBuUA

MapameTpunyeckoe ayanokognposaHne obecneumsaeT MHCTpyMeHTbl HILN. KoTopble AONOMHAIT Apyrue
WHCTPYMEHTbI KOAMPOBaHUS eCTEeCTBEHHOr0 ayano B 06/1acT YPOBHEN OYeHb HU3KMX BGUTOBbLIX CKOPOCTEW.
VX BHMMaHMe cocpefoTO4eHO Ha NpeAcTaB/eHUM MOHOMOHWUYECKMX MY3blKasibHbIX CUTHANOB C HWU3KOW U
NPOMEXYTOYHOM C/IOXHOCTbI0O KOHTEHTa B Auana3oHe 4— 16 K6ut/c. HILN 3ageiicTByeT BbICOKYH CTeMneHb
WHTEPaKTUBHOCTW MyTeM HEsIBHOW MOALEPXKA W3MEHEHWSi CKOPOCTW W Liara BO BPeMs BOCNPOU3BEAEHUS C
BO3MOXHOCTbIO MacLTabupyemocT CKOpoCcTu nepegayn. Kpome Toro Bo3moxHast KOMGUHaLUA C UHCTPYMEH-
Tamy napameTpuyeckoro koguposaHus peun HVXC gonyckaeT ovyeHb adhekTVBHbIE CXeMbl KOAVWPOBaHWSA
peun n My3blKkasibHbIX CUTHAOB.

1.1 TexHuuyeckuini o63op

MapameTpuyeckoe ayanokoanposaHue MPEG-A ucnonb3yet metog HILN (FTapmoHuueckme v oTaenbHble
NIVHUM NAOC LWYM), YTOBbI KOAMPOBATb TakMe ayAnocurHasbl, kak My3blka Ha cKopocTax nepegaun 4 Kéut/c n
BbllLe, UCMNOMb3YyA MaclTabupyemoe napameTpuyeckoe npegcrasneHve aygmocurdana. HILN nossonsieT He-
3aBUCKMO M3MEHATb CKOPOCTU W Wwar Bo Bpems AekogmposaHnus. Kpome 1oro HILN MoxeT 6bITb 06befuMHeHO ¢
napameTpuyecknmM koguposaHuem peun MPEG-4 (HVXC). 4To6bl chopMrpoBaTh UHTErPUPOBaHHbIV napame-
Tpuyeckuii kogep, oxsaTbiBaloLmii 6oee LWNMPOKUIA AnanasoH CUrHanoB U CKOPOCTel nepegauyu.

WNHTerpupoBaHHbIli NapaMmeTpuyecknii kogep MoXeT paboTaTb B CNeAyOLMX pexumax:

Tab6nunya 1— Pexumbl paboTbl napameTpuyeckoro kogepa

PARAmMode OnvcaHvne
0 ToNbKO HVXC
1 Tonbko HILN
2 nepeknoyeHne HVXC/HILN
3 cMewaHHbIi HVXC/HILN

PARAmodes 0 1 1 npeacTtaBnsaoT pexumbl ukenposaHHbix HVXC n HILN. PARAmodo 2 paspeluaeTt
aBToMaTtuyeckoe nepekntoyeHme mexagy HVXC n HILN B 3aBUCMMOCTW OT TUNa TeKyLL,ero BXo4HOro curHana.
B PARAmodc 3 gekogepbl HVXC n HILN moryT ncnonb3oBarbCs O4HOBPEMEHHO, U X BbIXOAHbIE CUTHAbI
[o6aBnsAloTeA (CMeLmnBaloTCs) B napaMeTpuyeckom gekogepe.

B pexumax ¢'kommyTtnpyemble HVXC/HILN"  ‘cmewaHHble HVXC/HILN' nHcTpymeHThl gekogepa HVXC
n HILN pa6oTaloT aslbTepHaTUBHO UM OfHOBpeMeHHO cornacHo PARAswitchMode uim PARAmixMode Te-

M3paHne oduymansHoe
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Kyliero dppeiima. Utobbl NoNyunTb Hagnexaliee BpeMEHHOE BbipaBHUBaHWE BbIXOAHbIX CUTHAMNOB Aekogepa
HVXC u HILN npexge, yem oHu 6yayT fobasneHsl, 6ydep FIFO koMmneHcuMpyeT pasHuLy BO BPEMEHU MeXAy
3agepxkoit gekogepa HVXC n HILN.

YT06bl U3bEeXaTb TPYAHbIX NEPEXOA0B Ha rpaHuuax gpeimva, korga gekogepsl HVXC vnn HILN Bkto-
4alTCA UK BbIK/TIOYAIOTCA, COOTBETCTBYIOLLME BbIXOAHbIE CUTHASILI leKOAepa NOSABAAITCA U cnajatoT nocre-
neHHo. [ins gekogepa HVXC npumeHsieTca nMHenHoe naMeHeHve 20 Mc. Korga OH BK/TKOYaeTCa UM Bbik/ova-
etca. flekogep HILN He TpebyeT fONONHUTENBHOIO 3aMypaHuns 13-3a ragknx OKOH CMHTEe3a, UCMO/b3yeMbIX
B cmHTe3aTope HILN. Heobxogumo Tonbko copocutb gekogep HILN (nuTLine = 0), ecnu Tekywuii peiim
notoka 6utoB He cogepxuT HILNframe ().

2 TepMUHbl N onpepeneHuns

B HacTosuweM cTaHaapTe NpUMeHeHbl TEPMUHBbI 1N COKpPalleHns ¢ COOTBETCTBYOLWMMN onpeaeneHnamm,
ncnonssyemsle B FOCT P 53556.0—2009.

3 CuHTaKcuMc noToka 6uToB

EcTecTBeHHbIl 06bEKT ayano MPEG-4, ucnosb3yowuii napamMeTpnuyeckoe KkoampoBaHue, nepegaetcs
B OAAHOM W/IN HECKOJ/IbKMX 3/IEMEHTapHbIX NOTOKax, NOTOK 6a30BOr0 YPOBHS, MOTOK JOMO/IHUTENIbHOTO YPOBHS
yny4lweHns 1 oauH Unun 6osee AONONHUTENBHBIX NOTOKOB YPOBHSA pacLUMpeHus.

CuHTakcmc noToka 6UTOB onucbiBaeTcsa B Koge pseudo-C.

Muemonukn LARH\. LARH2. LARH3. LARM. LARN2. DIA. DIF. DHF. DFS yka3biBaloT, 4TO UCMO/b3Y-
eTca Kogosas kombuHaums "viclbT.

MHeMmoHuuecknii SDC ykasbiBaeT, UYTO UCNOMb3yeTcs KogoBas kombuHauus ‘viclbr. koTopasi gekoaupyetcs
HILN SubDivisionCode. ucnonb3ys napameTpbl 4ns SDCdocode (). kak 4aHO B OMUCaHWUN CUHTaKcKca NoToka 6uToB.

3.1 KoHdurypauus gekogepa (ParametricSpecificConfig)

WHdpopmaumsa o KoHdurypauuu paekofepa [ANA napamMeTpUyeckoro KoAMpoBaHuA mnepefaeTcs B
ParametricSpecificConfig () 6a30B0ro ypoBHS 1 3/lEMEHTAPHOM MOTOKE YPOBHS Y/IYULLEHUS UMW PacLUMpPEHUS.

MapameTpuyeckuii 6a30Bblii ypoBEHb — KOHpUrypauuns

MapameTpuyeckuii Kogep B HemMacluTabupyeMom pexume uan 6a30BOM YpOBHe B MacluTabrvpyemom
pexume HILN ncnonb3ytoT ParametricSpecificConfig () c isBaselLayer == 1.

MapameTpuueckuii ypoBeHb ynydlieHus/pacumpenns HILN — koHdurypaums.

UT06bl Mcnonb3oBaTth HILN B kauecTBe sifpa B pexuMe «maclutabupyemsbiii T/F ¢ sgpom», B AoMON-
HeHue k 6a3oBomy ypoBHIO HILN TpebyeTtca ypoBeHb ynyuwenus HILN. MNpu paboTe ¢ macwTtabupyemoii
ckopocTbio nepegaun HILN B fononHeHne kK 6a30BoMy ypoBHI0 HILN paspellatoTcs oguH unm 6onee ypoBHei
pacwupeHus HILN. YpoBeHb yny4lleHus 1 ypoBeHb paclumpeHns ncnonbaytoT ParametricSpecificConfig () ¢
isBaseLayer -= 0.

Tabnwunya 2— CuHtakcuc ParametricSpecificConfig ()

CuHTaKeuc Konuyectso 6utoB MHeMOHVKa

ParametricSpecificConfig 0
{
isBaselLayer: 1 uimsbf
if (isBaselLayer) {
PARAconfig ():
}
else {
HILNenexConfig ();

}
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3.1.1 KoHdurypauua napameTpmyeckoro gekogepa ayguo

Tab6nunya 33— CuHtakcuc PARAconfig ()

CuHTakcuc KonnuecTtso 6utoe MHemoHVKa
PARAconfig 9
{
PARAmode; 2 uimsbf
if (PARAmode! = 1) {
ErHVXCconfig ();
}
if (PARAmMode! = 0) {
HILNconfig 0;
}
PARAextensionFlag: 1 uimsbf

if (PARAextensionFlag) {
M o be defined in MPEG 4 Phase 3 V

)
Ta6nunya 4 — PARAmode

PARAmMode [OnvHa cpeliva OnucaHve
0 20 mc (N = 160 BbI6GOPOK) Tonbko HVXC
1 cm.3.1.21n5.1.4.3.3 TOoNbKO HILN
2 40 mc (N = 320 BbI6GOPOK) nepekntoyeHne HVXC/HILN
3 40 mc (N = 320 BbI6GOPOK) cmelwmBanne HVXC/HILN

3.1.2 KoHdpurypauunsa gekogepa HILN

Tab6nwunya 5— CuntakcucHILNconfig

CwuHTaKcuc Konunuectso 6utoB MHeMoHViKa
HILNconfig 0
{
HILNquanIMode: 1 Uimsbf
HILNmaxNumLine: 8 uimsbf
HILNsampleRateCode. 4 uimsbf
HILNframeLength. 12 uimsbf
HILNconIMode: 2 uimsbf
}
Ta6nunua 6— CuHtakcuc HILNenexConfig ()
CuHTakcuc Konnuecto 6utoB MHeMoHVKa
HILNconfig O
{

HILNenhalayer 1 uimsbf
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OkoHuaHue Tabnuubl 6

CuHTakcuc Konuyectsa 6uTtoBs Mmeblonunxa
if (HILNenhaLayer) {

HILNenhaQuantf/ode 2 uimsbf

}
Tab6nuya 7— HILNsampleRateCode

HILNsampleRateCode sampbRate maxFindex
0 96000 890

1 88200 876

2 64000 825

3 48000 779

4 44100 765

5 32000 714

6 24000 668

7 22050 654

8 16000 603

9 12000 557

10 11025 544

n 8000 492

12 7350 479

13 3ape3epBMpoOBaHO 3ape3epBrUpPOBaHO
14 3ape3epBMpPoOBaHO 3ape3epBrUpoOBaHO
15 3ape3epBUPOBAHO 3ape3epBMPOBaHO

Ta6nwuya 8— linebits
HILNmaxNumLine 0 1 2.3 4.7 8.. 15 16.. 31 32.. 63 64.. 127 128.. 255

Unebds 0 1 2 3 4 5 6 7 8

Ta6nuuya 9— HILNcontMode

HILNcontMode [JlononHuTensHoe NpoAo/HKEHNE NIMHM AEKOAEPOM <Cbl nognywkTt 5.1.4.3 1)
0 rapMOHUYECKNE NINHUN <-> OTAESIbHbIE IMHUNA U IMHUW TAPMOHWK <-> JIMHUW TapMOHUK
1 pexuvm 0 ntoc oTAeNbHbIe IMHUKN <-> OTAe/IbHbIE MUHUN
2 [ONONHNTENbHOE NPOAO/IKEHNE NUHNI AeKOAePOM OTCYTCTBYeT
3 (3ape3epBupoBaHo)

Yncno 6mtos ynyyweHus yactotel (fEnhbits L) B HILNenhaFrame 0 BbluncnsieTca cnefywlmm obpasom:

e 0TAeNbHASA NUHUSA:

fEnhbits [i] = max (0. fEnhbitsBase [ILFreqlndex [i]] * fEnhbitsMode [HILNenhaQuantModeJ)

* TNHNSA TAPMOHUKN:

fEnhbits [i] = max (0. fEnhbitsBase [harmFreqindex] ¢ fEnhbitsMode /HILNenhaQuantMode] *
fEnhbitsHarm [i])
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Tab6nunuya 10— fEnhbtlsBase

ILFmgtndex harmFregindex fEnhbitsBase
0.. 159 0.. 1243 0
160.. 269 1244.. 1511 1
270.. 380 1512.. 1779 2
381.. 491 1780.. 2047 3
492.. 602 4
603.. 713 5
714.. 890 6

Ta6nuuya 11— fEnhbitsMode

HILNonhaQuaniMode 0 1 2 3

fEnhbitsMode -3 -2 -1 0

Ta6nuuya 12— fEnhbitsHarm

fEnhbitsHarm [i] 0 1 2 3 4

Ta6nunya 13— KoHcTaHTbl HILN

tmbils 4
atkbits 4
decbits 4
tmEnhbUs 3
atkEnhbils 2
decEnhbiis 2
phasebits 5

3.2 ®pelim notoka 6uToB (sIPacketPayload)

[vHamunyeckne faHHble 419 napameTpuyecKoro KogMpoBaHUA nepefalTcs Kak nakeTHas nosiesHas Ha-
rpyska SL B a/ieMeHTapHOM NOTOKe 6a30BOro YPOBHSA W [OMO/IHATENBHOTO YPOBHS Y/YULLEHUS UK pacLUMPEHWS.

MapameTpuryeckunii 6a30BbIli ypoBEHb — MOMIE3HAA Harpyska yCTpoicTBa gocTtyna.

[ns napameTpuyeckoro kogepa B HemMacliTabupyemomM pexvmme uam gns 6asoBoro ypoBHs B MacluTabu-
pyemom pexume HILN onpegenseTcs cnegytowas nonesHasn Harpyska peliMa notoka 6uToB:

slPacketPayload {

PARAframe ():

}

MapameTpuryecknii ypoBeHb ynyuwieHusi/pacumpenns HILN — nonesHas Harpyska ycTpoiicTBa focTyna.

YTo6bl NnpoaHanu3nposaTtb 1 AekoAnpoBaTh ypoBeHb yaydwenus HILN. 3anpalumBaeTcs gekogmpyemas
nHdopmaums n3 6asosoro yposHs HILN.

YTo6bl NpoaHannsmposaTth U feKoAnpoBaTb yposeHb pacumnpeHns HILN. 3anpawmsaeTtca gekogupye-
Mast MHhopmaLumsa M3 6a3oBoro ypoBHs HILN 1 BO3MOXHOro HuxHero ypoBHsi pacwmpenuns HILN. CuHTakcuc
notoka 6mMToB ypoBHel pacwumpeHns HILN onucbiBaeTcss cnoco60M, KOTOPbIA TpebyeT, 4To6bl dhpeliMbl 6a3o-
BOro notoka 6utos HILN u pacluvpeHus aHann3mposanuch B Hagiexatlem nopsake:
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1  HILNbasicFrame () thpelim 6a30BOro NnoToka 6UTOB
2 HILNextFrame (1) chpelim 1-ro noToka 6UTOB pacLuMpeHus (ecnu focTyneH dpeiiMm 6a30Boro NnoToka 6UToB)
3 HILNextFrame (2) dpeiim 2-ro noToka 6uUTOB pacwmperus {ecnn AOCTynNHblI peiiMbl 6a30BOro NoToka n

1-ro noToka 6UTOB pacLupeHns)
4 nT.4a.

[N51 ypOBHA YNyulLEHUs1 U YPOBHA pacluMpeHusi B Maclitabrupyemom pexume HILN onpepensietcs cne-

Aylowas nonesHas Harpyska gpeima notoka 6uToB:

slPacketPayload {
HILNenexFrame ():

}

3.21 ®peiim napameTpuyeckoro notoka 6utos ayano

Ta6nwuuya 14— CuHTtakcuc PARAtrame ()

CuHTakcuc KonuyecTso 6uToB
PARAframe ()

{
if (PARAmMode == 0) {

ErHVXCframe (HVXCrate):

}

else if (PARAmode == 1) {
HILNframe Q:

}

else if (PARAmode == 2) {

switchFrame ();

}

else if (PARAmode ==3) (
mixFrame ():

}

}

Tab6nwuya 15— CuHTakcuc switchFrame 0

CuHTakeuc Konnuectso 6utoB
switchFrame ()
{
PARAswitchtAode: 1
if (PARAswitchMode == 0) {
ErHVXCdoubleframe (HVXCrate):
}
else{
HILNframe ();
}
}

MHemoHunKa

MHemoHuKa

uimsbf



B kaxaoMm chpeiime BbibrpaeTca ofuH U3 cnegytowmnx PARAswitchModes:

Ta6nunuya 16— PARAswitchMade

PARAswitchModc OnucaHve
0 TOMbKO HVXC
1 TOoNbKO HILN

Ta6nuua 17 — CuHTakcuc mixFrame ()

CuHTaKcuc Konnuecto 6utoB

mixFrame ()

{
PARAmixMode: 2

if (PARAmMixMode == 0) {
ErHVXCdoubleframe (HVXCrate):

}

else if (PARAmixMode == 1) {
ILNframe ():
ErHVXCdoubteframe (2000):

}

else if (PARAmMixMode == 2) {
HILNframe 0:
ErHVXCdoubleframe (4000):

}

else if (PARAmixMode == 3) {
HILNframe Q;

}

B kaxaoMm chpeiime BbibrpaeTca oguH n3 cnegyowmnx PARAmixModes:

Ta6nuya 18— PARAmixMode

PARAmMIxMode OnucaHve
0 TOoNbLKO HVXC
1 HVXC 2 Kéut-'c n HILN
2 HVXC 4 Kéut/c n HILN
3 TOoNbKO HILN

Ta6nuya 19— CuHtakcuc HVXCdoubleframe ()

CuHTaKcuc Konnuectso 6UToB
ErHVXCdoubleframe (rate)

{
if (rale> - 3000) {

ErHVXCfixframe f4000J;

FOCT P 53556.7—2013

MHemoHMKa

uimsbf

MHevioHuKa
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OkoHuaHue Tabnuuybl 19

CuHTakcuc Konunyectso 6uTOB

ErHVXCfixframe (rate):

}
etse{
ErHVXCfixframe (2000);
ErHVXCfixframe (rate):
}

3.2.2 ®peliim notoka 6utoB HILN

Ta6nuya 20— CuntakcucHILNframe ()

CvHTakcuc Konnuectso 6uTtoB
HILNframe ()
{

rwmLayer =0;
HILNbasicFrameESCO ():
HILNbasicFrameESCI ();
HILNbastcFrameESC2 ();
HILNbasicFrameESC3 ();
HILNbasicFrameESC4 ():
layNumUne /0/ = numLine:
layPrevNumLine /0] = prevNumLine:
for (k = 0; k <prevNumLine: k ++) {

layPrevLmeContFlag (0]{k] = prevLineContFlag [K]:

}
Tab6nuya 21 — CuHtakcmc HILNbasicFrameESCO ()

CuHTakcuc Konuuectso 6uToB
HILNbasicFrameESCO ()
{
prevNumLine = numLine;
" prevNumLine is set to the number oflines \%

/* in the previous frame

/* prevNumLine = 0 for the first bitstream frame \%

numLine; knebits
harmFlag; 1
noiseFtag; 1
envFlag: 1
phaseFlag: 1

MHeMoHuKa

MHemoHuKa

MHemoOHUKa

uimsbf
uimsbf
uimsbf
uimsbf

uimsbf
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maxAmplindexCoded:

maxAmplindex = 4 ‘maxAmplindexCoded:

if (harmFlag) {

CvHTaKcmc

HARMbasicParaeSCO ():

}
if (noiseFlag) {

NOISEbasicParaESCO Q:

}

Tab6nuuna 22— CuHtakcuc HILNbasicFrameESCI ()

CuHTakcunc
HILNbasicFrameESC1 ()
if (harmFlag) {
HARMbasicParaESC1 Q:

}
if (noiseFlag) {

NOISEbas/cParaESCI ():

}
INDIbasicParaESCI ():

}

Ta6nuya 23— CuHtakcuc HILNbasicFrameESC2 O

HILNbasicFrameESC2 ()

{
INDIbasicParaESC2 Q:

}

Ta6nuya 24— CuHtakcuc HILNbasicFrameESC3 Q

HILNbasicFrameESC2 0
{
if (envFlag) {
envTmax:
envRatk;
envRdec

}
if (harmFlag) {

HARMbasicParaESC3 ():

CuHTaKcuc

CvHTakcuc

FOCT P 53556.7—2013

Konnuectsa 61ToB

4

Konnuectso 61TOB

Konnuectso 61TOB

Konuyectso 6utoB

Imbits
atkbits
decbits

MHeMOHuKa

uimsbf

MHeMOHvKa

MHemoHuKa

MHemoHUKa

uimsbf
uimsbf

uimsbf
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CuHTakcuc

if (noiseFlag) {
NOISEbasicParaESC3 ();

}
INDIbasicParaESC3 0;

if (harmFlag) {
harmFreqSiretch;

)

Tab6nuuya 25— CuntakcucHILNbastcFrameESC4 ()

CuHTaKeuc

HILNbasicFrameESCA 0

{
if (harmFlag) {
HARMbas/cParaESC4 ();
}
if (noiseFlag) {
NOISEbasicParaESC4 ():
INDIbasicParaESC4 0;
}

Tab6nuya 26— CuHtakcucHARMbasicParaESCO()

CuHTakcuc

HARMbasicParaESCO Q
{

prevHarmAmptindex = harmAmplindex;

prevHarmFreqlndex = harmFreqglndex:
harmContFlag:

harmEnvFlag:

if (! harmContFlag) {

harmAmplIRel.

harmAmplindex = maxAmplindex + harmAmplRel:

harmFreqindex:

}
}

Tabnuya 27 — CuHtakcucHARMbasicParaESC1 ()

CuHTaKcuc
HARMbasicParaESC 10

{
10

Konnuectso 6utoB

1.7

KonunuectBo 61toB

Konnuectso 6utoB

Konnuectso 6UToB

MHemoHuKa

HFS

MHemoHuKa

MHemoHuKa

uimsbf
uimsbf

uimsbf

uimsbf

MHeMoHVMKa
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CuHTakcuc Konnuectso 6utoB MHemoHuKa

numHarmParalndex: 4 uimsbf
nuTHarTPara = nuTHarTParaTable [numHarmParalndex];
numHarmLinelndex: 5 uimsbf
numHarmLine =numHarmLineTable [numHanvUnelndex]:
if (harmConlFlag) {
conlHarmAmpl 3.8 DIA
harmAmplindex = prevHarmAmplindex + conlHarmAmpl;
conlHarmFreq 2.9 DHF

harmFreqglndex = prevHarmFreqgindex + contHarmFreq:

}
for (i=0;i<2:i++){

harmIAR [<: 4.19 LARH1
}

}
Tab6nunya 28— CuHtakcuc HARMbasScParaESC3 ()

CuHTaKeuc KonnuectBo 6utoB MHemoHuKa

HARMbas/cParaESC3 ()

{
for (i =2; i <min (7. numHarmPara): i ++) {
harmLAR (i); 3..18 LARH2
}
for (i =7;i <numHarmPara; i ¢+) {
harmIAR [i]; 2.17 LARH3
}
}

Ta6nuya 29— CuHtakcuc HARMbasicParaESCA ()

