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HAUWOHANBbHBIA CTAHOAPT POCCUNCKOMN DEQOEPALMUMU

3ByKoBOe BellaHue uudppoBoe

KOOUWPOBAHUE CUIHANOB 3BYKOBOIO BELLAHUA
C COKPALLEHMEM M3BbITOYHOCTU ANA NEPEAAYN
no UMePOBbLIM KAHAJTIAM CBA3W.

YacTs Il (MPEG-4 AUDIO)
MacwTtabupyemoe kogupoBaHue 6e3 notepb

Digital sound broadcasting. Coding of signals of sound broadcasting with reduction of redundancy for transfer on
digital communication channels. Part 1l (MVPEG-4 audio). Scalable lossless coding

Data BBegennsa — 2015—01—01

1 O6nacTb npumMeHeHus

JaHHbI cTaHaapT onuceiBaeT anropntv MacluTabupyemoro koguposaHus 6e3 noteps MPEG-4 ana ayauno-

CUrHanos.

2 TepMuHbI ¥ onpeaeneHus

2.1 TepMUHBI

B sTOM cTanaapTe Ucnonb3ayoTes criedyroLime TEPMUHGI.

Core Layer

LLE Layer

Bit Plane

BPGC
CBAC
LEMC
Implicit Band

Explicit Band

Oversampling Factor

(osf)

Oversampling Range

Reserved

Kogep MPEG-4 GA T/F, ncnonesyeMslii B kadecTse Nepsoro yposHs B SLS. Mogaepxu-
BatoTcs TUnbl ayanoobwektos LC AAC, AAC Scalable (6e3 LTP), ERAACLC, ERAAC
Scalable n ER BSAC.

YpoBeHb yny4llenns 6e3 noTepb, UCNonb3yeMblid B SLS ans ynyJlieHus kayectea 6aso-
BOMO YPOBHS MPUMEHNTENBHO K KoAUpoBaHuio 6e3 noteps.

Mo3nuusi onpeaeneHHoro 6uTa B CoBe ABOUYHBLIX AAHHLIX, Ha4MHas ¢ 0 kak Nosuymm
Mnagllero sHavatllero 6uta (LSB). Hanpvmep, ABOUYHbIE CUMBOIbI pa3psiAHOA MaTpULib
¢ noauuusimn 0, 1,2, 3 13 cnosa gaHHbix 0x0011 1101 (0x30d) 6yayTt 1,0,1,un1,
COOTBETCTBEHHO.

Kog Golomb paspsigHoli maTpuLbl.

ApudmeTnyeckuii koa Ha 6ase KoHTeKCTa.

Koa HW3KO3HepreTMYeCcKoro pexxuma.

Monoca maclwtabHoro koaduLmeHTa, AN KOTOPOW NpeacTaBneHHble B NoToke 6uToB
62a30BOro ypoBHs KBAHTOBaHHbIE CrieKTparbHble faHHble 6yayT MCNoNb30BaTLCS B YaCTy
onpegeneHuns HeobxoaAMMol 4ONONHUTENBHON nHbopmaLmm aAns ypoeHA LLE.

Monoca macluTabHoro koadpcpmumeHTa, Arst KOTOPO KBAHTOBAHHBIE CrEKTpaibHbIE AaH-
Hble, NpeAcTaBneHHble B NoToke 6UTOB 6230BOro ypoBHs, He 6yayT UCNONbL30BaTLCS B
onpegeneHvn HeobxogMMon JONONHUTENLHON UHbopMaLmm Anst ypoeHsi LLE. Besa no-
nonHuTensHasa nHbopmauna byaeT sBHO KognpoBaHa B Nosie3HoW Harpyske LLE.
OTHoLweHne Mexay YacToTaMu AvckpeTusauum ypoBHsi LLE 1 6a30BOr0 ypoBHS, BO3MOX-
Hble 3HadeHnsa 1,2 n 4.

[nana3oH BbICOKON YacToThl, OXBa4eHbIA TONLKO YpOBHEM LLE, BKItoYaeT 3HaYeHUs1 Yac-
TOTbI (08f-1) *1024 resp. (osf-1) *128 Ha okHo.

Bce nonsa mapkmpoBaHHble kak Reserved. Bce nona Reserved AomkHbl 6bITs 06HYNEHbI.

WUspaHune odonumanbHoe
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2.2 Cncrema o6o3HaveHU M

YT06bI cCAeNaTh on1caHue CTPorMM, B 3TOM AOKYMEHTE UCTIoNL3YeTCs cedytoLlasa cuctema 060o3HaueHuiA:
MaTpuLbl (1 BEKTOPbI BEKTOPOB) 0603HaYatoTCA NPONUCHLIMU 0AHOBYKBEHHLIMU MMEeHaMK, Hanpumep, M;
nepemeHHbIe 0603HaYvalTCs KypcuBoM, Hanpumep, variable;

hyHKUMM 0603HaYaoTCs Kak func (x).

2.3 OnpepneneHus

DIV (m, n) LlenoyncrieHHoe AeneHune ¢ ycedeHnem pesynbtarta m/n Ao LenoYUcrieHHoro sHa4eHus no
HanpaBneHuto K — oo,

L * |Onepauus floor. BoaspaluaeT camoe 601bLLOE LieNoe YNCHO, KOTOPOE MEHbLUE UM PABHO apryMeHTy C
BeLLeCTBEHHbLIM 3Ha4eHVeM.

3 MonesHble Harpy3ku gna ayamooobLekTa

Tab6nwunuya 1— Cuntakenc SLSSpecificConfig

CuHTakcue KonuuyectBo 6utos MHemoHuka
SLSSpecificConfig(samplingFrequencyindex,
channelConfiguration,
audioObjectType)
{
pcmWordLength; 3 uimsbf
aac_core_present; 1 uimsbf
lle main stream; 1 uimsbf
reserved_bit; 1 uimsbf
framelLength; 3 uimsbf
if (IchannelConfiguration){
program_config_element( );
}
}
Tabnuya 2 —None3Has Harpy3ka BEpXHEro ypoBHs Ans notoka lle
CuHTtakcuc Konuuecteo 6utoB Muemonuka
lle_element()
{
for (ch=0;ch<channel_number;) {
if (is_channel_pair(ch)) {
lie channel pair elementO;
ch +=2;
Jelse{
lle_single channel_element();
ch++;
}
}
}
Ta6nuuya 3 — Cuntakeuc lle_single_channel_element
Cunrakcuc Konuvectso 6utoB | MHemoHuka

lie single channel elementO

lle_individual_channel_stream(1);
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Tabnwuua 4 — Cuntakeuc lle_individual_channel_stream

CuHrakcuc Konuuectso 6utos MHeMoHuka

lie individual channel stream(is first channel)
{
lle_ics_length_Isb; 8 uimsbf
lle_ics_length_msb; 8 uimsbf
lie ics length = lie ics length Isb || (lie ics length msb « 8);
if (is_first_channel) {
element instance tag; 4 uimsbf

lle_reserved bit 1 uimsbf
if (lle_main_stream) {
lle_header(is_first_channel)
lie side info ()
}
lle_data( );
byte align( );

Taobnwuuya 5— Cuntakcuc lle_channel_pair_element

CuHTakecuc Konuuectso 6utos | MHemoHuka

lle_channel_pair_element0

{

lle_individual_channel_stream(1);
lle_individual_channel_stream(0);

}

Tabnwuuya 6 — Cuntakcuc lle_header ()

CuHTakcue Konuuyecteo 6uTOB MHuemoHuka

lle_header(is_first_channel)
{
if (lle_channel_pair_element && common_window &&
is_first_channel) {
use_stereo_intmdct; 1 uimsbf
}
if (aac_core_present) {
band_type_signaling; 2 uimsbf
if (band_type_signaling==1) {
for(g=0;g<num_window_groups;g++) {
for(sfb=0;sfb<max_sfb,;sfb++) {
band_typelg][sfb]; 1 uimsbf
}
}

}
}else {

if (is_first channel) {
windows_sequence; 2 uimsbf

}
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Tabnwunua 7 — CuHtakcuc lle_data

CuHTakcuc KonuuectBo 6utoB | MHemoHuka
lle_data()
BPGC/CBAC data MameHsieTcs bsibf
LEMC data MameHsieTcs bsibf
}
Tabnwuuya 8 — CuHtakcuc lle_side_info
CuHTakcuc Konuuectso 6utos | MHemoHuka
lle_side_info0
For(g=0;,g<num_window_groups;g++) {
for(sfb=0;sfb<num_sfb+num_osf_sfb;sfb++) {
if (band_type[gl[sfb]==Explicit_Band) {
vcod_dpcm_max_bp[g][sfb] 1..17 bslbf
}
if (max_bp[g][sfb] I=-1) {
vecod_lazy bp[qg][sfb] 1..2 bslbf
}
}
}
cb_chac 1 uimsbf
}

4 CemaHTUKa

3nemMeHTbl AaHHbIX:
aac_core present

(aac_core present=1) unun B HEOCHOBHOM pexume (aac_core present=0).

lle_main_stream

YkasblBaeT, OelcTByeT nu ynydweHwe 6e3 notepb noeepx sapa MPEG-4 GA T/F

YkasblBaeT, npedcTaBnseT N coboi TEKYLLNIA NOTOK OCHOBHOW NOTOK LLE, BKMoYasa BCHO

Heobxoaumyo AOMONHUTENBHYIO UHDOPMAaLMIO UK NOTOK paclumpeHns LLE, KoTopbIi pac-
WnpsieT NpeabiayLnii noTok LLE.

pcemWordlength

OnuHa cnoBa kBaHTOBaHWA UcxoaHol dopMbl curHana PCM.

Tabnwuuya 9— [nuHa cnoBa ncxoaHon copmbl curHana PCM

pcmWordlength OnuHa cnosa ucxopHou dopmel curHana PCM
0 8
1 16
2 20
24
4—7 3ape3epBupoBaHoO
framelLength Onuha dpperima INtMDCT B yposHe LLE.
Tabnwuuya 10— OnuHa dpenma IntMDCT
framelLength Onuna dpevima IntMDCT dakTop nepepuckpeTtusauusa 6aHka dunetpos IntMDCT (osf)
0 1024 1
1 2048 2
2 4096 4
3—7 3ape3epBUpoBaHoO 3apes3epBupoBaHoO




FOCT P 53556.12—2014

element_instance_tag YHvKarnbHbIA Ter 3Kk3emMnisipa Ansi CUHTaKCUYeCcknX af1IeMeHTOB. Bce cuHTakenyeckme ane-

lle_ics_length
band _type_signaling

MEHTbI, coAepXKaLLue Tern ak3eMmnsipa, MoryT MosiBUTLCA He 0AVH pas, HO AOMKHbI UMEeTb
YHUKanbHbI element_instance_tag B kaxxgom ayavocdpperime. Korga npucytcTeyeT sapo
MPEG-4 GA T/F, cuHTakcudeckue snemeHTsl SLS u MPEG-4 GA T/F 13 TOro xe 3ByKo-
BOrO KaHarna UCnonb3ytoT TOT Xe caMbli element _instance_tag.

OnvHa noToka oTAenbHoro kaHana LLE (LLE_ICS) gns TekyLuero peliMa B 6aiiTax.

Mo ymonyaHuto, TMN Nonockl 4N nonockl MaclutabHoro koadduumneHTa onpeaenseTcs
creayoLm obpasom: nonoca MmacluTabHoro koadbuumeHTa, KoTopas HaxoaUTCA B pas-
Aene, KOAMPOBaHHOM HynesbIM cbopHukoM kogos (ZERO_HCB), koanposaHHoM Intensity
Stereo (IS), wnn koguposaHHoMm Perceptual Noise Substitution (PNS), sBnsetcs
Explicit_Band. NHave ato Implicit_Band.

Monockl macwTabHoro koadpdpmumeHTa Bollle max_sfb 1 B guanasoHe nepegnckpeTaa-
uuu Bceraa sisnstotcsa Explicit_Band. 9TOT TN NOA0CkI MO yMONYaHWio MOXeT bbITb ne-
pesanucaH band_type_signaling cnegyroinm obpasom:

Tab6nuuya 11 — CurHanusaymsi o Tune norocsl

3HaveHve band_type_signaling Tun nonocel

00

Wcnonb3yeTca no ymonuyanumio

01

CurHanusauus o Tune nonocel Ans kaxgoro sfb cneayert

10

Bce sfb sagnsiotca Explicit_Band

11

3apesepBupoBaHo

band_type [qg] [sfb]

CuvrHanusauums o Tvne Nonockl Anst Kakaow Nonockl MaclwtabHoro koachduyneHTa, koraa
band_type_signaling == 01. lNonoca maclwtabHoro koadduumeHTa yctaHaBnMsaeTcs B
Explicit_Band, ecnv band_type [g9] [sfb] paBHO 0.

Ta6nwuya 12 — Tun nonocsl

3HauveHve Tun nonocol

Explicit_Band

3HaveHne no yMon4anuto

veod_dpem_max_bp [g] [sfb] KoauposaHHasi MakcumansHas paspsaHas maTpuua nepeMeHHOW AnuHbl A no-

nocsl MacwwtabHoro koadpdmuneHTa sfb 1 rpynnoBoro g.

veod_lazy bp [g] [sfb] KoauposaHHas lazy paspsigHasi MmaTtpyLa nepeMeHHON AWHbI AN HeHYNeBON

nonockl MacLLTaGHoro koadduLeHTa sfb 1 rpynnosoro g.

ch_chac MHankaums Tabnuubl YacToT, KoTopas 6yaeT MCNoMb3oBaTkLCA B NpoLiecce AeKo-
anposarus LLE.
Tabnwuuya 13 —cb cbac Tabnuua
cb_cbac Tabnuua yactot
0 BPGC
1 CBAC

bpgc/cbac_data

[BOVYHbI NOTOK BUTOB KOANPOBAHHLIX CNEKTPanbHbIX AaHHbIX ocTaToTka bpgce/chac.

low_energy_mode data [BovuHbIA NOTOK BMTOB KOAWPOBaHHbLIX AaHHbIX crexkTpa octaTtka pexxuma LEMC.
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5 UHcTpymeHT pnekoaepa SLS
5.1 O630p

MoTok 6a3oBoro yposHa MPEG-4 GA aekoanpyeTcs AeTepMUHUPOBaHHBIM AekogepoM 6asoBOro ypoBHS.
Ero BbIBoOA, KOTOPLIF ABNsIETCA AeTEePMUHNPOBAHHLIM CNEKTPOM B o6nacTn MDCT, oTnpaBnsieTcs B UHBEPCHbI
npouecc oTobpaxeHns oLMbok. Tem BpeMeHeM ocTaTouHbIA crnekTp InfMDCT, kKoTopbliA NEPEHOCUTCA B NOTOKAX
ypoBHA LLE, aekoanpyeTcs u oTnpaensieTcs B UHBEPCHbIA NpoLece oToBpaxeHWst oLLMGOK, YToBbl BOCCTaHOBUTL
cnekTp IntMDCT. 3aTeM BbI3blBAeTCS 1 BBINOMHSAETCA B crydae HeobxoammocTtu Ha koadduumerTax IntMDCT
npoLiecc nHBepcHoro LenouncneHHoro Mid/Side (M/S) n nHesepcHHoro LenodncneHHoro TNS. HakoHel, ero Bbl-
BO/1 MHBEPCHO NpeobpasoBbiBAETCA MPU UCTIONL30BaHWN MHBEPCHOrO npoLiecca IntMDCT, 4tobbl nony4uTsL ayamo-
BbI6opkn PCM. MoapobHoe onucaHue kaxaoro npoLiecca AaeTcs B NocneayoLLImMx pasaenax.

5.2 MeTop nepeauckpeTUsaLum

BazoBOMY ypoBHI0 paspelueHo paboTaTb Ha 6onee HU3Ko YacToTe ANCKpeTU3aLmm, Yem ypoBHsaM LLE.
Crepgytolas Tabnuua nokasbiBaeT HEKOTOPbIE BO3MOXHbIE KOMBUHaLMN YacTOThl ANCKPETU3ALIMA.

Ta6nuua 14 — MNpumep kOMBUHALMIA YacTOT AUCKPETU3aLMK anst ypoeHeli Core v LLE

Core@ 48 «kI'y, Core@ 96 Iy Core@ 192 kl'y
LLE@ 48 'y X(osf=1)
LLE@ 96 kl'y X (osf=2) X(osf=1)
LLE@ 192 kl'y X (osf=4) X(osf=2) X (osf=1)

MacLluTabupyemocTb Kogeka, MCNoMb3yoLWwero pasfvyHble YacToThbl AUCKpeTU3aL/mMn, 4oCTUraeTcsl, U3Me-
HSIs1 AnnHY uHBepcHoro IntMDCT B gekoaepe, COOTBETCTBEHHO. B To Bpewms, kak sapo AAC obpabatbiBaeT 1024
3HauveHuWs B KaxkaoMm doperime, koaek SLS nomkeH obpaboTaTe 0sf*1024 sHaveHuid Ha cbpeirm. ATo gocTuraeTtcs
yBenuueHueM anuHel nHeepcHoro IntMDCT B pekoaepe oo osf*1024 nuHuid cnektpa. 1024 3HaveHUss UHBEPCHOTO
KBaHTOBaHHOro cnekTpa ns sagpa AAC gobasnstotcest K 1024 HU3KOYACTOTHLIM 3HAYEHWsIM criekTpa octaTka SLS.

5.3 SLS c sppom macwtabmupyemoro AAC

Ecnu 6a30BbIM ypoBHeM siBnseTcst AAC Scalable, cnekTparnbHble gaHHble, Aekoanpyemble U3 ypoBHEN
SLS, pobasnsaoTcs K cnekTpanbHbIM AaHHLIM, AeKoarpyeMbIM U3 NOTOKoB MacluTabupyemoro AAC geTepMuHu-
poBaHHbIM MHBEPCHbBIM kBaHTU3aToBaTeiem AAC. Mony4yaroLLecs cnekTpanbHble AaHHbIe 3aTeM 06pabaTbiBaroT-
CSl UHBEPCHbLIM LienovmcneHHbIM M/S 1 MHBEePCHBIM LieniovucrieHHsIM npoueccoM TNS B criydae Heo6xoaumocTw.
HakoHeL, BbIBoA NpeobpasoBbiBaeTcs UHBepCHLIM INEMDCT, 4Tobbl BeipaboTaTth ayanossibopku PCM.

5.3.1 HeocHOBHO pexum

B HeocHoBHOM pexume SLS paboTtaeT Kak aBTOHOMHbIN kogek 6e3 sgpa AAC. B cnyyae ayanoobbekTHoro
Tuna SLS aTo coobLuaeTcs ¢ nomMoLLslo aac_core_present = 0 Anst HEOCHOBHOTO pexkuma n aac_core_present =1
Ans pexxvMa Ha 6ase sigpa. B cnyyae HeocHoBHOro ayanoobbexkTHoro Tuna SLS aTo Bcerga aac_core_present=0.

B HeOCHOBHOM peXxrme NCNOMb3YHTCA CreayoLmMe 3Ha4eHUs no yMoYaHuto:

- window_shape = 0 (CuHycHOe OKHO);

- ecnv (lle_channel_pair_element) common_window = 1 (BKnto4eH0);

- ecnu (use_stereo_intmdct), Bce conaru M/S BkntoueHsl, MHave Bce donark M/S BbIKIOYEeHbI;

- ecnu (window_sequence = = EIGHT_SHORT_SEQUENCE) rpynnuposka = {2,2,2,2}.

5.4 lekoaupoBaHue lle_single_channel_element (LLE_SCE) v lle_channel_pair element (LLE_CPE)

5.4.10npepeneHuns

lle_ics_length [nuHa noToka oTAenbLHoro kaHana LLE (LLE_ICS) B 6aiiTax.

veod_dpecm_max_bp [g] [sfb]  KoavpoBaHHas MakcvMmanbHasi paspsigHas Matpuua nepeMeHHon AnvHbl 4ns
nonocel MacltabHoro koadpcouumeHTa sfb 1 rpynnel g. 3TOT 3NEMEHT NPUcyT-
CTBYET TONbKO AN He3Ha4YMTeNbHbIX MONoc MacluTabHoro koadduumeHTa.

veod_lazy bp [g] [sfb] KoavpoBsaHHas lazy paspsigHas MaTpuyLa nepeMeHHon AnvHbl Ans HeHyneBou

nosockl MaclTabHoro koadpduumeHTa sfb v rpynnel g.

MHgeke rpynnbi.
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sfb Monoca macwtabHoro koadhuLmeHTa B npegenax rpynribl

win MHaekc okHa.

bin WHaekc byHkepa vyacToT

num_window_groups Yncno rpynn okoH, KOTOpble COBMECTHO UCMOSb3Y0T 0anH Habop MacLLTabHbIX
KosthdULMEHTOB.

num_sfb Uucno nonoc macwrtabHoro koadduLmMeHTa Ha KOPOTKOE OKHO B Cryyae
EIGHT_SHORT_SQEUENCE, nHave uncno nonoc MmaclitabHoro koadguup-
eHTa Ans ANTUHHBIX OKOH.

num_osf_sfb Yucno nonoc macutabHoro KoadpuupeHTa Ha oKHO B Avana3oHe nepeanckpe-

Tusauun. OuanasoH nepeamckpeTmsalm nokpeisaetcs (osf-1) *16 nonocamu ¢
LUMpVHON 64 B crnyyae AMUHHBIX OKOH, COOTBETCTBEHHO (0sf-1) *4 nonockl ¢
LLUMPUHON 32 B criydae KOPOTKUX OKOH.

max_bp [g] [sfb] MakcumansHas paspsaHas matpuua ans rpynrosoro g U nonocsl MactabHoro
koacpbbuumeHTa sfb.

lazy bp [g] [sfb] Lazy paspsagHas matpuLa Ans rpynnsl g U nonocsl MaclutabHoro koadduumen-
Ta sfb.

read_bits (n) CuunTaTb N nocnegoBaTenbHbIX GUTOB U3 BXOAHOrO NoToKa BUTOB B nopsiake bsibf.

quant{g] [win] [sfb] [bin] KsaHTOBaHHbIe criekTpanbHble AaHHble AAC.

Interval [g] [win] [sfb] [K] WHTepBanbl kBaHTOBaHWs B 6azoBoM kogepe AAC.

5.4.2 MNpouecc agekoampoBaHnst

5421LLE SCEwLLE CPE

LLE SCE coctaBnsietca uslle_individual_channel_stream (LLE_ICS), B To Bpemsikaky LLE CPE nmeetcsa
agalle_individual channel_streams (LLE_ICS).

5.4.2.2 Nekoguposarve LLE ICS

B LLE ICS nopsgok npoLecca AekognpoBaHns crneayrowmii.

Baate lle_ics_len, nHdopmauuio co ctopoHbl Aekoaupyemoli LLE, BPGC/CBAC n LEMC.

[ns notoka 6uToB SLS, cocTaBneHHoro ns notoka lle_main (lle_main_stream = 1) n MHorokpaTHoro (> =1)
notoka lle_extension (lle_main_stream = 0) ansi kaxgoro LLE ICS, cosgaetcs lle_data (), cBS3bIBasi 371€MEHThI
lle_data () n3 notoka lle_main, v Bcex AOCTYNHbIX NOTOKOB lle_extension.

Ecnu npomexxyTouHbli noTok LLE extension oTcyTcTBYeT, AaHHbIe B lle_data () nocnegyroLLmx NOTOKOB He
MOTYT UCMONB30BaTLCS.

5.4.2.3 BoccTaHoBneHWe gononHutensHon nHdopmaummn BPGC/CBAC

Mockonbky Kaxaas nonoca MaclutabHoro koadduumeHTa nonockl TUNa Explicit_Band nepeaaeTcsa makcu-
ManbHasi pa3psigHast Matpua (max_bp). Kpome Toro aAnst kaxkaow nonockl MaclutabHoro koaddmuneHTa paspsia-
Hasi MaTpuua lazy (lazy bp) nepegaeTcsl, eCNv BCe OCTaTOYHbIE CNeKTpasibHble AaHHbIe He ABS0TCA HYNeBbIMU
Ans1 3Tol nonockl MacluTabHoro koadpduumeHTa (0 ueM coobLuaeTcss MakcMMarnsHON pa3psagHon matpuuen =-1).
max_bp koaupyeTcs, ucnons3ys kognposaHHoe DPCM nepeMeHHol AnHBI OTHOCUTENBHO paHee nepefaHHon
MaKkcMmarbHOW pa3psigHon maTtpuubl. [Nepsoe 3HaveHue B K40 rpynne oKoH kogupyeTcs, ucnonbsys PCM Ha
5 6uToB. 3HaueHve max_bp xoanpyeTcsa B yHapHOM npeactasneHun. Cnegyowas Tabnuua gaeTt HekoTopble
npuMepbl TOro, Kak koampyeTcs sHavyeHne DPCM max_bp.