CuHTakcuc Konnuecteo 6utoB MHemoHuKa

HARMbasfcParaESCA ()

{
if (phaseFlag &&! harmConlFlag) {
numHarmPhase: 6 Uimsbf
}
else {
numHarmPhase = 0:
}

for (i = 0;i <numHarmPhase: i +4) {
harmPhase [ij: phasebits uimsbf

harmPhaseAvailpj = 1;

1n



FOCT P 53556.7—2013

OkoHuaHne Tabnuubl 29

CvHTaKcuc

for (7=numHarmPhase: i <numHarmLine: / ++j {

harmPhaseAvail [i] = 0:

}
}
Ta6nuuya 30— nurTHarTParaTabls
1 0
nuTHarTParaTabls [i] 2

Ta6nuya 31 —numHannUneTable

i
numHarmUneTable [i]

i
numHarmUneTable [i]

i
numHarmUneTable [i]

i

numHarmUneTable [i]

Tab6nwuya 32— CuHTtakcuc NOISEbasicParaESCQ Q

CuHTakecmc
NOISEbastcParaESCO ()

{

3
8
12
16
38
24
107

prevNoiseAmplindex = noiseAmplindex:

noiseConlFlag:

noiseEnvFlag;

if (! noiseConlFlag) {
noiseAmplRel:

noiseAmplindex = maxAmplindex + noiseAmplRel:

}

Tab6nunya 33— CuHtakcncNOISEbasicParaESC\ Q

CuHTakcuc

NOISEbastcParaESCI ()
{
if (noiseConlFlag) {
contNoiseAmpl;

noiseAmplindex = prevNoiseAmplindex +

contNoiseAmpl:

12

4
9
14
17
43
25
121

10
16
18
49
26
137

Konuuectso 61ToB

19
19
56
27
155

12
22
20
64
28
175

17

13
25
21
73
29
197

Konnuectso 6utoB

Konuuectso 6utoB

MHeMoHVKa

12 13 14 15

19 21 23 25

14 15
29 33
22 23
83 94
30 31
222 250

MHemoHuKa

uimsbf

uimsbf

uimsbf

MHeMOHVKa

DIA
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CuHTakcuc

numNoiseParalndex:
numNotsePara = numNoiseParaTable /numNoiseParalndexJ;
for (i=0;i <min (2. numNoisePara):i +*) {

noiseLAR [ij:

}
Tab6bnunua 34— CuHtakcuc NOISEbasicParaESC3 ()

CuHTakemc
NOISEbasicParaESC3 ()
{

for (i=2;i <numNoisePara;i ++) {

noiseLAR [ij;

)
Tab6nunuya 35— CuHtakcuc NOISEbasicParaESCA ()

CuHTaKcuc

NOISEbasicParaESCA ()

{ if (noiseEnvElag) {
noiseEnvTmax:
noiseEnvRatk;
noiseEnvRdec:

}

}

Ta6nunya 36— numNoiseParaTable

i 0 1 2 3 4

numNoiseParaTabie [ij 1 2 3 4

Tab6nunya 37— CuHtakcuc INDIbasicParaESC\ ()

CuHTakcuc

INDIbasicParaESW ()

{
for (k =0; k <prevNumLine: k ++) {

prevLineConlFlag [K]:

}

i=0;

for (k =0; k <prevNumLine: k ++) {
if (prevtineContFlag [kj) {

FOCT P 53556.7—2013

Konnuectso 6utoB

4

Konnuectso 61TOB

Konnuectso 6vToB

tmbits
alkbits
decbits

7 8 9 10
9 1 13 15

Konnuectso 61ToB

MHemoHVKa

uimsbf

LARN1

MHeMOoHuKa

LARN2

MHeMOHuWKa

uimsbf
uimsbf

uimsbf

n 12 13 14

17 19 21

uimsbf

MHeMOoHVKa

15

23 25

13
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CuHTakcuc

HnePredp] = k:
lineConlFlag p ++] = 1.

}

white (i <numUne) {
lineContFtag p *+] =0:

)
Tab6nwuya 38— CuHtakcuc INDIbasicParaESC?2 ()

CuHTakeuc

INDIbasicParaESC2()
<
tastNLFreq = Q-
for (i = 0:i <prevNumuUne; i ++J {
previLFreqindex p] = ILFreqlIndex p]:
previLAmpilodex p] = ILAmplindex [ij;
}
for(1=0;i </)JumUne: i *+) {
if (envFlag) {
UrteEnvFlag pj:

}

for(i=0:i <numLine.i ++) {
if (! lineContFfag pj) {
if (numUne-1-i <7) {
ILFreglnc p);
/’ SDCdecode (maxFindexiastNLFreq. V
I* sdclLFTable [numLine-1-iJ) V
}
else {
ILFreqinc pJ;
/' SDCdecode (maxFindexiastNLFreq. V
/' sdclLFTable [7]) V
}
ILFreqgindex p] = tastNLFreq + ILFreqInc p];
lastNLFreq = ILFreqindex [i]:
ecnu (HILNquanlf/ode) {
ILAmplIRel [ij:
I SDCdecode (50. sdclLATable) V
ILAmplindex p] = maxAmplindex + ILAmplRel p]:

14

Konuuectso 6uToB

Konnuectso 61ToB

MHeMoHMuKa

MHeMoHuMKa

uimsbf

SDC

SDC

SDC
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else {
ILAmpIRelp]:

I SDCdecode (25. sdclLATable) ¥

ILAmplindex [i] = maxAmp!index +

2‘ILAmpiRel [ij:

}

Ta6nuuya 39— CuHtakcuc INDIbasicParaESC3 Q

INDIbasicParaESC3 ()
{
for (i = 0; i <numLioe: i +*) {
if (UneContFlag [i]) {
DILFreq [i]:

ILFreqindex [i] = previLFreqglndex [linePred /i]J *

DILFreq [i]:
DILAmpl (ij;

ILAmplindex (i) - previLAmplindex [linePred pj] +

DILAmpl pj;

}

Tab6nuya 40— Cuntakcuc INDIbasicParaESCA ()

INDIbasicParaESC4 Q
{
if (pbaseFlag) {
numLinePhase:
}
else {
numLinePhase = 0;
}
j=0:

for (i = 0; i <numLine: i ++) {

if (IlinePred p] &&j <numLinePhase) {

CuHTakcuc

CvHTaKcmc

CuHTakcuc

FOCT P 53556.7—2013

Konnuectso 6utoB

Kontwecino 6utoB

Konnuectso 61ToB

Imebils

MHemoHuKa

SDC

MHemoHuKa

DIF

DIA

MHemoHuKa

uimsbf

15
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CuHTakcuc KonuuecTtBo 6utoB

linePhase (jj: phasebits

linePhaseAvailp] = 1,

J **:
}
else{

linePhaseAvailp] = 0:
}

)

Ta6nwuya 41 — CuHtakcuc HILNenexFrame ()

CuHTakcuc KonuuecTso 61TOB

HILNenexFrame 0
{
HILNenhalLayer value in B ParametricSpeciftcConfig Q V
/" thisElementary Stream must be used bore! */
if (HILNenhaLayer) {
HILNenhaFrame ();

}
else{
numLayer ++;
HILNextFrame (numLayer);
}

)

Tab6nwuya 42— Cuntakcmuc HILNenhaFrame ()

CuHTakeme Konnuectso 6utoe
HILNenhaFrame ()
{
if (envFlag) {
envTmaxEnha: tmEnhbits
envRatkEnha; atkEnhbits
envRdecEnha: decEnhbils
}
if (harmFlag) {
HARMenhaPara 0:
}
INDlenhaPara Q:
}

16

MHeMOHVKa

uimsbf

MHemoHuKa

MHeMOHvKa

uimsbf
uimsbf

uimsbf



Ta6nunya 43— Cuntakcuc HARMenhaPara ()

CuHTaKcuc

HARMenhaPara 0

{

}

for (i=0:i <min (numHarmLine. 10);i **) {
harrrFreqEnha fi);

harmPhase [i]:

Tab6nuuya 44 — Cuntakcuc INDlenbaPara ()

CuHTakcuc

INDlanhaPara ()

{

}

for (i =0:i <numLine: i ++) {
UneFregEnha [i]:

linePhase [i]:

Tab6nuya 45— CuHtakcuc HILNexIFrame Q

CuHTakemc

HILNextFrame (numLayer)

{

layPrevNurnLma [numLayer] = layNumLine [numLayer]:
/* layPravNumLine [numLayer] = 0 for the V
/* first bitstream frame V
addNumUne [numLayer]:
if (phaseFlag) [
layNumLinePhase [numLayer];
}
layNumLine [numLayer] = layNumLine InumLayer-1] +
addNumUne [numLayer];
for (k = 0; k <layPrevNumUne [humLayer-1]: k +*) {
if (layPrevLineContFlag [numLayer-1][K]) {
layPrevLineContRag [numLayer] [K] = 1;

)
else {

layPrevUneContFlag [numLayer] [k];
)

FOCT P 53556.7—2013

Konnyectso 6utos

fEnhbitS [i]
phasabits

KonuuectBo 61TOB

fEnhbits [i]
phasabits

Konuyectso 61TOB

linebits

linebits

MHeMOoHVKa

uimsbf

uimsbf

MHeMOHVKa

uimsbf

uimsbf

MHemoHuKa

uimsbf

uimsbf

uimsbf
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CuHTakecuc Konnuectso 6utoB

for (k = layPrevNumLine (numLayer-1J;
k <JayPrevNumuUne [numLayer]; K ++) {
layPrevLineContFlag [numLayer] [K]: 1
)
i =layNumLine [numLayer-1];
for (k = 0: k <layPrevNumLine InumLayer-1]; k ++) {
if (! layPrevLineContFlag [numLayer-I] [kj &&
layPrevbneContFlag [numLayer] [K]) {
linePred[i] =k:
UneContRag p ++]= 1

>
for (k = layPrevNumLine [numLayer-1]:
Kk LayPrevNumLine [numLayer]: Kk ++){
if (layPrevLineContFlag [numLayer][k]) {
linePred[i] = k:
HneConlFlag p ++] = 1;

}

while (i <JayNumLine [numLayer]) {
HneConlFlagp **] =0:

}

INDlextPara (numLayer):

if (phaseFlag) {

INDlextPhasePara (numLayer):

}

Tabnuuya 46 — CuHtakcuc INDlextPara ()

CuHTakcuc Konnuectso 6utoB

INDlextPara (numLayer)
{

lastNLFreq = 0:

for (i = layPrevNumLine [numLayer-1]:

i <tayPrevNumLine [numLayer]: i +*) {
previLFreqindex p] = ILFreqindex [/]:
previLAmplindex p] = ILAmplindex [i]:

}

for (i =layNumLine [numLayer-1];

i <layNumLine [numLayer]: i ++) {
if (envFlag) {

18

MHemoHVKa

uimsbf

MHeMoHuKa
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CuHTakecuc Konnuectso 6utoe MHeMoHM1Ka
UneEnvFlag p]: 1 uimsbf
}
if (lineContFlag p]) {
DILFreq p], 2..10 DIF
ILFregindex [i] =prevILFreqlndex pinePredpdd* DILFreq p];
DiLAmpi p}; 3..8 DIA
ILAmplindex p] = previLAmplindex (linePred p]] +
DiLAmpipj:
}
else{
if layNumUne [numLayer}- 1-i<7) {
ILFreqlnc p}: 0.. 14 SbC
[ SDCdecode (maxFindexlastNLFreq, */
/* sdcILFTable payNumLme [numLayerJ - 1-i]) V
}
else {
ILFreginc p]: 0.. 14 SDC
/' SDCdecode (maxFindexlastNLFreq. V
/* sdcILFTable [7]) V
}
ILFreqgindex p]= lasINLFreq + ILFregInc i]:
lastNLFreq = ILFreqindex p];
if (HILNquantMode) {
ILAmpIRelp]: 4.. 10 SDC
[ SDCdecode (50. sdclLATable) V
ILAmplindex p] = maxAmplindex + ILAmplIRel p]:
}
else {
ILAmpIRelp]: 3.9 SDC
/' SDCdecode (25. sdcILATable) V
ILAmplindex p] = maxAmplindex + 2‘ILAmplRel p);
}
}

}

Ta6nunua 47 — Cuntakcuc INDlextPhasePara ()

CuHTakcuc Konnuectso 6utoB MHeMoHM1Ka
INDIextPhasePara(numLayer)

{
y=o.

19
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CuHTakcuc

Konuuectso 6uToB

for (i = layNumLine{numLayer-1]: i < layNumLine[numLayer];

if (!linePred[i] &&j <layNumLinePhase[numLayer{) {

linePhasefi]:

hnePhaseAvaiJ[i] = 1:

Y++:
}
else {

RnePtiaseAvail[i] = 0:
}

3.2.3 Co6opHukmn kogos HILN

Tab6nuya 48 — Koa LARH1 (harmLAR [0.. 1))

Kogosas komb6uHauus

1000000000000000100
1000000000000000101
1000000000000000110
t0o00000000O0OOOOOOW
100000000000000100
100000000000000101
100000000000000110
100000000000000111
0000000000000 O
10000000000000101
10000000000000110
10000000000000111
1000000000000100
1000000000000101
1000000000000110
1000000000000111
00000000000 O
100000000000101
100000000000110
100000000000111
100000000000
10000000000101
10000000000110

0000000000111

20

-6.350
-6.250
-6.150
-6.050
-5.950
-5.850
-5.750
-5.650
-5.550
-5.450
-5.350
-5.250
-5.150
-5.050
-4.950
-4.850
-4.750
-4.650
-4.550
-4.450
-4.350
-4.250
-4.150

-4.050

harmLAR [i]

phasebits

Kogosasa komb6uHauma

0100

0101

0110

0111
00100
00101
00110
00111
000100
000101
000110
000111
0000100
0000101
0000110
0000111
00000100
00000101
00000110
00000111
000000100
000000101
000000110

000000111

0.050
0.150
0.250
0.350
0.450
0.550
0.650

0.850
0.950
1.050
1.150

2.050
2.150

2.250

MHeMoHUKa

uimsbf

harmLAR fij
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Kogosas kom6uHauus

1000000000100
1000000000101
1000000000110
1000000000111
000000000
100000000101
100000000110
100000000111
0000000t 0
10000000101
10000000110
10000000111
1000000100
1000000101
1000000110
1000000111
00000100
100000101
100000110
100000111
10000100
10000101
10000110
10000111
1000100
1000101
1000110
1000111
100100

100101

100110

100111

10100

10101

10110

10111

1100

1101

1110

1111

-3,950
-3.850
-3.750
-3.850
-3.550
-3.450
-3,350
-3.250
-3.150
-3.050

-2.950

-2.750
-2.650
-2.550
-2.450
-2.350
-2.250
-2,150
-2.050
-1.950

-1.850

-1.650
-1.550
-1.450
-1.350

-1.150
-1.050
-0.950

-0.850

-0.650
-0.550
-0.450
-0,350
-0,250
-0.150

-0.050

barmLAR ()]

Kopgosasa kombuHauua

000000010
0000000101
0000000110
0000000111
00000000100
0000000001
00000000110
00000000111
0000000OO0OOKO
000000000101
000000000110
000000000W
000000O0OOOOKO
0000000000101
0000000000110
0000000000111
0000000000000
00000000000101
00000000000110
00o00O0OOOOOOLW
00o0000000O0OOOHWO
000000000000101
000000000000110
000000000000111
0000000000000100
0000000000000101
0000000000000110
0000000000000111
0000000000000OOKO
00000000000000101
00000000000000110
0000000OOOOOOOOW
000000000000000100
0O0000000OO00O00HL
000000000000000110
000000000000000111
000000000O0OOOOOOOKO
0000000000000000101
0000000000000000110

00000000000COOOOOW

FOCT P 53556.7—2013

2.450
2.550
2.650
2.750
2.850
2.950
3.050
3,150
3.250
3.350
3.450
3.550
3.650
3.750
3.850
3.950
4.050
4.150
4.250
4.350
4.450
4.550
4.650
4.750
4.850
4.950
5.050
5.150
5.250
5.350
5.450
5.550
5.650
5.750
5.850
5.950
6.050
6.150
6,250

6.350

harmLAR [Ij
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Tab6nuya 49— Koa LARH2 (harmLAR [2.. 6J)

KopoBas kom6uHauusa

100000000000000010 -4.725
100000000000000011 -4.575
10000000000000010 -4.425
10000000000000011 -4.275
0000000000000 -4,125
1000000000000011 -3.975
0000000000000 -3.825
100000000000011 -3.675
1000000000000 -3.525
10000000000011 -3.375
1000000000010 -3.225
1000000000011 -3.075
100000000010 -2.925
100000000011 -2,775
10000000010 -2.625
10000000011 -2.475
1000000010 -2.325
1000000011 -2.175
100000010 -2.025
100000011 -1.875
10000010 -1.725
10000011 -1.575
1000010 -1.425
1000011 -1.275
100010 -1.125
100011 -0.975
10010 -0.825
10011 -0.675
1010 -0.525
1011 -0.375
110 -0.225
111 -0.075

Tabnunuya 50— Kog LARH3 (harmLAR [7.. 24])

Koposast kombuHaums

10000000000000001 -2.325
1000000000000001 -2.175
100000000000001 -2.025
10000000000001 -1.875
1000000000001 -1,725
100000000001 -1.575

22

harmLAR(.]

hamLARf)

KopgoBasi kKom6uHauuns

010

011

0010

0011

00010

00011

000010

000011

oooo0O0t

0000011

00000010
00000011
0000000
000000011
0000000010
0000000011
00000000010
00000000011
0000000000
000000000011
0000000000010
0000000000011
0000000000000
00000000000011
0000000000000
000000000000011
00000000000000H
0000000000000011
00000000000000010
00000000000000011
000000000000000010

000000000000000011

Koposas kombuHauyis

01

001
0001
00001
000001
0000001

o

.075

o

.225

o

.375

o

.525

o

.675

0.975
1.125

[

.275

-

425

[

.575
1.725
1.875
2.025

N

.325

N

475

N

.625
775
.925
075

w w NN

.225

w

375
525

w

.825
.975
125

S N

.275

425
575

A b

4.725

0.075
0.225
0.375
0.525
0.675
0.825

tmmIARI)

barmLARf.J
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KopoBas kombuHaums

10000000001 -1.425
1000000001 -1.275
100000001 -1.125
10000001 -0.975
1000001 -0.825
100001 -0,675
10001 -0.525
1001 -0,375
101 -0.225
n -0.075

barmLARf.J

Tab6bnwunya 51 — Kog LARNL (noiseLAR [0.1])

KopoBas kombyHauys

10000000000000001 -4.65
1000000000000001 -4.35
100000000000001 -4.05
10000000000001 -3.75
1000000000001 -3.45
100000000001 -3.15
10000000001 -2.85
1000000001 -2.55
100000001 -2.25
10000001 -1.95
1000001 -1.65
100001 -1.35
10001 -1.05
1001 -0.75
101 -0.45
u -0.15

Ta6nunuya 52— Kog LARN2 (noiseLAR [2.. 24])

KogoBas KoMGuHaLMS

110000000000000001 -6.35
11000000000000001 -5.95
1100000000000001 -5.55
110000000000001 -5.15
11000000000001 -4.75
1100000000001 -4.35
110000000001 -3.95
11000000001 -3.55
1100000001 -3,15

noiseLAR(.J

noiseLAR1)

KopoBas kombuHaLwms

00000001
000000001
0000000001
00000000001
000000000001
0000000000001
00000000000001
000000000000001
0000000000000001
00000000000000001

KopoBast KombuHauus

01

001

0001

00001

000001

0000001

00000001
000000001
0000000001
00000000001
000000000001
0000000000001
00000000000001
000000000000001
0000000000000001
00000000000000001

KogoBas KomMGuHaLws

101

1001

10001
100001
1000001
10000001
100000001
1000000001
10000000001
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harmLARf}

0.975
1.125
1.275
1.425
1.575
1.725
1.875
2.025
2.175
2.325

noiseLARf.]

0.15
0.45
0.75
1.05
1.35
1,65
1.95
2.25
2.55
2.85
3.15
3.45
3.75
4.05
4.35
4.65

notseLAR[.J

0.35
0.75
1.15
1,55
1.95
2.35
2.75
3,15
3.55
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OkoHuaHne Tabnuupbl 52

Koposas kombuHaums noi*oLAR[j Kopoas kombyHaLms noisBLAR()

110000001 -2.75 100000000001 3.95
11000001 -2.35 1000000000001 4.35
1100001 -1.95 10000000000001 4.75
110001 -1.55 100000000000001 5.15
11001 -1,15 1000000000000001 5.55
1101 -0.75 10000000000000001 5.95
11 -0.35 100000000000000001 6.35
0 0.00

Ta6nuuya 53— Kog DIA

Konosas komGuHaLms 3HaveHe Koposas kom6uHaLWs 3HaveHe
11111111 -25 001 1
111 1 1110 -24 011 0 2
111 1 1101 -23 100 0 3
111 1 XXXX -y 10100 4
111 10001 -11 101 01 5
111 10000 -10 110000 6
1011 -9 110001 7
110110 -8 1100 10 8
110101 -7 1100 11 9
110 100 -6 1110 0000 10
10111 -5 1110 0001 n
10110 -4 111 0 xxxx y
100 1 -3 1110 1101 23
011 1 -2 111 0 1110 24
010 -1 1110 1111 25
Qoo 0

Tab6nuya 54 — Kog DIF

KogoBas kom6uHauus 3HauyeHue KogoBas kom6uHauunsa 3HauyeHune
11 11 1 11111 -42 01 0 1
11 11 1 11110 -41 1000 2
11 11 1 11101 -40 100 1 3
11 11 1 xxxxx -y 11 000 4
11 11 1 00001 -12 110100 5
11 11 1 00000 -11 110101 6
1110111 -10 11 10000 7
11 10 1 10 -9 11 10001 8
11 10 101 -8 11 100 10 9
11 10 1 00 -7 11 100 11 10
1101 11 -6 11 11 ooooo00 11
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KopoBas kombuHaums

1101 10
1100 1
1011
1010
011

00

Ta6bnuua 55— Kog DHF

KogoBasi KoM6UHaLusi

11 1 111111
11 1 111110
11 1 111101
11 1 xxxxxx
11 1 000001
11 1 000000
10 1 11

10 1 10

10 101

10 100
011

00

Tab6nuuya 56— KogHFS

KogoBasi KoMGUHaLms

li1111n
1111110
1111101
111 xxxx
1110001
11 10000
110

0

3HaueHne
-5
-4
-3
-2

3HaueHne
-69
-68
-67

3HaveHune
-17
-16
-15

-3
-2
-1

KopoBsas kombuHaLwmst

11 11 0 00001
11 11 0 XXXXX
11 11 0 11101
11 11 0 11110
11 11 011111

KopoBasi komGuHaLmst

010
10000
10001

10 0 10

10 0 11

11 ooo0o0000
11 0 000001
11 OXXXXXX
11 0 111101
11 0 111110

11 0111111

KopoBasi komGuHaLusi

100

10 10000
10 10001
10 1 xxxx
1011101
10 11110
1011111

12

40
41
42

K N o a M W N e

D O O
© 0
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3HaueHve

3HaueHve

3HaveHve

MpumevyaHuna krtabnuuam 53—56 — pynnuposka 6UTOB B NpeAenax KofoBOW KoMbuHauum (Ha-
npumep, “1 1 1 1111') obecneyvBaeTcsa TOMIbKO AN Aydwel ygobountaemocT. Kogosble KOMBrHaUMK, He
nepeyncrieHHble ABHO B COOpHMKax Kofos (Hanpumep, "1 1 1 xxxx"), onpefensoTcs nocTeneHHbIM yBenu-
YeHMEM HEesIBHOI YacTu KOA0BOW KoMBUHauuy "xxxx' (uimsbf) n BenmumHbl "/ cOOTBETCTBYIOLLErO 3HAYEHUS.
Bo Bcex cnyyasix KOAOBble KOMOMHALMWM U 3HAYEHUSA AN ABYX CaMbIX MasleHbKMX U Tpex cambiX 60/bLnX
BEJIMYNH NEePEUnCNATCA ABHO.

3.2.4 HILN SubDivisionCode (SDC)

Kog SubDivisionCode (SDC) siBnsieTcsl anropUuTMUYECcKN CreHepMpOBaHHbIM KOLOM W3MEHSeMOW Anu-
Hbl. OCHOBAHHbIM Ha flaHHOl Tabnnue 1 JaHHOM Y1c/e pas/iMyHbIX KOLOBbIX KOMOUHALMIA.
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Mpes aToil cxeMbl KOAMPOBaHWA 3ak/oyaeTcs B pasfeneHnn yHKLUM NIOTHOCTN BEPOSATHOCTU Ha fBe
yacTu, KoTopble NpeAcTaBnAlT paBHYl BEPOSATHOCTb. OAnH 6UT nepefaeTcs, 4To6bl onpeaenaTb pacnosno-
XEHVe yacTu, 3HavyeHne KoTopoW byfeT KoauposaHo. ITO pasgesieHne NoBTOPSEeTCs, Nnoka LWVpUHa YacTu He
eAnHMLUa, 1 3aTtemM ee nosvuma pasHa Mo3uLUK KOAMPYEMOro 3HauveHus. [o3uumm rpaHul, nsBnekawTcs 13
Tabnumubl 32 KBAHTOBAHHbLIX 3HAYEHWUI C PMKCMPOBAHHOW TOYKOW. MoMUMO 3TOW Tabnuubl (NnapameTp «tab»)
TakkKe Heob6Xo0AMMO YMC0 pPa3NYHbIX KOAOBLIX KOMOUHaLM (MapameTp "K').

Cnepywuwas ¢yHkuma C SDCDecode (k. tab) Bmecte ¢ atumu 9 Tabnuuamu sdclLATable [32] un
sdclLFTable [8] [32] onucbiBaeT gekogmpoBaHune. PyHkuma GetBit () Bo3BpalwaeT cnegyowmii 6UT B NOTOKeE.

int sdcILATable [32] = {
0.13. 27.41. 54. 68. 82.96,110.124,138. 152, 166. 180.195. 210. 225. 240. 255, 271,288. 305, 323,
342.361,383. 406. 431.460. 494, 538. 602

int sdcILFTable [8] [32] ={

{ 0.53.87.118.150,181, 212, 243. 275, 306. 337, 368. 399. 431.462. 493. 524. 555. 587, 618. 649,
680. 711. 743. 774. 805, 836. 867. 899. 930. 961. 992},

{ 0.34.53.71, 89, 106, 123. 141, 159. 177, 195. 214. 234. 254. 274. 296. 317. 340. 363. 387, 412,
438. 465. 494, 524. 556. 591,629. 670, 718. 774. 847},

{ 0.26.41.54.66.78.91. H03. 116,128. 142.155. 169, 184. 199. 214. 231, 247. 265, 284. 303, 324,
346, 369. 394, 422, 452, 485. 524, 570, 627, 709},

{ 0.23.35.45.55. 65. 75, 85. 96. 106. 117. 128. 139. 151. 164. 177, 190, 204. 219, 235, 252. 270,
290, 311. 334. 360. 389. 422. 461. 508. 571.665}.

{ 0, 20.30. 39.48. 56. 64, 73. 81, 90. 99. 108. 118, 127,138,149. 160, 172, 185. 198. 213, 228. 245,
263. 284. 306. 332. 362. 398. 444. 507. 608},

{ 0.18.27.35.43.50.57.65. 72. 79. 87. 95. 104. 112. 121, 131, 141, 151, 162. 174. 187. 201. 216,
233. 251. 272. 296. 324, 357. 401. 460. 558}.

{ 0.16,24.31.38.45.51.57.64.70.77.84.91.99.107.115. 123. 132.142.152.163, 175.188. 203,
219. 237. 257. 282, 311, 349. 403, 493},

{ 0.12. 19.25. 30, 35. 41, 46. 51, 56. 62, 67. 73, 79. 85, 92, 99. 106. 114. 122. 132, 142, 153, 165,
179. 195. 213. 236. 264. 301. 355. 452}

I3
int SDCDecode (int k. int *tab)

(int 'pp:

intg. dp. min. max;
min = 0;

max = k-1:

pp = tab*16;

dp = 16;

while (min! =max):

If (dp) g = (k *(* pp)) >> 10; else g = (max *min) » 1;
dp» =1,
if (GetBit() ==0) (pp *=dp. max =g:} else (pp* =dp:min =g + 1;}

}
return max:

4 CemaHTuKa NnoToka 6MTOB

4.1 KoHdurypauuns gekogepa (ParametricSpecificConfig)

OneMeHTbl NoToKa 6UTOB:

isBaselLayer OpfHopaspsafHbli naeHTUdUKaTop, NpecTaBAAWNA, ABAAETCA 1N COOTBETCTBYIOLWNI YPO-
BeHb 6a30BbIM ypoBHEM (1) nnun ypoBHeM yny4yweHus nnu pacwmpenus (0).
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4.1.1 KoHgurypaums napameTpuyeckoro gekogepa ayano
OnemMeHTbl NoToKa GUTOB:

PARAmMode
PARAextensranFlag

2-6MTOBOE MOJIe, yKasbiBalLlee pexum paboTbl NapamMmeTpuyeckoro Kogepa.

®nar, ykasblBaloLWmii Ha npucyTcTBME AaHHbIXx MPEG 4 Bepcuu 3 (gns 6yAyLiero ncnosb3o-
BaHWs).

4.1.2 KoHdurypauyusa gekogepa HILN
OnemeHTbl NOToKa GUTOB:

HILNquantlAode

HILNmaxNumLine

HILNsampleRaleCode

HILNframeLength

HILNcontMode
HILNenhaLayer

HILNenhaOuantMode

1- 6uToBoe none, YKas3blBalllee Ha peXxunm KBaHToBaTena c 0T,u,ean0|7| NVHNEN.

8-6MTOBOE NOME, yKasblBalwllee MakchManibHOe KOIMYeCTBO OTAENbHbIX NMHWIA B hpelime
notoka 6uToB. 3TO Takxe onpegenset pasmep nons linebils.

4-6uToBOE Mose, yKa3blBalollee 4acToTy AUCKpeTusaLnn, ucnonbL3yemyto Ans gekoamposa-
Hua napameTpa HILN.

12-6uToBOE None, ykasbiBawlee AnnHy gpeiima HILN. B BbIGOpKax Npu YactoTe ANCKPETU-
3auuun. ykasaHHoin HILNsampleRateCode.

2- 6uToBOE MoOnNe, yKasbiBakwuiee pexum npoaosnkeHusa [OMONMHUTENbHON NNHUN Aekogepa.

®nar, ykasblBatoLnii, COAepXnT M 3TOT NoTok Elementaru Stream ypoBeHb ynyulleHns nam
YPOBEHb pacLIMpeHust.

2-6utoBoe none, yKa3blBalllee peXxum KBaHTOBaTesid C ynyyleHnem 4acTtoThl.

4.2 ®peiim notoka 6uToB (slPacketPayload)

4.2.1 ®pelim napameTpuyeckoro notoka 6MToB ayano
ONeMeHTbl NoToKa 6UTOB:

PARAswitchMode

PARAmixMode

dnar, ykasbiBaloLNiA, Kakoi MHCTPYMEHT KOAMPOBaHMA MCNOMb3yeTcs B Tekywem dpelime
notoka 6utos c nepekntovyeHnem HVXC/HILN.

2-6MTOBOE MOfEe, yKasblBawliee, Kakue UHCTPYMEHTbl KOAWPOBAHWS UCNOMb3YKTCS B TeKy-
wem cpeiime notoka 6uToB co cmewvBaHmem HVXC/HILN.

4.2.2 ®peiim notoka 6utos HILN
2neMeHTbl NoToka 6UTOB:

numLine
harmFlag
noiseFlag

phaseFlag
numLinePhase

maxAmplindexCoded

envFlag

envTmax

envRatk

envRdec
prevtineContFlag [k]

numHarmParalndex

numHarmLmelndex

harmContFlag

Mone, ykasbiBaloLlee YNCN0 OTAENbHbIX IMHUI B TeKyLeM pelime.
®nar, ykasbiBatlolWnii Ha NPUCYTCTBUE AaHHbIX FAPMOHUYECKUX IMHUIA B TeKyLLeM dpelime.

dnar, ykasbiBalolWMili Ha NPUCYTCTBME AAHHbIX LUYMOBbIX KOMNOHEHTOB B Tekyliem peii-
me.

®nar, ykasblBatoluii Ha NPUCYTCTBMNE AAHHbIX (ha3bl HaYana NMHUK B Tekyliem dpelime.
Mone, ykasbiBallee YNCNO OTAENbHbIX NMMHKIA ¢ Da30ii 3anycka B Tekyliem dpeiime.

Mone, ykasbiBawliee MakCUMasbHylo aMnanTyy HOBOTO KOMNOHEHTA CUTHasa B TEKYLLEM
thpeiime.

®nar, ykasbiBalowWmii Ha NPUCYTCTBUE faHHbIX OrmbatoLleii B TekyLem cpeime.
KoanpoBaHHbIii napameTp ornbatoleii: BpeMs MakCumMyma.

KoanpoBaHHbIii napameTp ornbatoLeil: CKOpoCcTb aTaku.

KoZvpoBaHHbI napameTp ornbatoLleii: CKOpoCTb 3aTyxaHus.

®nar, ykasblBalowmii, 4To k-1 0TAENbHAA NMHUS Npeablaylero peiima npogonxaeTcs B
Tekywem tpeiime.

Mone, ykasbiBawliee Ha 4Yncno napameTpoB LPC rapMoHMYeckux NWHWIA B Tekyliem
thpeiime.

Mone, yka3biBaloliee Ha YMC/I0 rapMOHNYECKUX NINHWIA B TekyLem dpeiime.

Pnar, yKa3bIBa}OLLWII7I, UYTO rapmMOHUYECKNE MTNHUK NMPOoAO0/KAKTCA U3 npeabigyliero cbpe|7|-
Ma.
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numHacmPhase

harmEnvFlag

contHarmAmpl
contHarmFreq
harmAmplRel
harmFreqindex
harmFreqStretch
harmLAR p]
harmPhase p]
numNoiseParalndex
noiseContFlag
noiseEnvFlag
contNoiseAmpl
noiseAmpiRe!
noiseEnvTmax
noiseEnvRatk
noiseEnvRdec
noiseLAR p]
lineEnvFlag [i]
DILFreq p]
DILAmpi [i]
ILFreqinc [i]
ILAmpIRel[]
linePhase p]
envTmaxEnha
envRatkEnha
envRdecEnha
harmFreqEnha [i)
UneFregEnha p]
addNumLine [i]
layNumLinePhase p}

layPrevLineContFlag p] [K]

ONemMeHThI cnpaBku:

numLayer

layNumLine p]

prevNumLine

layPrevNumLine p]

maxArnpflndex

tinePred p]

28

Mone, ykasbiBalol,ee YNCn0 rapMOHNYECKUX NIMHUI ¢ ha3oii cTapTa B TekylieM dpeiive.

®nar, ykasblBatoLMii, 4TO K TaPMOHUYECKUM NIMHUAM MPUMeHsieTcs ornbatollas amnanTy-
abl.
KogupoBaHHOe M3MEHEHWE aMNINTy bl TaPMOHUYECKUX NINHUIA.

KogupoBaHHOe N3MeHeHVe OCHOBHO 4acTOTbl rapMOHUYECKNX SINHWIA.

KogupoBaHHas OTHOCWUTENbHAA aMNINTYAa rapMOHUYECKNX INHWIA.

KoaunpoBaHHasi OCHOBHas YacToTa rapMOHUYECKUX JINHWIA.

KoaupoBaHHbI napaMeTp pacTsXeHWUs YacToTbl rapMOHUYECKNX JINHWIA.

KogupoBaHHble napameTpbl LAR LPC rapMOHUYECKUX NNHUIA.

KoampoBaHHas hasa Al rapMOHUYECKO NUHUN.

Mone, ykasbiBawLee Ha YNC/O WYMOBbIX NapameTpoB LPC B Tekywem dpelime.

®nar, ykasblBaloLWii, YTO WyM MpogoskaeTcst U3 npeaslayLero cpeima.

dnar, yKkasblBalLWmii, 4TO AaHHble ornbaroLein Wwyma npucyTCTBYIOT B TekylieM dpeiime.
KoanpoBaHHOE M3MEHeHMe aMnINTYAbl Wyma.

KogmpoBaHHas OTHOCMTeNbHasa amnantyga wyma.

KogupoBsaHHbIii napameTp ornbatoleii Wwyma: BpeMsa Makcumyma

KogupoBaHHbIi napameTp ormbatolieli Wwyma: TeMn HapacTaHus.

KogupoBsaHHbIii napameTp ornbatolyeii wyma: Temn cnaga.

KoguposaHHble napameTpbl LAR LPC wyma.

®nar, ykasblBawLWwuii, 4To ornbatolas amMnanTyabl NpuMeHsieTcst K Ail 0TAeNbHON NNHUK.
KoanpoBaHHOE M3MeHEeHMe YacToTbl All OTAENbHOW TMHWK.

KoaupoBaHHOE M3MeHeHve aMnanTyabl Al OTAENbHON NMHUK.

KoAvpoBaHHbIi UHKPEMEHT YacToTbl Al OTAENBHON NNHUN.

KogmpoBaHHas oTHOCMTeNbHasa amnauTtyga Ali OTAebHOW NMHNK.

KogvposaHHas thasa Al 0TAEebHON NNHUN.

KogupoBsaHHbIii napameTp ynydleHns orvbatoLei: BpemMs Makcumyma.

KogupoBsaHHbIii napameTp ynydweHns ornbatLyein: Temn HapacTaHus.

KogupoBaHHbI napameTp ynyulleHus ormbatoleii: Temn 3aTtyxaHus.

KoguposaHHoe ynyulleHne YacToTbl IMHUKN Al FapMOHUKN.

KoguposaHHoe ynyulleHne 4acToTbl Al OTAENbHOI NNHWK.

Mone, ykasbiBatoLiee YACN0 OTAE/bHbIX IMHUIA B ypOBHE paclumMpeHus i Tekyliero cpeiima.

Mone, ykasblBalwLlee YNCN0 OTAENbHbIX IMHWIA ¢ (pas3oil cTapTa B ypoBHe paclumpeHus /
TekyLiero cpeima.

dnar, ykasblBaloLnii, 4TO K- OTAeNbHas NUHKUA npeablayliero dpelima npogomkaeTtcs B
YPOBHE paclunpeHus i Tekyllero cpeiima.

Yucno focTynHbix ypoBHei pacwnpeHns (0. ecnm AocTyneH ToNbKo 6a30Bblil ypOBEHD).

O6Lee KONMYECTBO OTAE/bHBIX IMHUIA B TEKyLLeM dpeiime, KOTopble nepesaHbl B 6a30BOM
YPOBHE U1 NEPBbIX | YPOBHSAX PACLIMPEHUS.

Yncno oTAeNbHbIX NMHKI B Npeablayuem cpeimve.

O6Liee KONMYECTBO OTAE/bHbIX IMHWUIA B NpeAplgylieM dpeiive, nepefaHHblx B 6a30B0M
YypOBHe 1 NepBbIX / YPOBHSAX paclupeHus.

MakcumasnbHasi amnauTyga HoBOro KOMMOHeHTa curHana B Tekyllem gpeiive.

MHAEeKe NpefluecTBYOLWEro 3NEMEHTA B NpeablaylemM dpeiime ans Al 0TAeNbHOW NMHUK
B Tekyuiem dpeiime.



lineConlFlag p]

numHarmPara
numHarmUne
harmAmplindex
harmFreqindex
prevHarmAmpUndex
prevHarmFreqglndex

harmPhaseAvail [>]

numNoisePara
noiseAmplirtdex
prevNoiseAmplindex
lastNLFreq
ILFreqindex p]
ILAmplindex pj
previLFreqglndex [ij
previLAmplindex p]
UnePhaseAvail p]
linebits

tmbits

atkbits

deceits

tmEnhbils
alkEnhbits
d&cEnhbits
fEnhbitsp]

phasebils
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®nar, ykasblBaloWnii, YTO NUHWS | B Tekyliem peiiMe Npogo/mkaeTcs U3 npepblayuiero

dpeiima.

Yucno napameTpos LPC rapMoHMYecKoi nMHUM B TekyLiem cpeiime.

Yncno rapMOHUYECKNX JIMHUIA B TekylieM dpeime.

VHAEKC aMnanTy bl FTApPMOHWUYECKUX MUHUI B TEKYLLEM dpeiime.

MNHAeKc OCHOBHOI 4acTOTbl FapMOHMYECKUX MUHNIA B TekyleMm dpelime.

VHAEKC aMnauTy bl TapMOHUYECKUX NUHWIA B Npeablayllem dpeiive.

MHAEKC 0CHOBHOM 4acTOTbl TapMOHUYECKUX MHUI B Npefblayliem gpeiive.

®dnar, ykasblBalLwWuii, 4To AOCTYNHA MHCOPMALMA O cTapToBoit dhase Ansa Ail rapMoHuYe-

CKOW MUHUN.

Yucno napameTtpoB LPC wyma B Tekyuiem dpeiime.

VHAEKC aMnanTy bl WyMa B Tekyliem gpeiive.

MHAEKC aMnanTy bl WyMa B npeAblayliem dpeiive.

AKKYMYNIATOP MHKPEMeHTa YacToTbl OTAENbHON NUHUN.

MHAeKc yacToTbl All OTAeNbHOl NMHUK B TekylieM dpeime.

MHaekc amnautyabl Al OTAeNbHOW NUHUKM B TekylleM dpeiime.

NHpeke yacToThl f-ii oTAeNnbHOW nHuK B npeablaywem dpeive.

NHpekc amnautyabl f-i1 oTaensHol nuHUK B npeabiayuiem dpeiime.

®nar, ykasbiBarLWmiA, YTO 4OCTYNHA MHAOPMaLMS 0 CTapToBOW dhase N5t Al OTAENBHOW IMHUN.

Yucno 6utos ans
Ynucno 6utos ana
Yucno 6utos ans
Yucno 6utos ann
Yucno 6utos ann
Yucno 6utos ans
Yucno 6utoe ansa
Yucno 6utoe ansa

Yucno 6utoe gnsa

numuUne.

envTmax.

encRatk.

envRdec.

envTmaxEnha.

encRalkEnha.

envRdecEnha.

ImeFregEnha p] u harmFregEnha p]

linePhase n harmPhase.

5 WHCTpYMeHTbl napamMeTpuyeckoro gekogepa

5.1 WHcTpymMeHThl gekogepa HILN

[lekogep rapmMoHMYecknx v oTgenbHbIX AnHuin 1 wym (HILN) ncnonb3yoT psg napamMeTpos, KOTopble
KOAMPYIOTCA B MOTOKE GUTOB, YTO6bLI ONMUcaThb ayAnocurHas.
MoaaepxmBaloTCa TPW PasNNYHbIX Mogenun curHana (tabnuua 57).

Ta6nuya 57— Mogenu curhana HILN

Mogernb curHana

FapmMoHuyeckne nuHun

OTAenbHble NTIUHUK

LLym

OnucaHune

Ipynna cvHyconaanbHbIX CUTHANOB C 06l el

OCHOBHOI# YacToTol

CuHycomaanbHble CUTHas bl

LLlyMoBoO#i curHan cnektTpanbHoi hopmbl

CyLLeCTBEHHbIE NapaMeTpbl

OcHoBHas 4acTtota W amnanTygbl NVHWIA

cnekTpa

YacTtoTa M amnautypa OTAENbHbIX NUHWIA
cnekTpa

dopma cnekTpa u aHeprus wyma

[ekopep HILN cHavana BoccTaHaBNuBaeT 3TW napaMeTpbl U3 NOTOKa OUTOB C MOMOLLBIO pAda UHCTPY-
MEHTOB AEKOANPOBaHMUSA, a 3aTeM CUHTe3MpyeT ayamocurHan Ha 6ase aTUX napaMeTpoB, UCMOMb3Yys PAS UH-
CTPYMEHTOB CMHTE3aTopa:
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[eKoAep rapMOHNYECKOW NNHUN;

Aekoaep OTAeNbHOW NMHWK;

Aekofep wyma;

CMHTE3aTOop rapMOHUYECKNX N OTAEMbHbIX INHWIA;

CuHTe3aTop LWyma.

WHcTpymeHThl gekogepa HILN BoccTaHaBNMBaloT U3 NOTOKa BUTOB NapamMeTpbl rapMOHWNYECKUX N OTAEeb-
HbIX IMHKIA (Y4acToTa, aMmnanTyAa) U Wwym (hopma cnekTpa), a Takke BO3MOXHbIE NapaMeTpbl OrMbaroLLei.

NHCTpyMeHTbl cnHTe3aTtopa HILN Bocco3galT oguH peiim ayamocurHana, OCHOBbIBasCb Ha napame-
Tpax. 4eKOAMPOBaHHbIX MHCTPyMeHTamu gekogepa HILN ans Tekywero dpelima notoka 6uTos.

BbI6OpKU feKOAMPYEMOro ayaumocurHana MMeT nosiHoMacLTabHblii AnanasoH [-32768. 32767]. u BO3-
MOXHble BbIGPOCHI fO/MKHbI ObITb OFPaHNYEHbI 4,0 3TUX 3HAYEHWIA.

Oekogep HILN nogaepxvBaeT WUPOKWI AMana3oH ANvH opeliMma 1 4acToT guckpeTtnsauun. Macwtabu-
pys ANvHY dpeiiMa cMHTe3aTopa C NPOoU3BOJ/IbHbLIM KO3(h(ULMEHTOM, B AeKOAEPE [OCTUIaeTCs AOCTYNHOCTb
(hYHKLMOHAILHOCTU C U3MEHEHMEM CKOPOCTU. MacluTabupysi 4acToTbl IMHWIA 1 NepeaucKpeTU3npys LLYyMOBOIA
CWrHan ¢ Mpou3BOJIbHbIM KO3(hhULMEHTOM, B Aekogepe obecrneunBaeTcs AOCTYMHOCTb (PYHKLMOHANBHOCTH
N3MeHeHus wara.

Oekonep HILN moxeT paboTaTb B ABYX pas/iMuHbIX pexumMax, Kak OCHOBHOI AeKOAEepP W Kak y/yuyllueH-
HbIl Aekogep. OCHOBHOW Aekoaep, KOTOPbIA UCNOb3yeTcs AN HOPMasibHON paboTbl, TONIbKO OLLeHMBAET UH-
hopmaumto. 4OCTYMNHYIO B 3nemMeHTax notoka 6utoB HILNbasicFrame (), 4To6bl BOCCTaHOBUTL ayanmocurHasn.
UT0o6bl MO3BONMUTL GOJbLIYI0 MaclWTabupyemMocTb Lwara B KOMOUHaLMM C APYrMMU MHCTPYMEHTaMun Koaepa,
[O/MKHbI 6bITb NepefaHbl AONOSHUTE bHbIE 3/1eMeHTbl notoka 6utoB HILNenhaFrame (). n gekogep HILN
[omkeH paboTaTh B paclUMpPeHHOM pexume, KOTopblii ncnonb3yeT nHchopmaumio kak HILNbasicFrame 0, Tak
n HILNenhaFrame 0. 3TOT peXum BocCTaHaB/IMBAET ayAMOCUIHa ¢ YeTKO onpeesieHHbIMU pa3oBbIMU COOT-
HOLLEHUSIMU. KOTOPbI MOXET 6bITb 06bEAMHEH C OCTATOYHbLIM CUTHAMIOM, KOAMPOBaHHbIM MPU 60/1ee BbICOKMX
CKOpOCTAX nepefauyn, ucnosb3ya kogep ynydwenus. Ecnn gekogep HILN ucnonb3lyeTcs Takum obpasom B
KayecTBe agpa A/ MaclwTabupyeMoro kogepa, HUKakoi LyMOBOW CUrHan He AO0/KEH ObiTb CUHTE3MPOBaH
ANS curHana, KoTopblidi NogaeTcs AeKofepy YyylleHus.