Tab6nwuuya 15— Kogoeas kombmHaums ans aekoampoBanus sHavenmsa DPCM max_bp

DPCM max_bp Koposas komBuHauus OnuHa kopoBoW komBuHaLum
0 1 1
(s)1 01(s)
(s)2 001(s) 4
(s)10 00000000001(s) 12

Paznuune mexay max_bp v lazy bp, 3HaueHWe KOTOPOro NeXuT B Npedenax avanasoHa {1, 2, 3}, gekoaun-
pyeTcsi crneayoLmm obpasom:
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Tabnuuya 16 — Kogosas komMGHaLWs ANsl AEKOAUPOBAHUS pasnuums mexay max_bp v lazy _bp

max_bp — lazy_bp Kopoeasa komBuHauums [nuHa kofoBol KoMBUHALWUK
1 10 2
0 1
11 2

CnepyoLuuia ncesaokoa UNMIOCTPUPYeT NpoLecc AeKoanpoBaHnus ans max_bp vilazy bp.
for (g = 0;9 < num_window_groups; g++)
init=0;
for (sfb = 0; sfb <num sfb+num osf sfb;sfb++){
if (band type[g][sFb]== Explicit Band) {

if (linit){
max bp[g][sfb] = read bits(5) - 1;
init ++;
}
else{

m=0;

while (read_bits(1) == 0) m++;
if(m) {

if (read_bits(1)) m =-m;
}
max_bp[g][sfb] =m0 - m;
}
mO = max_bp[g][sfb];

}
if (max_bp[gj[sfb]>=0) {
if (read_bits(1)==0)
lazy bp[gi[sfb] = max_bp[g][sfb] - 2;
else{
if (read_bits(1)==0) lazy bp[g]fsfb] = max_bp[g][sfb] - 1;
else lazy_bp[gj[sfb] = max_bp[g][sfb] - 3;
}
}

Ana Implicit_Bands, max_bp [g] [sfb] BbrMCNSIETCS 3 NOPOrOB KBAHTOBAHWA KBAHTOBATENS 6a30BOr0 YPOBHS
cneaytowmm obpasom:

Kak nepBbliii wwar MoxeT BbITb BbluMCIEeHa MakcumanbHas paspsaaHas MaTpuua M ans kaxaoro cnekrpanb-
Horo 6yHkepa ocTaTka Ans CyLeCcTBEeHHbIX NONoc MaclwTabHoro koadduumeHTa ¢ nomMoLLbo

M [g] [win] [sfb] [bin] = INT {log,linterval [g] [win] [sfb] [bin]]}.
rae interval [g] [win] [sfb] [bin] aBnsieTcA MHTepBaNoOM KBaHTOBaHWA, KOTOPLIN AaeTcs Kak:
interval [g] [win] [sfb] [bin] = thr (Quant [g] [win] [sfb] [bin] + 1) - thr (guant [g] [win] [sfb] [bin] + 1).

3aece thr (x) v inv_quant (x) ABNAOTCA COOTBETCTBEHHO AETEPMUHUPOBAHHBLIM NOPOrOM KBAHTOBAHUSA U
COOTBETCTBYIOLLUM e TEPMUHUPOBAHHBLIM UHBEPCHBIM KBaHTOBaHWeM Ans keaHToBaTenst AAC. OHM BbIMMCAIOT-
cs B cnegyloLlem rnceBaokoge:

If (x==0)
thr(x)=0;
else

thr(x) = (thrMantissa(| x |-1, scale res)) « (12+ scale int);

inv_quant(x) = (invQuantMantissa(|x, scale_res)) « (12+ scale_int);
roe
scale_int = DIV(scale,4)
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scale_res =scale - scale_int*4, u
scale=scale_factor(sfb)+core_scaling factor+scale_osf-118.
BenwuuHa core_scaling factor naetcs B Tabnvue 17.

Tabnwuua 17 — Tabnuua ans core_scaling_factor

OnuHa cnosa 16 20 24
Tun sfb
HnuuHoe okHo (2048), M/S 0 16 32
OnvHHoe okHo (2048), He M/S 2 18 34
KopoTkoe okHo (256), M/S 6 22 38
KopoTkoe okHo (256), He M/S 8 24 40
Tab6bnwuuya 18 — Tabnuua ans scale_osf
osf 1 2 4
scale_osf 0 2 4

Ons nonoc macwTrabHoro koadduumeHTa, KogupoBaHHbIX ¢ nomMoLbto IS unu PNS, sHaveHwue inv_quant

(x) yctaHaenusaeTcsa B 0.

MakcumanbHas paspsigHas matpuua max_bp ans kaxaoro sfb siBnsieTca MakcuManbHbIM 3HaveHnem M
ANA criekTpanbHbIX AaHHbLIX, KOTOpbIE NpYHaanexar aTomy sfb:
max_bp [g] [stb] = max (M[g]{win][sfb][bin])

5.5 lekogupoBaHue lle_data

5.5.1 OnpegeneHusa
lle_data ()

window_group_len [g]
is_lle_ics_eof ()

read bits (n)

cur_bp [g] [sfb]

res [g] [win] [sfb] [K]
amp [g] [win] [sfb] [K]

sign [g] [win] [sfb] [K]
determine_frequency ()

ambiguity _check (f)
terminate_decoding ()

smart_decoding_cbac_bpgc ()

smart_decoding_low_energy ()

YacTb noToka 6UTOB, KOTOpPas COAEPXKUT KOAMPOBAHHbIE AaHHbIE CreKTpa
ocrarka.

Yucno oKoH B Kaxkaon rpynne.

BcnomoratensHas cyHKUMA Ans obHapyxeHus koHua LLE ICS.

Cuutatb n nocnegoBaTtenbHbIX GUTOB U3 BXOAHOTO NOTOKa 6UTOB B nopsiake bsibf.
Ecnu gocturaetcs koHew LLE ICS, no ymonyanuio sosspatyaetcs '0'.
TekyLLas gexogupoBaHHas paspsigHasl Matpyua.

BoccraHoBneHHbIN LiefIouMCIeHHbIR BEKTOP AaHHbIX CNekTpa ocTaTtka.
AMNNMTYAa BOCCTAHOBMEHHOMO LENOYUCNEHHOro BEKTopa AaHHbIX cnekTpa
ocrartka.

3HaK BOCCTAHOBIIEHHOTO LIeNTIOYNCIIEHHOMO BeKTopa AaHHbIX CnekTpa octaTtka.
DyHKUMA AN onpeaeneHns BeposiTHOCTM cumeona '1' cornacHo Tabnuue vac-
ToT CBAC unu BPGC.

®PyHKUMA ANnst 06HapyXeHUs HeOAHO3HAYHOCTU ANs apudmMeTUIEeCcKoro Aekoau-
poBaHus. ApryMeHT f ykasbiBaeT BepOATHOCTL cumBona '1'.

DYyHKLMA AN 3aBepLUeHUs AekoanposaHua AaHHbIX LLE, korga cnyvaetcs He-
OOHO3HaYHOCTb.

DYHKUMA ANs AeKOAUPOBAHUA AONOSHUTENbHBLIX CUMBOSOB B OTCYTCTBUMW BXO-
AALmx 6UTOB B pexxume aekoauposaHua chac/bpgce. 3To AekogupoBaHue nNpo-
JorkaeTcs A0 TOUKWY, FAe He CyWwecTByeT HUKakoi HeogHo3Ha4YHoCTU. OHO BKto-
yaeT ambiguity check (f) v terminate_decoding ().

®yHKUMA ANa AeKoanpoBaHUA AONONHUTENbHBLIX CUMBOJIOB B OTCYTCTBUU BXO-
ASALWnX GUTOB B peXXUME AeKoAUPOBaHUS ¢ HU3KOM aHeprueid. OHO Talkke BKIIH0-
yaet ambiguity _check (f) v terminate_decoding ().

5.5.2 T[lpouecc aekoanpoBaHus

5.5.2.1 Kpatkuii 0630p

LlenouvcrnieHHbI BEKTOP AaHHBIX CNEeKTpa ocTaTka AekoanpyeTcs U3 noToka AaHHbIX LLE lle_data (). Bo-
nepBbIX BCe Mosockl MactutabHoro koaddpuumenTa c lazy bp> 0 aensaioTcs aekoanpyemsimu BPGC/CBAC, rae

9
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amMnIUTyaa v 3Hak AaHHbIX CreKTpa ocTaTtka res ABNATCA AeKoaMpyeMol paspsaHon MaTpuuen, HayuHas ¢
MaKkcMmanbHON paspsiaHOi MaTpuLbl max_bp v npoAokas ¢ HWKHUMM paspsiiHbIMU MaTpULLaMKU 40 paspsaHoi
MaTpuubl 0 A4ns kaxaon nonockl MacwTabHoro koadduumneHTa. NoTom Bbi3biBaeTCA AEKOAUPOBAHME peXrMa
HU3KOM 3HEeprumn, YTobbl AeKoAUPOBaTL OCTaloLMeCA Nosockl MacluTabHoro koadhduumnenTa clazy bp <=0.
Hexoaep SLS moxeT o6ecneqnTb pyHKLMOHANBHOCTL MENKOCTPYKTYpMPOBaHHOW MacluTabupyemoctu (FGS),
ycekast noTok 6utos LLE. KpoMe TOro 310 No3sonaeT AekoAMpoBaTh AONOHUTENbHBIE CUMBOSIBI BHE TOYKU yCe-
YeHUs, UCTOoSb3ysA CBONCTBa apudMETUHECKOTrO KOAUPOBAaHUSI.
5.5.2.2 MNpouecc aekognposanua BPGC/CBAC
MNpouecc agekoguposanu BPGC nnu aekognposaHnst CBAC BbINOMHAETCS Ha Nosiocax MaclTtabHoro koad-
duumeHTa, ans KoTopelix lazy_bp> 0. MNpouecc aekoanposaHus paspsgHor matpuusl BPGC/CBAC ncnonbayeT-
¢4, YToBbI AeKOAMPOBATL CUMBONLI PA3PAAHON MATPULbI ANst BOCCTAHOBINEHUS LIENOYNCIIEHHBIX CNeKTpasibHbIX
AaHHbIX ocTaTka res. [Npouecc aekoaupoBaHus pa3psigHON MaTpuLbl cTapTyeT ¢ max_bp ana kaxgoro sfb v no-
CTeneHHo NPoAoIHKaeTCA C HWKHUMN pa3pagHbIMU MaTpuyLamu. [ina Havana paspsgHas matpuua NUM_BP cka-
HUPYEeT CUMBOSbI Pa3pPSAHOW MaTPULLLI, KOTOPLIE SIBMSIOTCS apuhMeTUIECKU AeKOAUPOBAHHBIMU, Kak UNMHCTPU-
poBaHo B creayloLLem ncesgokoae:
/* preparing the help element */
for (g=0,9<num_window_groups;g++){
for (sfb = 0;sfb<num_sfb;sfo++){
width = swb_offset[g][sfb+1] — swb_offset[g][sfb];
for (win = O;win <window_group_len[g];win++) {
for (bin=0;bin<width;bin++){
is_sig[g]{win][sfb][bin] =
(quant{g][sfb][win][bin])&&(band_type[g][sfb]==ImplicitBand)?1:0;
/* sign will be determined implicitly if is_sig == 1%
amp[gj[win][sfb][bin] = 0;
sign[g][win][sfb][bin] = 1;
}

}
cur_bp[gj[sfb] = max_bpl[g][sfb];
}
}

/* BPGC/CBAC decoding */
while ((max_bp[gj[sfb] — cur_bp[g][sfb]j<NUM_BP) && (cur_bp[g][sfb] >= 0)){
for (9=0,9<num_window_groups;g++){
for (sfb = 0;sfb<num_sfb;sfb++){
if ((cur_bp[g][sfb]>=0) && (lazy_bp[gj[sfb] > 0)){
width = swb_offset[g][sfb+1] — swb_offset[qg][sfb];
for (win=0,win<window_group_len[g];win++){
for (bin=0,bin<width;bin++){
if (lis_lle_ics_eof ()){
if (intervallg]{win][sfbj[bin] >
amp|g]fwin][sfb][bin] + (1<<cur_bp[gj[sfb])

freq = determine_frequency/);
sym = decode(freq);
amp[gj[win][sfb][bin] += sym << cur_bp[g][sfb];
/* decode bit-plane cur_bp*/
if ((lis_sig[g][win][sfb][bin]) && (sym )) {
/* decode sign bit of res if necessary */
sign[g][winj[sfb][bin] = (decode(freq_sign))?-1:1;
is_siglgl[winj[sfb][bin] = 1;
}

10
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else{
smart_decoding_cbac_bpgc();
}
}

}
cur_bpl[gl[sfb]- -; /* progress to next bit-plane */

}
}
Mocne atoro BPGC/CBAC BBOAMT pexxum gekognpoaHua lazy nocne nponycka 2 6utos, 3aBepLuaroLLmnx
CTPOKY, rAe CUMBOIbI Pa3psiAHON MaTpULibl HeNocpeACTBEHHO YUTalTCsl U3 BXOAHOTO NoToka 6uToB:
/* BPGC/CBAC lazy decoding */
read_bits(1);read_bits(1); /* skip the 2 AC termination string before lazy coding
while (cur_bp[gl[sfb] >= 0){
for (g=0;9<num_window_groups;g++){
for (sfb =0,sfb<num_sfb+num_osf_sfb;sfb++){
if ((cur_bp[g][sfb]>=0) && (lazy_bp[g][sfb] > 0)){
width = swb_offsel[g][sfb+1] — swb_offset[g][sfb];
for (win=0,win<window_group_len[g];win++){
for (bin=0;bin<width;bin++)
{if (lis_lle_ics_eof ()){
if (interval[g][win][sfb][bin] >
amp[g]fwin][sfb][bin] + (1<<cur_bp[g][sfb])
{
sym = read_bit();
amplg]{win][sfbj[bin] += sym << cur_bp[q][sfb];
/* decode bit-plane cur_bp */
if ((lis_sig[g][win][sfb][bin]) && (sym )) {
/* decode sign bit of res if necessary */
sign[g][winj[sfb][bin] = (decode(freq_sign))? -1:1;
is_sig[gl{winj[sfbj[bin] =1,
}
}
}
}

}
cur_bp[gl[sfb]- -
}

}

3HaveHne NUM_BP onpepensietcs B Tabnuue 19.

Tab6nwuuya 19 — 3HaueHne NUM_BP

cb chac NUM BP
0 (BPGC) 4
1(CBAC) 6

YacToTa NpUCBOEHNA BEPOSTHOCTU freq B BbllLeyNoMsiHyTOM npoLecce AekoauposaHus BPGC/CBAC saB-
nsaetca vactotot BPGC freq_bpgc wnu vactotoin CBAC freq_cbac B 3aBUCUMOCTM OT TOr0, AeKOAUPYETCS U
Texkylee LLE_[ICS c Tabnuueii yactor BPGCunu CBAC. freq_bpgc onpefensieTcst OTHOWEHWEM cur_bp K napa-
meTpy lazy_bp, kak aaHo B Tabnuue 20. butsl 3Haka B BbiLLEYNTOMSHYTOM NpoLiecce AeKoAupoBaHUA Aekoaupy-
toTcsa cyacToToi 8192, To ecTh freq_sign = 8192.

11
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Ta6nwuya 20 — freq_bpgc

cur_bp Yactora BPGC
lazy bp+3 64
lazy_bp+2 964
lazy bp+1 3277
lazy _bp 5461
<lazy_bp 8192

3HaueHue freq_cbac onpegensieTcsl KOHTEKCTOM CUMBOSIA PaspsSAHON MaTPULIb!, KOTOPLIA B HACTOSILLIMIA MOMEHT
Aekoavpyetcs. EcTb Tpy TMNa kKoHTeKcTa, ucnonbayemoro 8 CBAC.

KoHTekcT 1: nonocayvacTtort (fb)

KoHTekcT fb onpegensieTcsl MHAEKCOM YepeayoLLMXCA CNekTpanbHbIX 4aHHbIX ocTaTouHoro InftMDCT ¢ 1],
i=0,... 1024*osf - 1 nyacTOTONW AUCKPEeTU3aLMM TeKyLLiero YpoBHA LLE, kak nokasaHo B criegytoLlen Tabnuue 21.

Tab6nwuuya 21 — KoHTekcT nonockl YacToT (fb) [anemeHT paspelweHns no vacrore]

YacroTta auckpetusaumm 44100 48000 96000 192000 Mpouee
Homep koHTekcTa
0 (HwxHsIA nonoca) 0—185 0—169 0—84 0—42 0—338
1 (cpepHss nonoca) 186—511 170—469 85—234 43—117 339—938
2 (BbicOKas nonoca) > 511 > 469 >234 >117 > 938

KoHTekcT 2: cyLecTBEHHOe COCTOsIHUE (SS)

Ons yepegyroLmxcsa cnekTpanbHbIX AaHHbIX ocTaTtodHoro IntMDCT c [i], i=O0, ....., 1024* osf-1, koTopble
ABNAOTCA HECYLLIECTBEHHbIMUN (CMMBOIbLI pa3psAHON MaTpuupl cfi], AekoanpoBaHHLIe A0 TeX Mop, NoKa He SIBNS-
tOTCS BCE HYNSAMM), KOHTEKCT SS onpeaensieTcs 3Ha4eHWeM ero CMeXHbIX CNeKTpasibHbIX AaHHbIX:
sig_cx (i, bp) = {sig_state (i— 2,bp),sig_state (i—1,bp),sig_state (i + 1,bp),sig_state (i + 1,bp)}

rae sig_state (i, bp) onpeaensetcs Kak

O c[i] HecywecTBeHeH Ana bitplane br

sig _state (i, bp) =
I- (. bp) {1 c[il cywectseHeH Ana bitplane br

u sig_state (i, bp) onpeaensietcs kak 0, ecnu i MeHbLwe 0, unu 6onble anuHbl IntMDCT.
Ons c[f], koTopblii ABNSIeTCA CYLLECTBEHHBIM, KOHTEKCT SS onpeaensieTcs TUNom nonockl MacluTaGHOro Ko-
adbpuLmeHTa, KOTOpYH OH hopmMmpyeT:

0 c[i] w3 Explicit _Band

sig_core(i) =
g core (i) {10[/] wa Implicit_Band

Kpome Toro, 4ns nocrnegHero crnyyas KOHTEKCT SS Aanee onpeaenseTcs cCornacHo s3HadeHuto quant_interval
(/, bp), ycTaHOBNEHHOMY KakK:

quant_interval (i, bp) = {0 ecnv rec_ spectrum[i] + 2°°*1 < interval[i]

1ecnn rec_spectrum[i] + 2P < interval[i] < rec_ spectrum[i] + 2°P*'

MpuceoeHne KoHTeKCTY Ss 0606l aeTcs B crieaytolLler Tabnuue 22.
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Homep koHTekcTa sig_state(i, cur_bp) sfig_cx(i, cur_bp) sig_core (i) quant_jnterval (i)

0 0 {0,0,0,0} X X

1 0 {0,0,0,1} X X
{1,0,0,0}

2 0 {0,0,1,0} X X
{0,1,0,0}

3 0 {0,0,1,1} X X
{1,1,0,0}

4 0 {0,1,0,1} X X
{1,0,1,0}

5 0 {0,1,1,0} X X

6 0 {0,1,1,1} x X
{1,1,1,0}

7 0 {1,0,0,1} X X

8 0 {1,0,1,1} X X
{1,1,0,1}

9 0 {1,1,1,1} X X

10 1 X 0 X

11 1 X 1 0

12 1 X 1 1

KoHTekcT 3: paccTosiHne fo lazy (d2)

KoHTekcT d2/ onpeaensieTcs pacctosiHneM cur_bp Ao napameTpa lazy bp aekoanpyemoro B MOMEHT CUM-
BoNa paspsaaHon matpuLbl. MogpobHo HasHaueHKe nepeyvncneHo B Tabnuue 23.

Tabnwuya 23 — Paccrosinue go koHTekcTa lazy (D2L)

Homep koHTekcTa cur_bp - lazy_bp
0 <2
1 -2
2 -1
3 0
4 1
5 2
6

YacToTbl freq_cbac anst kaxaoro KoHTeKcTa gatoTtes B Tabnvue 24.
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Tab6nwuya 24 —YactoTel freq_chac

d2/ 0 1 2 3 4 5 6
b*13+ss
0 8192 7823 7826 6506 4817 2186 1053
1 8192 8344 7983 6440 4202 1362 64
2 8192 8399 8382 7016 4202 1234 64
3 8192 8305 7960 6365 3963 1285 64
4 8192 8335 8146 6655 3746 825 64
5 8192 8473 8244 6726 3929 927 64
6 8192 8398 7919 6098 3581 875 64
7 8192 8359 8028 6382 3459 631 64
8 8192 8192 8192 5461 3277 964 64
9 8192 8333 7481 5288 3076 732 64
10 8192 7658 6898 5145 1424 1636 64
11 8192 5471 5732 6264 4890 1279 93
12 8192 8180 8136 7897 5715 1553 64
13 8192 7242 6876 6083 3604 1214 950
14 8192 7897 7570 6583 3733 1067 900
15 8192 8071 7928 7069 4294 1406 1200
16 8192 8197 7952 6906 4050 1457 1101
17 8192 8278 8039 7094 4160 1381 64
18 8192 8307 8139 7263 4407 1555 64
19 8192 8339 8124 7065 4074 1636 64
20 8192 8213 7918 6827 3787 1161 64
21 8192 8286 8067 6902 3855 1387 64
22 8192 8336 8072 6705 3731 1558 64
23 8192 7636 6962 5036 1985 1037 64
24 8192 5519 5270 5238 4778 1588 219
25 8192 7884 7528 6743 4848 1970 64
26 8192 6084 6323 5929 3321 900 385
27 8192 7862 7618 6728 4409 1431 1302
28 8192 8078 7871 7081 5119 2371 1670
29 8192 8294 8046 7239 5218 2032 967
30 8192 8378 8119 7351 5413 1947 64
31 8192 8378 8207 7491 5624 2444 64
32 8192 8484 8302 7626 5514 2021 64
33 8192 8302 8006 7192 4941 1561 64
34 8192 8464 8246 7510 5217 1780 64
35 8192 8544 8442 7742 4944 2010 64
36 8192 7556 6771 4859 2638 2155 64
37 8192 5916 4780 4713 4239 1240 182
38 8192 7658 7095 5986 3886 1394 64

—_
~



rOCT P 53556.12—2014

5.5.2.3 flekoampoBaHue koda HU3Ko3HepreTudeckoro pexxuma (LEMC)
CnegytoLwuii ncesgokog UnntocTpupyeT npouece aekoanposanus LEMC, KoTopblili BbINOMHAETCS Ha Mosio-
cax MacluTabHoro koadbuumeHTa, ans kotopblx lazy _bp <=0.
/* low energy mode decoding */
for (g = 0;9 < num_window_groups; g++){
for (sfb = 0; sfb <num_sfb+num_osf_sfb;sfb++){
if ((cur_bp[g][sfb] >= 0) && (lazy_bp[g][sfb] <=0))
{
width = swb_offset[g][sfb+1] — swb_offset[g][sfb];
for (win=0;win<window_group_len[g];win++){
for (bin=0;bin<width;bin++){
res[g][sfbj[win][bin] = 0;
pos =0;
/* decoding of binary string and reconstructing res */
while (1) {
if (is_lle_ics_eof())smart_decoding_low_energy(pos, res[g][sfb][win][bin]);
if (decode(freq_silence[pos])==0) break ;
res[g][sfb][win][bin] ++;
pos++;
if (pos>2) pos = 2;
if (res[gl[sfojwin][binj==(1<<(max_bp[g][sfb]+1))-1) break;
}
/* decoding of sign of res */
if (lis_sig[g][win][sfb][bin]) && res[g][sfb]{win][bin]){
res[g][sfb][win][bin] *= (decode(freq_sign))?-1:1;
is_siglgj{winj[sfb][bin] = 1;

MpucBoeHst BepoAaTHOCTM ANg AekoanpoBaHUS HU3KO3HEPreTU4ecKoro pexuma, freq_bpgc v freq_silence
AatoTesa B Tabnuue 25. Butbl 3Haka B BbiLLEyNoMsSIHYyTOM NpoLecce AeKoANpOoBaHWUSA AeKOANPYHTCS C YacTOTOM
8192, To ecTh freq_sign = 8192.

Tab6nwuuya 25— freq_silence

lazy _bp

0 -1 -2 -3
MNosunumsa
0 12603 9638 6554 3810
1 7447 3344 1820 X
>1 6302 745 552 X

Tabnvua 26 onpegensieT oTobpaxeHWe Mexay ABONYHOR CTPOKON, AeKoaMpyeMOoit B criydae H3KoaHepre-
TUYECKOTO PEXMMa U OCTaTOYHLIMU CMEKTPanbHbIMY AaHHLIMU res. BUT 3Haka res aekoavpyeTcs Nocre Toro, Kak
AexoavpoBarcs NepBblil HeHYNEBON CUMBOI Pa3psAHON MaTpULb!.

15
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Tabnwuya 26 — lNpeobpazoBaHue res B ABOVUHYIO (DOPMY B PEXMME HU3KOSHEPreTUHeCcKoro

KOAVWPOBaHUS
Amnnutyna res[gj{win][sfb][bin] [souyHas cTpoka

0 0

1 10

2 110

3 1110

4 11110

2 max_bplgl[sfb]+1)-2 11......10

2~ (max_bplg][sfb]+1)-1 11 ....11

pos 0123..