B cuny npeacrtaBneHna napaMeTpuyeckoro curHana, Ucnosnb3yemMoro napamerpuyeckum kogepom HILN,
3TO XOPOLLUO NOAXOAUT A1 NPUIOXEHWIA, TPEBYHLLMX KOANPOBAHUE C MacLUTabupyeMoil CKOpOCTbio nepeda-
un. KoguposaHue HILN ¢ macltabupyemMoit CKOpoCTbi0 nepejayun BbINOHSAETCA MyTem f06aBneHns K AaH-
HbIM. 3aKkogupoBaHHbIM B HILNbasicFrame () OCHOBHOro notoka 6UTOB, AaHHbIX, 3aKOAUPOBaHHbLIX B O4HOM
nnn 6onee HILNextFrame () 04HOro WM HECKOJIbKMX MOTOKOB GUTOB paclUupeHus, nepeaHHblX, Kak 4onos-
HUTE/IbHbIE 3/1IEMEHTapHbIe MOTOKM.

5.1.1 lekogep rapMOHUYECKUA NMMHUK

5.1.1.1 OnucaHue NHCTpyMeHTa

OTOT MHCTPYMEHT AEKOANPYET napameTpbl FapMOHUYECKUX NTUHWIA, NepefaHHbIX B MOTOKe GUTOB.

5.1.1.2 OnpepenexHns

prevNumHarmPara Yucno napametpoB LPC rapMOHMYECKOW NNHMM B Npeablayliem cpelime.

harmLPCPara [ij MapameTp LPC rapmoHuyeckoii nuHum / B Tekywem dpeiime {LARs ans cnektpa rap-
MOHMYECKOro TOHa).

prevHamiLPCPara [i] MapameTp LPC rapmoHuyeckoi nuHuu i B npeabigywem dpeiime (LARsS ansa cnektpa
rapMOHNYECKOro ToHa).

hFreq OCHOBHasi YacTtoTa rapMOHNYECKUX JIMHUIA.

hStretch PacTsxeHne 4acToTbl FapMOHUYECKUX JTUHUIA.

harmAmpl AMNAnUTYAa rapMoOHUYECKOro ToHA.

harmPwr MoOLHOCTb rapMOHNYECKOro ToHa.

hLineAmpl [i] Amnantyga Al rapMOHUYECKOl NUHUN.

hLineFreq [i] YacTtoTa Ali rapmMoHUYeckoli nuHum. I,

hLineAmplEnh {3] YnyyweHHas aMnantyga i-in rapMoHUYeckoli MHWK.

hLineFreqEnb [i] YnyuuwieHHasa yactota Al rapMOHUYeCKOW NuHuK. Tu.

hLinePbaseEnh fij ®a3za Al rapMOHMYECKON NMHUK (B paguaHax).
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ha [i] HemacwTtabupoeaHHasa amnautyga /4i rapMOHUYECKON TMHUN.
rm KoadhdhuumneHTsl oTpaxeHus LPC.

hTi] MmnynbcHan xapaktepuctuka LPC.

H (i) CuctemHas pyHkuma LPC.

5.1.1.3. Npouecc gekoanmpoBaHus
Ecnu harmFlag yctaHaBnuBaeTcs 1, Takum obpasom gaHHble HARMbasicPara (), a B pexvmMe ynyulle-

HUs 1 faHHble HARMenhaPara (), LOCTynHbI B TekyleM peiiMe, napameTpbl rapMOHUYECKUX JIMHWIA feKo-
AVPYIOTCS Y IEKBAHTYIOTCS C/IeflyoLmMM 06pa3om.

5.1.1.3.1 OcHOBHOI1 aekoaep
FapMOHMYeCKnii TOH NpeacTaBAsAETCS ero OCHOBHOW YacTOTOM, ero aHepruei n psgom LPC-napameTpos.
CHauvana BoccTaHaBnmBatoTcs napameTpbl harmNumPara LAR. Korga yctaHasnusaetcs harmContFlag,

UCMofb3yeTcs MPOrHO3 U3 Npeaplayuero dpeima.

Float harmLPCMean [25]=/5.0,-1,5.0.0.0.0,0.0.... O4;
Float harmPredCoeff[25]=/0.75.0,75.0.5.0.5.0.5.... OA;
for (i =0. i <numHarmPara: i ++) {

if 0 <prevNumHarmPara && harmContFlag)

prod =harmLPCMean [i] +

(prevHarmLPCPara [iJ-harmLPCMean [i]) "harmPredCoeff[i];

else

pred =harmLPCMean [i],

harmLPCPara [i] - pred * harmLAR [i]:

}

MapameTpbl, HEO6X0AMMbIE B criegytowem peime, COXpaHAOTCA B MEX(PENMOBOM NamMaTh:

prevNumHarmPara = nuTHarTPara:
for (i = 0; i <numHarmPara: i +*)
prevHarmLPCPara [i] = harmLPCPara [i]:

OcCHOBHas yacTtoTa u npoTaAXeHne rapMmoHnYeCckKnx NUHWIA ABNAKOTCA AeKBAaHTOBaHHbIMI:

hFroq =20 * exp (log (4000.120) ‘ (harmFreqindex*0,5) /20481 ;
hStretch = harmFreqStretch /16000.0;

AMNANTYAa U MOLLHOCTb rapMOHNYECKOTO TOHA EKBAaHTYIOTCA CrieyowWwmm o6pa30M:

harmArnpl = 32768 "pow MO.-1.5 * (harmAmplindex+0,5)/20).
harmPwr = harmAmpl"harmAmpl:

®narn harmEnvFlag n harmContFlag He Tpe6ytoT AanbHelweli AekBaHTM3auun; OHW HENoCpPeACTBEHHO
nepeaarTca Ha MHCTPYMEHT CMHTE3aTopa.

MapameTpbl LPC nepegatotcs B chopme "Jlorapmudmuuecknx koadcpmuymentos obnactn” (LAR). Mocne
[leKoAMpPoBaHNA NapameTpoB YacToTbl M amnanTyabl yacTteli harmNumLine rapmMoHMYecKoro ToHa BblUMCAS-
H0TCS cneaytoLmm o6pasom.

YacToTbl rapMOHNYECKUX IMHUIA BbIYMCASOTCS Tak:

for (i =0; / <numHarmUne: i
hLineFroq [i] = hFreq *(7+1,) * (1 ¢ hStretch * (i+1)).

MapameTpbl LPC npeactasnsioT IR-unbTp. AMNAUTYAbI CUHYyCOUA MOy4yaloTcs BbluucneHmem abeo-
NIOTHOTO 3HAYEHUSA CUCTEMHO (DyHKUMM 3TOro chunbTpa H(z) Ha COOTBETCTBYHOLLMX YacToTax.
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for (i=0:i <numHarmLine: i +*)

ha [i] =abs (H (exp (j *pi * (i*1)/ (numHarmLino+1))):

cj= sqrt(-1)m

H(z) = 1/(1-h[Qj *pow (z.-\) - h fl) 'pow (z,-2)-... - N[numHarmPara-1] *pow (z. - numHarmPara))

MmnynbcHasa xapakrepucTtuka J1//] Bbluncnsetcs n3 LARsS no criegylolemy anroputmy.
B nepsom ware LARs npeo6pa3oBbiBaOTCA B KOIPMULNEHTbI OTPaXKEHNSA:

for (i=0:i <nuTHarTPara: i *+)
r[i] = (exp (harmLPCPara [i]) -1) / (oxp (harmLPCPara [ij) + /).

Mocne aToro KO3 thMLuMeHTbI OTpaXKeHNs NPeobpa3oBbIBAIOTCA B XapakTepucTuky BpeMern. dyHkums C
AenaeT 310 npeobpasoBaHue no mecTy (BbI3oB ¢ x[i]=r [i] ¥ N=numHarmPara, Bo3sparbi ¢ X [i) =h [ij):

void Convert_k_to_h (float *x. int N)

e
int/,j.
floata. b, c:
for (i —1; / <N: i -uw
f

c =x(ij:
for (j = 0;j <i-j-1:j**)
{

a = x[jj:

b = x (i-j-1);

X [j] = a-c'b;

x 14-1) = b-c'a:
}
if0==4-V
X[i]e=c'x W

}

Mocne BbluncneHns amnautyg ha [i] oHM JOMKHBI OblITb HOPMaNN30BaHbl M YMHOXEHbI Ha harmAmp\,
4TO6bI HANTU aMNANTYAbl FTAPMOHNYECKOW TMHWK, YA0BNETBOPSAIOLLME YC/TOBUIO:

sum (hUneAmpl [i] *hLinoAmpl pj) = power of harmonic tone

JT0 peanusyeTcs cnegyrowum o6pasom:

p=0,0

for p- 0:/ <numHarmLine: i ++)
p * - hap] *hap]:

s = sqrt (harmPwr/ p):

for (i=0:1 <numHarmLine: i +*)
hLineArnplp]-ha p]*s:

[ononHutenbHas nHopmauus o ase gekogupyeTcs cnegyowmmMm obpasom:
for (i=0:/ <numHarmLine: i ++,) {
if (harmPhaseAvail p]) {
hStartPhase p] = 2*pi * (harmPhase p) +0.5/ (1 «phasebits) - pi:
hStartPhascAvail p] = 1;

}
else
hStartPhaseAvail p] = 0;
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5.1.1.3.2 [eKkogep ynydlieHus
B aTOM pexvmMe napaMeTpbl rapMOHUYECKO NNMHUN, AeKOAUPOBaHHbIe OCHOBHbLIM AEeKOAEPOM, YTOUHS-
I0TCA. a TaKKe feKoAnpYyrTCesa dasbl IMHUKN, UCNoNb3ys Hopmaumio, cogepxaswytocsa B HARMonhaPara Q

cnepywowum obpasom:

[na nepBbix Makcumym 10 rapMOHUYECKUX TUHWIA /

/=0....min (numHarmLine. 10J-1

BbIUNCNAOTCS YNyYlleHHbIe NnapaMeTpbl raPMOHUYECKOW IMHWKM, NCNOMb3yst 6a3oBble napameTpbl rap-
MOHMWYECKOW IMHUN 1 faHHble B NOTOKE BUTOB Y/yYLIEHUS:

hUneAmplEnh p] = hLineAmpl p};
hLineFregEnh [i] = hLineFreq p] *
(1 + (harmFregEnh p] +0.5/(1 «fEnhbits p])- 0.5) * (hFregRelStep-1)):

roe hFregRelStep saBnseTca oTHOWEHNEM ABYX COCEAHUX LLAroB KBaHTOBaTE/I OCHOBHOM 4acToThl:

hFregRelStep = exp (log (A000/20)/204b)).

[na o6onx TMNOB NUHWUK hasa AekoAnpyeTcs U3 NoToka GUTOB yNyylUeHUs:

hLinePhasoEnh p] =2‘pi * (harmPhaso p] +0.5J/ ("1 «phasebits) - pi

5.1.2 [lekogep OTAENbHOW NNHUK

5.1.2.1 OnucaHne UHCTPyMeHTa

OCHOBHOV feKofep noToka 6UToB OTAENbHOV NMHUN BOCCTaHaBAMBAET NapaMeTpbl IMHWUKW, YacToTy, am-
nauTyay. v ormbaioLlyto 13 notoka 6uToB. [lekofep ynyylieHusa notoka 6UToB BOCCTaHaB/MBaEeT napameTpbl
NIVHUK, YacToTy, amnauTyay, 1 ornbatwoLlyto ¢ 60/see TOHKUM KBaHTOBaHWEM U JOMOSTHUTENIbHO BOCCTaHaBN-
BaeT ha3y napaMeTpoB INHUN.

5.1.2.2 Onpegenenus

/_Tax

r_atk

r_dec
amplp]
yacToTa p]
slartPhase p]
startPhaseAvail p)
I_maxEnh
r_atkEnh
r_decEnh
amplEnb p]
freqEnh p)
phaseEnh p]

MapameTp ornbarouieii: Bpemsi MakcuMyma.

MapameTp ornbatoLieii: TeMn HapacTaHus.

MapameTp ornbatouieii: Temn cnaga.

AmnnuTypa i-i oTAENbHON NHUK.

YacToTa i-ii oTAeNbHON NuHuK. Ty,

CTtapToBas pasa i-ii oTAeNbHOW NMMHWK.

dnar, ykasbiBalLNiA, YTO 4OCTYyNHA UHOPMALLMA O CTAPTOBOW hase ANA -l OTAE/IbHO TIMHWK.
MapameTp yny4leHHo ornbatLlein: Bpems MakcuMyma.
MapameTp yny4yweHHoW ornbatoweii: TemMn HapacTaHus.
MapameTp ynyJyweHHoW ornbatoweii: Temn cnaga.
YnydlweHHaa amnanTyaa i-ii oTAenbHOW AnHNUK.
YnydweHHasa yactoTa HA OTAEeNbHOW AnHUK. T,

daza i-il oTAENbHOW NNHUK (B paguaHax).

5.1.2.3 [lpouecc fekoanposaHuns

5.1.2.3.1 OCHOBHOW gekoaep

OcHOBHOV fAekofiep BOCCTaHaB/MBaeT napameTpbl JIMHUA U3 [aHHbIX, COAEPXaBLUNXCA B
HILNbasicFrame () u INDIbasicPara () cnegyowum o6pasom.

[na xaxgoro cpeiima cHavana n3 HILNbasicFrame () untaetca Uncno oTAenbHbIX IMHWNA, 3aKoAnpo-
BaHHbIX B 3TOM chpeiimve:

numLine.

3aTtem 13 HILNbasicFrame () uutaetcs cnar ornbatoulein gpeima:

envFlag.

Ecnu envFlag = 1, Torga u3 HILNbasicFrame () aekogupytotca 3 napameTtpa orubatouieit. t_max. r_atk

nr dec:

t_max = (envTmax+0.5) f(\ « tmbits);
r_atk =tan (pi/2’max (0. envRatk-0.5) / (f\ «atkbits)-1//0.2
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r_dec =tan (pi/2'Tax (0. envRdec-0,5)/ ((\ «dechits)-1))/1).2

o1n napamMmeTpbl orM6arou.|,e|7| ,D,eVICTBVITeI'IbeI ANA rapMOHUYECKUX NVHUIA, a Takke ANA oTAeNIbHbIX Nn-

HWIA. Takum o6pa3om, napameTpbl ornbatoliein envimax, envRatk. envRdec fo/xHbl 6bITb AeKBAHTOBaHbI,
faxe ecnm numLine == 0.

[ns kaxpoi NnHUKM K npeblayuiero gpenma

K =0 .. prevNumLine-1

donar npoAo/mKeHnsa npeablayuiein nuHum ymtaetcsa n3 HILNbasicFrame ():

prevLineContFlag [K]

Ecnu prevLinoContFlag [k] == 1. Torga nuHMA K npepslgywero dpelima Npoao/mKaeTcs B TeKyllem
thpelime. Ecnu prevLineContFlag [k] == 0, Torga nnHuA K npeablaywiero gpeima He npogo/mKaeTcs.

B Tekywiem chpeiiMe cHavana napameTpbl BCeX NMPOAO/IKAIOLWMNXCA TMHWIA KOAWNPYIOTCA, CONPOBOXaae-

Mble napameTpamy HOBbIX IMHUIA. Mo3ToMy dhar NPOAO/IKEHUS IMHUW U NPEALLIECTBEHHUK MHUN onpeaens-
t0TCA npexae, Yem AeKoAUpoBaTh napaMeTpbl JIMHUK:

/=0;
for (k = 0; k <prevNumUne: K *+)
if (prevLineContFlag [kj) {
linePred [i] = k:
UneContFlag [i +*] = 1;

}
while (i <numLine)
UneContFlag [i ++/ =0;

I'Iapameprl HOBbIX JIMHUIA KOAMPYKTCA C yBenndnsawwmumca MHAOAEKCOM 4YacCTOoTbl, MCNO/b3yA CXeMy

AndchepeHLnanbLHOro KoarpoBaHus. MoaToMy eMHOXAbI 415 KaX4oro hpelima TpebyeTcs crefyiolas UHu-
umanusauus:

lastNLFreq =0.

Lns kaxpoi NuHuK i Tekyllero cpeiva

i =0. numLine-1

napameTpbl MHUK Tenepb gekoaupytotcs n3 INDIbasicPara ().

Ecnu envFlag = = 1. Torga conar ornbatowleii nuHum untaetcsa u3 INDIbasicPara Q

ImeEnvFlag p]

EcnnUneContFlag[i)~ 1.TorganapameTpbl npogomkatoLeiica nuHnmn gekoampytotcans INDIbasicPara ()
Ha 6a3e amnanTyAbl M MHAEKCA YaCcTOThbl ee NpeALlecTBEHHUKA B npeAblayLem dpeiime:

ILFregindex [i] = previLFregindex pinePred p]] * DILFreq pj:

ILAmplindex [i] = previILAmplindex pinePred p]] + DILAmpl p];

Ecnu UneContFlag p] == 0, Torga napameTpbl HOBOW iMHUK Aekoaupytotcs n3 INDlbasicPara ():

if (nuTLine-1-i <7)
ILFreginc p] = SDCdocode (maxFindex-lastNLFreq. sdcILFTable [numLine-1-i]);
else
ILFreqginc p] = SDCdecode (maxFindex-lastNLFreq. sdclLFTable [7]);
ILFreqindex [i] =lastNLFreq * ILFreglnc p]:
lastNLFreq = ILFreqindex [s]:
if (HILNquantMode) {
ILAmpIRelp) = SDCdecode (50. sdclLATable);
ILAmplindex p] = maxAmplindex * ILAmplRel p]:

)
else {

ILAmplIRel p) = SDCdecode (25. sdcILATable);
ILAmplindex p] = maxAmplindex * 2‘ILAmpIRel p):
}

MNHaekcbl napameTpoB SIMHUM COXPAaHSATCA ANA AeKOAMPOBaHWA NnapamMeTpoB JIMHWM CreaytoLiero
hpeiima:
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prevNumLine = numLine;

for (i=0:/ <prevNumLine: | +*){
previLFreqglndex [i] = ILFregindox [i];
previLAmplindex [i] = ILAmplindox [i];

}

OcHOBHOW fekogep Takke obpabaTtbiBaeT KOMOGUHALMM OCHOBHOTO YPOBHSA 1M OAHOMO Unu 6onee ypos-
Heli pacwvpenus. Ecnv faHHble 13 BCeX YypOBHeW paclumpeHus numlayer AOCTYNHbI 6a30BOMY AeKoAepy,
3HavyeHus layNumLine [numLayer] n layPrevNumLine [numLayer] o/mkHbl MCNONb30BaTbCs BMECTO humLine
nprevNumLine. cootBeTcTBeHHO. 3HaueHus ILAmplindex [i]. ILFreqindox [i], ImeContFlag [] v linoPred [i]. kak
onpefeneHo onMcaHneM crHTakcuca notoka 6UToB, AO/KHbI UCMO/Ib30BATHCS.

AMNINTYAbl Y 4ACTOTbl OTAEMNbHBIX IMHWIA Tenepb AeKBaHTOBaHb! N3 NHAEKCOB:

for (i=0; i <numLine; i *m) {
ampl [i] =32768 *potv (10,-1,5 * (ILAmplindex+0.5)120);
if (ILFreqindox <160,)
freq LW, = (ILFrogindex+0.5) * 3,125.
else
freq 0 = 500 *exp (0.00625 * (ILFreqlndox*0.5-1604;

[JononHutensHas nHgopmaums o ase 3anycka AeKoAUpYeTcs CrelyloLuM o6pasom.

for (i = O'i <numLine;i +*) {
if (UnePhasoAvalil [i]) {
startPhase [i] = 2'pi * (linePhase [i] *0.5) /(1 «phasebits) - pi:
startPhaseAvail fi] = 1:
}
else
startPhaseAvail [i] = 0;

Ecnv npouecc AekoaMpoBaHusa cTapTyeT ¢ NPOMU3BO/ILHOMO (opeliMa noToka 6UTOB, BCE OTAE/bHbIE /N-
HUW. KOTOPblE OTMEYalNTCA B MOTOKe BUTOB Kak NpoAosiKatoLmecs u3 npeablayLwmnx gpeiMos n He Aekoanpo-
BaJINCb. [O/KHbI OblTb 06€33BYYEHbI.

5.1.2.3.2 [lekogep ynyuweHus

[Jekofep ynyylieHns yToyHAeT napaMeTpbl IMHUK, NONYYEHHbIE N3 OCHOBHOTO fieKofepa, a Takke feKo-
avipyeT dasbl AiMHUK. JononHuTeibHas nHopMaLuus cogepXknTcs B anemMeHTe notoka 6utos INDlenhaPara 0
1 OLEHMBAETCA CreAyoLWmMM 06pa3om:

Bce onepauuun 6a3osoro gekogepa fo/MKHbI 6bITh BbINOIHEHbI, YTOObI MOXHO 6bI/1I0 KOPPEKTHO AEKOAN-
poBaTb napameTpbl A5 NPOLO/HKAIOLLNXCA INHWIA.

Ecnn envFlag == 1. Torga ynyudweHHble napameTtpbl t_maxEnh. r_atkEnh n r_decEnh gekogupytoTtcs ¢
MCNO/b30BaHNEM AaHHbIX ornbatowein, nepesaHHbix B HILNbasicFramo () u HILNenhaFrame ():

t_maxEnh = (envTmax + (envTmaxEnh*0,5)/ (1 «tmEnhbits))/ (1 «tmbits):
if (envRatk == 0)

r_atkEnh - 0:

else

r_atkEnh - tan (pi/2 *(envRatk-1 + (onvRatkEnh*0.5)/(A «atkEnhbits))/
(1 «atkbits)--\))A).2:

if (envRdec ==0J

r_decEnh =0;

else

r_decEnh =tan (pi/2 * (envRdec-1 + (envRdecEnh+0.5) / (1 «decEnhbits)) /
(1 «decbits)-14/0.2.
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Lnsa xaxpol nuHuK i Tekyllero dperima
I=0..... numLine-1

yNyulleHHble napameTpbl IMHUW MOyHaloTCA NyTeM YTOYHEHUs napaMeTpoB U3 6a30BOr0 [ekojepa
faHHbIMK B INDlenhaPara ():

amplEnh fi] = amp! fi):
if (fFEnhbits fi]! =0) {
if (ILFreqglndex <160)
freqEnh fi] = (ILFregindex*0.5 ¢ ((HneFregEnh [i] +0.5)/(1 «fEnhbits fi])- 0.5)) *3.125:
else
freqgEnh fi] = 500 *exp (0,00625 * (ILFreqindex+0.5 -160 +
((HneFregEnh fi) +0.5) / (1 «fEnhbits [i])- 0.5))).

else
freqEnh fi] = yacToTa [¥

[nsa o6onx TMNOB NMHUK hasa feKoanpyeTcsa U3 NOTOKa OUTOB Y TyULLEHUS:
phaseEnh [i] =2*pi * (linePhase [i] +0,5)/ (1 « phasebits) - pi.

5.1.3 [Jexopep wyma

5.1.3.1 OnucaHve NHCTpPyMeHTa

OTOT MHCTPYMEHT AeKoaupyeT napameTpsbl Wyma, nepefjaHHblie B NOTOke 6UTOB.
5.1.3.2 Onpegenenns

prevNumNoisePara Yucno napameTtpos LPC wyma B npegbigyliem dpeiime.

noiseLPCPara [i] MapameTp LPC wyma /B Tekywem hpeiime (LARs ansa cnektpa wyma).
prevNoiseLPCPara [i] MapameTp LPC wyma / B npegbigywem cpeiime (LARs gns cnekrpa wyma).
noiseAmpi AmMnanTyga wyma.

noisePwr MoLHOCTb Wyma.

noise T_max MapameTp ormbatoLeii Wwyma: BpeMs MakcuMmyma.

noiseR_atk MapameTp ormbatoLeii Wwyma: Temn HapacTaHus.

noiseRdec MapameTp ornbatwLei wyma: Temn cnaga.

5.1.3.3 T[lpouecc gekoanpoBaHns

5.1.3.3.1 ba3soBblii gekoaep

Ecnn noiseFlag yctaHoBneHo u. Takum obpasom, gaHHble NOISEbasicPara () gocTynHbl B Tekyliem
hpelime, napameTpbl KOMMOHEHTA CUTHaMA LWyMa AeKOAMPYIOTCA U AeKBAHTYIOTCS criefylowmum ob6pasom.

LLlym npeacTtaBnsieTcsa ero aHeprueit u psagom LPC-napameTpos.

CHavana BoccTaHaBnmatTcs LAR napameTpbl noiseNumPara. MporHo3 u3 npeabigylero peiima unc-
nosib3yeTcs, korga yctaHosneH noiseContFlag.

float noiseLPCMean [25] =/2.0 .-0,75.0,0.0.0.0,0.... 0.0);
for (i=0;/<numNoisePara: i ++) {
if (i <prevNumNoisePara && noiseContFlag)
pred = noiseLPCMean fi]+ (prevNoiseLPCPara [i]-noiseLPCMean [i]) *0,75;
else
pred = noiseLPCMean [i];
noiseLPCPara [i] = pred + noiseLAR fi]:

MapameTpbl, HEO6X0AMMbIE B Creaylolem dpeiiMe, COXpaHSaTCA B MeXdpeiMoBoi naMsaTu:
prevNumNoisePara = numNoisePara:

for (i=0:1 <numNoisePara; i ++) {
prevNoiseLPCPara fi] = noiseLPCPara fi:
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AMNANTYAa M MOLHOCTb LIyMa AEKBaHTYOTCS C/edyoLlWM o6pasom:

noiseAmpi = 32768 *pow (10,-1.5 * (noiseAmplindox+Q,5)/20);
noisoPwr = noiseAmprnoiseAmpl.

Ecnn noisoEnvFlag == 1. Torga wymoBble napameTpbl ornbatoweii noisoEnvTmax. noiseEnvRatk n
noiseEnvRdec fekBaHTytoTCA B noiseT_max. noisoR_atk u noiseR_dec Taknum xe o6pa3om, kak onmcaHo ans
Aexkogepa OTAeNbHOW NNHUK.

5.1.3.3.2 [ekofep yny4dlieHuns

MocKoNbKy ANA LWYMOBbIX KOMNIOHEHTOB HET HUKaKUX AaHHbIX YNyULeHUs, AN WyMOBbIX napameTpoB
HET cneynasbHOro pexuma ynyylleHHOro fekoAnpoBaHus. Ecan wym AO0/KeH ObiTb CUHTE3MPOBaH C faH-
HbIMU YNTyULLIEeHWA AN APYTMX KOMMNOHEHTOB, MOXET MCNo/b30BaTbCsl 6a30BbIfi Aekogep napaMeTpoB Lyma.
Ecnu gekogep HILN ncnonb3yetca B KauyecTBe ffpa B MacluTabupyemMom Kodepe, HUKaKol CurHan Lyma He
[O/MKEH CUHTE3NPOBAaTbLCA A1 CUTHaNA, KOTOPbIA NoJAeTca Ha feKoAep YyulleHus.

5.1.4 CuHTe3aTop rapMOHNYECcKO N OTAENbHOW INHUN

5.1.4.1 OnucaHne MHCTPyMeHTa

3TOT MHCTPYMEHT CUHTE3NpYeT ayAMoCUrHasna coriacHo napameTpaM rapMOHUYECKOW U OTAENbHON Nun-
HUW. AeKoAMpyeMbiM COOTBETCTBYHOLMMU WHCTPYMEHTaMu gekogepa. 3TO BkIYaeT KOMOGUHAUWIO rapmo-
HWYECKUX W OTAENbHbIX NMHUIA, 6a30BbIA CUHTE3ATOP M CMHTE3aTopa yAyyleHus. YTo6bl Nony4YnTb NOJHBbINA
[eKoAMpoBaHHbIl ayAnoCcurHan, BbIXOAHON CUrHaN 3TOr0 UHCTPYMEeHTa A06aBNseTca K BbIXOAHOMY CUTHasy
cuHTesartopa wyma.

5.1.4.2 Onpepenexunsa

totalNumLine

sampleRate
synthSampleRale
speedFactor

pltchFaclor

T
N

env(t)

a(t)

P

x(t)

x{n]

startPhi [ij

phip]

previousEnvFlag
previousT_max
previousR atk
previousR_dec
previousEnv (t)
previousTotalNumLine
previousAmpl [K]
previousFreq [K]
previousPhi [K]
previousUneEnvFlag [K]

O6LLee KONMYeCTBO NIUHWIA B TekyLlem copelive, KoTopblii 6yeT cuHTe3unpoBaH (OT-
Ze/bHbIE N/TC FapMOHVYECKVIE).

YacroTa auckpetusauym, i, kax o6o3HaqveHo. HILNsampleRateCode (cm. Tabnuy 7).
YacToTa AncKpeTU3aLmmn CUHTE3NPYEMOTO BbIXOAHOTO curHana x[nj, Iy,

KoadhdhmupmeHT n3MeHeHns ckopocTy cuHTesa (> 1 Ans 6onbLueli, Yem MCXOfHas CKO-
pOCTb BOCMPOM3BEAEHUS).

KoathdhmUmMeHT n3meHeHus Lwara cuHTesa (> 1 418 6osbLUero, Yem UCXOAHbIA Luar
BOCIMPOU3BEAEHNS).

[nvHa dopeliva cuHTesa B CekyHaax.

[nvHa dopelima cvHTe3a B BbIbopKax.

AmnuTyaHas dyHKUMS ormbatoLLeii B TekyLeM cpelive.
MrHOBEHHas aMnUTYAa CUHTE3VPYEMON /IMHWN.

MrHoBeHHas chasa CUHTE3MpYeMOi IMHUN.

CUHTE3MPYEMbII BbIXOAHOM CUTHaN.

[nCKpeTHbI CMHTE3MPYEMbIli BbIXOAHOW CyrHa.

CraproBasi thasa Ali IMHUKM B TekyLLem cdpeliMe (B paguaHax).
daza oKoHYaHMA Al IMHUK B TekyLLeM chpeliMe (B paayaHax).
®nar ornbatoLLel B npeaplayLuem dpelive.

MapameTp ormbatoLLein t_max B npeabiayLuem dpeime.

MapameTp ormbatoweii r_atk B npeapiayiem dopeime.

MapameTp ormbatoweii r_dec B npeabiayLLem cpeiive.

PyHKUYMSA ormbatoLLeil amnnTyabl B NpedblayLiem dpelive.
O6LLee KONMYECTBO NIMHUIA B NpeapliayLiem dpeiive.

AMNAMTYAa K- NHWW B NpeablayLuem dpeime.

YacToTa A-/i nvH1M B NpeasiayLieM cpeiimve. i,

dasa oKOHYaHUA K-/ NHUK B NpedblayLuem cpelive (B paguaHax).
driar, ykasbIBaOLLMIA, YTO Npeaplayllas ornbatoLias aMnauTyabl NpUMeHsieTcst K Add
NvHWY 8 npedplayLiem dpelive.
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previous TmaxEnh YnyulleHHbI napaveTp orvbatoLweli |_max B npeAblayLiem cpelive.
prevtousR_alkEnb YnyuLleHHbI napameTp ormbatoLLeid r_atk B npeapiayLuem dpeime.
previousR_decEnh YnyuLleHHbI NapameTp ormbatoLLeii r_dec B npedblayLiem dopeiime.
previousAmplEnh [k] YnyulleHHast aMrmMTyaa /c-4 nvHumn 8 npeapiayLiemM gopeime.
previousFregEnh [K] YnyulueHHas YacToTa K- IMHUKM B npeapiayLiemM dopeime. Iy,
previousPhaseEnh [k] ®aza K- iMHMM B NpeblayLuem dpelive (B paguiaHax).

5.1.4.3 Tlpouecc cuHTesa

5.1.4.3.1 Kom6GuHauuMs rapMOHUYECKNX N OTAENbHbIX NUHUI

[na cnHTe3a rapMoOHMYECKUX JIMHWIA NCNO/b3yeTCa TOT Xe caMblil MeTog CUHTe3a, YTO U 415 OTAeNbHbIX
JINHWAA.

Ecnu Hnkakas rapmoHuyeckas coctasnaowas He gekogupyeTcsa AN cnegyowmx waros. numHarmLine
OO/KEH 6bITb OOHY/EH.

WHave napameTpbl rapMOHWYECKUX NIMHUI [06ABAAIOTCA K CMMUCKY napameTpoB OTAE/IbHbIX JIMHUIA Kak
AeKoavpyemble 4EKOAEPOM OTAENMbHbIX IMHUIA:

for (i=0: / <numHarmLine: i +*) {
freq [nuTLine+i) = hLineFreq [i];
amp! [numLine+i] = hLineAmpl [i],
if (harmContFlag && provNumLine+i <proviousTota!NumLino) {
HneContFlag [numLine+i) = 1
linePred [numUne+i] = prevNumLine+i;

}

else

HneContFlag [numLine+IJ = 0:

UneEnvFlag [numLino+i] = harmEnvFlag:
startPhase [numUne+i] = hStartPhase [),
startPhaseAvai! [numLino+i] = hStartPhaseAvail [ij:

}

Takum obpasom, obLiee KOMYECTBO NapameTpoB MUHWIA, NOCTYNMBLLUMX HA CUHTE3ATOP rapMOHNYECKUX
N OTAEebHbIX JIMHWIA PaBHO:

totalNumLine =numLine + numHarmLine.

B 3aBucumocTu oT 3HadeHnst HILNcontMode BO3MOXHO COeAMHUTbL IMHUN B CMEXHbIX hpeiimax, 4Tobbl
nsbexartb paspbiBOB pasbl B C/lyyae NepexofoB ¢ rapmoHudeckux nnHuin (HILNcontMode == 0) unu gonon-
HWTENbHO C OTAENbHBIX INHUIA Ha OTAENbHbIE NMHWUKW, A5 KOTOPbIX 6UT npogomkeHuss HneContFlag B noToke
6uTOB He 6bln1 ycTaHoB/eH kogepom (HILNcontMode == 1). 370 AoNo/HUTENIbHOE NPOAO/HKEHUE NINHUN TakkKe
MOXeT 6bITb NONHOCTLI0 OTKIto4eHo (HILNcontMode == 2).

Onsa kaxpoit nuHum /= 0.. totalNumLine- 1 Tekywero cpeiimMa, y KOTOPOI HET HUKAKOro NpefLecTBEHHU-
ka (To ecTb HneContFlag [i] == 0). MMHNS OoNTMMasbHOM NOATOHKN yNpeablayLlero gpeiiMa, He umeroLLas npe-
eMHMKa 1 ¢ KoMbuHauvei, yaosneTtsopsitowei TpebosaHnaM, onpegeneHHsiM HILNcontMode onpegensetcs,
MaKCUMU3NPys CreayoLLyo mepy A

df =freq pj/ previousFreq [j[;

df =max (df. ]/df):

da =amp!p]/ proviousAmpl [LI;

da = max (da. Yda):

q =(1- (df-1)/ (dfContA)) * (1 - (daA)/ (daContA)).

roe dfCont = 1,05 n daCont = 4 ABNSOTCS MaKCUMasbHbIMU Pa3peLleHHbIMU OTHOCUTETbHBIMU U3MEHEHUSIMU
yacToThl M aMnAnMTYAbl. Ecnv umeeTcs 60/blie OAHOTO KaHAuAaTa B NPeALecTBeHHNKN, 4OCTUTAIOLEr0 Mak-
CYMYyMa . TO BbIGMpAeTCsl KaHAUAAT C CaMblM Ma/leHbKUM WHAEKCOM NSt AONOMHUTENbHbLIX NPOA0HKEHNI
JIMHWUU, OnpefeNieHHbIX TakuM 06pa3oM, MHopMaLUs 0 NPEeLIECTBEHHNKE CTPOKM OGHOB/ISIETCS:
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lineContFlag [i] = 1,
linoProd [i] - j.

Ecnn HeT no kpaiiHeii mepe ofHOro BO3MOXHOro npepwectseHHuka c¢ df <dfCont u da <daCont.
lineContFlag fi] n linePred p] octaloTca HEM3MeHHbIMMU.

[ns ynyyweHHOro cuHTesaropa napaMmeTpbl Y/yyLWeHHOR rapMoHnyecxoin (Makcumym o 10) n otaens-
MO NMMHUKN 06bEANHAITCS CneayoLmmM o6pasom:

for (i=O'i <min (10. numHarmUne); i ++) {
freqEnh [numLine+i] = hLineFregEnh [ij;
amplEnh [numLine+i] = hLineAmplEnh [i].
if (harmContFlag && prevNumUne+i <previousTotalNumLine) {
lineContFlag [numLine+i] = 1,
linePred [numLino+i] = provNumLine+i:

}

else

lineContFlag [numLine+i] = O:

ImeEnvFlag [numLine+i] = harmEnvFlag:
phaseEnh [numLine+i] = hLinePhaseEnh p]:

}

Takum o6pas3om, 06LLee KONMYECTBO NapaMeTpPoB SIMHUK, NepeAaHHbIX Ha CUHTE3aTop Y/yULLEHHO rap-
MOHMYECKOW 1 OTAesbHOW nuHuK, ecnn aekogep HILN ucnonb3lyeTtca B kauecTBe s4pa B MacluTabupyemom
Kogepe, paBHo:

totalNumLine =numLine + min (10. numHarmUne).

Tak Kak nHcpopmauums o hase goCTynHa A1 BCEX ITUX JIMHWIA, HUKAKOe NPOAO/HKEHNE NIUHWUN HEe BBOAMUT-
cA ANS yNy4yleHHOro cMHTesaTopa.

5.1.4.3.2 /I3MeHeHne CKOpPOCTU 1 Lwara

Bnarogapsa ncnonb3yemomy kogepom HILN napameTpuyeckomy npefcTaBieHnto CUrHana u npogosxe-
HWio thasbl, o6ecneynBaeMomMy 6a30BbIM CUHTE3aTOPOM SINHUM, CKOPOCTb BOCMPOM3BEAEHNSA 1 LIAT IETKO MO-
ryT 6bITb U3MEHEeHbI BO BPEMS CMHTE3a CurHana B fekogepe. Ecnn TpebyeTca Bocnpom3BefeHe Ha UCXOAHON
CKOpOCTM ¥ Lare, COOTBETCTBYIOLWME (haKTOPbI YNpaB/ieHNa YyCTaHaBNVBAIOTCA B X 3HAYEHWNS MO YMOHYAHUIO:

speedFactors 14

pitchFactor = 1,0.

Ecnn ckopocTblo ynpaBisieT macwTabHblli koadmumeHT BpemeHn B none speed ysna AudioSource
BSF. chakTop M3MeHeHUs CKOpPoCTn ByaeT:

speedFactor = 1/speed:

Ecnn warom ynpasnset none pitch ysna AudioSource BSF, chakTop nsmeHeHus wara 6ygert:

pitchFactor = pitch:

Korga BMecTo 6a30BOro cMHTE3aTopa Ucnosb3yeTcs cuHTe3aTop ynyylweHus. speedFactor mpitchFactor
[OMKHBI BCErAa yctaHaB/MBaTbCA B UX 3HAYeHVe no ymonyanuio 1,0.

M3meHeHne CKOpoCTW peanM3yeTcsi U3MEHeHWEM A/IMHbI hpeliMa CMHTEe3a cornacHo Tpebytowemycs
speedFactor.

N3meHeHue Wwara peanvsyeTcsa N3MEHEHMEM NapamMeTpOB YaCTOTbl FAPMOHUYECKNX U OTAEe/IbHbIX NINHWIA
cnegywowum obpasom:

for (i =0. / <totalNumLine: / +*) {
freq [i] * =pitchFactor:

}

CuvHTesaTop WwymMa Takke nogaepxvmeaeT U3MeHeHe CKOpoCTU 1 Lara.

5.1.4.3.3 CTpyKTyprpoOBaHune cruHTesa

Co3gaHune chpeiimMoB npu cuHTE3E

Cu1HTEe3aTop rapMOHNYECKNA N OTAENBHOW IMHUK BOCCTaHABNMBAET OAUH dpeiiM ayamocurHana. Tak Kak
napameTpbl IMHWK, 3aKOAMPOBaHHbIe BO hpeliMe NoToka 6UTOB, AECTBUTENbHbI A/1S1 LLeHTpa COOTBETCTBYIO-
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uero hpeiima aygmocurHana, CUHTE3aTop reHepupyeT cekuuto ayanocurHana x (t) 4MHoN B oguH ppeiim, Ko-
TOopas cTapTyeT B LeHTpe npeasiayliero cpeiiMa (/ = 0). n 3akaHUMBaeTCs B LEHTPE Tekyluero dpeiima (t = 7).

Mo ymonuanuio cuHTesatop HILN paboTaeT npu yactote guckpeTtnsauunm synthSampleRato. kak ykasa-
Ho samplingFrequency, nepegatowmmcs B AudioSpecificinfo ():

synthSampleRate = samplingFrequency.

dpeiim cnHTe3a cogepxuT N BbIGOPOK:

N = (int) (HILNframeLength *synthSampleRato / sampleRate / speedFactor + 05,1

Takum 06pa3oM NpoAo/MKUTENbHOCTL T hpeiiMa cuHTe3a paBHa:

T = N/ synthSampleRato.

B fanbHeliweM onucbiBaeTCcs BblYMC/IEHE CUHTE3UPYEMOro BbIXOAHOTO curHana x (t)

ana 0 <=t < T. BapuaHT nHTepBana BpemeHu (To ecTb hakTniecknin hpeiim BbIXOAHbLIX BbIGOPOK) onpe-
Jensetcsa kak

x[n) =x(t)ct=(n+0,5) * (W )

onsa 0 <=n <N.

CuHTesaTtop LyMma WUCMob3yeT TOT Xe CUHTEe3 Co3faHnsa (hpeiiMoB, Kak CUHTe3aTop rapMOHUYECKOW U
OTAENbHOW JIMHUK.

5.1.4.3.4 bBa3oBblii cMHTE3aTOp

HekoTopble napameTpbl NpepigyLyero dpeima (MMeHa, HauMHaLWecs co CoBa «npeablayLwunii»), ns-
BNIEKAKOTCA U3 MeX(PelriMOBO NaMaTh, KoTopas AO/XHA OblTb COpOLLIeHa nepes AeKoANPOBaHNEM MEepPBOro
thpeiima noToka GUTOB.

CHauana BbluncnsTcsa yHKLUN ornbatoleii previousEnv (t) n env(t) npeabiaywero n TekyLero gpeii-
MOB COI/1acHO CefyLWmnm npasmnam:

Ecnn envFlag == 1. Torga doyHkuus orubatowein env(t) nonyyaercs w3 napameTpoB Oru-
Gatoweld t max. r_atk u r_dec. Mpu T aBnawwemcs AAUHOW dpoiiva. env(t) BblumcnaseTcs ANS
-7/2 <=1t <3/2*T:

if (-1/2 <=tn && t/T <t_max)
env (t) = max (QA-(t_max-t/T) *_atk):
if (t_max <= t/T && t/T <312)
env (t) = max (QA-(t/T-t_max) *r_doc).

Ecnu envFlag == 0, To ucnonb3yeTcsa NoCcTostHHas PyHKLUKU ornbatowein env(t).

env (t)- 1

CooTBeTCTBEHHO. previousEnv(t) BbluncnseTcs ncxoga w3 napameTpos previousT_max. previousR_atk.
previousR_dec u proviousEnvFlag.

MapameTpbl ormbatoLeli, nepefaHHble B ciydae envFlag == 1. cnpaBegvBbl 419 TapMOHUYECKNX Sn-
HWIA, @ TakKe AN5 OTAENbHbIX MMHWIA. Takum 06pa3om, hyHKLMU ornbatoLLeit Ao/MKHbI reHepMpoBaTbCSt BCEraa,
naxe ecnu Bce UneEnvFlag [i] == 0.

Mpexae, Yem BbIMOIHAETCA CUHTE3, OUMNLLAETCA akKymynaTop X (f) 418 CMHTe3npyemoro ayanocurHana
ona 0 <=t<T:

x@t) =0

JNvHun 1. npogomxatroLwwmecs us npegbiaywero peiMa B TekylleM dpeiive

alli =0.. totalNumLineA. that have UneContFlag fi] ==

cuHTesupytoTcs ans 0 <=/ <7 cnegyowmm obpasom:

K = linePred [tj:

ap (t) = previousAmpl [K):

if (previousLinoEnvFlag [k] == 1)

ap (t) * = previousEnv (t+T/2):

ac (t) =ampl[k):

if (UneEnvFlag [ij == 1)

ac (t) *=env (t-T/2):

short_x_fade = (previousLineEnvFlag [k]&&! (previousR_dec <5 &&
(previousT_max <0.5 || previousR_atk <5))) ||

(UneEnvFlag [ij &&! (r_atk <5 && (t_max> 0,5 || r_dec <5)));
if (short_x_fade == 1) {
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if(0<=t& &t <7/16*7}

a(t) =ap ()

M (7/16*7 <=t & &t <9/16*77

a(Y =ap /0 + (ac (t)-ap /Il *l[7-7/16/ *8;
[719/16*7 <=/&<&/ <7/

alfl =ac 10

else

a(0 =ap /7 +lac /ll-ap /Il *I7;

p /Il = prevtousPhi [k] +2'pi'previousFreq [K] 7 ¢
2*p/ * (4acToTa [i]-previousFreq [K]) /(2*7/ */*.
X M+ =1l *s,P Ip Il

phip] =p(T).