5.5.2.4 ApucpmeTuyeckoe aekoavpoBaHue
Cnegaytowyii nceBaoKod MNMIOCTPUPYET NPoLect LenoYUcneHHoro apudmeTieckoro AekoanupoBaHmsl,
ucrnonssyemslii B BPGC/CBAC v npouecce AeKoANPOBaHWUSA HU3KO3HEPreTUMECKoro pexvma.
Onpegenexus:
#define CODE_ WL 16
#define PRE_SHT 14
#define TOP_VALUE (((long)1<<CODE_WL)-1)
#define QTR_VALUE (TOP_VALUE/4+1)
#define HALF_VALUE (2*QTR_VALUE)
#define TRDQTR_VALUE (3*QTR_VALUE)
WHnumanuaaums:
low = 0;
high = TOP_VALUE;
value = 0;
Moanporpammva gekoanMposaHus
int decode(int freq)
{
range = (long)((high-low)+1);
cumu = ((long)((value-low)+1)<<PRE_SHT);
if cumu<range*freq) {
sym=1;
high =low + (range*freq>>PRE_SHT)-1;
}
else {
sym=0;
low = low + (range*freq>>PRE_SHT);
}

for ;) {
if (high<HALF_VALUE) {
}else if (low>=HALF VALUE){
value -= HALF VALUE;
low-=HALF_VALUE;
high-=HALF VALUE;
}elseif (low>=QTR_VALUE && high<TRDQTR_VALUE){
value -= QTR_VALUE;
low-=QTR_VALUE;
high-=QTR_VALUE;
Jelse

16
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break;
low = 2*ow;
high = 2*high+1;
value = 2%value + read_bits(1); /* input next bit from bit-stream */

}

return sym;
}

5.5.2.5 NHTennekTyansHoe apudmeTnieckoe AeKOANPOBaHNE YCeYEHHbIX NOTOKOB 6uToB SLS

MHennekTyansHoe apudpmeTudeckoe agekoamposaHue obecneunsaeT acpdekTuBHbIR cnocob agekoanposa-
HUS1 MPOMEXXYTOYHOTO YPOBHS, COOTBETCTBYHOLLMIA AaHHOW LIeNeBOI CKOPOCTU Nepeaayun. AToT anropuT™M UCNosb-
3yeT TOT dhakT, uto Bychep AekoanpoBaHUA BCe eLLe COAEPXUT 3HauMMyto MHopMaLmio Ansa apudmeThdeckoro
AeKoavpoBaHus, Aaxe ecriv He ocTaeTtcsl 6UToB Ans nogayum B 6ydep aekoanposaHus. Mpouecc gekoanposaHWa
npogokaeTcs, Noka CyLLecTByeT HeKOTOopas HeOAHO3HAYHOCTL B ONpeAeneHnn CUMBoNa.

CnienyoLLuii CeBAOKOA UNMKOCTPUPYET anropuTtM oGHapyXeHUs HEOAHO3HAYHOCTH B Moay e apudmeTu-
yeckoro AekoanpoaHus. MNepemeHHan num_dummy_bits npegcTaBnaeT YICNo BbI30BOB dpyHKUMK read_bits (1) B
npouecce apudmMeTU4ECKOro AekoaNPOBaHUA cpasy NOCHE TOYKU YCEHEeHUS.

int ambiguity _check(int freq)

{
/* if there is no ambiguity, returns 1 Y
/* otherwise, returns 0 Va
upper = 1<<num_dummy_bits;
decisionVal = ((high-low)*freq>>PRE_SHT)-value+low-1;
if(decisionVal>upper || decisionVal<0) return 0;
elseretum1;

}

Korpga num_dummy_bits 6onblwe 0, BeinonHsieTca smart_decoding _cbac_bpgc () wnu smart_decoding
low_energy (). YTobbl NpeaoTBpaTUTL OLUMGKN 3HAKOBOrO 6UTa, CNEeKTpanbHOe 3HaUeH e TeKyLLeH NMMHUK criekTpa
AOIMKHO BbITb 06HYNEHO, Koraa MOXXeT NPOU3OATU HEOAHO3HAYHOCTb NMPY AEeKOAUPOBAHUM 3HaKkoBOro 6uTa. Bece
WHOEKCHbIE NepeMeHHble B MHTeNNeKTyanbHOM NpoLecce AeKoAUPoBaHWS A0SHKHBI ObITb NepeHeceHbI M3 Npeabl-
Aylero npouecca apndpmeTNyeckoro 4eKoaMpoBaHus.
smart_decoding_cbac_bpgc()

/* BPGC/CBAC normal decoding with ambiguity detection */
while ((max_bp[g][sfb] - cur_bp[g][sfb]<LAZY_BP) && (cur_bp[g][sfb] >=0)){
for (;g<num_window_groups;g++){
for (;sfb<num_sfb;sfo++){
if ((cur_bp[g][sfb]>=0) && (lazy_bp[g][sfb] > 0)){
width = swb_offset[g][sfb+1] - swb_offset[g][sfb];
for (;win<window_group_len[g];win++){
for (;bin<width; bin++){
if (interval[g][win][sfbj[bin] >
amplgj[win][sfb][bin] + (1<<cur_bp[g][sfb])
{
freq = determine_frequency();
if (ambiguity_check(freq)) {
/* no ambiguity for arithmetic decoding */
sym = decode(freq);
amp[gj[win][sfb][bin] += sym << cur_bp[g][sfb];
/*decode bit-plane cur_bp*/
if ('is_sig[g][win][sfb][bin]) && (sym)) {
/* decode sign bit of res if necessary */
if (ambiguity _check(freq)) {
sym = decode(freq);
sign[g][win][sfb][bin] = (sym)? -1:1;
is_sig[gllwin][sfb][bin] =1;

17
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}
else{
/*discard the decoded symbol prior to sign symbol */
ampl[glwin][sfb][bin] = O;
terminate_decoding();
}
}

else terminate_decoding();
}
}

}
cur_bp[g][sfb] - - ; /* progress to next bit-plane */
}

}
}
}

smart_decoding_low_energy(int posPrev,int resPrev)
{
/* low energy mode decoding */
for (;9 < num_window_groups; g++){
for (; sfb <num_sfb+num_osf_sfb;sfb++){
if ((cur_bp[g][sfb] >= 0) && (lazy_bp[g][sfb] <= 0))
{

width = swb_offset[g][sfb+1] — swb_offset[g][sfb];
for (;win<window_group_len[gl;win++){
for (;bin<width;bin++){
/* Continue to decode after the end of LLE_ICS is reached */
res[gj[sfbj{win][bin] = resPrev; resPrev =0;
pos = posPrev; posPrev =0;
while (1) {
/* if ambiguity check is false, discard the spectrum is set to be 0 %/
if(lambiguity_check(freq)) res[gjfsfbj[win]fbin] =0,
terminate_decoding();
tmp = decode(freq_silence[pos]);
if(tmp==0) break;
res[g][sfb][win][bin] ++;
pos++;
if (pos>2) pos = 2;
if (res{g][sfbj[win][bin]==(1<<(max_bp[g][sfb]+1))-1) break;
}
/* decoding of sign of res %/
if (lis_sigfgl[win][sfb][bin]) && res[g]fsfb]fwinjbin]){
/* if ambiguity check is false,the current spectrum value is set to be 0 %/
if('fambiguity_check(freq)) res[g][sfb]fwin][bin] =0,
terminate_decoding();
res[gj[sfbj[win]{bin] *= (decode(freq_sign))?-1:1;
is_sig[glfwin][sfb]fbin] =1;
}
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5.6 KomneHcauus ans octartka IntMDCT ans paHHero 3aBeplueHUs gekoauposaHusa BPGC/CBAC

Ecnu npouecc aekoanposarus BPGC/CBAC 3aBepLuaeTcsi paHo 13-3a ycedenus LLE ICS, res koMneHcu-
pyeTcs anemeHToMm res_fill cnegytowum obpasom:
for (g=0,9<num_window_groups;g++){
for (sfb = 0;sfb<num_sfb+num_osf sfb;sfo++){
width = swb_offset[g][sfb+1] — swb_offset[g][sfb];
for (win=0,win<window_group_lenfg];win++){
for (bin=0;bin<width;bin++){
if (is_sig[gl{win][sfb][bin]){
if (res[g][winj[sfbj[bin] >= 0) res[g]{win][sfbj[bin] += (res_fill >>
(23-stop_bp[g][win][sfb][bin]));
else if (res[g]win][sfb][bin] < Q) res[g][win][sfbj[bin] -=
(res_fill >> (23-stop_bp[g][win][sfb][bin]));
}

}
}
}

3aecek stop_bp[gl[win][sfb][bin] ABnsieTcA HauBbLICLLEA paspsigHO MaTpuLen, AN KOTOPOoi CUMBON pas-
PAAHON MaTPULIbI He AeKoaMpYeTCsA U3-3a paHHero 3aseplueHus LLE ICS. 3HaueHue res_fill naetca B Tabnuue 27.

Tabnwuuya 27 — 3Haqenue res fill

stop_bp res_fill
lazy _bp+3 1572608
lazy_bp+2 3079935
lazy bp+1 5172975
lazy_bp 6990507
<lazy_bp 8388607

5.7 UHBepcHoe oToGpaXxkeHUe OMGKU

5.7.1 NMpuHumn

Mpouecc MHBepcHOro oTobpaXkeHUst OLLIMOKU UCNoNb3yeTcs, YTOBbl BOCCTaHOBUTL CNEKTpasibHble AaHHbIe
IntMDCT w3 octaTouHbIX gaHHbIX InfMDCT w3 ypoBHA LLE n kBaHTOBaHHLIX criekTpanbHblX AaHHbiX MDCT n3
6a30B0ro ypoBHSl. ITOT NPOLECC NPUMEHSIETCA TOMbLKO B AnanasoHe HenepeavckpeTusauun. BBoa B UHCTpYMEHT
WHBEPCHOro 0TOBpaKeHWs1 OLUMBKY SIBNSIETCS aMMMTYAONM amp 1 3HaKOM Sign cnekTpasbHbIX AaHHbIX ocTaTKa res
1 KBaHTOBaHHbIX CMEeKTpanbHbIX AaHHLIX quant. Ero BbIBOAOM ABNSAIOTCS BOCCTAHOBNEHHbIE CNeKTpanbHble AaH-
Hile IntMDCT c. Mpoueaypa uHBepcHoro oTobpaxxeHna oLwnbKkW onuckIBaeTcs credyowmnm ob6pasom:
res[g][win][sfb][bin]= sign[g][win][sfb][bin]* amp[g][win][sfb][bin];
if (quant{g]{win][sfb][bin]==0)

clgj[win][sfb][bin]=res[g][win][sfb][bin];
else

clg][win][sfb][bin] = sign(quant[g][win][sfb][bin]) *

(res[g][win][sfb][bin]+ref(quant[g]{win][sfb][bin]);

YTtobbl rapaHTMpOBaTh kKoaupoBaHue 6e3 notepk, B kogepe SLS aomkHa Ucnonb3oBaTbes cneayoLas
npoueaypa oTobpaxeHus OLUMGKN As1st TOro e caMoro CrekTpa 4acToT:
if (quant{gj{win][sfb][bin]==0)

res[g][winj[sfb][bin]=c[g][win][sfb][bin];
else

res[g]{win][sfb][bin]=sign(quant[g][win][sfb][bin])* c[g][win][sfb][bin]-
ref(quant[g]{win][sfb][bin]);
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®yHKUMWA ref(x) B BblLLenpuBegeHHOM Npouecce AeTEPMUHUPOBAHHO BbIMUCTIAETCA Crnedyowmum obpasom
if ((sfb is Implicit_Band) then

ref(x) =thr(abs(x))
else if (sfb is Explicit_Band)

ref(x) = inv_quant(abs(x))

3aeck BolvucneHve thr() v inv_quan () cnepyet 5.4.2.3.

5.8 LlenouucneHHbi npouecc Mid/Side

Ecnu ansa nesoro u npasoro kaHanos ucnonbayetcst Mono IntMDCT (common_window = = 0 unu
use_stereo_intmdct = = 0), k nonocam macLutabHoro koacbcmumeHTa gosmkHa 6bITb NPUMeHeHa UHBepCHas Leno-
yuncneHHas obpaboTka M/S, rae conar M/S BKNtoYeH.

Hekoavposarue Mid/Side (M/S) BbINoNHAETCA Ha LeNoUYUCIEHHbIX CNEeKTPanbHbIX 3HAYEHUSIX, UCTIONb3Ys
cxemy nogbema criegytowmm obpasom:

LWar1:

S=S-NINT (¢, - M);
LWar 2:

M=M-NINT (c, - S);
LWar 3:

R=M;

L=8-NINT (c,-R),
rae M, S, R, L o6o3HavaeT cnekTpanbHble AaHHble kaHanoB Mid, Side, Left n Right, a Takke

¢y = (cos% - 1)/sin% M c, =siny.

MHBepcHbl Stereo IntMDCT oxuaaeT cnektp M/S no ymonuanuio. CnegosatensHo M/S AormkHO GbiTb
npuMeHeHo K nonocam maclutabHoro koadpduumneHTa Tam, rae onar M/S BolknrovaeTca.

KoauposaHue Mid/Side (M/S) BbINONHAETCA Ha LEeNOYUCTIEHHBIX CNEKTPanbHbIX 3HAYEHUSIX, UCTIONb3Yst
cxemy nogbema crieyoLnmm obpasom:

War1:

S=R;

M=L+NINT (c; - R);
LWar 2:

S =S8 +NINT (¢, - M);
LWar 3:

M =M + NINT (¢, - S),
rae M, S, L, R o6o3HauqatoT cnekTpankHble AaHHble kaHanos Mid, Side, Left, n Right n

= I_ inZ =sink
C1—(0082 1)/S|n2 M cy =siny.

5.9 LlenouucneHHoe chopMupoBaHune BpemMeHHoro wyma (/IntTNS)

Korpa B sinpe AAC vcnonb3ayeTcsi hopMrpoBaHue BpemeHHoro Lwyma (TNS), ToT ke camblil hunbtp TNS
NPUMEHSIETCS K LLEENOYNCIIEHHBIM CMEKTpanbHbIM 3Ha4YeHnsiM B SLS. YUTobbl npeobpaszoBaTh 3TOT oMNbLTP B AETEP-
MUHUPOBAHHLIA 06paTUMbIN LLeNovUCeHHbIA UnbTp, TpebyoTest cneaytoLuee :

Ansa Toro, utobbl onpedenuTs koadduumeHTsl LPC, ucnonebayetcs dyHKUMs int_tns decode coef (), kak
onucaHo B crnedytoLlem ncesgokoae:
define SHIFT_INTTNS 21
INT32 tnsinvQuantCoefFixedPoint(coef _res, coef)

{
INT32 intTnsCoef _res3[8] ={-2065292,-1816187,-1348023, -717268,
0, 909920, 1639620, 2044572},

INT32 intTnsCoef_res4[16] ={-2088206, -2017095, -1877294, -1673563, -1412842, -1104008,
-757579,-385351, 0, 436022, 852989, 1232675, 1558488, 1816187, 1994510,
2085664};

if (coef _res ==3) {
return intTnsCoef_res3[4+coef];
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if (coef res ==4){
return intTnsCoef_res4[8+coef];

}

/* Decoder transmitted coefficients for one TNS filter */
int_tns_decode_coef{ order, coef _res, *coef, INT32 *a)
{
INT32tmp[TNS_MAX_ORDER+1], b[TNS_MAX ORDER+1];
/* Inverse quantization */
for (i=0; i<order; i++) {
tmp[i+1] = tnsinvQuantCoefFixedPoint(coef res, coeffi]);
}
/* Conversion to LPC coefficients ¥/
/* worst case for order == 12 and all coefficients == 1:
6th coefficient raised by 12!/(6!"6!) = 924
-> 10 bits headroom required -> SHIFT_INTTNS ==21"%
af0] = 1<<SHIFT_INTTNS;
for (m=1; m<=order; m++) {
b[0] = a[0];
for (i=1; i<m; i++) {
bfi] = afi] + (((INT64)tmp[m])*a[m-i])>>(SHIFT_INTTNS-1))+1)>>1);

}
b[m] = tmp[m];
for (i=0; i<=m; i++) {

afi] = bfil;
}
}

}

OcHoBaHHas Ha nonyyvatoLmxcs koaduumeHTax LPC ¢ pUKCUPOBAHHON TOYKOW AeTepMUHUPOBaHHAA Lie-
nouncneHHas sepcusa ounbTpa TNS npuMeHsieTcs K LenovnciieHHoMy CnekTpy B Aekogepe. 1o genaeTcs ny-
TeM 3ameHbl byHKUWK tns_ar_filter () dbyHkupeid int_tns_ar _filter (), onucbiBaemoit crieayowmm rnceBaokoaoM:
int_tns_ar_filter(INT32 “spec, size, inc, INT32 *Ipc, order)

{

INT32y, state[TNS_MAX_ORDER];

INT64 temp_accu;

for (i=0; i<order; i++)

statefi] = 0;
if (inc ==-1)
spec +=size-1;
for (i=0; i<size; i++) {
y = “spec;
temp_accu = 0;
for (j=0; j<order; j++) {
temp_accu += ((INT64)lpc[j+1]) * state[j];

i/—= (INT32)( ( (temp_accu >> (SHIFT_INTTNS-1) ) +1)>>1);
for (j=order-1; j>0; j—)
state[j] = state[j-1];
statef0] = y;
*spec =y;
spec +=inc;
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Ecnu ucnonsayetca StereolntMDCT, BMecTo cnektpa L/R uenovucneHHble cnekTpanbHble 3Ha4YeHus!
npeacTaBnAoT cnekTp M/S. B atom cnydvae nepeg IntTNS gonxHo 6biTe NPUMEHEHO HBEPCHOE LieNOoYUCIEHHOE
M/S, a nocne AOMKHO BbITb MPUMEHEHO NpAMOE LienodncneHHoe M/S.

YT06bI rapaHTUpOBaTh PEKOHCTPYKLUIO 6e3 NoTepb, B koaepe AoSHKeH ObITb MPUMEHEH K LieNIoUUCIEHHOMY
CMeKTpYy COOTBETCTBYIOLLMIA MPAMON NporHo3 LPC. 3To A0CTUraeTca NPpUMEHEHUEM K LIeNoYUCIeHHOMY CNekTpy
dyHKkuuK int_tns_decode_coef() n cooTBeTCTBYIOWEro NPAMOro ounbTpa, Kak onmMcaHo B cneayroLiem nces-
aokope:
int_tns_filter_encode(length, order, direction, INT32* spec, INT32 *Ipc)

INT64 temp_accu;
if (direction) {
/* Startup, initial state is zero */
tempflength-1]=specflength-1];
for (i=length-2;i>(length-1-order);i - -) {
templi]=specli];
temp accu =0;
k++;
for (j=1;j<=k;j++) {
temp_accu += ((INT64)templ[i+j]) * afjl;

}
specfi] += (INT32)( ( (temp_accu >> (SHIFT_INTTNS-1) ) + 1) >>1);

}
/* Now filter the rest */
for (i=length-1-order;i>=0;i--) {
templij=spec|i];
temp_accu =0;
for (j=1;j<=order;j++) {
temp_accu += ((INT64)temp[i+j]) * a[j];

}
specli] += (INT32)( ( ( temp_accu >> (SHIFT_INTTNS-1)) + 1) >>1);

}
Jelsef{

/* Startup, initial state is zero %/

temp[0]=spec[0];

for (i=1;i<order;i++) {
temp{i]=spec(];
temp_accu =0;
for (j=1;j<=i;j++) {

temp_accu += ((INT64)templi-j]) * alj];

}
specli] += (INT32)( ( (temp_accu >> (SHIFT_INTTNS-1) ) +1) >>1);

}
/* Now filter the rest */
for (i=order;i<length;i++) {
tempfi]=specli];
temp_accu = 0;
for (j=1,j<=order;j++) {
temp_accu += ((INT64)temp(i-j]) *a[j];

}
specfi] += (INT32)( ((temp_accu >> (SHIFT_INTTNS-1) ) +1) >>1);

}

}
B cnyyae, ecnv ucnoneayetcs StereolntMDCT, LenovncrneHHble cnekTpanbsHble 3HaYeHWs NpeacTaBnAlT
cnektp M/S BmecTo cnekTpa L/R. B aToM cnyvae nHBepcHoe uenouncnenHoe M/S 4onkHO BbITe NPUMEHEHo
nepeg IntTNS n npamoe LenovucneHHoe M/S aonxHo 6bITe NpUMeHeHo nocne.
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5.10 IntMDCT v nuBepcHoe IntMDCT

5.10.1 OnucaHve

IntMDCT siBnsieTcst 06paTuMbIM LienodncneHHsIM npubnmkeHnem MDCT. Cnegytolumii pasaen onucbisaeT
CTpyKTYypHYto peanusauunio MDCT v IMDCT, ucnoneayemyto Anst npsiMoro 1 nieepcHoro IntMDCT.

B gancHeiiwem anvHa cpeima N Bcerga 0603HavaeT YNCIO HOBbIX BXOAHLIX BIBOPOK B KaXkaoM Grioke,
KOTOpOe paBHO YUCANY 3HaYeHWIi YacToTel, TakuM obpasom N aensietcsa osf*1024 nnuv osf*128.

5.10.2 MDCT v uHBepcHbit MDCT (IMDCT)

MDCT onpegensieTca BolpaxkeHnem

2N-1
X(m) =& p o (k) x (k) cos ZH RN+ DT

,rnem=0,...., N-1
N: OAnuHa dpeiima (osf*1024 vnu osf*128)

X (m): 3HaveHua cnektpa MDCT

X (k): BxogHble BbIGOPKU

 (k): dyHkuma okHa (Sine unu KBD)

IMDCT onpegaenseTcs BblpaXkeHUeMm

N-1
x(k) = o (k) %mgo X(m)cos(2k+1+l262m+1)n

,rae k=0,.....,2N-1

Bxoa 8 MDCT v Bbixoa us IMDCT umetoT 50% nepexpbitue, To ectb N Boibopok. B IMDCT BeiBog ABYX
nocneaytoLumx 6nokos gobasnseTcs B 06nactv nepekpuITU.

5.10.2.1 MDCT v IMDCT nocpeacteom DCT-IV

MDCT v IMDCT gna IntMDCT penatca Ha aoBa 6noka:

pabota c okHamu (Windowing) n nckaxeHune BpemeHHoro gomeHa (TDA);

AncKpeTHoe KocnHycHoe npeobpasosanue Tuna IV (DCT-IV).

5.10.2.2 Buiuucnenue v pabota c okHamu 6rnoka TDA

5.10.2.3 Ctpyktypa MDCT v IMDCT ans pa3nunyHbIX nocnegosaTenbHOCTeN OKOH

B MDCT 6nok Windowing (paboTa c okHamu) 6noka TDA BblMUCNAETCS COracHo

(X(,\),(Eﬁ)_k)H( W_‘W)"‘ W(}’\,Vﬁl?_k) (X(,\’,(fﬁ)_k), rae k =0,...., N/2-1.

B IMDCT aTtoT 610K UHBEPTUPYETCH CornacHo

K N-1-k —wi(k k
(x(NX_(1)_k (val(k) ) W(NVK(»]sz (X(NX—('I)—I()’ rae k =0,......,. N/2-1.

Onepauus HanoXxeHus/ao6aBNeHUs yke COAEePKUTCH B 3TOM BbIMUCNEHNN.
DCT-IV anuHbl N onpegensieTcs Tak:

N-1
x(m) = % k§0 x(k)cosw, r

MHBepcHbI DCT-IV gnuHbl N nmeeT Te e camble koathuLMeHTbI, 3TO onpeaenseTcs Kak:

N-1
2k+0)(2m+1
x (k) = % Zo x(m)oos—( +1)iNm+ )n, roe k=0,....., N-1.
m=

Ans sbiducnerna MDCT paccmaTpuyBatoT BLIBOA ABYX nocneayoLux atanos Windowing/TDA. Mycts x'(0),
...x" (N-1) 6yaet BoiBogoM aTana Windowing/ TDA npegbigyLiero 6noka u x'(N), ....., x' (2N-1) 6yaeT BblBOAOM
atana Windowing/TDA Tekywiero 6noka. 3atem DCT-IV npumeHsieTcs K 3HaveHnam N

“X'(N+N2=1), =xX' (N +NI2=2),......,=x"(N), =x'(N = 1), =x' (N =2),....., = x" (NI2).
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To ecTb UCMONb3YIOTCA BTOpas NOMOBMHA NpeabiayLuero 651oka 1 nepeast NONoBMHa TekyLlero 6roka. Mo-
psSinoK 3HaYeHU BO3BpaLLaeTcsl, M 3HaYeHUs YMHOXaloTCA Ha -1 npexae, YeM npumMennts DCT-IV gnnHel N.
BTopast nonoeuHa Tekywero 6noka BoixogHbIX 3Ha4YeHun Windowing/TDA pomxHa 6biTb coxpaHeHa gnst

cnepytoulero 6noka.