NvHun /; cTapTylowme B Tekywem dpeiive
Bce / =0.. totaINumLine-1. y koTopbix HneContFlag fi] ==

CUHTEe3npytoTcs ansa 0 <= / <7 cneaytowm o6pasom:

if (UneEnvFlag (i}&&! (r_atk <5 <&S//_max> 0.5 || r_dec <5/// {
if (0 <=/&& [ <7/16*7)
fadejn //l =0:
[717]16*7 <= |&<&/<9/16*7/
fadejn /// =0.5 - 0.5*cos //8*2/7-7/2/ *pll;
17/19/16%7 <= [££/<7/
fadejn (t) = 1

}

else

fadejn /Il =0.5-0.5*cos (t/T'pi):

a(t) =fadejn /Il *amp/fi]:

if (UneEnvFlag fi] == 1/

alll *=-env (t-T/2);

if (startPhaseAvail fi])

stanPhi [i] = startPhase fi:

else

startPhifi] = random (2*pi):

p /Il = startPhifi] ¢ 2'pi‘freq fi] * //-71:

x M+ =11 *sin Ip llI;

phifi]=p (T)

random(x) siBnsieTca yHKUMel, BO3BpaLLaroLeil cnyyaitHoe Yicio € yHUBepcasibHbIM pacnpeaeneHu-

eMm B UHTepBase
O<=random (x) <x
NInHnK K. okaHuYMBalLMecs B Npeablayliem dpeiime
all k = 0.. previousTotalNumLine-1. that have prevLineContFlag [K] ==

CUHTEe3npytoTcst AN 0 <=/ <7 cneayowym o6pasom:

if (previousLineEnvFlag [K] &&! (previousR_dec <5 &&
(previousT_max <0.5 || previousR_atk <5/// {

if (0 <= /<88 <7/16*7/

fade_out /// = 1,

[£17]16%7 <= t& &t <9/16*7/

fade_out (t) =0,5 ¢ 0.5*cos //8*/[7-712] *pll;

1719/16*7 <= t& &1<T)

fade_out (t) = 0:

else
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fade_out ft) = 0,5+0,5*cos (t/T'pi):

a(t) = fade_out ft) ‘previousAmp! [K].

if (previousLineEnvFlag [k] == 1)

aft) * = previousEnv (t+T/2);

p (t) = previousPhi [K] *2 ‘pi'previousFrcq [K] *t;
* ft) + = ft) *sin (p ft)).

YTo6bl M36exaTb WCKaXEHWU W3-3a HANOXEHUs! CNeKTPOB, CUHTe3UpyeMble NIMHUW 3arnylianTes (To
ecTb aft) = 0). Noka MX MIHOBEHHAs YacToTa BbIlle WU paBHa MOMIOBMHE YACTOThI AUCKPETU3aL MK, TO eCcTb

d phi ft) / dt> = pi'N/T.

MapameTpbl, Heo6xoAUMbIe 8 creaylollem dpeiiMe, coxpaHsTes B MexdpeiiMoBoli naMsTu:

previousEnvFlag = envFlag:
previousT_max =t_max:
proviousR_atk =r_atk:
previousR_dec =r_dec:
previousTotalNumLme = totalNumLine:
for (7*0: I <tota!NumUne. i ¢+) {
previousFreq p] = freq p]:
previousAmp! p] = amp! p];
previousPhi p) = fmod (p pj. 2'pi):
previousLineEnvFlag p] = UneEnvFlag p):

)

fmod (x. 2'pi) sBNsieTcA hyHKUMeR, Bo3BpaLLaloLLelt Mogy b 2*p/ans X.

5.1.4.3.5 CwuHTesartop ynydleHus

CuHTe3artop yny4lleHnss OCHOBaH Ha 6a30BOM CMHTE3aTOpe, HO OLleHNBaeT Takxke dasbl IMHUK NpU BOC-
CTaHOB/IEHNW OAHOTO hpeiiMa ayavocurHana. Tak kak napaMmeTpbl IMHWK, 3aKoAMPOBaHHble BO dipelime no-
TOoKa 6MTOB M COOTBETCTBYIOLLEM (IpeiiMe ynyylleHns, UMeloT CUy B CepeayHe COOTBETCTBYHOLWEro dpeiiva
ayAnocurHana, CUHTe3aTop rapMOHUYECKOW 1 OTAENbHON IMHUN TeHepupyeT CeKLuio ayanocurHana gnHon B
oAVH dopeiim, KOTOpbI CTapTyeT B cepeanHe npegbiayliero dopeiiMa n 3akaH4YMBaETCS B CepeauHe TEKYLLEro
hpeiima.

HekoTopble napameTpbl NpeAbiayLiero peiMa (MMeHa, HaunHaKLWmecs Co C/10Ba «previous»). nssse-
KatoTcs U3 MexdpeinmMoBoil NamaTh, koTopas Ao/MkHA ObiTh cOpoLlleHa npexae, Yem 6yaeT AeKkoAnpoBaThes
nepsblii hpeiim noToka 6MTOB.

CHauana BbluncnsTcsa yHKLMM ornbatoleii previousEnv ft) n envft) npegbiaywero n Tekyuiero gpeii-
MOB COI/1acHO CefyoLWwuM npasunam.

Ecnm envFlag == 1, Torga dyHkuus orubarwuieii envft) nonyyaetca v3 napameTpoB orubaroLlei
t_maxEnh. r_atkEnh un r_decEnh. Mpu T. aBnsAwowemcs anvHoi dpeiiMma, envft) Beluncnsaetca ana-7/2 <=
1<3/2*7:

if (-1/2 <= /T && t/T <t_maxEnh)
env ft) = max (0.1-ft_maxEnh-t/T) ‘r_atkEnh).
if (t_maxEnh <=t/T && VT <312)
env ft) = max (0.1-ft/T-t_maxEnh) ‘r_decEnh):

Ecnu envFlag == 0. Torga ncnonb3yeTcs NOCTOSAHHAsA (YHKLMSA ornbatowei envft).

env ft)*!.

CooTBeTcTBEHHO previousEnv ft) BbluncnseTcs, ucxoas us napameTpos previousT_maxEnh, previousR_
atkEnh. previousR_decEnh u previousEnvFlag.

MapameTpbl ormbatoLeli, nepefaHHbie B ciyyae envFlag == 1. cnpasegviBbl 418 TapMOHNYECKNX Sn-
HUA. a Takke 418 OTAeNbHbIX NMMHUIA. Takum 06pa3oM, PyHKLUM ormbatoLei 4o/MKHbI BbITh CreHeprpoBaHbI
Bcerga, faxe ecnun sce UneEnvFlag p] == 0.

Mpexae, Yem BbINOMIHAETCA CUHTE3, akKyMyniAaTop X ft) gna cuHTesnpyemoro ayavocurHana ouvaeTcs
ansa 0 <=/<7:

x ft) =0.
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Bce nuHun / B Tekyliem dpelime
aiii =0.. totalNumLine-1
CUMHTE3MpyloTCA cneaytoLmm obpasom ans 0 <=t <T:

if (envFlag &&! (r_decEnh <5 && (t_maxEnh <0,5 || r_atkEnh <5))) {
if(0<= t&&t <7/16*7}
fade in (t) =0;
if (7/16*T <= <9/16*7)
fade_tn () =0.5 - 0,5*cos ((d't/T-712) gpl):
if (9/16*T <= t&&t<T)
fade_in (t) = 1;

}else

fadojn (t) =0.5-0.5'cos (t/T*pi):

a(t) = fadejn (t) *amplEnh [i]:

if (envFlag [i] == 1)

aft) *=onv (t-T/2):

phi (t) = 2*pifreqEnh [i] ’ ft-T) *phaseEnh [ij:
X(t) + = (t) ‘sin (phi ().

JNlvHum K B npegblaywem dpeive
all k=0.. previous TotaINumLine”
CUHTE3UPYIOTCA cneaylowmm obpasom gnsa 0 <=t <T:

if (previousEnvFlag &&! (proviousR_atkEnh <5 &&
(previousT_maxEnh> 0.5 || previousR_decEnh <5))) (

if (0 <=t&&t<7/16*7}

fade_out () = 1;

if (7/16*7 <= t& &t <9/16*7)

fade_out (t) = 0.5 + 0.5*cos ((S't/T-7/2) ‘pi):

if (9/16*T <= t&&t<T)

fade_out ft) = 0;

}else

fade_out ft) =0,5+0,5*cos (t/T'pi):

a(t) = fade_out ft) *previousAmplEnh [kj:

if (previousEnvFlag (k) == 1)

aft) * = previousEnv ft+772);

phift) = 2'pi'previousFreqEnh [k] *t+previousPhaseEnh [ij:
x ft) + = ft) ‘s/n (phi ft)).

FOCT P 53556.7—2013

Ecnn MrHoBeHHasa yactoTa /IMHUKM Bbille WKW paBHasA MosioBMHE 4acToTbl AUcCKpeTusaumu, To ecTb

d phi ft)/d?> = pi'N/T.

OHa He CUHTe3MpyeTcst, UTOBbl N3BEeXaTb NCKAKEHUS N3-3a HANIOXEHUS CNEKTPOB.
MapameTpbl, HE0O6X0AMMbIE B CrieAylolleM dpeiiMe, COXpaHaTCA B MeXK(peiMoBOi NamsaTu:

previousEnvFlag = envFlag;
previousT_maxEnh =t_maxEnh:
previousR_atkEnh =r_atkEnh;
previousR_decEnh =r_decEnh:
previousTotalNumUno = totalNumLine:
ana (i=0: i <totalNumLine; i ¢+) {
previousFreqEnh [i]= freqEnh [i]:
previousAmplEnh [i]= amplEnh [i];
previousPhasoEnh [i]= phasoEnh [
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5.1.5 CwuHTe3aTop wyma

5.1.5.1 OnucaHve MHCTpPyMeHTa

OTOT WHCTPYMEHT CUHTE3MpPYEeT LUYMOBYH YacTb BbIXOAHOrO CUrHana, OCHOBaHHOrO Ha napameTtpax
Lwyma, fekogmpyembix gekogepom wyma. LymoBoli curHan go6asnseTcs K BbIXOAHOMY CUTHaNy cuHTesaTopa
rapMOHUYECKOW W OTAENbHON MNHWUK, YTOBbI NOMYUYNTL NOMHBIV A4EKOANPOBAHHBIA ayfuocurHan

5.1.5.2 OnpegenenHns

noiseWin [r] OKHO /15 HAJTOXXEHVS-[06aBNeHNS LyMa.

noiseEnv [n] OrubatoLLas 415 LLyMOBOro KOMMOHEHTa B TekyLLeM dpeime.

M [nvHa dopeiiva B BblIGopKax nepes nepeanckpeTvsaLmei.

w[T] Benbliii LyM € MOLLHOCTbIO pw.

xflm.] ®unbTpyembIli CUrHau LyMa B TekyLlem cpelive.

xn[n] CUHTE3MpYEMbI CUrHa LyMa B TekyLlem dpeiime.

prev/ousXn [n] CUHTE3MpYEMBI CUrHa LyMa B NpeaplayLueM cpeimve.
prevxxJsNoiseWin [n] OKHO 1 orvbaroLLas 415 LLYMOBOrO KOMIMOHEHTa B NpeablayLiem dpelive.
ro KoadhdpmupmeHTbl oTpaxkeHns LPC.

hpj MmnynecHaa xapaktepuctvika LPC.

hiplij MmnynbcHas Xxapaktepuctuka dnibTpa nepeayckpeTM3aLmm HUSKUX 4actot

5.1.5.3 T[pouecc cuHTesa

5.1.5.3.1 bBasoBblil cUHTE3aTOP

Ecnu gna Tekyuero cpeiima nepefatoTcs WyMOBble NapaMeTpbl, CUTHa LWyMa CO CneKTpanbHol dhop-
MOIi. KOTOpasi onucaHa LWyMOBbIMY NapameTpamu, LeKOANpYeMbIMU U3 NMOTOKa OUTOB, CUHTE3NpPyeTCs U [0-
6aBisieTcs K ayanocurHasy, CreHepupoBaHHOMY CUHTE3ATOPOM FapMOHMYECKOW 1 OTAENbHOW SINHWK.

LLlym npeactaBnsieTcs ero aHepruein n psgom LPC-napameTpos. LymoBsie napameTpbl LPC npeo6bpa-
30BbIBAlOTCA B KO3phmumeHTbl oTpaxkeHus rfij u BoO BpeMeHHyto xapaktepuctuky h p)\

for (i=0; i <numNoisePara: i *+)
r[i) = (exp (noiseLPCPara pj) - 1 )/(exp (noiseLPCPara (ij) * 7).

[Mocne aToro KO3ahULNEHTLI OTPaXEHUS r[i) Npeobpa3oBbIBATCA BO BPEMEHHYIO XapakTepucTtuky h pl.
ncnonb3ys dyHkuymio C

void Convert_k_to_h (float *x. intN).

BbI30oB ¢ X p] =rp] MmN =numNoisePara Bo3BpawiaeT c X [i] = h fi]).

dunbTpyemblii curHan wyma xf[m] reHepupyetcs, npumenasa dunbTp HR cuHTe3a LPC k 6enomy Lymy,
npeacTaBeHHOMY c/yyaliHbiMy yncnamu w [T]. SHeprus atoro 6es10ro LWymMa ¢ HyneBbIM cpefHUM 0603Ha-
yaetcs pw. [jna wyma c paBHOMepHbIM pacnpegeneHvem B [-1,1] aHeprus byget

pw - 1/3.

YT06bl AOCTUrHYTH HEOGXOAMMONM 3HEPr!M LUYMOBOrO cUrHana, TpebyeTca cnepylowuii MaclTabHbIi
KO3 PULMNEHT S:

ss =1,0;

for (i=0;/ <numNoisePara. i *+)
ss *=1-r[i] V[i}

s = noiseArnpl * sqrt (ss/pw).

3atem 6enbiin wym w [m] IIR-chunbTpyeTcs. Y4TO6bI MOMYUNTb CUHTE3NPYEMBIA curHan wyma xf[m]
for (T =startup: T <2*M; T -+ {
xflm)=s"'w[T]:

for (i= 0;i <min (m-startup. numNoisePara): i +*)
xf[m] + =hp] xf[m4-1):
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UTtobbl rapaHTMpoBaTb, 4TO uabTp [IR MOXET AOCTUIHYTb AOCTATOYHO YCTOYMBOrO COCTOSIHMSA, MC-
nonb3yeTca hasa 3anycka:

startup =- numNoisePara

Ecnu npoussogutca gekogvpoBaHne ¢ u3MeHeHneM Lwara (To ecTb pitchPactor! = 1.0) unm ¢ gpyroii
yacToTol AvckpeTusaumm, Yem y kogepa (To ectb synthSamploRate! = sampleRate). k curnany xf[m] gomkHa
ObITb NPMMEHEHA onepauuns nepeanckpeTn3aLmmn ¢ UCNosib3oBaHMeM KoaduLmMeHTa nepeauckpeTusaLum

resamploFactor = (sampleRate ' pitchFactor)/synthSamploRate:

rae. Hanpumep. pitchFactor2 ykasbiBaeT, 4TO 3TOT CUTHaI CUHTE3MPYETCA NpU ero yABOEHHOM UCXOAHOM
ware. MHave resampleFactor yctaHaBnmeaetcs B 1.0. Ha 6ase resampleFactor nepes nepeguckpetmsaymeit
onpegensetcsa gnuHa dpeiima M:

M =N *resampleFactor.

MepeanckpeTuauus MoXeT GbITb peann3oBaHa, NPUMEHSA ABe onepaummn uabTpa HMKHUX YacToT FIR
K curHany xf(m] v nnHeHo MHTEpPNoONNPYS MeXay aTUMU ABYMS 3HAYEHUAMU, YTOObI NOMYYUTb 3aKN0UNTE Tb-
HbI curHan wyma xn [n].

if (resampleFactor <t)
fc=1,

else

fc = 1/resamploFactor.

Cnegymowan yHKUNSA BblUMCAAET BPEMEHHYI0 xapakTtepucTuky hip[0.. 31) cooTBeTcTBYIOLLErO hnnbTpa
HWXHUX YacToT FIR ¢ 16 oTBogamn 1 koadhuumneHToM nepeauckpeTusaunm 4. Yactorta cpesa 6yger fc.

void GonLPFilter (float, 'hip. double fc).

{
double x. f:
inti:
hip [0] = (float) fc;
for (i= 1;i <32:i +4)
x =i'pi/4,0;
hip W = (float) ((0.54+0,46’cos (0.t25°x)) ‘sin (fc'x)/x);
)
}

YTo6bI BbINONHUTL paboTy dnnbTpa FIR. MOXeT ucnonb3osaTtbesa cnegyowas dyHkumsa C. Mapametpa-
MU SIBNSIOTCA CUTHAs, BPEMEHHAs XapakTepucTuka (Kak pesynbTaT OyHKUMM Bbile) U NO3MLUS TOYKM BbIGOp-
kn. Mo3unupma gaetcs Kak pasHuua Mmexay 6nvkanieid nosmuueli BiI6opky 40 TpebyloLelicsa no3uumnm BbI6opKu
(X [7]) v Tpebytoweiica nosuumet BbiGopku. Moatomy 0 <= pos <1. VIHTepnonsuus BbINOAHAETCA Mexay X[7\ n
x{8], Nnosly4yeHHoe 3HaueHne npeacTaBseT No3nLU0 BbIGOPKM 7*pos.

float LPInterpolate (float 'x. float 'hip. double fc).

{
longj;
double s. t:
pos *=4.0;
j = (long) pos:
pos - = (double) j:
s=t=0.0.
j =32-:
if (j==32)

t=h[31] *('x);
X +¢;
/- =<
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while (j> 0)
{
s +=h []'rx);
t*=h 0-1]*Ix);
X ++;
i-=4

JH
while (j <32-1)

{
s+=hm'(**):
t+=h{j+13* (*x):
X ¢+;
/e =4,

)

if (j <32)

s +=h[j]" ("%);

return (float) (s+pos *(t-s)):

Mcnonb3ys dyHkunm GenLPFilter () u LPInterpolate 0. npon3soguTcs nepeanckpeTmnsaums, kak onmcaHo

Huxe. xf[m) yctaHaBnmBaetca B 0.0 ona T <startup 1 m> = 2'M.

GenLPFilter (blp. fc):

for(n =0;n <2*N;n ++)

xn [n] = LPInterpolate (xf ¢ (int) n'resampleFactor)-!, hip. frac (n'resampleFactor)).
Ecnu resamploFactor == 1,0, xf[m) npocTo konupyeTcs B xn [N] 6e3 nepeanckpeTnsauum.

for(n =0; n <2*N; n ++)
xn [n] = xf[n].

Lna rnagkoro 3atyxaHus-nepekpbITUSi CUrHana WymMa Ha rpaHuLe Mexay ABYMSi CMEXHbIMU hpelimamm

[Nsi aToli onepauuu NepekpbITUS-A06aBNEHNST UCMOMb3YeTCs ClefyloLiee OkHO.

for (n =0;n <N; n ++) {
if (n <N'218)
noiseWin [n] = 0.
if (N-3/8 <=n&&n <N'518)
noisoWin (n) = rpex (nu/2 * (n-N'3i8*0.5)/(N*2i8));
if (N*518 <= n)
noiseWin [nj = 1.
noiseWm [2'N-1-n] = rtoiseWin (n):

Tenepb BbluMcAseTcs hyHKUMa ornbatrowein noiseEnv [n]. Ecnu noiseEnvFlag == 1, Torga gyHKuus

ornbarowei

noiseEnv [n] = noiseEnv (t) ct = (n+0.5) *(TLW,-0.5
noslyyaeTcsl U3 napameTpoB ormbatoLein noisoT_max. noisoR_atk n noiseR_dec gns-7/2 <= <3/2*7 (1o

ectb 0 <= n <2 JI):
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ecnmn (-1/2 <=t/T && t/T <noiseT_max)

noiseEnv (t) = max (0.1-(noiseT_max-t/T) *noisoR_atk):

ecnu (noisoT_max <=t/T &&t/T <3/2)

noiseEnv (t) = max (0.1-(t/T-noiseT_max) *noiseR_dec).

Ecnmn noiseEnvFlag *= 0. To ucnonb3yeTcsi NOCTOAHHAsA PYHKLMA ornbatowein noiseEnv (t):
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noiseEnv [n] =1,

CurHan wyma xn [n] ABNSETCA OKOHHbIM A5 NepeKpbITUA-406aBNeHNA 1 YMHOXaeTCs Ha ornbatoLLyto
noiseEnv [n]. 3aTem 3TOT curHan u Wym U3 npegplaywero gpeima previousXn [n] 4o6aBnslOTCa K curHany
X [N] u3 cMHTE3aTOpPa rApMOHUYECKON N OTAENBHOW IMHWK, YTOBbI CO3A4aThb NOJHbLIN CMHTE3UPYeMblit signalx [n]:

for (n =0;n <N: @ **)
x [A] + =xn [n] 'noiseWin [n] *noiseEnv [n] + previousXn [n].

BTopas nonoBvHa creHepupoBaHHOrO signalxn [M] wyma coxpaHseTcs B Mexd(pelriMoBOl NamsaTu
previousXn [N] 4na nepekpbITUA-406aBAeHns:

for (n =0; n <N: n +m)
previousXn [n] = xn [N+n] "noiseWin [N+n] 'noiseEnv [N +n].

MamATb previousXn [n] gomkHa 6bITb copoweHa B 0.0 npexae, Yem OyaeT AEKOAUPOBATLCSA NEpPBbIi
thpeiim.

5.1.5.3.2 CuHTe3atop ynyulleHuns

Korga HeT HMKakux AaHHbIX YNny4lleHns A5 WyMOBbIX KOMMNOHEHTOB, HET W HWKAKOro ornpegenieHHoro
pexvmMa cuHTesatopa Y/yyleHUs ANS LWYMOBbIX KOMMOHEHTOB. Ecin gomkeH 6biTb CUMHTE3MPOBAH LUyM U
MMEInTCA faHHble ynyylleHns 418 ApYTMX KOMMOHEHTOB, MOXEeT MCMo/ib30BaTbCcs 6a30Bblii Aekofep CUHTe-
3atopa wyma. Ecnn gekogep HILN ncnonb3yetca B macluTabupyemom Kogepe B kayecTBe sfpa, HUKakoi
LLIYMOBOW CUTrHan He [AO/KEH CUHTEe3MPOoBaTbLCS A1 CUrHaNa, KOTopblli NofaeTcs feKoaepy YayuyLlleHus.

5.2 WNHTerpupoBaHHbI/i napaMeTpuyecknini kogep

WNHTerpupoBaHHbI napameTpuyecknini  kogep MoOXeT paboTaTb B YeTblpeX Pas/IMyHbIX pexumax.
PARAmodes 0 1 1 npeacTtasnsioT pexumbl goukcnposaHHbix HVXC n HILN. PARAmode 2 paspeluaeT aBTo-
Martuyeckoe nepeknoyeHme mexagy HVXC n HILN B 3aBMCMMOCTW OT TEKyLLero Tuna BXOAHOro curHana. B
PARAmode 3 kogepbl HVXC n HILN moryT ncnonb3oBaTbC OJHOBPEMEHHO, U UX BbIXOAHbIE CUrHasbl Aob6aB-
naTCA (CMeluvBaloTCs) B AeKoaepe.

WNHTerpupoBaHHbIli napameTpuyeckunii kogep ncnonb3yeT ANnHy dpeiima 40 Mc 1 YacToTy ANCKpeTusa-
umm 8 k'Y 1 MoxeT paboTaTb CO CKOpOCTbIO Nnepegayun 2025 6ut/c nav noboli 6onee BbICOKOMN.

5.2.1 NHTerpupoBaHHbLIi NapaMeTpuyecknii gekogep

Ona pexumos ‘HVXC onl/ n NHILN only" napameTpuueckuii 4ekogep He N3MEHSAETCS.