Ansa sbluncnenus IMDCT cnekTpanbHble 3HadyeHust MDCT npeobpasoBbiBatoTcs UHBepcHbiM DCT-IV, Bbi-
BOA YMHOXaeTcs Ha -1, M NOpsSiAoK UHBEPTUPYeTCsl. 3aTeM BTopasi MONIOBUHA COXpaHAeTCA AN cneaytoLLero
6noka, nepsas nonosuHa obpabarbiBaeTcst UHBepCHLIM briokom Windowing/TDA BmecTe co 3HauyeHUsAMU, coxpa-
HeHHbIMK 13 NpeablayLLero Groka.
5.10.2.4 Ctpyktypa MDCT v IMDCT ansi pasnuuHbiX nocnegoBartesisHOCTeN OKOH
Ha pucyHke 1 1 2 cTpyKTypa UnnocTpupyeTcs Ans TUMNUMYHbIX NocneoBaTeNbHOCTER OKOH.

{1024 input samples + 1024 input samples ' 1024 input samples : 1024 input samples + 1024 input samples -
b e e b e e L e e e de oo a
Windowing/TDA Windowing/TDA Short Windowing/TDA Windowing/TDA
DCT-Iv DCT-IvV Eight Shor DCT-IV DCTIV
" lonempcr i STARTMDCT T “sHorTmpcT i sTopmpct

' LONGMDCT

L

Inverse DCT-IV

Inverse DCT-IV

Inverse short DCT-IV

Inverse DCT-IV

Inverse DCT-IV

Inverse Win./TDA

Inverse short Short Win./TDA ‘

| Inverse Win./TDA

Puc. 2 — Crpykrypa IMDCT gns nocnegosatensHoctn LONG, START, SHORT, STOP, LONG

5.10.2.5IntMDCT

InNtMDCT siBnsieTCA MHBEPCHBIM LienovncneHHbIM npubnvkeHnem MDCT. 3aeck Ucnonb3yloTcs ABe Bep-
cuu aToro npeobpaszoBaHuUsi, monarasice Ha TOT e caMblii anropUTM:
Mono-IntMDCT: 31a Bepcusi obecneunsaet cnektp IntMDCT ogHoro kaHana.
Stereo-IntMDCT: B cny4ae anemMeHTa napbl KaHarioB ¢ BKMHOYEHHLIMU common_window n use_stereo
intmdct, ucnonbayetcs ata Bepcusi. OHa obecneunsaeT cnekTp Mid/Side IntMDCT neBoro u NnpaBoro kaHanos

OQHOBPEMEHHO.

Pasnoxervne MDCT Ha warvn nogbema
Ana IntMDCT Bce BblMUCNEHUs1 pasnaraloTcs Ha Tak HasblBaeMble Liark nogbema, No3Bosisasa BBOAUTb
onepaLuio OKpYrieHus, He TepsAsl CBONCTBO COBEPLLEHHON PEKOHCTPYKLM.
B npamom IntMDCT 6nok Windowing/TDA Bbluncnsietca no 3N/2 waram nogbema:

(N1k}

rae k=0,
24

w(N-1-k)-1
w (k)
1

N2

1
(B

0
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w(N—1—k)—1
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X (k)
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B nHuBepcHom IntMDCT 6nok Windowing/TDA BbIMMCNSIETCSA COrNACcHO:

w(N-1-k)-1

x(k 1 _WIN-1-K)-1) o\[(1 wWN-1-k-1 X (k
(o2} . e (W(k) 1] ;o ki’

rae k =0,....... ,NI2—1

OTU BbIMMCNEHNA MaTEMATHUYECKUN 3KBUBANEHTHbI BLIYUCIEHUIO, ONMCAHHOMY Bbile, MOTOMY YTO (OyHKUMS
okHa w (k) BbinonHseT yenosue TDAC w(k)?+ w(N-1-k)?>=1, k=0, N/2-1.

Mocne kaxaoro wara nogbema npuMeHseTcs onepauust OKpyrieHust, YTobbl ocTaThCsl B LIENIOUUCIIEHHOM
AoMeHe.

Bbluvcnenue Int-DCT-IV

Onst IntMDCT DCT- IV Bbluucnsietcs o6paTMmbIM LienovUciieHHbIM cnocobom, HassaHHbIM [nf-DCT-IV.
Int-DCT-IV anvHbl N peannsyeTtcsi Tak HasbiBae@MbIMW MHOTOMEPHbLIMU LLIaraMu nogbema. Y HUX umeeTcsi creay-
oLLas obLLasn cTpykTypa:

(IN/Z 0)
Ay

C MaTpuLen MaeHTUIHOCTM [y, pasmepa N/2 1 npoussonbHon A matpuuen (N/2)x (N/2).

MprmeHeHWe aTol 6rOYHON MaTPULLLI 03HaYaET, YTO Nepeast NOSIOBUHA BXOAHLIX 3Ha4YeHWI obpabaTbiBaeTcst
mMaTtpuuer A 1 3aTeM 406aBNAETCs KO BTOPOW NOMOBMHE BXOAHLIX 3HAYEHWA.

Onsa ueno4vncneHHoro NpUBAnXKeHUs BbIXogHbIe 3Ha4eHWUA MaTpuLbl A, npexae Yem ux 4obaBuTb, OKpyrns-
0TCA A0 Lienoro yuena.

3TOT NpoLecc MOXeT BbITb UHBEPTUPOBaH C NMOMOLLbI0

(INI2 0 J
A e )

To ecTb Ta Xe camasi MaTpyLa A NprMeHsIeTCs1 K NepBoli NOMoBUHE 3HaYEHUA, U NONyYaLLMECs 3HaYEeHUS
BbIMUTAIOTCS U3 BTOPOM MOMOBUHbI BXOAHLIX 3HAYEHUIA.

Ons o6paTvMoro LienodYncneHHoro npubnimkeHns BbIXogHble 3Ha4yeHUs A OKpYrnalTes 4o Lenoro yncna
npexae, YeM BblYeCTb WX.

YT0BbI NpUMEHUTL 3Ty CTPYKTYPY K IntMDCT, DCT-IV anvdel N pasnaraetcsa criegytoLym obpasom:

1 cs(0))(1 1 cs(0)

I 0 1 cs(N/2-1) 1 1es(N/2-1)
DCT IV =
CT Wy (OIJ 1 S(IN/2-1) 1 1

.1 s(0) 1 .1

I 242 DCT Wy, ! 0 I 2N2DCT Ny, |(1- 21 (/ O)QP
0 / —;‘/EDCT Vv 1o / o 1 )\
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CO 3Ha4YeHnaMH
o e 20T
_ i 2k _ - AN —
St =sin =g~ es(k)=——kqz  k=0,.....Ni2—1

sin N
¥ MaTpuLiamMu NepecTaHoBKM P n Q ¢
Pag ak = Puaiest, aker = Pagso, akea = Pars, ags2 =1, k= 0,....,N/I4-1
Py, = 0 B apyrux cnyvasx,
TO eCTb Kaxkaas BTopas napa 3HauyeHuii nepectaenseTcs, 1
Quok = Quppskoker = 1, k= 0,...,N/2—1
Qi = 0 B Apyrvx cny4asx,

TO €CTb YeTHbIe MHAEKChHI pacronaratoTCa B NepBo NOMOBUHE, HeYEeTHbIE MHAEKCHI pacrnonaratTes BO
BTOPOM MOMOBKHE.

Takum obpasom DCT-IV B 0CHOBHOM pasnaraeTcs Ha 8 MHOroMepHbIX LWaros nogbema.
CooTBeTcTBYlOLLEE MHBEPCHOE PasnoXeHeM nogbema ans uHeepcHoro DCT-IV gaet BbipaxeHue:

ENYI 0 1
DT Vi - P Q- (/ 0) [/ ] /] [ 1v2pct IVN/ZJ [ /J ( 1v2pCT |vN,2)
0 0

-1

0 I / 1V2DCT Wy /
1 —-cs(0)\(1 1 —cs(0)
1 —cs(N/2-1) 1 1—cs(N/2-1) /0
1 s(N/2-1) 1 1 I -1
1 ~s(0) 1 1

Bbvcnenue Stereo-Int-DCT-IV, ucnonsayemoro ans Stereo-IntMDCT.

B cnyvae curHana ctepeo, kogupoaHHoro kak channel _pair element ¢ BKNtoYeHHbIMU common_window v
use_stereo_intmdct, DCT-IV BblMncnsieTcs Ans o6oux kaHarioB 3a 0AWH Lar, BKrtoYas BbliuncneHne M/S. 3to
pocTuraeTcs Npu Ucnonb3oBaHun pasnoxerust Int-DCT-IV, onncaHHOIo BeiLLE, U UCKMIOYEHUW TPEX 3TarnoB LWaros
0oAHOMepHOro nogbemMa u ABYxX NepecTaHoBOK, NPUBOAS K:

1 0)(! 242DCT vy ! O \(r 3v2DCT vy | (1 —21|(1 ©
~11)]o / ~+2peT vy 1)l / N

Izpct vy Ivzpetivy ) (V201 A2 (DCTNN 0 )

1Loctv, -1vzpeTivy, | (44201 -142+1)l0 DCT IV

CnepgoBaTtenbHO 3T0 yrpolueHue anroputma DCT-IV npuBognT K MHTErPUPOBaHHOMY BbIMUCIIEHWIO MATPULLbI
M/S v DCTHIV ansi neBoro 1 npasoro kaHano.. B atom pexume IntMDCT DCT-IV pa6otaeT npu anvHe N BMecTo
NI2.

CooTBeTCTBYIOLEE MHBEPCHOE pa3noXeHne ¢ nogbemoM Anst uisepcHoro Stereo-Int-DCT-IV gaeTcs Bbl-
paXxeHueMm:
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! 0)/ 1) (1 -3+2DCT IV ! 0\(1 -3v2DCT Ivy (/ 0
-11)lo 1 Jlo / v2oet vy 1)lo / I -1

1N2peT vy 242DCT vy DCT IV 0 N2 2
- %\/EDCT IVy, —%JEDCT v, | o DCT 'VN1 %Ji*l —%Ji*/
dopMupoBaHue Wyma

B warax nogbema, rae obpabaTbiBalOTCsl CUrHabI BPEMEHHOro UHTepBarna, onepawym oKpyrieHusi coegu-
HATCA ¢ 06pPaTHON CBA3bIO MO owMbkam, YTo6Ll obecnevnTh cnekTpansHoe hopMUpoBaHue Wyma npubnu-
XKEHUS.

3T10T WyM NpubnmxkeHus BnusieT Ha achheKTUBHOCTL KoANpoBaHUA 6e3 NoTepb B BLICOKOYACTOTHOM obnac-
™, rae ayavocurHanbl 06bIMHO cogepkaT o4eHb HeGOMbLUIOE KONMYECTBO SHEPrMK, 0COBEHHO Ha YacToTax AUCK-
peTuzauun 96 kl'y v Beiwe. CriegoBaTenlbHO HU3KOYACTOTHAA XapakTepucTuka Lyma NpubnnxeHnsa ynyJdwaeT
achheKTUBHOCTL KoANpPOBaHWA 6e3 noTepsb.

Ucnone3yeTca punbTp hopMnpoBaHns LLyMa NepBoro nopsiaka.

Ana IntMDCT aT0T hunbTp NpUMEHsIETCs K TpeM aTanam waroe nogbema B 06paboTke Windowing/TDA v k
nepsomy atany okpyrneHus obpabotku Int-DCT-IV.

Onsa nueepcHoro IntMDCT T0T e camblii (hunbTp NPUMEHSETCS K TPEM aTanam waros nogsema B 06pa6oT-
ke Windowing/TDA v K nocnegHeMy atany okpyrieHust 06paboTku uisepcHoro /nt-DCT- V.

5.10.3 Anroputm ans IntMDCT v unBepcHoro IntMDCT

Bbluncnenus

Bce onepauuu ocHoBaHbl Ha BbluUcneHusix. Ucnonbaytotes cneaytolme copmaTbl:

INT32 ans BBOAA, BbIBOAA U MPOMEXYTOUHbLIX 3Ha4YeHU, NnpeaonpeaeneHHbIX koadduumeHToB ¢ hukenpo-
BaHHON TOUKOM;

INT64 ans yMHOXeHUs ¢ KoadduruneHTaMmmn ¢ pUKCUPOBAHHON TOUKOW, pe3ynbTaThl CMELLATCA U coxXpa-
HatoTcsA B INT32 cpasy nocrne KaXaoro YyMHOXEHUS.

OcHosHele onpegenexus ans IntMDCT:

SINE_DATA_SIZE=8192

SHIFT =30

SHIFT_FOR_ERROR_FEEDBACK=6

Bce onepaumu ¢ nnaearoLLei 3ansATon B anropuTMe BbIMOMHATCSA CrocoBoM ¢ (DUKCMPOBAHHON TOUKOWN.
Yucno apobHbIX 6UTOB AaeTcs ¢ nomolbto SHIFT.

Heobxoaumele koadrLMEHTEI C MNaBaroLLeli TOUKON ANs YMHOXEHWSA B Larax nogbema v 4715 MpoMexy-
TOYHbIX BbIMUCIEHWIA C DUKCMPOBAHHOI TOUKON COXPaHSIKOTCS Kak 3HaueHWs ¢ (hMKCUPOBaHHOM Toukoi B INT32:

INT 32_coeff = nearestint (1 <<SHIFT) *FLOAT_coeff).

Cnegytolwpe nnaeatwLlme koadhMLUEHTBI COXPaHAOTCA TaknM 0bpasoMm:
sineData [k] = sin (k*pi/ (2*SINE_DATA_SIZE)), k=0..., SINE_DATA_SIZE/2,

onpegeneHHbIMU B sineData [SINE_DATA_SIZE[2+1].
sineData_cs [k] = (1 -cos (k*pi/ (2*SINE_DATA_SIZE))) / sin (k*pi/ (2*SINE_DATA_SIZE)),

k=0,..., SINE_DATA_SIZE/2,
onpeaenerHbiMU B sineData _cs [SINE DATA SIZE[2+1].

CooTBeTcTBYloLLME 3HaYeHWs ans okHa KBD npegonpegensitotcs B KBDWindow [SINE_DATA_SIZE[2]
cooTBeTcTBEHHO KBDWindow _cs [SINE_DATA_SIZE/2].

OcHoBHble dyHkuun ans IntMDCT:

INT32 multShiftINT32(INT32 x, INT32 y, int shift) {

return ( (INT32)(((INT64)x*y)>>shift) );

INT32 multShiftRoundINT32(INT32 x, INT32 y, int shift) {
return ( ( multShiftINT32(x,y,shift-1) + 1) >>1);

}
INT32 shiftRoundINT32(INT32 y, INT32 shift) {
return (((y>>(shift-1))+1)>>1);
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INT32 shiftRoundINT32withErrorFeedback(INT32 y, INT32* errorFeedback, int shift) {
y +="errorFeedback;
result = shiftRoundINT32(y,shift);
*errorFeedback = (result << shift) - y;
return (result);

}
void rotateINT32(int index, INT32 xin, INT32 yin, INT32* xout, INT32* yout) {
xin += multShiftINT32(-sineData_cs[index], yin, SHIFT);
yin += multShiftINT32(sineDatafindex], xin, SHIFT);
xin += multShiftINT32(-sineData_cs[index], yin, SHIFT);
*xout = xin;
*yout = yin;

}

void multHalfSqrt2(INT32* x) {
*x = multShifINT32(sineData[SINE_DATA_SIZE/2], *, SHIFT);

}
void rotatePlusMinusINT32(INT32 xin, INT32 yin, INT32* xout, INT32* yout) {
xtmp = xin;
ytmp = yin;
*xout = xtmp + ytmp;
*yout = xtmp - ytmp;

}

void rotatePlusMinusNormINT32(INT32 xin, INT32 yin, INT32* xout, INT32* yout) {
rotatePlusMinusINT32(xin, yin, xout, yout);
multHalfSqrt2(xout);
multHalfSqri2(yout);

}
void addINT32(INT32* xin, INT32* xout, int N) {
for (i=0; i<N; i++)
xoutfi] += xinfi];

}
void diffINT32(INT32* xin, INT32* xout, int N) {
for (i=0; i<N; i++)
xoutfi] -= xin{i];

}
void copyINT32(INT32* xin, INT32* xout, int N) {
for (i=0; i<N; j++)
xoutfi] = xin[i];

}
void shiftLeftINT32(INT32* x, int N, int shift) {
for (i=0; i<N; i++t)
x{i] <<= shift;

}
void shiftRightINT32(INT32* x, int N, int shift) {
for (i=0; i<N; i++)
x[i] >>= shift;
}
OnpeaeneHus ansa anroputma Windowing/TDA:
s npamoro Windowing/TDA:
direction = 1;
ins nusepcHoro Windowing/TDA:
direction =-1;



Anroputm Ans NpsIMOro COOTBETCTBEHHO MHBepcHOro Windowing/TDA:

if (windowShape ==0) {
window = sineData;
window_cs = sineData_cs;
Jelsef{
window = KBDWindow;
window_cs = KBDWindow _cs;
}
errorFeedback =0;
for (i=0; i<N/2; i++) {
tmp = multShiftINT32(-window_cs[(2*i+1)*SINE_DATA_SIZE/(2*N)],
signalN-1-i,
SHIFT - SHIFT_FOR_ERROR_FEEDBACK);
signalfi] -= direction *
shiftRoundINT32withErrorFeedback(tmp,
&errorFeedback,
SHIFT_FOR_ERROR_FEEDBACK);

}
errorFeedback =0;
for (i=0; i<N/2; i++) {
tmp = multShiftINT32(window{(2*i+1)*SINE_DATA_SIZE/(2*N)],
signalfi,
SHIFT - SHIFT_FOR_ERROR_FEEDBACK);
signal[N-1-i] -= direction *
shiftRoundINT32withErrorFeedback(tmp,
&errorFeedback,
SHIFT_FOR_ERROR_FEEDBACK);

errorFeedback =0;
for (i=0; i<N/2; i++) {
tmp = multShiftINT32(-window _cs[(2*{+1)*SINE_DATA_SIZE/(2*N)],
signal[N-1-i],
SHIFT-SHIFT_FOR_ERROR_FEEDBACK);
signalfi] -= direction *
shiftRoundINT32withErrorFeedback(tmp,
&errorFeedback,
SHIFT_FOR_ERROR_FEEDBACK);
}

AnropuTm ansi npsiMoro cooTBETCTBEHHO UHBEpcHoro Int-DCT-IV:

FOCT P 53556.12—2014

BxogHble 3HaueHusi Npeobpa3oBbIBaOTCA B NPSIMblE COOTBETCTBEHHO UHBEPCHble 3HaveHust Inf-DCT-IV Ha

MecTe.

B cnyvae Mono IntMDCT signal0[0, ..., N-1] npeacTasnsiet BXoAHbIE 3HaYeHUs oaHoro kaHana, signalifo,...,

N/2-1] cooTBeTCTBYET BEpXHEW NoNoBKHe 3HaveHu signall [N/2,..., N-1].

Ecnun ncnonsayetcs Stereo INtMDCT, anuHa N siBnsieTcsa ABoHOW ANWHOR dperima B anropuTtme [nt-DCT-
IV; signal0 [0, ..., N/2-1] npeacTaBnsieT BXoAHble 3Ha4YeHWsi NeBoro kaHana, a signal1 [0,..., N/i2-1] npeactasnsiet

BXOA4Hble 3Ha4YeHNA NpaBoro KaHana.

WcnonbayeTcsa BpeMeHHbIn Bydep liftBuffer [K], k=0,..., N/2-1 3HavyeHuin INT32.

AnropuTm ans npsimoro Int-DCT-I1V:
MepecTaHoBKa P:
if (Mono_IntMDCT) {
for (i=0; i<N; i+=4) {
(signal0fi+2], signalQfi+3]) = (signal0fi+3], signalOfi+2]);
}
}

29



FOCT P 53556.12—2014

MepecTaHoBka Q:
if (Mono_IntMDCT) {
for (i=0; i<N; i++) {
templi] = signalli];

}

for (i=0; i<N/2; i++) {
signalfi] = temp[2*i];
signal[N/2+i] = temp[2*i+]];

}

MpuMeHeHWe Waros nogbemMa:
addINT32(signal0, signal1, N/2);
liftingStep2and3(signall, liftBuffer, N);
addINT32(liftBuffer, signal0, N/2);
liftingStep4(signalo, liftBuffer, N);
addINT32(liftBuffer, signall, N/2);
liftingStep5and6(signal1, liftBuffer, N, Mono_IntMDCT);
addINT32(liftBuffer, signal0, N/2);

if (Mono_IntMDCT) {
liftingStep7(signalO, liftBuffer, N);
addINT32(liftBuffer, signall, N/2);
liftingStep8(signal, liftBuffer, N);
addINT32(liftBuffer, signal0, N/2);

}

YMHOXUTb Ha -1:

for (k=0; k<N/2; k++) {

signallfk] *=-1;

}

Anroputm anst obpatHoro "Int DCT- V"

YMHOXUTb Ha -1:

for (k=0; k<N/2; k++) {
signallfk] *=-1;

}

MpPUMEHWTL MHBEPCHbIE LLark nogbema:

if (Mono_IntMDCT) {
liftingStep8(signall, liftBuffer, N);
diffINT32(liftBuffer, signal0, N/2);
liftingStep7 (signall, liftBuffer, N);
diffINT32(liftBuffer, signal1, N/2);

}
liftingStep5and6(signall, liftBuffer, N, Mono_IntMDCT);
diffINT32(liftBuffer, signal0, N/2);
liftingStep4(signalo, liftBuffer, N);
diffINT32(liftBuffer, signall, N/2);
liftingStep2and3(signall, liftBuffer, N);
diffINT32(liftBuffer, signal0, N/2);
diffINT32(signal0, signal1, N/2);
WHBepcHas nepectaHoBka Q:
if (Mono_IntMDCT) {

for (i=0; i<N; i++) {

templ[i] = signalli];

}
for (i=0; i<N/2; i++) {
signalf2*i] = templi];
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signal[2*i+]] = temp[n/2+i];

}

VMHBepcHas nepecTaHoBka P:
if (Mono_IntMDCT) {
for (i=0; i<N; i+=4) {
(signal0fi+2], signalOfi+3]) = (signalO[i+3], signalQfi+2]);
}
}
LWarvn nogbemMa Ans npsamoro U uHBepcHoro Int-DCT-1V:
void liftingStep2and3(INT32* signal1, INT32* liftBuffer, int N) {
copyINT32(signall, liftBuffer, N/2);
shiftNormalize = DCTIVsqrt2_fixpt(liftBuffer, N/2) + 1;
if (shiftNormalize > SHIFT_FOR_ERROR_FEEDBACK) {
shiftRightINT32(liftBuffer, N/2,
shiftNormalize - SHIFT_FOR_ERROR_FEEDBACK);
shiftNormalize = SHIFT_FOR_ERROR_FEEDBACK;

}
for (k=0; k<N/2; k++) {
liftBuffer[k] -= signal1[k] << (shiftNormalize - 1);

errorFeedback=0;
for (k=0; k<N/2; k++) {
liftBuffer{k] = shiftRoundINT32withErrorFeedback(liftBuffer{k],
&errorFeedback, shiftNormalize);

}

}
void liftingStep4(INT32* signal0, INT32* liftBuffer, int N) {
copylINT32(signalO, liftBuffer, N/2);
shiftNormalize = DCTIVsqrt2_fixpt(liftBuffer, N/2);
for (k=0; k<N/2; k++) {
liftBuffer{k] = -shiftRoundINT32(liftBuffer{k], shiftNormalize);
}

}
void liftingStep5and6(INT32* signall, INT32* liftBuffer, int N, int mono) {
copyINT32(signall, liftBuffer, N/2);
shiftNormalize = DCTIVsqrt2_fixpt(liftBuffer, N/2);
shiftRightINT32(liftBuffer, N/2, shiftNormalize);
if (mono) {
for (k=0; k<N/2; k++)
liftBuffer[k] += multShiftINT32(-sineData_cs[step*(2*k+1)],
signal1[N/2-1-K],(SHIFT-1)); }
for (k=0; k<N/2; k++)
liftBuffer[k] = ((liftBuffer{k]+1)>>1);

}
void liftingStep7(INT32* signal0, INT32* liftBuffer, int N) {
for (k=0; k<N/2; k++)
liftBuffer[N/2-1-k] =
multShiftRoundINT32(sineData[(2*k+1)*SINE_DATA_SIZE/A2*N)],
signalOfk], SHIFT);
}

void liftingStep8(INT32* signal1, INT32* liftBuffer, int N) {
for (k=0; k<N/2; k++)
liftBuffer[k] =
multShiftRoundINT32(-sineData_cs{(2*k+1)*SINE_DATA_SIZEA2*N)],
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signal1[N/2-1-k], SHIFT);
1

Anroputm ana SQRT(2)*DCT-V:
Kak B npsimom, Tak 1 8 uHBepcHoM Int-DCT-IV TpebyeTcs BuiMucneHne SQRT(2)*DCT-IV.
370 BbIMUCIEHWE BLINOMHSETCS AeTePMUHUPOBAHHBIM CNOCOBOM C (OUKCUPOBaHHON TOUKOIA:
int DCTIVsqri2_fixpt(INT32 *data, int N) {
preShift = msbHeadroomINT32(data, N) - 1;
if (preShift > 15) preShift = 15;
if (preShift < 0) preShift = 0;
shifiLeftINT32(data, N, preShift);
preModulationDCT_fixpt(data, xr, xi, N);
fftShift = srfft_fixpt(xr, xi, N/2);
postModulationDCT_fixpt(xr, xi, data, N);
shiftNormalize = (log2int(N) - 2) / 2 + preShift - fftShift;
sqri2Normalize = (log2int(N) - 2) % 2;
if (sqrt2Normalize) {
for (i=0; i<N; i++)
multHalfSqri2(&datali]);

return shiftNormalize;
}
MpeagapuTtensHas mogynsauua ans DCT-IV:
void preModulationDCT_fixpt(INT32 *x, INT32 *xr, INT32 *xi, int N) {
for(i=0;i<N/4;i++) {
rotateINT32((4*i+1)*SINE_DATA_SIZE/(2*N),
X[N-1-2"] x[2*]],
&xifi], &xrfi]);
rotateINT32((4*i+3)*SINE_DATA_SIZE/(2*N),
X[2*i+ 1], -Xx[N-2-2*],
&xrIN/2-1-i], &xi[N/2-1-i]);

}
Moctmopynsaums ana DCT-IV:
void postModulationDCT_fixpt (INT32 *xr, INT32 *xi, INT32 *x, int N) {
x [0] = xr [O];
x [N-1] =-xi [0];
for (i=1; i <N/4; i ++) {
rotateINT32 (2**SINE_DATA_SIZE/N,
xr {il,-xi fi],
&x [2¥]],&x [N-2%i-1]);
rotateINT32 (2**SINE_DATA_SIZE/N,
xr [N/2-i], xi [N/2-i],
&x [2*i-1] ,&x [N-2*i]);

}
rotatePlusMinusNormINT32 (xr [N/A], xi [N/4],
&x [N/2],8x [N/2-1]);

Split-Radix FFT:
int srift_fixpt(INT32 *xr, INT32 *xi, int N) {
numShifts = 0;
fL=124,. . N2*%
for (L=I; L<N; L*=2) {
M=N/L;/*M=N, N/2,....2%/
M2 =M/2;
M4 = M2/2;
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/* L: number of sub-blocks
M: length of sub-block */
numShifts += shiftifRequired(xr, xi, N);
for (1=0; I<L; I++) {
/* butterfly on (x[k],x[M2+K]), k =0,...,N2-1 on each sub-block */
for (k=0; k<M2; k++) {
rotatePlusMinusINT32 (xr[I*M+k] xr[I*"M+M2+kK],
Exr{PFM+k], &xr{F-M+M2+k]);
rotatePlusMinusINT32(xi[l* M+k] xi[l"M+M2-+k],
Exifl*"M+k], &xifl “M+M2+K]);
}

}
num§Shifts += shiftifRequired(xr, xi, N);
if (M>2){
for (I=0; I<L; I++) {
if (srfftindex(l) == 0) {
/* X[N2+NA4+K] -> -7*x[N2+N4+k] , k =0,...,N4-1 on each sub-block

for (k=0; k<M4; k++) {
swap(&xr[l*M+M2+MA+k], Exifl-M+M2+M4+k]);
XifM+M2+M4+k] *= -1;

}
Jelse{
/* complex multiplications */
for (k =1; k < M4, k++) {
rotateINT32(4*k*SINE_DATA_SIZE/(2*M),
Xi[*M+K], xr{*M+kK],
&Xi[PM+K], &xr{lI*M+k]);
rotateINT32(4*k*SINE_DATA_SIZE/(2*M),
-XifPM+M2-k],-xr{r"M+M2-K],
&xr{l*M+M2-k], &xi[l*M+M2-k]);

}
for (k =1; 3*k < M4, k++) {
rotateINT32(4*3*k*SINE_DATA_SIZE/(2*M),
Xifl*M+M2+K], xr{I*M+M2+k],
&xifI*MAM2+k], &xr{FM+M2+kK]);
rotateINT32(4*3*k*SINE_DATA_SIZE/(2*M),
-Xifl*M+M-Kk], xr{I*M+M-K],
&xr{PM+M-K], &xifl*M+M-k]);

}
for (- 3*k < 2*M4; k++) {
rotatelNT32(4*(M2-3*k)*SINE_DATA_SIZEA2*M),
Xi[P* MAM2+K] -Xr[FM+M2-+K],
EXHPM+M2-+K], &xi[-M+M2+K]);
rotateINT32(4*(M2-3*k)*SINE_DATA_SIZEA2*M),
XI[PMAM-K],-Xr{T"M+M-K],
EXI[I*M+M-K], EXrlI*M+M-K]);

}
for (: 3k < 3*M4; k++) {
rotateINT32(4*(3*k-M2)*SINE_DATA_SIZEA2*M),
X MEM2-+], il M+M2+K],
EXI*M+M2+K], 8Xr{"M+M2+K]);
rotateINT32(4*(3"k-M2)*SINE_DATA_SIZEA2*M),
XHPMAM-K],-Xi[PM+M-K],
EXHPFMHM-K], 8xi["M+M-K]);
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rotatePlusMinusNormINT32(xifl*M+M4],xr{*M+M4],
&xrflI*M+M4], &xifM+M4]);
rotatePlusMinusNormINT32(-xr{I*M+M-M4] il M+M-M4],
ExrFM+M-MA], &xi[l*M+M-M4]);
}
}
}

bit_reverse_fixpt(xr,N);
bit_reverse_fixpt(xi,N);
return numShifts;

Bazosble dyHkumn Ans FFT:
int msbHeadroomINT32(INT32 *x, int N) {
max =0;
for (i=0; i<N; i++) {
max |= ABS(x[i]);

}
return (30-log2int(max));
7

int shiftlfRequired(INT32 *xr, INT32 *xi, int N) {
shiftRequired =0;
if ('msbHeadroomINT32(xr,N))||(!msbHeadroomINT32(xi,N))) {
shiftRequired =1,
shiftRightINT32(xr, N, 1);
shiftRightINT32(xi, N, 1);

return shiftRequired;
}
void bit_reverse_fixpt(INT32 *x, int N) {
for (m=1,j=0; m<N-1; m++) {
for(k=N>>1; (I(({*=k)&k)); k>>=1);
if (;>m) swap(&x[m], &x[j]);
}

}
srfftindexTable[32] = {0,1,0,0,0,1,0,1,0,1,0,0,0,1,0,0,
0,1,0,0,0,1,0,1,0,1,0,0,0,1,0, 1}
int srfftindex(intl) {
return srfftindexTable[(srfftindexTablefl>>4]<<4)|(I&0xF)];

OB6paboTka nNpsIMOro U UHBEPCHOTO LieriovncneHHoro Mid/Side:

void IntMidSideINT32(INT32* 1, INT32*r) /* L/R -> M/S */

{
m=*1;
s=*r
m += multShiftRoundINT32(-sineData cs[SINE DATA SIZE/2], s, SHIFT);
s += multShiftRoundINT32( sineDataTsiNE_DATA_SIZE/2], m, SHIFT);
m += multShiftRoundINT32(-sineData_cs[SINE_DATA_SIZE/2], s, SHIFT);
*=s;
r=m;

}
void InverselntMidSideINT32(INT32* 1, INT32* r) /* M/S -> L/R*/
{

m=*1;
s='r

34



FOCT P 53556.12—2014

s -=multShiftRoundINT32(-sineData cs[SINE DATA SIZE/2], m, SHIFT);
m -= muitShiftRoundINT32( sineDataTsiNE_DATA_SIZE/2], s, SHIFT);
s -=multShiftRoundINT32(-sineData_cs[SINE_DATA_SIZE/2], m, SHIFT);
*1=s;

r=m;

5.11 BbluucneHue TabnuM4HbIX 3Ha4YeHUI Ha OCHOBE KOMMAaKTHbIX Tabnuy

3HaveHus Tabnuu sineData, sineData_cs, thriMantissa () v invQuantMantissa () BEIMWCNSAIOTCA U3 KOMNAKT-
HbIX Tabnuy, B MpunoxerHun B. 7o onuckiBaeTCs B crnegytoLlemM ncesgokoae:
/* interpolate value between V0 = data[0] and v8 = data[8],
using additionally vm8 = data[-8] and v16 = data[16] */
INT32 interpolate Value1to7(INT32 vms,
INT32 v0,
INT32 v8,
INT32 v16,
INT321)

INT32 value;
INT32d1, d2, d3;
d1 =2%(v8-v0); / 1 add, 1 shift */
d2 =v8-vm8; /* 1 add */
d3 =v16-v0; /1 add */
if (I==1) {

value =v0 + ((8*d2-d2 + d1 +64 ) >>7); /* 4 adds, 2 shifts */
Jelseif (I=F=2) {

value =v0 + ((2*d2 +d2 + d1 + 16 ) >> 5 ); /* 4 adds, 2 shifts */
Jelseif (IF=3){

value =v0 + ((16*d2 - d2 + 8*d1 + d1 + 64 ) >> 7 ); /* 5 adds, 3 shifts */
}elseif (I==4) {

value=v0 + ((d2 +d1 +4)>>3); /3 adds, 1 shifts */
}elseif (I==5) {

value =v8 - ((16*d3 - d3 + 8*d1 + d1 +64 ) >>7 ), /* 5 adds, 3 shifts */
}elseif (I==6) {

value =v8 - ((2*d3 +d3 + d1 + 16 ) >>5); /* 4 adds, 2 shifts */
JYelseif (I==7) {

value =v8 - ((8*d3-d3 +d1 +64)>>7);/* 4 adds, 2 shifts */

}
return value;
}
INT32 interpolateFromCompactTable(int index, INT32* compactTable)
{
INT32 value;
Jj=index%8;
k =index/8;
ifi==0){
value = compactTable[k+1];
return value;
}
value = interpolateValue1to7 (compactTable[K],
compactTable[k+1],
compactTable[k+2],
compactTable[k+3],
V3
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}

36

retumn value;

3HaueHus ana Tabnuu, sineData v sineData_cs BoiuncnatoTea, npumenss sineDatafindex] = interpolateFrom
CompactTable(index, sineDataCompact) v sineData_csfindex] = interpolateFromCompactTable(index,
sineDataCompact_cs).

3HaueHus ans dyHkuun invQuantMantissa () BbIMUCNAIOTCA COTNAcHo

INT32 invQuantMantissa(int quant, int res)

{

}

INT32 value;
INT32 pow_2_quatfA] = {0, 1276901417, 1518500250, 1805811301}
/* (int)(pow(2.0,res/4.0) *(1<<SHIFT)+0.5) */
if (quant < MAX_INV_QUANT_TABLE) {
value = invQuantCompact[quant];
if (res > 0) {value = multShiftRoundINT32(value, pow_2_quatfres], SHIFT); }
}else{
I =quant%8;
k = quant/8;
if (1==0) {value = invQuantMantissa(k, res)<<4; /* 8N(4/3) = 16 = 24 */
}else{
value = interpolateValue1to7 (invQuantMantissa(k-1, res)<<4,
invQuantMantissa(k, res)<<4,
invQuantMantissa(k+1, res)<<4,
invQuantMantissa(k+2, res)<<4,
;
}
}

return value;

3HaveHve ans cyHkLuK thrMantissa () BelMMCNAETCA cornacHo
INT32 thrMantissa(quant, res)

{

INT32 value;
INT32 invQuanto;
INT32 invQuant1;
if (quant < MAX_THR_TABLE) {
value = thrCompactfres][quant];
}else{
invQuant0 = invQuantMantissa(quant res);
invQuant1 = invQuantMantissa(quant+1,res);
value = invQuant1+(((invQuant0-invQuant1)*13)>>5):
}

retumn value;
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Mpunoxenue A
(cnpaBouHoe)

OnucaHue kogepa

A1 0630p

Kopep SLS renepupyet gns gaHHoro ayauosxoga PCM notok 6uTtoB 6e3 noTepb, KOTOPbLIH MOXET AeKkoanpoBaThCsl
B pa3psigHO-TOUHyl0 penpogykunio PCM pgaHHoro ayauo npu mcnonb3oBaHum gekogepa SLS. Kpome Toro notok 6e3
noTepb, CreHepUMPOBaHHbLIA Kogepom SLS, moxeT BbiTh yceueHHbIM, YTOObl MOHN3UTL CKOPOCTU Nepeaayn 40 CKOPOCTM
nepegaum 6asoBoro kogepa MPEG-4 GA. Takum 06pa3om nosyyaroLmicst NoTok 6BUTOB MOXET AeKkoanpOBaThCA AeKoae-
pom SLS, uto6bl 06pasoBaTb penpoayKLmio NCXOQHOrO ayauo C NOTEPSIMU TakMM CNoCOBOM, HTO Nyyluas TOHYHOCTb CUTHa-
na Bcerga gocturaetcsi ¢ 6onee BbICOKMMM CKOPOCTSIMU B ypoBHe LLE.

A.1.1 KogupoBaHue c nepeauckpeTusauuen

Insa npouecca koAMPOBaHuWsl, BKIIOYAIOLWLEro MeToA NepeauckpeTM3aumum, BO3MOXHbI ABa nogxopa: cybanckpetm-
3auus B gomeHe MDCT w cybamnckpeTnsaumsi BO BpEMEHHOM MHTepBare.

BxopHoii curdan npu cybamckpetusauum B gomeHe MDCT obpabartsiBaetcst IntMDCT anvHbl osf*1024, n nepsble
1024 cnekTpanbHbIX 3Ha4YeHUs nogatotes B kogep MPEG-4 GA.

IInsi BTOPOro BO3MOXHOIO NMoAxoAa KOAVMPOBAHUA BXOAHOW curHan cybaucKpeTuaupyeTcsi BO BPEMEHHOM MHTep-
Bane v napannenbHO BLIMOMHAETCS NONHas 4YacTb kogupoeanns AAC.

A.2 Uenouucnenubii MDCT

IntMDCT onucbiBancsi B HOPMaTMBHOW YacTu.

A.3 MpynnupoBka u 4yepegoBaHue

CyLlecTByIOT ABa TUNa OKHa, KOTOpbIE NCNONb3Y0TCA B peanu3aumm SLS. OHu Takme e kak npu paboTel ¢ OkHamu
AAC. OgHo aBnsieTcs ANWHHBIM OKHOM ¢ koadhdmumentamm IntMDCT osf*1024, gpyroe — KOpOTKOE OKHO C ko3hhurum-
eHTamn IntMDCT 0sf*128. K okoHHOW ayanonocnenoBaTeribHOCTU NPUMEHSIETCs LienoumncrieHHoe npeobpasoBaHue.
Korga ncnonbayeTcsi KOpOTKoe OkHO, Habop koadhdmumeHToB 0sf 1024 IntMDCT obpabatbiBaeTcst kKak MmaTpuua 8 yacTtoT-
HbIMK KO3 duruneHTamm 05128, npeacTasnAWwmMU BPEMS-4YacTOTHYIO 3BOMNIOLMIO CUIHaNa Ha NnpoTsKEHUU BOCbMM
KOPOTKMX OKOH. TOT e CaMblii MPoLecc rpynnupoBkU U YepeaoBaHus, npuHATeii B AAC, npumeHseTcsa 3gecb. YTobebl
ObiTb OMpeaeneHHbIMW, NPeanonoXuMm, YTo nepea YepeaoBaHnem Habop ¢ koadduumnentor 0sf*1024 IntMDCT wHaex-
cupytotes kak ¢ [g] [w] [b] [k], roe

g — VHAEeKC rpynm;

W — WHAEKC OKOH B npegenax rpynnei;

b — nHgekc nonoc macwTabHoro koadduumeHTa B npegenax okHa;

k — nHaekc ko3dhPUUMEHTOB B Npeaenax nonocsl MacwTabHoro kosdduumeHTa n camoii Npaeblii MHAEKC N3me-
HAeTCs Hambonee ObICTPO.

Mocne yepegoBaHus koahdULMEHTbI MHAeKeupytoTes Kak ¢ [g] [b] [w] [k].

B nocnegyowmx pasgenax, Korgaa ucnonb3yeTcst KOPOTKOE OKHO, NpegnonaratT, YTO CUrHanNbHbLIA NPoLEeCce BbINOr-
HSIETCA Ha YepeayiloWwemcst CnekTpe AN BOCbMW KOPOTKMX PaMOK OKHa, €Cnn He OnpeaeneHo NHoe.

A.4 UenouucneHHoii Mid/Side

Ecnu anst neBoro 1 npaeoro kaHanos ncnone3yetca Mono IntMDCT, Tam, rae donar M/S yctaHaenueaetcs B '1', K
nonocam MacwTtabHoro koadduumMeHTa gomkHa ObiTb NPUMEHeHa uenodncneHHast o6pabotka M/S.

Stereo IntMDCT nocrtaensiet no ymondanuto crnektp M/S. CnepoeatensHo M/S ponxHO 6biTb BLIKNIOYEHO Ansi
nonoc macwTtabHoro koadduumeHTa Tam, rae oHo He TpebyeTcs.

A.5 Hopmanusauusa nepeg koguposaHmem AAC

Mocne IntMDCT macwtabHblii koathduuneHT core_scaling ncnonesyeTtcs, YTobbl HOPManuM3oBaTb koddduumeH-
Tol c(k) IntMDCT pns kaxgov nonocsl MacwtabHoro koadduumenTa sfb, 4tobbl 06ecneunTb 6a30BbIN BXOAHOW CNEKTP
ypoBHSA AAC ¢’ (k).

Mocne IntMDCT npw Hopmanusauum koadduumentoB c(k) IntMDCT gna kaxpoi nonocel MacwTtabHoro koadhdu-
umeHTa sfb ucnoneayeTtcs macwTabHbI koahdruneHT core_scaling, 4Tobbl 0o6ecneunTs BxogHOM cnekTp 6a30BOro ypoBHsi
AACCc' (k).

¢’ = core_scaling - c,

roe 3HadeHne macwrtabHoro koadpdmumeHTa core_scaling COBMECTHO onpefensieTcsi TMNoOM COOTBETCTBYIOLLEl
nonocbl macwtabHoro koaddrumMeHTa U ANUHOIK CroBa BXOAHOTO ayauo, AaHHbIMU B crniefyiowen tabnuue:
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Tabnwuya A.1— 3Havenue core_scaling

OnuHa cnoea 16 20 24
Tun sfb

OnvHHOoe okHo (2048), M/S 32 2 1/8
OnvHHoe okHo (2048), He M/S 3242 242 218
KopoTkoe okHo (256), M/S 842 J212 2132
KopoTkoe okHO (256), He M/S 16 1 1/16

Mocne HopmanusaumMn HOpManuaoBaHHbIV ¢’ kBaHTyeTca 6a3oBbiM kBaHTOBaTenem AAC, velh MHOEKC KBaHTOBa-
HUA BbiBOAa / 3aTeM koampyetcsa no XaddmaHy. [MoTom OoH MynbTURNEKcUpyeTcsl ¢ Heo6xoanMMOoN AONONMHUTENBHOM
uHopMaLmeit, Hanpumep MaclwTabHbIM koadhdrumeHToM scale_factor(sfb), ncnonb3yeMblM B KBaHTOBaTeNe Anst Kax-
Aol nonocel MacwTtabHoro koadduumenTa sfb cornacHo cuHTakcucy notoka 6utoB AAC, UToObI reHepupoeaThk 6a3oBbIi
noTok 6utos AAC.

A.6 OTobpaxeHne olMG0OK

B ypoBHe LLE npoueaypa otobpaxeHusi olunMboK Mcrnonb3yeTes, YTobbl yaanute MHGopmauumio, Kotopas yxe 6bina
KogupoBaHa B 6a30BOM ypoBHe. BBog B Moaynb oToGpaxeHust owmbok siensetcs 1024 koadbpuumentamm cfsfbjfk] IntMDCT
B AVanasoHe HeENepeaucKpeTU3aummn 1 ero COOTBETCTBYIOLMM KBAHTOBaHHbLIM 3Ha4eHneM B 6azoBom kogepe quant[sfb]
[k]. Ero BbiBOA siBnisieTcst octartouHbiM cnektpom IntMDCT res.

A.7 Kopep BPGC/CBAC

B SLS octaTouHblii cnektp IntMDCT res xogupyeTcst kogupytowmm npoueccom BPGC/CBAC, KOTOpbIA COCTOUT U3
crnegyoumx waros:

onpepgeneHue napametpa BPGC/CBAC;

KOAMPOBAHUE Pas3psiiHOV MaTpuLbl OCTATOUHbIX LEMNOYUCITEHHbIX CMEKTParibHbIX AAHHbIX;

KOAMPOBAHUE HWU3KOSHEPIreTUYECKOro PEeXMMa OCTaTOYHbIX LeNOYNCIEHHbIX CNEKTPanbHbIX AAHHbIX.

A.7.1 OnpepeneHne napametpa BPGC/CBAC

Kak nepBbiii Wwar naeHTMnuupyoTcs MakcMmarbHble paspsagHbie MaTpuusl max_bp ana kaxgon nonocsl Maclu-
TabHoro koadbduumenta. Onsa Implicit_Band makcumarnbeHas paspsgHas matpyua M ans kaxabix OCTaTOYHbIX CNEKT-
panbHbIX 4aHHBIX MOXeT GbiTb BblUMCIIEHa U3

MIg] [win] [sfb] [bin] = INT {log, interval [g] [win] [sfb] [bin]]},

roe intervallg][win][sfb][bin] aBnseTca nHTepeanom keaHtoBaHusa AAC.
Ona Explicit_Band, M gaetcs kak:

MIg] [win] [sfb] [bin] = INT {log, |res [g] [win] [sfb] [bin]},

u ganee onpegensiem log,0=-1 4na BbiWeynoMAHYTOro BbluncrneHus log. MakcumanbHas paspsagHasa marpuua
max_bp onsa Kaxaon nonocbl macwtabHoro kosdduuneHTa ABMNSEeTCS MakCMManbHbIM 3HadyeHnem M ans cnekTpanb-
HbIX AaHHbIX, KOTOPbIe NpuHaanexar sfb:

max_bplg] [sfb] = max (M [g] [win] [sfb] [bin])

Mocne oBHapyxeHusa max_bp ANAa kaxaon nonocel MmacwrtabHoro koadduumenTa lazy BoibupaeTtcs u3 Tpex
BO3MOXHbIX 3Ha4YeHUn max_bp-1, max_bp-2 n max_bp-3.
A.7.2 KoanpoBaHne pa3paaHOi MaTpPULbl OCTAaTOYHBIX LIENOYMCIIEHHbIX CNEeKTPanbHbIX AAHHbIX
CrieyiolWwmii NCeBAOKOA UNMIOCTPUPYET, KaK KOAUPYIOTCH 3HaK M amnnnTyaa OCTaTOuHbIX CNEKTPanbHbIX AaHHbIX
IntMDCT res B noToke gaHHbix BPGC/CBAC. 9neMeHT cnpaeku M anst HeaHavawen nonockl macwtabHoro koadduumeH-
Ta yCTaHaBNMBaeTCA B 3HA4YeHne max_bp, 4Tobbl 6bITb COBMECTMMBIM C NPOLIECCOM AekoampoBanus. Ha nonocax mac-
wTrabHoro koadduumeHTa, ana KoTopblx lazy_bp> 0, BeINONHAeTCA npouecc koguposanns BPGC/CBAC.
/* preparing of help elements */
for (g=0;,9<num_window_groups;g++){
for (sfb = 0;sfb<num_sfb;sfb++){
width = swb_offsel[g][sfb+1] — swb_offset[g][sfb];
for (win = O;win <window_group_len[g];win++) {
for (bin=0;bin<width;bin++)
is_sig[g][win][sfb][bin]=
((quant[g][sfb][win][bin])&&(band_type[g][sfb]==Implicit_band))?1:0;
}

cur_bp|g][sfb] = max_bp[g][sfb];
}
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/* BPGC/CBAC normal coding process */
while ((there exists max_bp|g][sfb]-i >= 0) && (i<LAZY_BP)){
for (g=0;g<num_window_groups;g++){
for (sfb = 0;sfb<num_sfb;sfb++){
if ((cur_bp[g][sfb]>=0) && (lazy_bp[g][sfb] > 0)){
width = swb_offsel[g][sfb+1] — swb__offset[g][sfb];
for (win=0;win<window_group_len[g];win++){
for (bin=0;bin<width;bin++){
sym = (abs(res[g]fwin][sfb][bin])&(1<<cur_bp[g][sfb]))?1:0;
sgn = (sign(res[g]fwin][sfb][bin])+1)/2;
if (interval[g]Jwin][sfb][bin]>res[g][win][sfb][bin]+(1<<cur_bp[g][sfb]) {
encode(sym,freq); /* encode bit-plane cur_bp*/
if ((fis_sig[g][win][sfb][bin])&&(sym))}{
encode(sgn,freq_sign); /* encode sign bit if necessary * /
is_sig[glfwin][sfb][bin] = 1;

cur_bp[g][sfb]- -;
}
}
}
The BPGC/CBAC lazy coding mode is started after the first NUM_BP bit-planes have been coded.
/* BPGC/CBAC lazy coding process */
flush_encode(); /* flush the AC encoder before lazy coding */
while (there exists max_bp[g][sfb]-i >= 0){
for (g=0,9<num_window_groups;g++){
for (sfb = O;sfb<num_sfb;sfb++){
If ((cur_bp[g][sfb]>=0) && (lazy_bp[g][sfb] > 0))}{
width = swb_offset[g][sfb+1] — swb_offset[g][sfb];
for (win=0;win<window_group_len[g];win++){
for (bin=0;bin<width;bin++){
sym = (abs(res[g][fwin][sfb][bin])&(1<<cur_bp|g][sfb]))?1:0;
sgn = (sign(res[g]fwin][sfb][bin])+1)/2;
if (intervallg]fwin][sfb][bin]>res[g][win][sfb][bin]+(1<<cur_bp[g][sfb]) {
write_bit(sym); /* encode bit-plane cur_bp*/
if ((lis_sig[g][win][sfb][bin])&&(sym)){
write_bit(sgn); /* encode sign bit if necessary */
is_sig[g]fwin][sfb][bin] = 1;
}
}
}
}