B pexumax "switched HYXC/HILN' n "mixed HVXC/HILN' ynpaBneHue nHctpymeHtamm gekogepa HVXC
1 HILN npoucxogut anbTepHaTUBHO UM ogHOBpeMeHHO cornacHo PARAswitchMode nnn PARAmixMode Te-
Kywiero dopelima. Utobbl NONYUMTb Hagnexallee BbipaBHMBaHVe N0 BPEMEHW BbIXOAHbIX CUTHANOB fekodepa
HVXC un HILN npexge, yem oHu 6yayT gobaBneHbl, pa3nuune mexay 3agepxkoin gekogepa HVXC n HILN
HY)XHO KOMNEHcMpoBaTh C NoMoLLblo 6ydepa FIFO:

ecnun HVXC ucnonb3yeTcsa B pexvMe fekofepa ¢ HA3KOW 3afepXKOi, ero BbIXxof A0/DKEH ObITb 3adep-
XaH Ha 100 BbI6opok (To ecTb 12,5 mc);

ecnn HVXC ucnonb3yeTcs B pexvme Aekodepa C HOpMasibHOW 3aAepXKoli, ero BbIX0A, JO/KEH ObITb
3afepxaH Ha 80 BbI6OPOK (TO ecTb 10 Mc).

Y106kl n36exaTb TPYAHbIX NEPEXofoB Ha rpaHuuax dperiMa, Korga BKAYAOTCA WKW BbIK/IKOYAOTCA
pekofepbl HVXC nnun HILN. cooTBeTCTBYIOLLME BbIXOAHbIE CUTHASbI fieKoAepa HapacTaloT 1 cnajatoT rnagko.
[nsa nekonepa HVXC npumeHsieTcst NuMHeliHoe HapacTaHve unu cnaf 20 Mc, Korja OH BK/IHYaeTcs WM Bbl-
kntovaetca. fekoaep HILN He TpebyeT JONOMNHUTENBHOrO HapacTaHNA U UCUYE3HOBEHUS MO NPUYNHE TNaAKNX
OKOH CUHTEe3a, UCnosib3yemMblix B cuHTe3atope HILN.

6 YcToiuuBble Kk OWMBKAM Mosie3Hble Harpy3ku notoka 6MToB

6.1 O630p MHCTPYMEHTOB

YcToiiumBble K OWIMGKaM Nose3Hble Harpysky noToka 6UTOB NO3BO/AT 3(P(PEKTUBHO MCNOb30BATL YCO-
BEPLUEHCTBOBAHHbIE METO/bl KOAMPOBaHUS KaHasa BpofLe HepaBHOMEPHON 3aluThl oT own6ok (UEP). koTo-
pble MOryT GbiTb OT/IMYHO afanTUPOBaHbl K MOTPEGHOCTAM Pa3IMUHbIX MHCTPYMEHTOB KOAMPOBaHWS. OCHOB-
Has ugest COCTOUT B TOM. YTO6bI NEPeCcTPONTL CTaHAAPTHYHO NOME3HYI0 HAarpy3Ky noTtoka 6MTOB B 3aBUCMMOCTH
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OT €€ YyBCTBUTE/ILHOCTY K OIMGKaM B OAHOM UK 6osiee cyyasix, NpMHaAnexalux pasfimyHbiM KaTeropusm
UyBCTBUTENBHOCTY K OlWNGKam (ESC). STa nepecTtaHoBKa paboTaeT ¢ AaHHbIMW UK NO3/IEMEHTHO, UM faxe
nopsi3psifiHO. YCToiiuMBas K oliMGKaM nosiesHas Harpyska notoka 6UTOB CO34aeTcsi, CBA3bIBas 3TV Clyyau.

MoTok GUTOB NepeynopsifoUMBAETCA COTMacHO YyBCTBUTENIBHOCTM K OLUIMGKAM e4UHUYHBIX 3/1IEMEHTOB
noToka 6UTOB UMW faxe eAVHUYHbIX 6UTOB. TOT NOTOK 6UTOB C HOBLIM PACMO/IOXEHNEM KaHa/lbHO KoaMpyeT-
csi. nepefaeTcs U kaHanbHO aekoaupyeTcs. MNepes AeKOAMPOBaHMEM NOTOK GUTOB NepecTpamBaeTcs K CBoe-
My nepBoHauyasibHOMy Mopsiaky. BMecTo Toro, Uto6bl BbIMOAHUTL NEPEYNOPSLOYEHNE ONUCAHHBIM CNOCOGOM,
B 3TOM NepecTpoeHnn onpeaensieTcs NnepeynopsiioUeHHbIi CUHTAKCUC, KOTOPbIA ABNsSieTCA NOPSAKOM NOToKa
61TOB, [0 hopMaT3aTopa NOToKa GUTOB B MECTE PACMONIOKEHNS AEKoAepa.

6.2 ER HILN

Kareropun uyscTBuUTENBHOCTU K owmnbkam (ESC) onpefensawTca B napaMeTpuyeckoM MOTOKe 6MTOB.
Hwxe onucbiBaeTca ynopsigounBaHme pasnmyHbix ESC gnsa yeTbipex pasnuyHbix pexnmos PARAmode == 0.
1.2.3.

PARAmode -= 0 (Tonbko HVXC)
HVXC: ESCO ESC1 ESC2 ESC3 ESC4

PARAmode == 1 (tonbko HILN)
PARA/HILN: ESCO ESC1 ESC2 ESC3 ESC4

PARAmode == 2 (nepektodyerHne HVXC/ HILN).
PARA/HILN: ESCO/ESC1 ESC2 ESC3 ESC4)
HVXC 1/gBoliHoii: (ESCO ESC1 ESC2 ESC3 ESC4]
HVXC 2/gBoiiHoii: (ESCO ESC1 ESC2 ESC3 ESC4]

PARAmode == 3 (cmeweHne HVXC/HILN),
PARA/HILN: ESCO (ESC1 ESC2 ESC3 ESC4]
HVXC 1/pBoiiHoii: [ESCO ESC1 ESC2 ESC3 ESC4]
HVXC 2/gBoiiHoii: [ESCO ESC1 ESC2 ESC3 ESC4]

ESCO gna “PARA/HILN' coctouT u3 anemeHTa notoka 6utoB PARAswitchMode wunn PARAmMIx-
Modo B PARAframef), conpoBoxpgaemoro anemeHTamu notoka 6utos B HILNbasicFrameESCOf). ®aktu-
yeckoe MpUCYTCTBME 3TUX 3/1IEMEHTOB NOTOKa OMUTOB MOXET 3aBUCEeTb OT Tekylux 3HavyeHuin PARAmode.
PARAswitchMode n PARAmixMode. HVXC 1/aBoiiHoit' n 'HVXC 2/aBoiiHoiA" 0603Ha4aloT nepBblii U BTOPOIi
ErHVXCfixfram () B npegenax ErHVXCdoubleframe(). MpucytctBue ESC B kBagpaTHbIX CKOGKax 3aBUCUT OT
3HaveHusa PARAswitchMode nim PARAmixMode B Tekyluem cpeiime.
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MpunoxeHne A
(cnpaBoyHoE)

MapameTpuyecknii ayanokogep

A.1 KpaTkuii 0630p MHCTPYMEHTOB Kogepa

B napameTpuyeckoM Kogepe BXOAHON CUrHan pasfensercs Ha ABe yacTu, KoTopble koaupytoTca HVXC n nHcTpy-
MeHTamun HILN. 3To MoxeT 6bITb cienaHo BPyUYHyto Ui aBToMaTnyecku. ABToMaTnyeckoe nepeknoyeHne Mexay peybto
1 My3blKasibHbIMK curHanamu noggepxunsaetca HVXC ana peun n HILN gna my3biku. Obuiee cpeacTso hopMaTnpoBaHns
notoxa 6utos nossonseT paboTy Tonbko B HVXC unu tonbko B HILN. nan Ttakke B 06befUHEHHbIX pexumax, To ecTb
nepeksIlo4eHHOM UM CMELLAHHOM pexumMe.

Cnepyoujee onucaHne napametpuyeckoro kogepa HILN nHdopmaTnBHO, 1 Takxe anbTepHaTuBHbIE MeTOo/bl AN
CUrHasIbHOTO pasfefieHnsa 1 OLEeHKVU napameTpa MOryT UCNob30BaTbCA B Kogepe.

A.2 Kogep HILN MHCTpYMeHTbI

OcHoBHO npuHumn HILN. Kkogep AO/KeH NpoaHann3npoBaTb BXOAHON CUrHas, 4To6bl 3B1eYb NapaMeTpbl, ONUChI-
Batolme curHan. 3T napameTpbl KOAVPYIOTCS U NepeaatoTcs kak NOTok 6UToB. B gekoAepe BbIXOAHON CUTHAN CUHTe3npy-
eTCS. OCHOBaHHbIV Ha NapameTpax, U3B/IeYEeHHbIX U NepefaHHbIX KOgEepOM.

Kofiep cocTouT 13 ABYX OCHOBHbIX YacTeili: 'aKCTpakLma napameTpa” 1 ‘kogupoBaHue napameTpa*. B kogepe BXxofa-
HOI curHan AenuTcs Ha nocnegosaTesibHble Kaapbl, U A48 Kax4oro dpeima pag napameTpos, ONUCbIBAKOLWMX CUTHAN B
3TOM dhpeiime, n3BnekaeTca u Kogupyetcs. 13-3a 3Toro napamMeTpUYecKoro onncaHna BO3MOXEeH LUIMPOKWI fnanasoH cko-
pocTeil nepegaun, 4acToT AguckpeTmsauum u anud gpeiima. O6bIYHO Ucnonb3yeTcsa anvHa dpeiima 32 Mc. na BXOAHbIX
CUTHANIOB C YacTOTOW AUcKpeTM3aunm Ha 8— 16 KL, 06bIYHO MCNOMb3YeTCsi CKOPOCTb Nepepayun 6— 16 K6ut/c.

A.2.1 SkcTpakuua napametpa HILN

Ha akcTpakuyun napameTpa BXOAHON CUTHAN pa3fenseTca Ha TpU pasnnyHble yacTu: "rapMoHuyeckme cTpoku”, “
AeNbHble CTPOKN" N «LyM».

W3 3Tux napameTpoB YacTeil, ONUCbIBAIOLLNX CUTHAS, U3BEKAIOTCA:

rapMOHUYeckne CTPOKU: OCHOBHAsA yactoTa U aMninTyAbl raPMOHUYECKNX, COCTABASAIOLLNX:
oTAeNbHble CTPOKW: YacToTa U amnauTyfa Kaxaol oTAeNbHON CTPoKK:
WyM: cnekTpasbHasa dhopma Lyma.

[lononHuTenbHO napameTpbl ANA aMNANTYAHbIX KOHBEPTOB W A1 MPOJO/IKEHUA NNHWI cnekTpa oT 0AHOro dpeiima
[0 cnepyrowero MoryT 6biTb onpeAesneHsbl.

CurHanbHas oueHka pasfesieHns 1 napamerpa peasusyetcs B Tpex llarax: cHayasa OLeHMBaeTCcs OCHOBHas ua-
cTOTa rapMOHMYECKOW YacTu curHana, 3aTeM OLEeHMBaTCA napameTpbl COOTBETCTBYIOLMX IMHWUI CMEeKTpa, U 3T CTPOKK
KnaccmuLmpyroTCa Kak “oTaesibHble CTPOKN™ NN ‘'TAPMOHUYECKME CTPOKN" B 3aBUCUMOCTM OT YACTOTbl OTHOCUTE/IbHO OC-
HOBHOW YacToTbl. [Tocne Toro, kak BCe COOTBETCTBYIOLLME /IMHAM CNEKTPa U3B/IEKAIOTCSA, OCTAOLNIACA OCTATOUYHbIA CUTHa
noAo6eH LWyMmy, 1 ero cnekTpanbHasa gopma onucbiBaeTca psaAoM napameTpos.

FapMoOHMYeckas aKCTpakLmsa CTPOKN MHCTPYyMeHTOB HILN MOXeT 6biTb MCMO/Ib30BaHA B MHTErpUPOBAHHOM napame-
TPUYECKOM KoJiepe, NCMOJb3YIoLWEeM UHCTPYMEHTLI KoguposaHua peun HVXC n koguposaHue nHcTpymeHTos HILN oaHo-
BPEMEHHO.

A.2.1.1 OueHKa OCHOBHOI YacToTbl

WHcTpymeHTamn HILN ncnonb3yeTcs MeTof OLEHKM OCHOBHONM yacToTbl 'Cepstrum'. CHauyana BXOAHOWN curHan
Hanning ueHTpupyeTcs BOKpyr TekyLiero cpeiima. [ns OKOHHOrO cUrHana BblYUCASIETCA CNeKTp:

oT-

w (f) =0 +cos (2'pi'f/Isfyi 0 <=(<=fs/2

OnpefensTcsa NoKasibHble MakCUMyMbl B cepstrum. v naeHTudunumpyeTca camblii 601bWIOA MakcMMym B npeje-
nax paspelleHHoro ‘ananasoHa noucka' 3afiepXxkum nogayn. BbeluncnseTcs ocCHOBHAast YacToTa OT “"3afepxku nogaun' (ne-
p1OZ, OCHOBHOI 4aCcTOTbl) CAMOro 60/bLLIOT0 MakcumMyma.

OCcHOBHas 4yacToTa, onpejenieHHas Ha OCHOBe MeToja cepslmm. ucnonb3yeTcs B KayecTBe HavyasbHOI (rpy6oit)
OLEeHKN ANS cnefytoLleid oueHkn napameTpa CTPOKM.

A.2.1.2 TapmoHMuyeckas n oTaeNbHas oueHKa napameTpa CTPOKU

OueHKa rapMOHMYECKUX U OTAENbHbIX NapamMeTpoB CTPOKM OCHOBaHa Ha 'Liukne AHanusa/CuHTtesa".

B nepBoM luare oueHMBATCS NnapamMeTpbl BCeX rapMOHUYECKUX CTPOK. BblumcnseTrcsa oueHka OCHOBHOI 4YacToTbl
hFreq n «npoTtsxeHna» hStretch, KoTopbIi MUHMMU3MPYET NOMHYIO OWNGKY MeXAy peasibHbIMU rapMOHUYECKMMUN CTPOY-
HbIMW YaCTOTaMW W BbIYUCNIEHHBIMU COr/lacHO

hLinefreq fi) = hFreq * (/+1j * (1 + hStretch ‘ 0+V) ' ~0-«harmNumLine-I.
rae obuyee KOIMYeCcTBO rapMOHMYECKMX CTPOK ONpeAenseTcs NponyckHO CMOCOBHOCTLIO iV cUrHana v TekyLei 0CHOBHOW

yacToTbl hFreq.
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harmNumLine = floor (w/hFreq)

FapmoHunueckuii hnar koHBepTepa ycTaHaBIMBaeTCS, UCMOb3ys KOHBEPTEP aMNAUTYAbl TOKa 418 BCEX FapMOHUYe-
CKMX pe3ynibTaToB CTPOK Mo 60/1ee HU3KOol ocTaTOYHO oLmnbKe.

Bo BTOpOM Liare n3BfiekaldTCA COOTBETCTBYHOLME JIMHUN CNEKTPa U3 BXOAHOIO CUrHasa nocpeAcTBOM LUKNa aHa-
nunsal/cuHtesa. ATOT LMK UCNO/b3YeT NCMX0aKyCTUYECKY0 MOAE b, YTOObI N3B/I€Yb IMHUM CNEKTPa B NOpsAAke X Cybbek-
TUBHOI ymecTHOCTW. Ecnu yactoTa M3BeYeHHON NMHUKU cnekTpa 6/1n3Kka K 4acToTe rapMOHWYECKO CTPOKKU, OHa Knaccu-
duympyeTca Kak rapMoHMyeckas cTpoka. MiHaye oHa knaccuduumpyeTcs Kak oTaenbHasa cTpoka. Linkn aHanusa'cmHTesa
3aBepluaeTcs, ecnu Tpebyemoe YMCA0 0TAe/bHbIX CTPOK 6bl/10 U3B/IEYEHO UM €C/IN OCTaKLWMECA CUTHANIbHbIE KOMMOHEH-
Tbl HE MOTYT 6bITb AO/IXHBIM 06pa3oM CMOAENNPOBaHbI IMHUAMMK cnekTpa. OTHOLWEHNE MeXAY YMCOM FapMOHUYECKUX
V3BJIEYEHHbIX CTPOK 1 MOJIHBIMU U3B/IEYEHHbIMW CTPOKaMK nepefaeTca KoAepy Kak Mepa «yMeCTHOCTU» rapMOHUYECKUX
CTPOK.

A.2.1.2.1 MNpepBapuTenbHbIii aHann3

MpepgaHanuTuyecknii Mofynb onpeAensieT KOHBEPTEP amnanTyAbl CUTHaIA, KOTOPbIA MCNONb3yeTCs B LukIe aHa-
nn3alcuHTesa.

A.2.1.2.2 AHanu3'cNHTE3. OCHOBAHHbI Ha eMHCTBEHHbIX IMHUSAX CeKTpa

OTAenbHbIl KoAep CTPOKM OCHOBaH Ha MOJeNn e AUHCTBEHHbIX JIMHNIA cnekTpa, KoTopble MOTyT 6bITb CreHepupoBa-
Hbl TeHepPaTopoM CUHYcOoMAaNbHbIX kone6anunii. Ans T-ii CTPOKM LUK COCTOUT U3 CNeAyioLiMX LLaroB:

BblY/C/IEHNE OTK/TIOHEHNA MeXay cnekTpamu FFT BBOAa U CUHTE3NPYEeMbIX CUTHASI0B;

BbIGOP COOTBETCTBYHOLW el cTpoku FFT ¢ LeHTpanbHoli yactoToli [T,

OLeHKa 4acToTbl BbICOKOTO paspeLlleHns okpyxeHus It

BbI6OP MHhOPMaL UK O KOHBEPTOPE aMNANTyAbl 1 ha30Bas OLEHKa;

CVHTE3 C PenTe/IbHbIMU napaMmeTpamu,

BblYMC/IEHIE OCTATOYHOW OWNGBKN CUHTE3NPYEMOTrO CUrHana oT BXOAHOTO curHana.

Ctpoka FFT onpegensercs, BbIYUCIAA OTKNOHEHNE MeX[Y BXO[HbIM CNEKTPOM U CUHTE3MPYEMbIM CMEKTPOM U Ha-
X0fa MakcMMasibHOe OTHOLLEeHMe KBajparta 3TOro OTK/IOHEHUS 1 NOpora MackMpoBaHUs, NOJTYYEHHOTO U3 CUrHana, cuHTe-
31pyeMmoro oT JIHWIA cnekTpa.

YT06bI NONYYNTb NApaMeTp 4acToTbl 60/1ee BbICOKOV TOYHOCTHM, YeM pa3pelueHne FFT, ncnonbayeTcs LeHTpanbHas
yacTtoTa [7 BblGpaHHOW cTpokn FFT.

A.2.1.2.3 lNcuxoakyctnyeckasa mogesnb

McuxoakycTnyeckas mMofenb BblYMCNAET NOPOr A1 CUHTE3NPYEMbIX CUTHASIbHBIX KOMMOHEHTOB B LiMK/e aHanunsa'
CuHTe3a.

A.2.1.3 WWymoBas oueHka napameTtpa

LLlymoBble napameTpbl NCMO/b3YIOTCA, YTOObI CMOAENMPOBAaTL CNEKTPasibHY0 OPMY 0CTAaTOUYHOrO curHana. CHava-
Na BbluMCNIAETCS 3HepreTUYecknii cnekTp Hanning OKOHHOrO 0CTATOYHOTO CUrHana. 3aTem 3aToT CNekTp npeobpa3oBbiBaeT-
CA B aBTOKOPPENAUNOHHYIO hyHKUMIO. BbluncnsawTca napameTpbl LPC, ucnones3sysa anroputm [lep6unHa. Mapametpsl LPC
npeo6pa3oBbIBaOTCSA B KO PULNEHTLI OTPaXKEHNSA.

A.2.2 Kogep napameTpa HILN

YTo6bI reHepmpoBaTh BbIBOA NOTOKa 6uToe kogepa HILN, n3sneyeHHble napameTpbl rapMOHUKW OTAEbHO CTPOKK
M WYMOBbIX YacTell curHana KBaHTYIOTCSA U KOAUPYOTCA.

A.2.2.1 TapmoHMYeCKOE KBaAHTOBaHMe napamertpa CTPOKU

Yucno 6uTOB, AOCTYMNHbIX A1 rapMOHUYECKMX NapaMeTpoB CTPOKW, 3aBUCUT OT BESIMYMHBI FAPMOHUYECKOro CUr-
HaNbHOr0 KOMMOHeHTa. Ecnn oHa HuU3Ka, TO YNCNO FrapMOHMYECKUX 3aKOAMPOBAHHbBIX CTPOK MOXET OblTb MeHbLUe, Yem
YNC/O N3BMIEYEHHBIX CTPOK. DTO COOTBETCTBYET OrpPaHNYeHNo NPONYCKHO CNOCOGHOCTH rapMOHUYECKOro curHana.

OcCHOBHas yacToTa kBaHTyeTcsa ¢ 2048 waramu no norapudMmyeckoii wkane B npegenax ot 20 Iy k4 kru.

[lna onvcaHus cnekTpa rapMOHUYECKOro TOHa BblYMCIAETCSA aBTOKOPPeNsAuMoHHasa yHKLUUSA rapMOHUYECKOro Cur-
Hana. /13 Hee nonyuatT koadpuuneHTtel LPC. 3T0T npouecc nogobeH LPC specral MogenupoBaHuio, NCNonb3yeMomy
[ONS LWYMOBOrO curHana.

A.2.2.2 OTaenbHOe KBaHTOBaHWe napameTpa CTPOKK

B mofyne kBaHTOBaHUS 1 KOAWPOBaHNA napameTpbl 06pabdaTtbiBaloTCA B NOPAAKE NOCTYN/EHUS U3 LMKNa aHanmnsa'
CUHTe3a. 3TOT Moy b B COCTOSAHWM reHepupoBaTh [Ba NOTOKa 6UTOB, OAMH OCHOBHOW NOTOK 6UTOE, KOTOpPbLI NO3BONAET
reHepaLuio OCHOBHOTO KA4eCTBEHHOTO ayAnocurHana, v noTok GUTOB Y/yULWEHNs, KOTOPbIA MOXET NCNO/b30BaTLCSA B Npu-
noxeHusx. OCHOBHOV NOTOK 6UTOB COAEPXMT YaCTOTY M aMNIUTYHble NapameTpbl, B TO BpeMs Kak NoTOK 6UTOB ynyulie-
HUS cCOAepXNT ha3oBblie napameTpbl ¥ UHOPMAaLNIO ANA KBAHTOBaHWA nNapaMeTpoB KOHBEpPTa U YacToThbl.

Ans kaxgoro cpeiima BXOAHOrO curHana nepegalTca 6uTbl cornacHo Tpebyemoi ckopocTu nepegayn. B kaxaom
thpelime nepepaeTca 6UT, KOTOPbIA yKkasbliBaeT, UCMONbL3YIOTCSA N NapameTpbl KOHBEPTA U/IN HeT.