}
cur_bp|gj[sfb]- -;
}
}
}

A.7.3 KognpoBaHue KogoM HU3Ko3HepreTu4eckoro pexuma (LEMC)
Ons nonoc macwrabHoro koadpuumenTa ¢ lazy bp=0, -1, -2, n -3 ocTaTtouHble CNeKTparibHbie [aHHble res He

kogupytotcss BPGC/CBAC. BmecTo 3TOro OHU KOAUPYIOTCA NpoLeccoM kKoaupoBauua LEMC. B HU3KOSHEPreTUHeckom
peXuMe amnnmTyga OCTaTOYHbIX CMEKTPArbHbLIX SAHHBIX F'eS cHavarna KOHBEpTUpYeTCsl B ABOUYHBIA chopmaT, kak nepe-
uncneHo B Tabnuue 26. MNonyvalowasica ABOMYHaA CTPoka 3aTtem koaupyeTcs apudmetudecku. Npouecc HU3KoIHepreTn-

YECKOro peXxMma KOAVPOBAHMUS BbIMOMNHAESTCH HENOCPEACTBEHHO MNOCIe TOro, Kak 3aBepliaeTcs nNpouecc KoanpoBaHus
BPGC.
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Cbl
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Mpouecc HU3KOSHEPreTMHECKOro PeXnMa KOgUPOBaHUSI UITIOCTPUPYETCA CreyowmM ncesaokoaoMm:
for (g = 0;g < num_window_groups; g++){
for (sfb = 0; sfb <num_sfb+num_osf_sfb;sfb++){
if ((cur_bp[g][sfb] >= 0) && (lazy_bp|g][sfb] <= 0))
{

width = swb_offset[g][sfb+1] — swb_offset[g][sfb];
for (win=0;win<window_group_len[g];win++){
pos =0;
for (bin=0;bin<width;bin++){
if (lis_lle_ics_eof ()){
amp = abs(res[g][sfb]fwin][bin]);
sgn = (sign(res[gj[sfb][win][bin]) + 1)/2;
dumb = amp;
while (dumb > 0) { /* binarize and encoding for non-zero res*/
encode(1,freq_silencefposition]);
position++;
if (position>2) position = 2;
dumb - -;

}
if (amp I= (1<<(max_bp[g][win][sfb] + 1)) - 1)
encode(0,freq_silence[position]); /* encode of terminating 0 */
if (amp)
encode(sgn,freq_sgn); /* encode of sign symbol*/

Cnepytowwii nceegokon o6bsicHsieT, kak B BPGC/CBAC apndmeTnyeckn koampyeTcst ABOUYHbIA CUMBOST M NpoLec-

HU3KOBHEepreTu4eckoro pexmma kognposaHuA.
Onpepenenus:

#ldefine CODE_WL 16

#ldefine PRE_SHT 14

#ldefine TOP_ VALUE (((long) | < < CODE_WL)-1)

#ldefine QTR_VALUE (TOP_VALUE/4+1)

#ldefine HALF_VALUE (2*QTR_VALUE)
#ldefine TRDQTR_VALUE (3* QTR_VALUE)
WHnumnanuaauus:
low = 0;
high = TOP_VALUE;
fbits = 0;
Moanporpamma KOAWPOBaHUS:
void encode(int sym, int freq)
{
range = (long)(high-low)+1;
if (sym)
high = low + (range*freq>>PRE_SHT)-1;
else
low = low + (range*freq>>PRE_SHT);
for ;) {
if (high<HALF_VALUE) {
output_bit(0),
while (fbits > 0) {
output_bit (1);
fbits - - ;

}
} else if (low>=HALF_VALUE) {
output_bit(1);
while (fbits > 0) {
output_bit (0);
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fbits - -;
}
low -= HALF VALUE;
high -= HALF_VALUE;
} else if ow>=QTR_VALUE && high<TRDQTR_VALUE) {
fbits +=1;
low -= QTR_VALUE;
high -= QTR_VALUE;
} else
break;
low = 2*low;
high = 2*high+1;
return;

}
cbpoc cocmosiHus KoOUPO8aHUS:
/* flush the state register of AC encoder*/
flush_encode()
{
fbits +=1;
if (low < QTR _VALUE)
output_bit(0);
while (fbits > 0) {
output_bit (1);
fbits - -;
}
else
output_bit(1);
while (fbits > 0) {
output_bit (0);
fbits - -;
}

A.8 MeTop yceveHus NoToKa GUTOB NyTeM €ro NOBTOPHOrO aHanm3a

MonHbIn noTok 6uToB SLS MoXeT BbiTh yceveH npu noboii JaHHOW LieneBoii CKopocTU NepeaaYm NpocTbIiM Cnoco-
6om. Moagndukaumsa 3Hadenwid lle_ics_length He BnusieT Ha pe3ynbTaTthl gekogupoBanus LLE nepep TOUKOW yceveHus,
Tak kak lle_ics_length HezaBucMMO OT npouedypsl gekoaupoBanus LLE. YceveHne notoka OUTOB MOXeT ObiTb BbINOMHe-
HO cregytowmm o6pasom:

1. Cuwntarb lle_ics_length n3 notoka 6MTOB;

2. Cuntatb notok butos LLE;

3. BblumcnnTe AOCTYNHYO ANUHY dbpelima B AaHHOW LeneBor ckopocTu nepedayun. Camelil npocToli cnoco6 Bblunc-
NWTb AOCTYNHYO ANVHY periMa creayoWwmii;

target _bits = (int) (target_bitrate/2.*1024.*osf/sampling_rate+0.5)-16;

target_bytes = (target_bits+7)/8.

MepemeHHas target bitrate npeacTaBnseT LUEneByl0 cKOpocTb nepeaaqn, 6ut/c. MNepemeHHas osf npeactaensiet
thakTop nepeauckpeTusauun. NepemeHHas sampling_rate npeacraBnsieT 4acToTy AWCKPETM3auun BXOOHOMO ayanocur-
Hana, Iu;

4. O6HoBUTL lle_ics_length, B3SB MUHMMYM OQOCTYNHOV AnvHbI bperiMa 1 TeKyLWwen AnnHbl dhperma.

lle_ics_length = min (lle_ics_length, target_bytes);

5. leHepupoBaTh yceueHHbI NoTok BuUToB ¢ 06HOBNEHHbIM lle_ics_length.

MonyvarowWwuics yceveHHbIn NoTok GUTOB aekoaupyeTcsl METOAOM MHTENMEKTYanbHOro apugmMeTIeckoro aekoam-
pOBaHus, Kak onucaHo B 5.5.2.5.
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Tabnuubl Ansa npepgonpegeneHHbIX ko3 dULMeHTOB ¢ (PMKCUPOBaHHOK TOYKON

MpunoxeHune B
(o6a3aTenbHoOe)

Ta6bnwuua b.1— define SINE_DATA_SIZE 8192

* sin(0,...,pi/4) and +-1 %/
INT32 sineDataCompaci[515] = {

18117233,

34583104,

51040837,

67486561,

83916404,

100326502,
115075515,
129802595,
144504935,
159179733,
173824192,
188435520,
203010932,
217547651
232042906,
246493935,
260897982,
275252302,
289554160,
303800829,
317989595,
332117752,

360181484,
374111709,
387970630,
401755603,
415464004,
429093217,
442640647,
456103710,
469479840,
482766489,
495961124,
509061229,
522064309,
534967884,
547769495,
560466703,
573057087,
585538248,
597907806,
610163404,
622302707,
634323400,
646223192,

669651026,
681174602,
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19764076,
36229307,
52686014,
69130324,
85558366,

101966277,
116712992,
131437462,
146136880,
160808445,
175449360,
190056834,
204628085,

219160334,

233650811,
248096755,
262495412,
276844038,
291139898,
305380268,
319562433,
333683689,

361732726,
375655159,
389505993,
403282588,
416982319,
430602573,
444140756,
457594286,
470960600,
484237150,
497421405,
510510853,
523502998,
536395365,
549185496,
561870954,
574449320,
586918198,
599275210,
611518001,
623644239,
635651611,
647537830,

103605812,
118350194,
133072019,
147768480,
162436778,
177074115,
191677702,
206244756,

105245103,
119987118,
134706263,
149399733,
164064728,
178698453,
193298119,
207860942,

106884147,
121623759,
136340190,
151030634,
165692293,
180322371,
194918080,
209476638,

108522939,
123260114,
137973796,
152661180,
167319468,
181945865,
196537583,
211091842,

110161476,
124896179,
139607077,
154291367,
168946249,
183568930,
198156624,
212706549,

111799753,
126531950,
141240030,
155921191,
170572633,
185191564,
199775198,
214320755,

20772500, 222384147, 223995270, 225605867, 227215933, 228825464,

235258165,
249698991,
264092224,
278435122,
292724951,
306958988,
321134518,
335248841,

363283116,
377197725,
391040440,
404808624,
418499653,
432110916,
445639820,
459083786,
472440251,
485706671,
498880516,
511959275,
524940456,
537821584,
550600205,
563273883,
575840202,
588296766,
600641203,
612871159,
624984303,
636978327,
648850943,

236864966,
251300640,
265688415,
280025552,
294309316,
308536985,
322705848,
336813204,

364832652,
378739403,
392573967,
406333708,
420016002,
433618242,
447137835,
460572205,
473918791,
487175049,
500338453,
513406493,
526376678,
539246538,
552013618,
564675486,
577229728,
589673951,
602005783,
614222875,
626322897,
638303543,
650162530,

238471210,
252901697,
267283981,
281615322,
295892988,
310114257,
324276419,
338376774,

366381329,
380280190,
394106570,
407857835,
421531363,
435124548,
448634799,
462059541,
475396216,
488642281,
501795212,
514852502,
527811662,
540670223,
553425732,
566075761,
578617896,
591049748,
603368947,
615573145,
627660017,
639627258,
651472587,

240076892,
254502159,
268878918,
283204430,
297475964,
311690799,
325846226,
339939549,

367929144,
381820082,
395638246,
409381002,
423045732,
436629829,
4501307086,
463545789,
476872522,
490108363,
503250791,
516297300,
529245404,
542092635,
554836544,
567474703,
580004702,
592424154,
604730691,
616921967,
628995660,
640949467,
652781111,

241682010,
256102022,
270473223,
284792871,
299058239,
313266607,
327415267,
341501523,

369476093,
383359076,
397168991,
410903207,
424559105,
438134084,
451625555,
465030947,
478347705,
491573292,
504705185,
517740883,
530677900,
543513772,
556246051,
568872310,
581390144,
593797166,
606091012,
618269338,
630329823,
642270169,
654088099,

243286558,
257701283,
272066891,
286380643,
300639811,
314841679,
328983538,
343062693,

371022173,
384897167,
398698801,
412424444,
426071480,
439637307,
453119340,
466515010,
479821764,
493037064,
506158392,
519183248,
532109148,
544933630,
557654248,
570268579,
582774218,
595168781,
607449906,
619615253,
631662503,
643589359,
655393548,

-1647099, 0, 1647099, 3294193, 4941281, 6588356, 8235416, 9882456, 11529474, 13176464, 14823423, 16470347
21410872, 23057618, 24704310, 26350943, 27997515, 29644021, 31290457, 32936819
37875426, 39521455, 41167391, 42813230, 44458968, 46104602
54331067, 55975992, 57620785, 59265442, 60909960, 62554335, 64198563, 65842639,
70773924, 72417357, 74060620, 75703709, 77346620, 78989349, 80631892, 82274245
87200127, 88841683, 90483029, 92124163, 93765079, 95405776

47750128, 49395541,

97046247, 98686491,

113437768,
128167423,
142872651,
157550647,
172198615,
186813762,
201393302,
215934457,
230434456,
244890535,
259299937,
273659918,
287967740,
302220676,
3164160009,
330551034,
344623057,

346182609, 347741347, 349299266, 350856364, 352412636, 353968079, 355522689, 357076462, 358629395,

372567379,
386434353,
400227673,
413944711,
427582852,
441139496,
454612060,
467997976,
481294693,
494499676,
507610408,
520624391,
533539144,
546352205,
559061133,
571663506,
584156920,
596538995,
608807372,
620959711,
632993696,
644907034,
656697454,

657999816, 659300629, 660599890, 661897597, 663193747, 664488336, 665781362, 667072820, 668362709,

670937767, 672222928, 673506508, 674788504, 676068911, 677347728, 678624950, 679900576,
682447025, 683717842, 684987051, 686254647, 687520629, 688784993, 690047736, 691308855,
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lMpodomxeHue mabnuusl b.1

692568348, 693826211, 695082441, 696337036, 697589992, 698841307, 700090977, 701339000, 702585372
703830092, 705073155, 706314559, 707554301, 708792378, 719859669, 721080937, 722300508, 723518380,
724734549, 725949013, 727161768, 728372813, 729582143, 730789757, 731995651, 733199822, 734402269,
735602987, 736801974, 737999228, 739194745, 740388522, 741580558, 742770848, 743959390, 745146182
746331221, 747514503, 748696026, 749875788, 751053785, 752230015, 753404474, 754577161, 755748072
756917205, 758084557, 759250125, 760413906

}

* (I-cos)/sin (0,...,pi/4) == tan(0,...,pi/8) */
INT32 sineDataCompact cs[515] = {

-823550, 0, 823550, 1647101, 2470653, 3294209, 4117769, 4941333, 5764903, 6588480, 7412065, 8235658, 9059261,
9882875, 10706500, 11530138, 12353790, 13177456, 14001138, 14824836, 15648551, 16472285, 17296039,
18119812, 18943607, 19767425, 20591265, 21415130, 22239020, 23062936, 23886880, 24710851, 25534852
26358882, 27182944, 28007038, 28831164, 29655325, 30479520, 31303752, 32128020, 32952326, 33776671,
34601055, 35425481, 36249948, 37074458, 37899011, 38723609, 39548253, 40372944, 41197681, 42022468,
42847304, 43672190, 44497128, 45322119, 46147163, 46972261, 47797414, 48622624, 49447892, 50273217
51098602, 51924047, 52749553, 53575122, 54400754, 55226449, 56052210, 56878038, 57703932, 58529894
59355926, 60182027, 61008200, 61834444, 62660762, 63487153, 64313620, 65140162, 65966781, 66793478,
67620255, 68447111, 69274047, 70101066, 70928168, 71755353, 72582623, 73409979, 74237422, 75064952
75892571, 76720280, 77548080, 78375971, 79203955, 80032033, 80860205, 81688474, 82516838, 83345301,
84173862, 35002523, 85831284, 86660147, 87489113, 88318182, 89147356, 89976635, 90806021, 91635515
92465117, 93294829, 94124652, 94954586, 95784632, 96614793, 97445068, 98275458, 99105965, 99936590
100767333, 101598196, 102429179, 103260284, 104091512, 104922863, 105754339, 106585941, 107417669
108249525, 109081509, 109913623, 110745868, 111578245, 112410754, 113243397, 114076174, 114909088
115742138, 116575326, 117408652, 118242119, 119075726, 119909475, 120743367, 121577403, 122411583
123245910, 124080383, 124915004, 125749775, 126584695, 127419766, 128254990, 129090366, 129925897
130761582, 131597424, 132433423, 133269580, 134105896, 134942372, 135779010, 136615810, 137452774,

138289901, 139127195, 139964654, 140802281, 141640077, 142478042, 143316178, 144154485, 144992965
145831619, 146670447, 147509452, 148348633, 149187992, 150027529, 150867247, 151707146, 152547227
153387491, 154227939, 155068572, 155909392, 156750399, 157591594, 158432979, 159274554, 160116320
160958280, 161800432, 162642780, 163485323, 164328063, 165171001, 166014138, 166857475, 167701013
168544753, 169388696, 170232844, 171077197, 171921756, 172766522, 173611498, 174456682, 175302078
176147685, 176993505, 177839539, 178685788, 179532253, 180378935, 181225835, 182072955, 182920295
183767856, 184615640, 185463648, 186311880, 187160339, 188009024, 188857937, 189707079, 190556451,
191406055, 192255890, 193105960, 193956264, 194806803, 195657579, 196508594, 197359847, 198211340
199063074, 199915050, 200767270, 201619735, 202472445, 203325401, 204178606, 205032059, 205885762,
206739717, 207593924, 208448384, 209303098, 210158069, 211013296, 211868780, 212724524, 213580528
214436793, 215293321, 216150112, 217007167, 217864489, 218722077, 219579933, 220438059, 221296454,
222155121, 223014061, 223873274, 224732763, 225592527, 226452568, 227312888, 228173487, 229034367
229895528, 230756972, 231618701, 232480714, 233343014, 234205601, 235068477, 235931643, 236795100
237658849, 238522891, 239387228, 240251860, 241116790, 241982017, 242847543, 243713370, 244579498
245445929, 246312664, 247179704, 248047050, 248914703, 249782666, 250650937, 251519520, 252388415
253257624, 254127147, 254996985, 255867141, 256737615, 257608408, 258479521, 259350957, 260222715
261094797, 261967205, 262839939, 263713002, 264586393, 265460114, 266334167, 267208552, 268083271,
268958326, 269833716, 270709444, 271585511, 272461918, 273338666, 274215756, 275093191, 275970970
276849095, 277727567, 278606389, 279485560, 280365082, 281244956, 282125184, 283005767, 283886706
284768003, 285649658, 286531673, 287414049, 288296787, 289179889, 290063356, 290947189, 291831390
292715959, 293600899, 294486209, 295371892, 296257949, 297144381, 298031190, 298918376, 299805941,
300693886, 301582213, 302470922, 303360016, 304249495, 305139361, 306029615, 306920258, 307811292,
308702717, 309594536, 310486750, 311379359, 312272365, 313165770, 314059575, 314953781, 315848389,
316743401, 317638818, 318534642, 319430873, 320327513, 321224564, 322122027, 323019902, 323918192,
324816898, 325716021, 326615563, 327515524, 328415907, 329316712, 330217941, 331119595, 332021676
332924185, 333827123, 334730492, 335634293, 336538528, 337443197, 338348303, 339253846, 340159828
341066251, 341973115, 342880423, 343788175, 344696373, 345605018, 346514112, 347423657, 348333652,
349244101, 350155004, 351066363, 351978180, 352890454, 353803189, 354716385, 355630045, 356544168
357458757, 358373814, 359289339, 360205334, 361121800, 362038740, 362956154, 363874044, 364792411,
365711256, 366630582, 367550390, 368470680, 369391456, 370312717, 371234466, 372156704, 373079432,
374002652, 374926366, 375850574, 376775279, 377700482, 378626184, 379552387, 380479093, 381406302,
382334016, 383262238, 384190968, 385120208, 386049959, 386980223, 387911001, 388842296, 389774108
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OkoHvyarue mabnuup! b.1

390706439, 391639290, 392572664, 393506561,
399121027, 400058633, 400996775, 401935455,
407578909, 408521396, 409464433, 410408022,
416081232, 417028728, 417976789, 418925416,
424629163, 425581800, 426535017, 427488814,
433223893, 434181804, 435140309, 436099411,
441866632, 442829953, 443793884, 444758426,

394440984, 395375933, 396311410, 397247417,
402874673, 403814433, 404754734, 405695580,
411352164, 412296861, 413242115, 414187927,
419874612, 420824376, 421774712, 422725621,
428443194, 429398159, 430353709, 431309847,
437059110, 438019409, 438980309, 439941811,
445723581

398183956,
406636971,
415134299,
423677104,
432266574,
440903918,
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Ta6nuuya 6.2 — define MAX_INV_QUANT TABLE 1025

/¥ (int)(0.5 + (1«12) * pow((double)quant,(double)4d/(double)3)) */
INT32 invQuantCompact{MAX INV QUANT TABLE] = {

0, 4096, 10321, 17722, 26008, 35020, 44658, 54848, 65536, 76680, 88246, 100204, 112530, 125204, 138207,
151524, 165140, 179043, 193222, 207666, 222365, 237312, 252497, 267915, 283558, 299419, 315494, 331776
348260, 364942, 381817, 398880, 416128, 433556, 451161, 468940, 486889, 505005, 523285, 541726, 560325
579080, 597988, 617046, 636253, 655607, 675104, 694742, 714521, 734437, 754490, 774676, 794995, 815445
836023, 856729, 877561, 898517, 919596, 940797, 962118, 983557, 1005114, 1026788, 1048576, 1070478, 1092493,
1114619, 1136855, 1159201, 1181655, 1204216, 1226883, 1249656, 1272533, 1295513, 1318595, 1341779, 1365063
1388447, 1411930, 1435511, 1459190, 1482964, 1506835, 1530800, 1554860, 1579013, 1603258, 1627596, 1652025
1676545, 1701154, 1725853, 1750641, 1775517, 1800480, 1825530, 1850666, 1875888, 1901195, 1926586, 1952062,
1977620, 2003262, 2028986, 2054792, 2080679, 2106646, 2132694, 2158822, 2185029, 2211315, 2237679, 2264122,
2290641, 2317238, 2343911, 2370660, 2397485, 2424385, 2451360, 2478409, 2505533, 2532730, 2560000, 2587343
2614758, 2642246, 2669805, 2697436, 2725137, 2752909, 2780751, 2808663, 2836645, 2864696, 2892815, 2921003
2949260, 2977584, 3005975, 3034434, 3062960, 3091552, 3120211, 3148935, 3177726, 3206581, 3235502, 3264487,
3293537, 3322651, 3351829, 3381071, 3410376, 3439744, 3469175, 3498668, 3528224, 3557841, 3587521, 3617262,
3647064, 3676928, 3706852, 3736836, 3766881, 3796986, 3827151, 3857375, 3887658, 3918001, 3948403, 3978863
4009381, 4039958, 4070593, 4101285, 4132035, 4162842, 4193707, 4224628, 4255606, 4286640, 4317731, 4348878
4380080, 4411339, 4442653, 4474022, 4505446, 4536925, 4568459, 4600047, 4631689, 4663386, 4695137, 4726941,
4758799, 4790711, 4822675, 4854693, 4886764, 4918887, 4951063, 4983291, 5015571, 5047904, 5080288
5112724, 5145211, 5177750, 5210340, 5242981, 5275673, 5308416, 5341209, 5374053, 5406947, 5439891,
5472885, 5505929, 5539022, 5572165, 5605357, 5638599, 5671889, 5705229, 5738617, 5772054, 5805540, 5839073
5872655, 5906285, 5939963, 5973689, 6007463, 6041284, 6075152, 6109068, 6143030, 6177040, 6211097, 6245200
6279351, 6313547, 6347790, 6382079, 6416414, 6450796, 6485223, 6519696, 6554214, 6588778, 6623388, 6658043
6692742, 6727487, 6762277,6797112, 6831991, 6866915, 6901883, 6936896, 6971953, 7007054, 7042199, 7077388
7112621, 7147897, 7183217, 7218581, 7253988, 7289438, 7324931, 7360467, 7396047, 7431669, 7467334, 7503041,
7538791, 7574584, 7610418, 7646295, 7682214, 7718176, 7754179, 7790224, 7826310, 7862439, 7898609, 7934820
7971073, 8007367, 8043702, 8080078, 8116495, 8152954, 8189452, 8225992, 8262572, 8299193, 8335854, 8372556
8409298, 8446080, 8482902, 8519764, 8556666, 8593608, 8630590, 8667611, 8704672, 8741772, 8778912, 8816091,
8853309, 8890567, 8927863, 8965199, 9002573, 9039986, 9077438, 9114929, 9152458, 9190026, 9227632, 9265277
9302960, 9340681, 9378440, 9416237, 9454072, 9491946, 9529856, 9567805, 9605791, 9643815, 9681877, 9719976
9758112, 9796285, 9834496, 9872744, 9911029, 9949351, 9987710, 10026106, 10064538, 10103007, 10141513
10180056, 10218635, 10257251, 10295902, 10334591, 10373315, 10412076, 10450872, 10489705, 10528574,
10567479, 10606419, 10645395, 10684407, 10723455, 10762538, 10801657, 10840811, 10880000, 10919225,
10958485, 10997781, 11037111, 11076477, 11115877, 11155313, 11194783, 11234288, 11273828, 11313403,
11353012, 11392656, 11432334, 11472047, 11511794, 11551576, 11591392, 11631242, 11671126, 11711044,
11750997, 11790983, 11831003, 11871058, 11911145, 11951267, 11991423, 12031612, 12071834, 12112091,
12152380, 12192703, 12233060, 12273450, 12313873, 12354329, 12394818, 12435341, 12475896, 12516485,
12557106, 12597761, 12638448, 12679168, 12719920, 12760706, 12801523, 12842374, 12883257, 12924172,
12965120, 13006100, 13047113, 13088158, 13129235, 13170344, 13211485, 13252658, 13293864, 13335101,
13376370, 13417671, 13459004, 13500369, 13541765, 13583193, 13624652, 13666143, 13707666, 13749220,
13790806, 13832423, 13874071, 13915750, 13957461, 13999203, 14040976, 14082780, 14124615, 14166482,
14208379, 14250307, 14292266, 14334256, 14376276, 14418327, 14460409, 14502522, 14544665, 14586839,
14629043, 14671278, 14713543, 14755838, 14798164, 14840520, 14882906, 14925323, 14967770, 15010246,
15052753, 15095290, 15137857, 15180454, 15223081, 15265737, 15308424, 15351140, 15393886, 15436662,
15479467, 15522302, 15565166, 15608060, 15650984, 15693937, 15736919, 15779931, 15822972, 15866042,
15909142, 15952271, 15995429, 16038616, 16081832, 16125077, 16168351, 16211655, 16254987, 16298348,
16341738, 16385157, 16428604, 16472080, 16515585, 16559119, 16602681, 16646272, 16689892, 16733540,
16777216, 16820921, 16864654, 16908416, 16952206, 16996024, 17039871, 17083745, 17127648, 17171580,
17215539, 17259526, 17303541, 17347585, 17391656, 17435755, 17479883, 17524038, 17568221, 17612431,
17656670, 17700936, 17745230, 17789551, 17833900, 17878277, 17922681, 17967113, 18011572, 18056059,
18100573, 18145115, 18189684, 18234280, 18278903, 18323554, 18368232, 18412937, 18457670, 18502429,
18547216, 18592029, 18636870, 18681737, 18726632, 18771553, 18816502, 18861477, 18906479, 18951508
18996563, 19041645, 19086754, 19131890, 19177052, 19222241, 19267457, 19312699, 19357967, 19403262,
19448584, 19493932, 19539306, 19584707, 19630134, 19675587, 19721067, 19766572, 19812104, 19857662,
19903247, 19948857, 19994494, 20040156, 20085845, 20131559, 20177300, 20223066, 20268859, 20314677,
20360521, 20406391, 20452287, 20498208, 20544156, 20590128, 20636127, 20682151, 20728201, 20774277,
20820378, 20866504, 20912656, 20958834, 21005037, 21051265, 21097519, 21143798, 21190103, 21236433,
21282788, 21329168, 21375574, 21422004, 21468460, 21514941, 21561448, 21607979, 21654535, 21701117,
21747723, 21794354, 21841011, 21887692, 21934398, 21981129, 22027885, 22074666, 22121472, 22168302,
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22215157,
22685063,
23157415,
23632188,
24109358,
24588901,
25070793,
25555012,
26041537,
26530344,
27021413,
27514724,
28010255,
28507989,
29007904,
29509983,
30014206,
30520556,
31029015,
31539565,
32052191,
32566874,
33083598,
33602349,
34123109,
34645864,
35170598,
35697297,
36225946,
36756530,
37289037,
37823451,
38359760,
38897950,
39438008,
39979921,
40523677,
41069263,
41616667,
42165877, 42220897, 42275935

I

22262037,
22732188,
23204784,
23679798,
241572086,
24636985,
25119111,
25603562,
26090315,
26579349,
27070644,
27564177,
28059930,
28557882,
29058015,
29560309,
30064745,
30571307,
31079976,
31590735,
32103567,
32618455,
33135383,
33654335,
34175295,
34698248,
35223180,
35750074,
36278917,
36809695,
37342393,
37876997,
38413494,
38951872,
39492116,
40034214,

22308941, 22355870,
22779338, 22826513,
23252177, 23299594,
23727431, 23775088,
24205077, 24252973,
24685092, 24733223,
25167452, 25215816,
25652134, 25700729,
26139116, 26187940,
26628377, 26677428,
27119897, 27169172,
27613653, 27663151,
28109627, 28159345,
28607798, 28657735,
29108147, 29158301,
29610656, 29661025,
30115306, 30165888,
30622079, 30672873,
31130958, 31181961,
31641925, 31693136,
32154963, 32206380,
32670056, 32721677,
33187187, 33239012,
33706341, 33758367,
34227501, 34279727,
34750653, 34803077,
35275781, 35328402,
35802871, 35855687,
36331908, 36384919,
36862878, 36916081,
37395767, 37449161,
37930562, 37984145,
38467248, 38521020,
39005812, 39059772,
39546242, 39600387,
40088525, 40142855,

22402824,
22873711,
23347035,
23822770,
24300892,
24781377,
25264203,
25749347,
26236787,
26726501,
27218469,
27712671,
28209086,
28707694,
20208477,
29711415,
30216492,
30723687,
31232985,
31744367,
32257818,
32773320,
33290856,
33810413,
34331973,
34855521,
35381043,
35908523,
36437948,
36969303,
37502574,
38037748,
38574811,
39113749,
39654551,
40197203,

22449802,
22920935,
23394500,
23870475,
24348834,
24829555,
25312613
25797988,
26285656,
28775597,
27267789,
27762213,
28258848,
28757675,
29258674,
29761827,
30267116,
30774523,
31284030,
31795620,
32309276,
32824982,
33342721,
33862479,
34384238,
34907984,
35433703,
35961378,
36490997,
37022544,
37556006,
38091369,
38628620,
39167746,
39708733,
40251569,

22496805,
22968182,
23441990,
23918204,
24396800,
24877756,
25361047,
25846652,
26334548,
26824715,
27317132,
27811777,
28308632,
28807677,
29308893,
29812260,
30317762,
30825379,
31335095,
31846893,
32360755,
32876665,
33394607,
33914565,
34436524,
34960468,
35486383,
36014253,
36544065,
37075804,
37609457,
38145010,
38682449,
39221761,
39762934,
40305954,

22543833,
23015454,
23489503,
23965957,
24444790,
24925980,
25409504,
25895339,
26383463,
26873856,
27366496,
27861364,
28358439,
28857701,
29359133,
29862715,
30368429,
30876257,
31386182,
31898186,
32412254,
32928368,
33446512,
33966671,
34488829,
35012971,
35539082,
36067147,
36597153,
37129084,
37662927,
38198669,
38736296,
39275795,
39817153,
40360357,

40578153, 40632648, 40687161, 40741692, 40796242, 40850810, 40905396,
41123922, 41178599, 41233294, 41288007, 41342739, 41397488, 41452256,
41671507, 41726365, 41781241, 41836135, 41891047, 41945977, 42000925,

22590885, 22637962,
23062750, 23110070,
23537041, 23584602,
24013733, 24061534,
24492803, 24540840,
24974228, 25022499,
25457984, 25506486,
25944048, 25992781,
26432401, 26481361,
26923019, 26972205,
27415883, 27465292,
27910972, 27960603,
28408267, 28458117,
28907747, 28957815,
29409395, 29459678,
29913190, 29963688,
30419117, 30469826,
30927155, 30978075,
31437289, 31488417,
31949500, 32000835,
32463773, 32515313,
32980091, 33031835,
33498437, 33550383,
34018797, 34070943,
34541154, 34593499,
35065494, 35118036,
35591801, 35644539,
36120061, 36172994,
36650259, 36703385,
37182382, 37235700,
37716416, 37769924,
38252347, 38306044,
38790162, 38844046,
39329847, 39383918,
39871391, 39925647,
40414779, 40469219,
40960000, 41014622,
41507042, 41561845,
42055892, 42110876,
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Ta6nwuuya b.3 — define MAX_THR_TABLE 48

* (int) { pow(((double)quant+1-0.4054),4.0/3.0) * pow(2.0,res/4.0) * (1«12) ) */
INT32 thrCompaci[4][MAX_THR_TABLE] ={

{2047, 7630, 14603, 22554, 31286, 40680, 50653, 61145, 72109, 83508, 95310, 107489, 120025, 132897, 146088,
159585, 173373, 187441, 201778, 216375, 231223, 246312, 261637, 277189, 292963, 308952, 325150, 341553,
358155, 374952, 391940, 409113, 426469, 444003, 461711, 479592, 497640, 515854, 534230, 552765, 571457,
590304, 609302, 628449, 647743, 667182, 686763, 706485}, {2435, 9074, 17366, 26821, 37206, 48377, 60237,
72714, 85753, 99308, 113343, 127827, 142734, 158042, 173729, 189779, 206176, 222906, 239956, 257315, 274972,
292916, 311140, 329635, 348393, 367407, 386671, 406177, 425921, 445896, 466097, 486520, 507159, 528011,
549071, 570334, 591797, 613457, 635310, 657353, 679581, 701993, 724586, 747356, 770301, 793417, 816704
840158}, {2896, 10791, 20652, 31896, 44245, 57530, 71635, 86473, 101978, 118098, 134788, 152013, 169741,
187944, 206600, 225687, 245186, 265082, 285358, 306001, 326998, 348338, 370010, 392005, 414312, 436924,
450832, 483029, 506508, 530263, 554286, 578573, 603118, 627915, 652959, 678245, 703770, 729528, 755516,
781729, 808163, 834816, 861683, 888761, 916047, 943538, 971230, 999121}, {3444, 12833, 24559, 37931, 52617,
68416, 85189, 102834, 121273, 140443, 160292, 180775, 201857, 223505, 245690, 268389, 291578, 315237,
339350, 363899, 388869, 414246, 440019, 466175, 492703, 519593, 546835, 574422, 602343, 630592, 659161,
688044, 717232, 746721, 776503, 806574, 836928, 867560, 898465, 929637, 961073, 992769, 1024719, 1056921,
1089370, 1122062, 1154994, 1188162},

}

INT32 KBDWindow[SINE DATA SIZE/2] = {

0, 157068, 222127, 224278, 314136, 277325, 320246, 323287, 23513, 364876, 399747, 403470, 461694, 439880,
470330, 474628, 33252, 508076, 535676, 540482, 587058, 572042, 597636, 602903, 39500, 633186, 657292,
662984, 703111, 692375, 715334, 721423, 47025, 750182, 772236, 778699, 814650, 807011, 828335, 835153
56443, 863155, 883884, 891042, 924055, 918837, 939075, 946561, 66007, 974230, 994060, 1001862, 1032698,
1029470, 1048961, 1057069, 75035, 1084669, 1103877, 1112281, 1141453, 1139917, 1158889, 1167583, 0, 1195290,
1214067, 1223044, 1250913, 1250853, 1269469, 1278723, 95586, 1306660, 1325145, 1334670, 1361506, 1362759,
1381138, 1390931, 106629, 1419191, 1437487, 1447543, 1473551, 1475992, 1494226, 1504541, 118311, 1533194,
1551384, 1561954, 1587298, 1590826, 1608988, 1619811, 127425, 1648913, 1667061, 1678134, 1702944, 1707478,
1725626, 1736947, 143394, 1766543, 1784703, 1796268, 1820653, 1826126, 1844309, 1856118, 156519, 1886246,
1904462, 1916512, 1940560, 1946918, 1965177, 1977466, 171004, 2008158, 2026469, 2038996, 2062785, 2069980,
2088350, 2101113, 0, 2132397, 2150833, 2163833, 2187428, 2195422, 2213931, 2227165, 201310, 2259065
2277655, 2291123, 2314580, 2323339, 2342015, 2355715, 216944, 2388253, 2407021, 2420954, 2444323, 2453818,
2472684, 2486848, 234479, 2520044, 2539012, 2553407, 2576732, 2586938, 2606014, 2620639, 247730, 2654511,
2673699, 2688554, 2711874, 2722770, 2742074, 2757160, 270684, 2791724, 2811149, 2826464, 2849813, 2861381,
2880930, 2896475, 289211, 2931748, 2951426, 2967200, 2990609, 3002832, 3022643, 3038646, 310098, 3074642,
3094588, 3110821, 3134319, 3147184, 3167268, 3183731, 0, 3220464, 3240691, 3257383, 3280996, 3294490,
3314863, 3331785, 352902, 3369268, 3389790, 3406941, 3430692, 3444805, 3465478, 3482860, 374701, 3521107,
3541934, 3559547, 3583458, 3598180, 3619165, 3637007, 399279, 3676030, 3697175, 3715249, 3739341, 3754664,
3775971, 3794276, 418193, 3834087, 3855559, 3874096, 3898388, 3914305, 3935945, 3954715, 449420, 3995325,
4017134, 4036136, 4060645, 4077151, 4099132, 4118368, 474878, 4159789, 4181946, 4201415, 4226156, 4243246,
4265579, 4285282, 503519, 4327526, 4350038, 4369976, 4394967, 4412635, 4435328, 4455502, 0,4498578,
4521455, 4541865, 4567119, 45685362, 4608424, 4629071, 561777, 4672991, 4696241, 4717124, 4742655, 4761471,
4784910, 4806031, 591298, 4850806, 4874437, 4895797, 4921618, 4941003, 4964827, 4986426, 624400, 5032067,
5056086, 5077925, 5104049, 5124002, 5148218, 5170298, 650486, 5216814, 5241229, 5263550, 5289989, 5310508,
5335124, 5357687, 691600, 5405089, 5429908, 5452714, 5479478, 5500563, 5525585, 5548636, 725607, 5596934,
5622162, 5645457, 5672558, 5694207, 5719644, 5743184, 763597, 5792388, 5818034, 5841820, 5869268, 5891481,
5917339, 5941372, 0,5991492, 6017563, 6041844, 6069649, 6092426, 6118711, 6143241, 840613, 6194287,
6220789, 6245567, 6273739, 6297081, 6323800, 6348829, 879548, 6400813, 6427751, 6453031, 6481579, 6505486
6532646, 6558178, 922879, 6611108, 6638490, 6664275, 6693208, 6717681, 6745288, 6771327, 957774, 6825212,
6853044, 6879338, 6908666, 6933705, 6961765, 6988314, 1010631, 7043166, 7071454, 7098260, 7127990, 7153598
7182116, 7209180, 1054961, 7265007, 7293757, 7321080, 7351221, 7377398, 7406382, 7433963, 1104111,
7490776, 7519994, 7547836, 7578396, 7605145, 7634599, 7662703, 0, 7720510, 7750203, 7778568, 7809555,
7836877, 7866809, 7895437, 1203568, 7954250, 7984422, 8013315, 8044737, 8072634, 8103048, 8132206
1253784, 8192033, 8222691, 8252115, 8283979, 8312453, 8343356, 8373048, 1309257, 8433899, 8465048
8495008, 8527321, 8556375, 8587772, 8618001, 1354767, 8679886, 8711532, 8742031, 8774801, 8804437, 8836334,
8867103, 1421439, 8930032, 8962181, 8993223, 9026458, 9056677, 9089080, 9120395, 1478054, 9184376,
9217034, 9248623, 9282329, 9313135, 9346048, 9377913, 1540381, 9442957, 9476128, 9508269, 9542453, 9573848
9607278, 9639696, 0, 9705813, 9739503, 9772199, 9806868, 9838856, 9872808, 9905783, 1666355, 9972982
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10007197, 10040452, 10075612, 10108196, 10142675, 10176212, 1729907, 10244502, 10279247, 10313066,
10348724, 10381906, 10416917, 10451021, 1799643, 10520412, 10555692, 10590079, 10626241, 10660024,
10695574, 10730247, 1857759, 10800749, 10836570, 10871530, 10908202, 10942590, 10978683, 11013931,
1940530, 11085552, 11121919, 11157455, 11194644, 11229640, 11266282, 11302108, 2011582, 11374859,
11411777, 11447894, 11485607, 11521213, 11558409, 11594818, 2089309, 11668708, 11706182, 11742884,
11781126, 11817347, 11855102, 11892098, 0, 11967137, 12005173, 12042464, 12081241, 12118080, 12156399,
12193986, 2246277, 12270183, 12308786, 12346671, 12385989, 12423450, 12462338, 12500521, 2325417
12577885, 12617060, 12655542, 12695408, 12733494, 12772956, 12811739, 2411740, 12890280, 12930032,
12969117, 13009536, 13048250, 13088292, 13127680, 2484646, 13207407, 13247741, 13287432, 13328411,
13367756, 13408383, 13448379, 2586010, 13529302, 13570224, 13610526, 13652069, 13692050, 13733267,
13773876, 2673850, 13856004, 13897518, 13938435, 13980549, 14021169, 14062981, 14104208, 2769403
14187550, 14229661, 14271198, 14313888, 14355152, 14397563, 14439411, 0, 14523978, 14566692, 14608852,
14652124, 14694034, 14737051, 14779525, 2962243, 14865325, 14908646, 14951435, 14995295, 15037855
15081482, 15124586, 3059421, 15211629, 15255562, 15298984, 15343437, 15386651, 15430893, 15474632,
3164860, 15562927, 15607477, 15651536, 15696587, 15740460, 15785321, 15829700, 3254940, 15919256
15964429, 16009129, 16054784, 16099319, 16144805, 16189828, 3377591, 16280654, 16326454, 16371800
16418065, 16463266, 16509381, 16555052, 3484768, 16647158, 16693590, 16739587, 16786466, 16832337
16879086, 16925409, 3600776, 17018805, 17065874, 17112525, 17160025, 17206569, 17253958, 17300938, O,
17395633, 17443343, 17490653, 17538778, 17586000, 17634033, 17681675, 3834765, 17777677, 17826034,
17874007, 17922763, 17970667, 18019349, 18067656, 3952629, 18164975, 18213984, 18262625, 18312017
18360606, 18409942, 18458919, 4079912, 18557564, 18607229, 18656543, 18706575, 18755854, 18805849
18855500, 4189746, 18955481, 19005807, 19055797, 19106476, 19156449, 19207107, 19257437, 4336577
19358762, 19409754, 19460425, 19511756, 19562426, 19613753, 19664766, 4465839, 19767445, 19819107
19870463, 19922450, 19973822, 20025822, 20077523, 4605126, 20181564, 20233902, 20285948, 20338597
20390674, 20443352, 20495744, 0, 20601158, 20654175, 20706916, 20760231, 20813019, 20866378, 20919467,
4885932, 21026262, 21079964, 21133403, 21187390, 21240891, 21294938, 21348727, 5027325, 21456912,
21511304, 21565445, 21620109, 21674328, 21729067, 21783561, 5179372, 21893145, 21948231, 22003079
22058425, 22113366, 22168801, 22224005, 5311737, 22334996, 22390781, 22446341, 22502374, 22558040
22614176, 22670094, 5485830, 22782502, 22838990, 22895266, 22951990, 23008387, 23065229, 23121864,
5640114, 23235699, 23292895, 23349891, 23407312, 23464442, 23521994, 23579352, 5805696, 23694621,
23752530, 23810251, 23868373, 23926241, 23984508, 24042593, 0, 24159306, 24217932, 24276381, 24335209,
24393820, 24452806, 24511622, 6139365, 24629787, 24689135, 24748318, 24807856, 24867213, 24926923
24986474, 6307318, 25106102, 25166175, 25226096, 25286350, 25346457, 25406896, 25467186, 6487236,
25588284, 25649088, 25709750, 25770725, 25831586, 25892758, 25953792, 6645096, 26076369, 26137908
26199316, 26261016, 26322636, 26384545, 26446327, 6849716, 26570391, 26632671, 26694829, 26757259
26819641, 26882292, 26944826, 7032142, 27070387, 27133411, 27196323, 27259488, 27322636, 27386033
27449325, 7227216, 27576390, 27640163, 27703834, 27767737, 27831656, 27895804, 27959856, 0, 28088436,
28152961, 28217395, 28282042, 28346735, 28411639, 28476456, 7620152, 28606558, 28671841, 28737042,
28802437, 28867908, 28933571, 28999158, 7817874, 29130791, 29196835, 29262808, 29328956, 29395209
29461636, 29527996, 8028945, 29661168, 29727979, 29794727, 29861633, 29928672, 29995868, 30063005
8215447, 30197725, 30265307, 30332834, 30400502, 30468331, 30536300, 30604218, 8454023, 30740495
30808851, 30877162, 30945596, 31014220, 31082965, 31151670, 8667885, 31289511, 31358647, 31427745
31496950, 31566373, 31635899, 31705393, 8895815, 31844808, 31914726, 31984617, 32054597, 32124822,
32195133, 32265422, 0, 32406418, 32477124, 32547811, 32618570, 32689601, 32760702, 32831788, 9354759,
32974374, 33045872, 33117359, 33188903, 33260743, 33332638, 33404527, 9585624, 33548711, 33621005
33693295, 33765628, 33838282, 33910975, 33983669, 9831294, 34129460, 34202554, 34275653, 34348777
34422249, 34495745, 34569249, 10049751, 34716654, 34790552, 34864463, 34938385, 35012678, 35086980
35161299, 10325866, 35310326, 35385032, 35459760, 35534482, 35609601, 35684713, 35759850, 10574617
35910508, 35986027, 36061574, 36137102, 36213050, 36288977, 36364936, 10838923, 36517232, 36593568
36669939, 36746277, 36823057, 36899803, 36976587, 0, 37130530, 37207687, 37284886, 37362037, 37439655,
37517223, 37594837, 11370920, 37750434, 37828416, 37906446, 37984416, 38062874, 38141269, 38219717
11638455, 38376976, 38455786, 38534652, 38613444, 38692746, 38771972, 38851257, 11922313, 39010187
39089829, 39169535, 39249153, 39329302, 39409363, 39489490, 12176196, 39650097, 39730576, 39811125
39891573, 39972575, 40053473, 40134446, 12493565, 40296739, 40378058, 40459454, 40540736, 40622593
40704334, 40786155, 12780800, 40950142, 41032306, 41114553, 41196673, 41279388, 41361976, 41444650
13085139, 41610337, 41693349, 41776451, 41859413, 41942991, 42026429, 42109959, 0, 42277355, 42361219
42445179, 42528987, 42613432, 42697723, 42782114, 13697504, 42951225, 43035945, 43120767, 43205425
43290739, 43375889, 43461143, 14005370, 43631978, 43717558, 43803245, 43888757, 43974945, 44060955
44147077, 14331133, 44319643, 44406086, 44492643, 44579013, 44666077, 44752953, 44839946, 14624049
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45014250,
45892314,
46781326,

48684118,
49607086,
50541894,
17834944,
52444579,

54491224,
55483505,
56487275,
57502584,
58529481,

60723433,
61786959,
23768642,
63948579,
65046738,

673931086,
68528768,
69676473,
70836261,
72008172,
73192244,

31055314,
76940480,
78174311,
79421469,
34008443,

83365049,
84662681,
85972822,
87295501,
88630747,

91475685,
92849516,
94237095,
43358910,
97049289,
98473931,
99912441,

45101559, 45188989, 45276220, 45364165, 45451910, 45539777, 14986500, 45715827, 45804007,
45980410, 46069238, 46157856, 46246602, 15315939, 46424404, 46513459, 46602645, 46691610,
46870820, 46960447, 15664082, 47140009, 47229942, 47320012, 47409850, 47500456, 47590829,
47681342, 0, 47862671, 47953486, 48044443, 48135157, 48226657, 48317914, 48409316, 16364361, 48592418,
49052101, 49144395, 16716329, 49329279, 49421867, 49514608,
17087820, 50073280, 50166760, 50260399, 50353764, 50447967,
50918825, 51013365, 51107620, 51202730, 51297555, 51392547,
51868682, 51964703, 52060429, 52156326, 18210408, 52348401,
52830542, 52927348, 18606222, 53121238, 53218321, 53315583,
53412531, 53510383, 53607920, 53705638, 0, 53901350, 53999342, 54097518, 54195370, 54294142, 54392590,
54886761, 54985521, 55085217, 55184579, 55284131, 19802077,
55883631, 55983911, 56084385, 20223198, 56285600, 56386338,
56892011, 20605455, 57095073, 57196734, 57298597, 57400100,
57911949, 58014536, 58117328, 58219752, 58323172, 58426222,
58943494, 59046843, 59151201, 59255180, 59359373, 21942685,
59568013, 59672458, 59777120, 59881395, 59986694, 60091607, 60196737, 0, 60407248, 60512628, 60618228,
61253984, 61360301, 61466843, 61572981, 61680172,
62322988, 62430063, 62538204, 62645933, 62753892,
63403795, 63512468, 63621376, 24201373, 63839432,
64496448, 24722788, 64716405, 64826501, 64936837,
65157746, 65268317, 65379131, 25202046, 65600993, 65712041, 65823333, 65934182, 66046150,
66157675, 66269446, 25705041, 66493220, 66605222, 66717472, 66829272, 66942204, 67054685, 67167415, O,
67845928, 67959367, 68073060, 26715899, 68300673, 68414593,
27223581, 69215943, 69330825, 69445966, 69560635,
70254783, 70370893, 70486523, 70603335, 70719665,
71420163, 71537950, 71655250, 71772818, 28825417,
72598611, 72717154, 29362516, 72954455, 73073213,
73669287, 29925070, 73908541, 74028275, 74148284, 74267787,
74388517, 74508738, 74629238, 0, 74870450, 74991160, 75112151, 75232628, 75354343, 75475543, 75597025,
76205316, 76328019, 76450201, 76572667, 31622819, 76817807,
77556182, 32216641, 77803293, 77926950, 78050897,
78796674, 78921318, 79046255, 79170652, 79296331,
80049529, 80174912, 80301587, 80427715, 80554141,
81314781, 81441901, 81569322, 34634517, 81824360,
81951977, 82079896, 82207256, 82335930, 82464044, 82592462, 0, 82849492, 82978104, 83107021, 83235374,
83882603, 84012212, 84142129, 84271476, 84402155, 84532264,
85185235, 85315578, 85447263, 85578371, 85709792, 37182616,
86500388, 86632498, 86764923, 37790398, 87029961, 87162573,
87828090, 38506714, 88095139, 88228755, 88362691, 88496033,
89168370, 89302992, 89437937, 89572283, 89708009, 89843136,
89978586, 39864821, 90249667, 90385298, 90521253, 90656605, 90793345, 90929481, 91065942, 0, 91339045,
92436515, 92574167, 92712149,
93819754, 93958131, 94097924,
95215681, 95355868, 95496392,
96624321, 44147953, 96907576,
98045694, 98188425, 98331498,
99479822, 99623272, 99768179,
100057048, 0, 100346429, 100491201, 100636320, 100780790, 100926724, 101072008, 101217639,
47182084, 101509066, 101654861, 101801005, 101946495, 102093456, 102239763, 102386420, 47952418,