Tak Kak YenoBeyeckas C/yxoBas cuCTeMa He YyBCTBUTENbHA K M3MEHeHUsAM chasbl, TO KOAVUPYITCS U NepeAaloTcs
B OCHOBHOM MOTOKe 6MTOB TOJIbKO YacToTa U MHhopMaumua 06 amnauTyae AMHWIA cnekTpa. B aTom cnyvyae Heo6xoAnmMo
npeAocTaBuTb MHhoOpMaLWIo ANA AeKkodepa, KOTOPbI N03BOSIET reHepupoBaTh CUTHas, CBO6OAHbBIV OT ha3oBbIX paspbl-
BOB Ha rpaHuuax gpeiima. MepBblii aTan 06paboTkm 0GHapyXMBaeT CTPOKW, KOTOPbIE NPOAO/HKATCSA OT OAHOrO thpeiima
Ao apyroro. Ecnv cTpoka go/mkHa npogosmkaTbest 0T NpeAblayLiero dopeiiMa, KBaHTYTCA TO/IbKO YacToTa v amnauTygHble
MN3MeHeHUs 1 nepefaloTcst BMECTO a6CO/IOTHOM YacTOThl ¥ aMNANTYAHBIX 3HaYeHWiA. MpoAo/MKEeHNe CTPOKN UCNONb3yeTcs,
€C/IN OTHOCUTE/IbHOE U3MEHEHMNE YacToThl
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KB MnpesBbiWaeT nopor qf TNX W eCniv OTHOWEeHne aMnnntyn

at(m)jak{T - LU Bcnuma"T )" ak (n?-1)

pa(L

ak (T - 1)/3, (/n), ecnuna, (T)5ak{T -1)

HaxoauTcs B npegenax uHTepsana [1... f /mJ. Ecnu ecTb 605nee 0fHOM BO3MOXHOCTW NMPOAO/IKATL CTPOKY OT
npegbiaywero ppeiima, BolbnpaeTca Ta CTPoka B npeabiayliemM dpelime, 415 KOTOPOro cneayloLwWwnii kKputepuii gocTuraeT
CBOEro Makcumyma:

q Aar,Tan 9n.Tran QguU.k)
O/nnak (9a>108,

YacToTbl U aMNANTYAbl OTAE/bHbLIX CTPOK KBAHTYIOTCS COFIAcHO LKane 4acToT 1 norapudMmyeckoii Wwkane amnin-
TyA. Ona kaxpoi cTpoku npegbigywiero ppeiima 6UT Npoao/HKeHNs nepefaeTcs B NOTOke 6MTOB, KOTOPbIM ykasbiBaerT,
npojo/HKaeTCA M CTpoka B TekylweM chpeiime nan HeT. [iNA HOBbIX CTPOK MHAEKCHI A1 KBAHTOBAHHON 4acTOTbl U am-
NANTYAbl KOAMPYKTCA, ncnonb3ys SubDivisionCode (SDC). [lna Bcex CTPOK, NPOA0/MKaeMbIx OT npeablayLero dpeiva,
MHAEKCHbIE pa3finyms 4acToTbl U amMnNAUTYbl, KOAUPYIOTCA C KOAOM 3HTPONWU.

Tak Kak OCHOBHOIi NOTOK GUTOB HE COAEPXMUT (ha3oByl0 MHAOPMALIMIO, HET HE06XOANMOCTU BbIYUCAATb OCTATOUHBIN
oWNBOYHbIN curHan, BbluMTas COOTBETCTBYIOLL NI BbIXOAHOW CUTHAN flekofepa BXOAHOrO curHana. Utobbl BKIUYNTL pexu-
Mbl MaclLUTabnupyeMocTu, B KOTOPbIX OCTATOUHbI CUTHaM nepefaeTcsl B NOTOke 6MTOB 60/1ee BbICOKOW CKOPOCTY nepeAayu,
reHepupytoT [ONOMHUTENbHbIA NOTOK 6UTOB ynyyleHns. To co3paeTcsa cnefylowmnm o6pasom.

Ecnun napameTpbl KOHBEpPTa NepefalnTcss B OCHOBHOM MOTOKe 6GUTOB, A4J15 /y4yllero KBaHTOBaHWA nepegarTcs [0-
nofiHUTENbHbIe 6UTLI 3 NapameTpoB KOHBepTA.

Ecnu cTpoka 3anyckaeTcsi, TO eCTb He npofosnkaeMas oT npebiaywero dpeiima, 1 ero yactora npesbiliaeT AaH-
HbIli nopor, ANs Nyylero KBaHTOBaHWUA nepeAarTcs AONOMHUTE IbHbIE GUTbI a6CONOTHON YacToTbl.

[nsa kaxaol cTpokn ha3oBblil NapameTp nepefaeTcs nocne yHMBepcasbHOro KBaHTOBaHUSA.

Yucno 6MTOB Ha (hpelim B NOTOKke GUTOB yNyULIEHUS MOXET U3MEHUTLCS, 3TO JO/DKHO GbiTb MPUHATO BO BHUMaHMe
B BblUYMC/IEHNM AOCTYMNHbIX GUTOB ANSA KOAMPOBAHNA OCTATOYHON OWNOKN.

Tak kak No3nLua Npofo/HKMTENbHON CTPOKM B TekylleM dpeiiMe 3aBUCUT OT NO3WULMN ero npejllecTBEHHVKa B nNpe-
ablgyuiem dpeiiMe, UCNoNb3yeTca anropuTm BblfeNeHus, KOTOPbIA rapaHTupyeT, uTo cTpokn N. nepefaHHble B TeKyLiem
thpeiime, Bcerga asnsaTca N 601bLINHCTBOM COOTBETCTBYHOLWNX CTPOK, HaAEHHbIX LMK/IOM aHanm3a'cuHTesa.

CuctemMHas 3afepxka kogepa paBHa 1,5 gnvHbl dpeiima. 3Ta 3agepxkka cnegyeT us AnviHbl hpelima Henocpeg-
CTBEHHO U A0NOSIHUTENbHON 3afepxkn (0,5) BpeMeHu AnuHbl peiiMa, Bbi3BaHHAaS CMELLEHHbIM HaknajblBaloLWMMCS OK-
HOM. UCMO/Ib3yeMbIM /11 OL€HKN 4acTOoTbl.

SDC-koaupoBaHue.

K: YnCno KoAoBbIX KoM6uHauwuii (0... /c-1)

I 3HaYeHne ANs KoAMpPoBaHUA

tab: Tabnuua, cogepxalias OMEHHbIe npeaesnbl

void SDCEncode (intk. i. int 'tab)

{

int 'pp:

int g. dp. min. max. cwl;
tong cw:

cw=cwl|=0:

min=0

max=/c-1;

pp=tab+16;

dp=16;

white (min ! = max)

{
if (dp)g=(k’('"pp))»\0: else g = fmax+mi'n)»1;

dp» = 1;
cw« =1;
CrV/++;

if (i<=Q){PP -=dp: max=g:} else {cw |=1; pp+=dp: min=g+1;}

PutBits (cw. cwl):

}
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PutBils O nuweT KoAOBY KOMGMHaLM0 B NOTOK 6MTOB, rae LSB no yacosoii cTpenke asnsiotcst 'vkIbT kogoBoii
KoM6UHaumei, n cwt onpegenseT uncao 6UToB, KoTopble 6yayT nepeAaHsbl.

A.2.2.3 llymoBOe KBaHTOBaHWe napameTtpa

Yucno WwymoBbIX NapaMeTpoB, KOTOPble KBAHTYIOTCA W KOAWPYHOTCA, 3aBUCUT OT pa3mepa KOMMOHEHTa LIYyMOBOIo
curHana. Ecnm uncno wymoBbIX napameTpoB Maslo, HKakme LWymMoBble napameTpbl He nepepatoTcs. [lna 6onee BbICOKNX
3Ha4YeHWn yucna WymoBbIX NapaMeTpoB COOTBETCTBYKLME yncna napametTpos LAR KBaHTylTCcAa u kogupytoTtcs. M3-3a
CBOICTB KO3(h(QULMEHTOB OTPAXEHUS YNC/O NepeAaHHbIx napameTpoB LAR MOXeT 6bITb peLleHo BO BPeEMsi pa3psfHoOro
Bbl€NIEHUS B KOAEPE, N HUKaKOV nepepacyeT aTUX napamMeTpoB He TpebyeTca.

Ecnu yctaHaBnmBaeTcsi noiseEnvFlag. Torga 4ononHMTeNbHbIA HAGop WYMOBbIX NapamMmeTpoB KOHBEPTA KBaHTyeTCs
" KogupyeTtcs.

A.2.3 MacwTtabupyemocTb ckopocTu nepegaum HILN

MapameTpuyeckne cUrHanbHble NpeCTaB/IeHns, UCMnob3yeMble napameTpuyeckum kogepom HILN. xopowo noa-
XOAAT ANSA NPUNOXEHWIA, Tpebylowmnx CKOpoOCTH nepefayn MaclTabupyemMoro KOANPoBaHUA. B TakoM MpUoXeHnn cko-
pocTb nepepgauyun, nosiydyeHHas gekogepom, MoXeT 6biTb AUHAMUYECKu ajanTupoBaHa K CBOWCTBAM CCbIKM nepegauu
Unu BbibpaHa CornacHo HEKOTOPbIM ApPYrMM npasuiam. B cnyyae notoka 6utoe NbroTHOro Tapuda nepefarnTcs TO/IbKO
napameTpbl NepLenLOHHO COOTBETCTBYIOLWMNX CUTHANbHbIX KOMMNOHEHTOB (0TAe/IbHble CTPOKU, FaPMOHUYECKUI TOH. LyM).
B cnyyae notoka 6MTOB MOMHOrO Tapuda Takke nepefarTca napameTpbl AONOMHUTENbHbIX CUTHA/IbHBIX KOMIMOHEHTOB
(Hanpumep, oTAeNbHble CTPOKM).

OTa macwTabupyemocTb CKOPOCTU nepegayn Ans notokos 6uTos HILN r1oxeT 6bITb peann3oBaHa, UCnosb3ys oc-
HOBY 1 MOTOKN 6GUTOB YPOBHS paclIMpeHns UM AUHaAMUYeckn ynpasaseMblii napameTp, KOANPYIOLWNIA, KaK OMUCAHO HUXE.

A.2.3.1 MacwTabupyemocTb ckopocTu nepegayn HILN guHamMumuyeckn ynpaBasieMblM KOANPOBaHUEM

napameTpa

YT06bI peann3oBaTb MacliTabupyemMocTb CKOPOCTU nepefayn nocpeAcTBOM AMHAMUYECKN yNpaBaseMoro Koagnpo-
BaHVA nNapameTpa, UCMosb3yeTcsa To. YTO akcTpakuymneli napameTtpa HILN v kogepom napametpa HILN MOXHO ynpaBnaTb
He3aBuCMMO. [apameTpbl, CreHepupoBaHHbie NHCTPYMEHTOM 3KCTpakuuy napameTpa, MoryT obpalarbCs K UHCTPYMEH-
TaM Kojepa napameTpa, KaxAblli U3 KOTOPbIX reHepupyeT NoToK 6UTOB C pas/IMYHOl CKOPOCTbI0 Nepefaun. Takke MOX-
HO COXPaHUTb HEKBAHTOBaHHbIE NapamMeTpbl, CreHePMPOBaHHbIe MHCTPYMEHTOM 3KCTPakuun napameTpa B dpaiine. 3atem
VWHCTPYMEHT Kodepa napameTpa MOXeT MCMO0/b30BaTbCs, YTOObI reHepupoBaTb NOTOK 6UTOB C Tpebyemoii B HacTOALWiA
MOMEHT CKOPOCTbIO Nepejayn oT napamMmeTpoB, COXpaHeHHbIX B 3TOM caiine.

A.3 My3blka/peub — CMeLaHHblii MHCTPYMEHT Kogepa

AyaunonapameTpuyecknii Kogep ucnosb3yeTcs 415 TOro, YTOGbl KOAMPOBATb €CTECTBEHHbIE ayANOCUTHASIbI B O4EHb
HU3KUX CKOpPOCTAX Nepedaun B npegenax oT 2 K6ut/c o 16 Kéut/c. MapameTpnyeckuii kogep obecneyvBaeT ABa Habopa
WHCTPYMEHTOB /151 TOTO, YTO6bI KOAMPOBATb PeYeBblie U HepeYyeBble ayANOCUTHASIbI COOTBETCTBEHHO:

rapmMoHu4yeckoe BeKTOpHoe BO36yxaeHne (HVXC) MHCTpyMEHTOB NOAXOAWUT AN TOro, 4To6bl KOANPOBATL peyeBble
curHanbl ot 2 Kéut/c go 4 Kéut/c;

rapMoHUYeckune n oTaenbHble cTpokn natc wym (HILN) MHCTPYMEHTOB NoAXoAAT A5 TOro, YTo6bl KOANPOBATb He-
peyeBble ayMocuUrHanbl B CKOPOCTAX nepegayn ot 4 K6ut/c u Bbiwwe.

B pexume Tonbko HVXC unun Tonbko HILN. pexum kogmpoBaHus BbibrpaeTcs BPYUHYO BO BPEMS KOAWPOBaHUSA, U
BblGPaHHbI/ peXxum Ucnonb3yeTcs /19 BCEro 3aKoANpPOBaHHOIO ayamnocurHana.

WNHTerpupoBaHHbIli napameTpuyeckuii kogep aBToMaTnyeckn BblbupaeT MHCTPYMEHTbl KOANPOBAHUS, KOTOpble NofA-
XOAAT Nyylle Bcero ANs hakTMyecknx xapakTepucTuk BXOLHOTO curHana. B cnyyae peuyeBOro curHana Wcrnonb3ytoTcs
MHCTpPyMeHTbl HVXC. a Ans My3blkn UCMOMb3YyTCA MHCTPYMeHTbl HILN. 3T0T BbIGOp AenaeTca Ha OCHOBaHUW pelleHuns
06 aBTOMaTNYECKOM MHCTPYMEHTe knaccudukaymm peun/mysbiki. s CUTHANO0B, KOTOPbIE SABSIOTCA CMECbio peyn u My-
3blKW, TakKe BO3MOXHO UCNO/b30BaTb MHCTPYMeHTbl HVXC n HILN ogHoBpeMeHHo.

A.3.1 "HCTpPYMEHT knaccudukayum mysbiku/peun

3TO UHCTPYMEHT ANA napaMeTpuyeckoro peyeBoro kogepa, KoTopblii BKAOUAETCS aBTOMaTUYeckoi naeHTudunka-
uuen mysbiku/peun gna napameTtpuyeckoro kogepa peun/aygmo (HVXC n HILN). IHCTPYMEHT NpUHUMaET pelleHus, uc-
nosb3yeT BHyTpeHHne napameTtpbl HVXC.

OTOT MHCTPYMEHT Knaccudmkalmm My3biku/peun MoXeT ObiTb NPUMEHEH ABYMSA cnocobamu:

nepsble 5 CekyH[ curHana, KoTopblii 6yeT 3aKogupoBaH, aHanM3npyTCA MHCTPYMEHTOM Knaccudukaumm, n 3atem
Bbl6upatoTca HVXC nnm HILN. 4To6bl KOgMpOBaTh COO6LEHNE COMNACHO PeLleHnto peun/My3bIku;

WHCTPYMEHTOM Knaccudukaunm ynpasnasioT HENpepbiBHO, U ero Tekyllee pelleHne peun/My3biku UCNOosb3yeTcs,
4To6b! BbIGpaTh HVXC unu HILN gnsa Tekywero gpeiiMa. B 3TOM NpuIoXeHUn fosxHa GblTb NPUHSTA BO BHUMaHWe 3a-
AepxXka pelieHns ¢ 5 cekyHaamu.

A.3.1.1 SHeprus peiima

OHeprua peiima P BbluncnseTcs kak

169 @
p* e«(«r.
n-0

rge s(n) ABnseTca BXOAHbIM CUTHAMOM.
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B 3TOM cnyyaB opeiiMmbl C 3HEPreTUYecKUMN YPOBHSIMU BbilLE, YEM MPEONpPeAe/ieHHbI MUHUMATIbHBIA YPOBEHb,
Ucnonb3ylTes (Mcknovas>-78 AB). KpaTkocpouHas cpefHsst aHeprus dpeiima onpegensieTcs kak

Pav* q P{t)f4,
1-0
KOTOpbI/ BblYMCASETCA U3 NOCNEAHNX YETbIPEX IHEPTUIA hpelima.
Pasnuune mexay aHeprueli copeiiMa 1 KpaTKOCPOUHOW cpeAHeli aHeprueit hpeiima BbluMcnseTCsa Kak:

Pd[frm] =\P - Pav\ | Pav,

Pd[frm1coxpaHsieTcss npubnusutensHo ans 250 gpeiimos (5 cekyHa).

A.3.1.2 Cunna nogauu

B HVXC makcumanbHas aBTokoppensumns octatka LPC (rOT) BbluMcnseTca BO Bpems npouecca o6HapyXeHus no-
faun. rOr coxpaHatTcs NpubnnsutensHo ans 250 dpelimos.

A.3.1.3 PeweHune my3bikun/peun

CpefiHee 3HaueHune v pasnnyve aHepruii cpeiima n rorBbIYNCNAIOTCA COOTBETCTBEHHO Kak:

249
Pd (an) q Pd[frm|/250
frm-0
249
Pd(na) e (Pd\fnm))-Pd(anf~250
frm-0
249
rOr(an)- g rOr|frm] 0
frm-0
249
ror(na)« f g (ror\frm\)-rOr(an)’ 50.
rm-0

B TOM Xe caMOM guana3oHe cpefiHero 3HauyeHus rory peyeBblX aHHbIX eCTb 60/1ee BbICOKME pasnyns, 4em My3bl-
KanbHble gaHHble. MaTpuua knaccudulympyeTca B Tpex o61acTax.

(1) speech /Or(va) 2 0.153 tOr (av) +0.113

(2) unknown 0.07 rOr (av) = 0.137 < Or (va) < 0.153 fOr (av) + 0.113

(3) music 0.07 rOr (av) + 0.137 r tOr (va)

Ecnun cpegHee 3HauyeHne 1 pasnnyve BkovalTca B 06n1actb (1), gaHHble knaccuuuympyoTcs kak peyb. Ecim oHn
HaxopgATcs B obnacTu (3), AaHHble knaccuuumnpyoTcs Kak My3blka.

Ecnun cpefHee 3HauveHue v pasfimune CylecTBylOT B 06n1actu (2). cpegHee 3HadeHvne u pasnunuve (gudcepeHun-
anbHoro) aHepreTnyeckoro Pd copeiiMa ncnonb3yoTcs JONONHATENBHO. Y peyeBbiX flaHHbIX ecTb 60/1ee BblpasuTesibHble
cpefctea u pasnuuna Pd. uem My3blkanbHble AaHHble. PeyeBble U My3blkasibHble faHHble pasfensTcs Ha cnegyolwme
aBe obnactu.

(1) speech Pd (va) 2 - 0.5 Pd rOr (av) +0.8

(3) music Pd(va) <-0.5Pd(av) +0.8

Mcnonb3ys Bbile YNOMsAHYTbIe ABa KpUTepus, pasfensioTcs peyb 1 My3blka.

A.3.2 NHTerpMpoBaHHbIi NapameTpuyeckunii kogep

VHTerpupoBaHHbIi napameTpuyeckunii kogep MoxeT paboTaTb B CleAylOLWmnx pexmmax:

PARAmMode OnucaHune
0 Tonbko HVXC
1 Tonbko HILN
2 MepekntoueHHbIn HVXC/HILN
3 CwmewwaHHblli HVXC/HILN

PARAmodes 0 u 1 npeactasnsioT dmkcnpoBaHHblii HVXC n pexumbl HILN. PARAmode 2 paspelueHus aBTomaTu-
yeckoe nepeknyeHne mexay HVXC n HILN B 3aBUCMMOCTHY OT TeKyLLero Tuna BxogHoro curHana. B PARAmode 3 HVXC
n kogepbl HILN MoryT ncnosib3oBatbcs O4HOBPEMEHHO, U UX BbIXOAHbIE CUTHAbI A06aBASAIOTCA (CMeLaHHbIe) B fekogepe.

VIHTerpupoBaHHbIlii napameTpuyeckuii Kogep Ucnonb3yeT AnHy peiima 40 Mc 1 yacToTy auckpeTusaunm 8 kly u
MoxeT paboTaTtb ¢ 2025 6MT/Cc K N60oI 6onee BbICOKOW CKOPOCTbIO Nepesayn.

A.3.2.1 NHTerpupoBaHHbLI1 NapaMeTpuyecknin kogep

Ans pexuma "tonbko HVXC un "Tonbko HILN' napameTpuueckuii kogep He nsmensietcs. "KommyTtupyemsle HVXC/
HILN" 1 "cmewaHHblii HYXC/HILN' peXuMbl ONMUCLIBAIOTCA HUXE.
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A.3.2.2 KommyTupyemsblii pexum HVXC/HILN

MocKoNbKYy MHCTPYMEHT knaccudukaumm peun™mysblkn ocHoBaH Ha kogepe HVXC. kogepom HVXC ynpaBnsioT He-
npepbIBHO ANS KaxAoro gpeiiMa. dpeiim notoka 6MTOB, creHeprupoBaHHbIl kogepom HVXC 1 BXOAHbIM ayAnoCUrHanoMm,
coxpaHeH B fiByx 6ydepax FIFO, 4To6bl KOMNEHCMPOBaTb 3a4epXKy C 5 cekyHAamu pelueHns peun/mysbikn. Ecnu copeiim
KknaccuduumpyeTca kak «peub», Torga PARAswitchMode yctaHaBnusaetca B 0 u copeiim notoka 6utoB HVXC. gocTyn-
Hblli B FIFO noToka 6uToB, nepegaetcs. B cnyyae «My3bikanbHoro» pewenuss PARAswitchMode yctanasnunsaetcsa B 1. 1
BbIBOJ, CUTHanbHoro 6ydepa FIFO koaupyetca kogepom HILN. n atoT kagp notoka 6utos HILN nepepaetca. Ecnn HVXC
ucnonb3yeTcs ana dpeima, kogep HILN cépacbiBaetca (prevNumLine = 0).

A.3.2.3 CmewaHHbIn pexum HVXC/HILN

YT06bl yNpaBnATb NapaMeTpuyeckum kogekom B “cmewaHHom HVXC/HILN' pexume, peyb 1 My3blikasbHble KOMMO-
HEeHTbl BXOAHOTO CUrHana fo/mkHbl OblTh pasgenerbl. Ecnn 06a KOMNOHEHTa yxe fOCTYMHbl OTAeNbHO (HanpuMep, peys 1
hoHoBasA My3blka), KOAUPOBaHNE ABNSETCA NPSMbIM.

Buénunorpadcusa

[1J WCO/M3K 14496-3:20091> WHopmaumoHHble TexHonorum. KogvposaHue ayfuoBu3yasibHbiX 06bekToB. YacTb 3.
Aygano

(ISO/IEC 14496-3:2009) (Information technology — Coding of audio-visual objects — Part 3: Audio)

') 3ameHeH Ha ISO/IEC 14496-3:2019.
54



YK 621.396:006.354 OKC 33.170

KntoueBble cnosa: 3ByKOBOE BellaHne, 3/IeKTPUYeckme napameTpbl, KaHasbl U TpakTbl, TexHonorun MPEG-
KOAMPOBAHWUSA. CUHTETUYECKWid 3BYK, MacluTabupoBaHue, 3awmTa OT OWM60K, NOTOK BGUTOB pacluMpeHus,
ncuxoakyctmyeckas mogesb

Pepaktop nepeusganusa [ A Koxemsk
TexHuuecknin pegaktop W.E. Yepenkosa
KoppekTtop W.A. Koponesa
KomnbioTepHasn sepcTka £.0. AcTawmHa

CpaHo B Ha6op 31 08.2020. Moanucaxo o noyaTb 28 09.2020 dopmart 60*84 V8. FapHutypa Apuan.
Ycn. ney n.6.51. Yu.-usg. n. 5.21
MoAroToBNEHO HA OCHOBE 3/1EKTPOHHOI Bepcun, NnpeaocTaBneHHoO paspa6oTunukom cTaHpapTa

Co3faHo B €AUHUYHOM ucnonHeHun o ®ryn kCTAMAAPTUM®OPM* gna komnnektoBaHus ®egepanbHOro MHoOpPMaLMoHHOro hoHaa
cTtaHgapToB. 117418 Mocksa. Haxumosckuit np-T. 4. 31, k. 2.
wwtv.gosbnfo.nj mfo@ gosbnfo.ru


https://meganorm.ru/list2/63290-0.htm
https://meganorm.ru/Data1/33/33151/index.htm