48775966, 48867560, 48959958,
49700385, 49793419, 49886609,
50635983, 17423496, 50824449,
51582814, 51678089, 51773533,
52540930, 52636977, 52733912,

19402143, 54688764, 54787668,
55583325, 55683338, 55783010,
56587861, 56689412, 56790612,
57604707, 57707035, 21069880,
21495267, 58736255, 58839769,

60829677, 60935525, 61041595,
61893972, 23293934, 62108244,
62970053, 63078254, 63186687,
64057962, 64166919, 64276968,

67506066, 67619277, 67732030,
68642478, 68757344, 68871745,
69791837, 69907462, 27755858,
28242998, 71069672, 71186487,
72125957, 72244012, 72361573,
73310775, 73430522, 73549767,

75840199, 75961889, 76083863,
77063439, 77185871, 77309564,
78298996, 78423146, 78547588,
79546901, 33409546, 79797968,
80807191, 80933815, 81060737,

83494160, 83623577, 35892045,
36523314, 84923708, 85054316,
86104431, 86236354, 86367695,
87427842, 87561544, 87694658,
88764866, 88899306, 39171324,

91612653, 91749011, 91886768,
92988290, 93126448, 93264937,
94376601, 42684967, 94655786,
95777610, 95918306, 96059338,
97191341, 97332758, 97475615,
98617813, 98761054, 98904639,

22842107,
62215502,
63294701,
64386589,

68986402,
70138936,
71303568,
72480339,

77432729,
32762138,
79923600,
81187108,

92023914,

41956324,

94795466,
96199740,
97617837,

45646838,

102679896, 102826715, 102973884, 103120395, 103268386, 103415717, 103563400, 48754151, 103858927,
104006771, 104154968, 104302501, 104451521, 104599878, 104748588, 49498043, 105046169, 105195038,
105344263, 105492820, 105642871, 105792254, 105941993, 50363492, 106241629, 106391526, 106541779,
106691361, 106842444, 106992854, 107143623, 51170914, 107445316, 107596240, 107747524, 107898131,
108050247, 108201685, 108353484, 52010554, 108657236, 108809190, 108961504, 109113138, 109266287,
109418754, 109571585, 0, 109877398, 110030381, 110183727, 110336388, 110490571, 110644069, 110797931,
53695780, 111105807, 111259820, 111414198, 111567888, 111723106, 111877635, 112032529, 54541183,
112342469, 112497514, 112652925, 112807643, 112963897, 113119458, 113275386, 55419608, 113587391,
113743467, 113899913, 114055661, 114212951, 114369543, 114526506, 56237112, 114840578, 114997687
115155166, 115311945, 115470272, 115627897, 115785894, 57182468, 116102034, 116260176, 116418691,

92161388, 41257413,
93542092, 93680757,
94935480, 95074869,
96341575, 96482779,
97760399, 44882109,
99191975, 99335726,
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116576500, 116735865, 116894523, 117053556, 58066721, 117371764, 117530940, 117690490, 117849332,
118009734, 118169427, 118329495, 58984785, 118649773, 118809983, 118970569, 119130443, 119291883
119452610, 119613714, 0, 119936064, 120097308, 120258931, 120419837, 120582316, 120744078, 120906218
60826977, 121230639, 121392919, 121555578, 121717517, 121881035, 122043832, 122207010, 61750923,
122533503, 122696818, 122860514, 123023486, 123188043, 123351876, 123516090, 62709454, 123844656
124009007, 124173740, 124337747, 124503342, 124668211, 124833463, 63604069, 125164102, 125329489
125495259, 125660300, 125826935, 125992839, 126159129, 64632621, 126491841, 126658264, 126825072,
126991147, 127158821, 127325762, 127493089, 65597078, 127827875, 127995334, 128163180, 128330289
128499003, 128666980, 128835344, 66596874, 129172204, 129340699, 129509583, 129677726, 129847480
130016493, 130185895, 0, 130524829, 130694360, 130864281, 131033459, 131204252, 131374301, 131544741,
68602600, 131885749, 132056316, 132227275, 132397487, 132569319, 132740404, 132911882, 69608354,
133254963, 133426566, 133598562, 133769809, 133942680, 134114801, 134287316, 70650181, 134632470
134805109, 134978142, 135150423, 135324333, 135497490, 135671042, 71625208, 136018269, 136191944,
136366014, 136539328, 136714277, 136888469, 137063058, 72739988, 137412357, 137587067, 137762174,
137936522, 138112509, 138287737, 138463362, 73787794, 138814732, 138990478, 139166620, 139342002,
139519026, 139695289, 139871950, 74872384, 140225391, 140402171, 140579350, 140755765, 140933826
141111124, 141288820, 0, 141644331, 141822146, 142000360, 142177807, 142356905, 142535236, 142713968,
77047722, 143071548, 143250396, 143429645, 143608124, 143788259, 143967623, 144147389, 78138300,
144507037, 144686918, 144867201, 145046712, 145227882, 145408279, 145589079, 79266349, 145950793
146131707, 146313024, 146493566, 146675770, 146857200, 147039033, 80324848, 147402812, 147584758
147767107, 147948680, 148131918, 148314380, 148497245, 81528598, 148863088, 149046064, 149229446,
149412049, 149596320, 149779812, 149963709, 82662630, 150331614, 150515621, 150700034, 150883665
151068969, 151253491, 151438419, 83834796, 151808384, 151993420, 152178864, 152363523, 152549858
152735409, 152921367, 0, 153293391, 153479456, 153665929, 153851615, 154038981, 154225560, 154412547,
86185256, 154786627, 154973720, 155161221, 155347934, 155536329, 155723935, 155911950, 87363386
156288084, 156476204, 156664732, 156852471, 157041894, 157230526, 157419568, 88580284, 157797755
157986900, 158176455, 158365217, 158555667, 158745324, 158935392, 89725040, 159315629, 159505798
159696378, 159886164, 160077640, 160268321, 160459413, 91020173, 160841698, 161032890, 161224494,
161415302, 161607802, 161799506, 161991621, 92243004, 162375951, 162568166, 162760792, 162952620
163146144, 163338869, 163532006, 93505207, 163918379, 164111614, 164305262, 164498110, 164692655
164886400, 165080558, 0, 165468971, 165663225, 165857893, 166051758, 166247324, 166442088, 166637265,
96035657, 167027714, 167222987, 167418673, 167613555, 167810140, 168005920, 168202115, 97303745,
168594599, 168790887, 168987591, 169183488, 169381090, 169577886, 169775097, 98611782, 170169612,
170366915, 170564634, 170761545, 170960163, 171157973, 171356198, 99845266, 171752741, 171951057
172149789, 172347713, 172547344, 172746167, 172945405, 101233831, 173343972, 173543300, 173743044,
173941978, 174142622, 174342455, 174542705, 102547691, 174943293, 175143630, 175344385, 175544327
175745982, 175946824, 176148083, 103902040, 176550688, 176752034, 176953797, 177154747, 177357410
177559259, 177761525, 0, 178166144, 178368496, 178571266, 178773221, 178976890, 179179745, 179383017,
106616633, 179789646, 179993002, 180196776, 180399735, 180604409, 180808267, 181012543, 107976728,
181421177, 181625536, 181830313, 182034273, 182239950, 182444809, 182650086, 109377820, 183060723,
183266082, 183471860, 183676819, 183883496, 184089355, 184295632, 110702154, 184708267, 184914624
185121400, 185327356, 185535032, 185741888, 185949163, 112185800, 186363791, 186571145, 186778917
186985868, 187194540, 187402391, 187610661, 113592546, 188027279, 188235626, 188444393, 188652337,
188862003, 189070847, 189280110, 115040759, 189698712, 189908051, 190117810, 190326745, 190537403,
190747237, 190957490, 0, 191378073, 191588401, 191799149, 192009073, 192220720, 192431543, 192642784
117942868, 193065342, 193276658, 193488393, 193699303, 193911937, 194123745, 194335973, 119396625,
194760501, 194972801, 195185521, 195397415, 195611033, 195823824, 196037036, 120892285, 196463529,
196676812, 196890514, 197103389, 197317988, 197531761, 197745953, 122309207, 198174407, 198388669,
198603351, 198817205, 199032783, 199247534, 199462704, 123889155, 199893114, 200108353, 200324011,
200538841, 200755396, 200971123, 201187269, 125390232, 201619628, 201835841, 202052474, 202268278,
202485807, 202702506, 202919625, 126933608, 203353929, 203571114, 203788718, 204005492, 204223992
204441662, 204659751, 0, 205095993, 205314147, 205532720, 205750463, 205969930, 206188567, 206407624,

130025760, 206845800, 207064919, 207284458, 2075031686,
208603324, 208823407, 209043909, 209263579, 209484974
210589587, 210811049, 211031678, 211254032, 211475554
212585854, 212807440, 213030750, 213253227, 213476123
214590839, 214815102, 215038531, 215262380, 137949973,
216607063, 216831442, 217056239, 139589358, 217505889,
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207723599,
209705537,
211697495,
136353556,
215710133,

207943200, 208163221,
209926519, 133165714
134676547, 212141435,
213921973, 214144927,
215934037, 216158361,

217730741, 217956012, 218180449

131574410
210368544
212363435,
214368299,
216381851,
218406608,

218631933, 218857676, 0, 219309216, 219535013, 219761228, 219986609, 220213710, 220439978, 220666664
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156489243,
237752872,
239873597,
242003762,
244142076,
246291027,

170874130,
253031528,
255216233,
257410037,
259611656,

186023911,
268757603,
271003771,
273258662,
275521001,

201930410
284912431,
287217295,
289530470,
291850693,
294180339,

218581111,
301475579,
303836128,
306204541,
308579572,
310963544,

235959091,
318424907,
320837896,
323258268,
325684800,
328119754,

254042995,
335736643,
338198603,
340667434,
343141939,
345624312,

272807046,
353385464,

142873178, 221120087, 221346826, 221573981, 221800303, 222028344, 222255551, 222483176, 144517498,
222938477, 223166153, 223394246, 223621505, 223850482, 224078626, 224307186,
224992967, 225221994, 225450187, 225680097, 225909173, 226138666, 147810679, 226597700, 226827241,
227057198, 227286321, 227517161, 227747166, 227977587, 149585024, 228438477, 228668946, 228899830,
229129880, 229361645, 229592576, 229823922, 151277322, 230286661, 230518053, 230749861, 230980835,
231213521, 231445374, 231677642, 153013087, 232142222, 232374535, 232607262, 232839155, 233072760,
233305531, 233538717, 0, 234005131, 234238360, 234472003, 234704812, 234939332, 235173017

235875358
237987922,
240109965
242240197
244381109
246530118,

248448035, 248688423, 0, 249169229, 249409649, 249650478, 249890475, 250132167, 250373027

251096865
253273704,
255459688
257653530
259857692,

261823547, 262069611, 262316080, 182165130, 262809039, 263055530, 263302424, 263548492, 263796234,
264043150, 264290470, 0, 264785129, 265032469, 265280212, 265527129, 265775718, 266023481,

266767996
269006628
271254031,
273508929
275773748

277793206, 278045951, 278299092, 197883452, 278805385, 279058537, 279312084, 279564813, 279819190,
280072748, 280326701, 0, 280834616, 281088578, 281342935, 281596475, 281851658, 282106024

282870312,
285167999,
287474050,
289787201,
292109832
294439444,

296516913, 296777174, 0, 297297694, 297557953, 297818597, 298078434, 298339882, 298600523

299383596,
301737358,
304099040,
306467397,
308844756,
311228661,

313354005, 313620222, 0, 314152643, 314418847, 314685424, 314951208, 315218564, 315485127,

316285919
318692539,
321106602
323526885,
325955657,
328390510

330560730, 330832526, 0, 331376093, 331647863, 331919995, 332191349, 332464232, 332736338,

333553708,
336009744,
338472716
340941424,
343418072,
345900311,

348112214, 348389188, 0, 348943098, 349220034, 349497318, 349773842, 350051847, 350329093,

351161829,
353663627,

355892715, 356171822, 356450177, 356729994, 357009058, 357288464, 279935803, 357847231, 358126593,

146205058, 224764357,

235407117,
236109499, 236344054, 236577776, 236813206, 237047802, 237282812, 158229531,
238223385, 238458015, 238694352, 238929855, 239165771, 160013469, 239637642,
240345500, 240582739, 240819145, 241055963, 161714284, 241529638, 241766494,
242478335, 242715640, 242953357, 163585731, 243428827, 243666580, 243904744,
244619309, 244857920, 165373960, 245335177, 245573823, 245812880, 246051104,
246769619, 167205975, 247248655, 247488190, 247728135, 247967248, 248208058,
250614296,
251338165, 251579873, 251820751, 252063320, 252305059, 252547206, 172710184,
253516288, 253758042, 254001485, 254244097, 254487117, 174590113, 254973185,
255702313, 255946625, 256190107, 256433996, 176386030, 256921800, 257165715,
257898706, 258143053, 258387806, 178353819, 258877338, 259122116, 259367300,
260102900, 260348513, 180237516, 260839763, 261085400, 261331441, 261576655,

266271646,
267016181, 267264768, 267512529, 267761960, 268010565, 268259572, 187955004,
269256053, 269504655, 269754922, 270004365, 270254208, 189930007, 270753911,
271503468, 271754567, 272004842, 272255517, 191820421, 272756883, 273007573,
273760855, 274011959, 274263461, 193883250, 274766478, 275017994, 275269908,
276025675, 276277999, 195861424, 276782659, 277034995, 277287728, 277539642,

282360784,
283125080, 283380241, 283634586, 283890571, 284145740, 284401301, 203955281,
285423959, 285679105, 285935886, 286191853, 286448211, 206023901, 286960932,
287729991, 287987563, 288244322, 288501471, 208007675, 289015774, 289272927,
290045559, 290303105, 290561041, 210163689, 291076914, 291334852, 291593178,
292368160, 292626876, 212234807, 293144309, 293403026, 293662130, 293920425,
294698935, 214349516, 295217917, 295477408, 295737285, 295996353, 296257037,
298861548,
299644618, 299906023, 300166623, 300428830, 300690231, 300952015, 220697954,
301999519, 302260877, 302523836, 302785992, 303048529, 222858182, 303573597,
304361150, 304624856, 304887761, 305151046, 224933636, 305677607, 305940884,
306731845, 306995493, 307259519, 227180422, 307787563, 308051580, 308315976,
309109142, 309373904, 229342401, 309903419, 310168170, 310433299, 310697630,
311494154, 231547506, 312025127, 312290608, 312556464, 312821524, 313088162,
315752063,
317621979, 317889627, 238165546,
320032868, 240414819, 320569560,
242579722, 322719829, 322988864,
324875666, 325145394, 325415489,
327307437, 327578217, 327848215,
329746402, 330017082, 330289296,
333008804,
334917285, 335190414, 256336148,
337377305, 258671348, 337924847,
260922919, 340118269, 340392674,
342316857, 342591905, 342867305,
344796243, 345072278, 345347548,
347282300, 347558200, 347835588,
350606685,
352550896, 352829099, 275183433,
355056376, 277600894, 355613949,

316552839, 316820132, 317086633, 317354702
318960541, 319227754, 319496528, 319764513,
321374520, 321643995, 321912682, 322181737
323797054, 324066437, 324336187, 244914311,
326225730, 326496168, 247164513, 327037022,
328661631, 249457173, 329203847, 329474943

333826147, 334098945, 334370968, 334644514
336283202, 336555887, 336830090, 337103519,
338746057, 339020909, 339294991, 339569427,
341216920, 341491648, 341766728, 263341785
343693439, 343969157, 265677021, 344520559,
346176661, 268053844, 346729324, 347005637,

351439382, 351717280, 351994421, 352273037,
353942133, 354219884, 354499104, 354777569,

51
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358406294,
360925037,
363451062,
365982097

292221101,
371344586,
373893250,
376447674,
379006725,
381572444,
384142630

312250744,
389585867,
392171885,
394763068,
397358321,
399959599,
402564780

332857421,
408079916,
410699060,
413322753,
415949939,
418582482,
421218346,
353998616

426796206,
429444101,
432095908,
434750613

437409986,
440072080,
375628063,
445703205,
448375343,
451050738

453728422,
456410065,
459093815,
397696002,
464768499,
467460260,
470154608,
472850623,
475549872,
478250604,
420149468,
483958935,
486665605,
489374180,
492083791,
494795899,
497508856,
442932615

503240758,
505957550,
508675558,
511393963,
514114117,

52

358685246, 358965653, 359245311, 359525307, 282434875, 360085254, 360365206, 360645495
361206028, 361486271, 361766852, 284851411, 362327966, 362608500, 362889370, 363169495
363731885, 364013043, 287308460, 364575310, 364856420, 365137863, 365418565, 365700702,
366263825, 0, 366827232, 367108910, 367390921, 367672192, 367954892, 368236852, 368519144,
369083676, 369365916, 369648487, 369930321, 370213576, 370496095, 370778943, 294676718
371627382, 371910505, 372192894, 372476699, 372759769, 373043166, 297172237, 373609907
374176920, 374459858, 374744204, 375027818, 375311758, 299586611, 375879582, 376163466
376731154, 377016034, 377300186, 377584661, 302161289, 378153554, 378437971, 378722711,
379292133, 379576815, 379861818, 304654854, 380431766, 380716710, 381001975, 381286516
381857649, 382143173, 307187661, 382714161, 382999625, 383285407, 383570468, 383856909,
384428668, 0, 385000682, 385286658, 385572950, 385858524, 386145471, 386431700, 386718245,
387291270, 387577751, 387864546, 388150626, 388438071, 388724802, 389011845, 314781061,
389872846, 390160136, 390446715, 390734651, 391021876, 391309412, 317349911, 391884416
392459663, 392746733, 393035153, 393322865, 393610885, 319839350, 394186857, 394474808
395050622, 395339518, 395627709, 395916206, 322484520, 396493130, 396781558, 397070291,
397647686, 397936349, 398225316, 325050328, 398803178, 399092074, 399381273, 399669772,
400248726, 400538155, 327653914, 401116941, 401406297, 401695955, 401984916, 402275196
402854664, 0, 403434358, 403724168, 404014276, 404303691, 404594418, 404884452, 405174783,
405755370, 406045625, 406336177, 406626039, 406917205, 407207680, 407498451, 335457399
408370610, 408661598, 408951898, 409243495, 409534405, 409825608, 338094354, 410407936
410990476, 411281209, 411573230, 411864566, 412156194, 340653946, 412739369, 413030916
413613909, 413906346, 414198102, 414490147, 343364011, 415074154, 415366116, 415658367
416242784, 416534952, 416827406, 345996776, 417412230, 417704600, 417997256, 418289237
418875054, 419167909, 348665675, 419753535, 420046305, 420339358, 420631740, 420925379
421511595, 0, 422098007, 422391170, 422684613, 422977388, 423271412, 423564768, 423858403,
424445585, 424739132, 425032958, 425326118, 425620519, 425914256, 426208269, 356662731,
427090130, 427384330, 427677869, 427972639, 428266748, 428561132, 359362090, 429149809
429738668, 430032576, 430327708, 430622182, 430916929, 361986437, 431506329, 431800983
432390179, 432685664, 432980496, 433275597, 364755339, 433865705, 434160712, 434455988
435046445, 435341625, 435637074, 367449310, 436227874, 436523226, 436818845, 437113816
437705508, 438001295, 370177591, 438592772, 438888461, 439184415, 439479725, 439776224,
440368198, 0, 440960335, 441256354, 441552635, 441848276, 442145097, 442441278, 442737719
443330501, 443626842, 443923442, 444219404, 444516540, 444813038, 445109795, 378350340
445999850, 446296770, 446593048, 446890489, 447187297, 447484360, 381105955, 448078383
448672557, 448969141, 449266880, 449563990, 449861352, 383789200, 450455972, 450753229
451347621, 451645650, 451943053, 452240706, 386610459, 452835906, 453133453, 453431249
454026733, 454324421, 454622357, 389359443, 455218122, 455515950, 455814024, 456111480
456708030, 457006241, 392140753, 457602554, 457900655, 458199000, 458496730, 458795581,
459302293, 0, 459989137, 460287504, 460586112, 460884108, 461183216, 461481711, 461780448,
462377808, 462676431, 462975294, 463273548, 463572905, 463871654, 464170640, 400470043
465067371, 465366480, 465664985, 465964583, 466263576, 466562805, 403275360, 467161147
467759607, 468058353, 468358184, 468657414, 468956877, 406011217, 469555686, 469855031,
470453588, 470753643, 471053102, 471352791, 408877971, 471952049, 472251619, 472551417
473150895, 473450573, 473750480, 411675374, 474350172, 474649957, 474949970, 475249392
475849763, 476149879, 414502966, 476749988, 477049981, 477350199, 477649830, 477950510
478550021, 0, 479151431, 479451624, 479752038, 480051871, 480352742, 480653032, 480953542,
481554436, 481854820, 482155423, 482455448, 482756503, 483056979, 483357674, 422968493,
484259502, 484560286, 484860495, 485161724, 485462380, 485763251, 425816587, 486364863,
486966560, 487266945, 487568342, 487869168, 488170206, 428598383, 488772153, 489073061,
489674733, 489976288, 490277276, 490578474, 431503425, 491180738, 491481804, 491783079,
492385496, 492686638, 492987987, 434342291, 493590552, 493891768, 494193190, 494494053,
495097187, 495398679, 437209073, 496001528, 496302885, 496604446, 496905451, 497207431,
497810482, 0, 498413599, 498715089, 499016780, 499317920, 499620024, 499921578, 500223330,
500826698, 501128313, 501430125, 501731391, 502033612, 502335286, 502637156, 445789503,
503542489, 503844415, 504145798, 504448127, 504749913, 505051893, 448673123, 505655712
506259582, 506561074, 506863503, 507165392, 507467473, 451493836, 508071492, 508373430,
508977151, 509279671, 509581656, 509883829, 454429665, 510488031, 510790061, 511092277,
511696565, 511998637, 512300894, 457302721, 512905263, 513207375, 513509671, 513811441,
514416267, 514718600, 460201297, 515323119, 515625305, 515927673, 516229518, 516532260,
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516834480,
465987069,
522579760,
525301837,
528024433,
530746782,
533470129,
536193040,
489252317,
541941428,
544663921,
547386233,
550107655,
552829317,
555549900,
512666111,
561291098,
564009129,
566726279,
569441897,
572156999,
574870380,
536164898,
580594107,
583302810,
586009937,
588714892,
591418580,
594119910,
550684274,
599815948,
602510492,
605202771,
607892246,
610579711,
613264188,
583159435,
618922426,
621598036,
624270702,
626939942,
629606438,
632269328,
606525650,
637879810,
640531789,
643180157,
645824491,
648465360,
651102019,
629718732,
656654988,
659278737,
661898224,
664513083,
667123776,
669729669,
652675506,
675215611,

517136881, 0, 517741532, 518043784, 518346215, 518648127, 518950927, 519253208,
520160435, 520462744, 520765229, 521067200, 521370049, 521672383, 521974893,
522882118, 523184649, 523486670, 523789559, 524091938, 524394490, 471786025,
525604406, 525906469, 526209390, 526511805, 526814390, 474638329, 527419405,
528326529, 528629474, 528931917, 529234526, 477597199, 529839589, 530142043,
531049743, 531352205, 531654831, 480496900, 532259925, 532562394, 532865025,
533772602, 534075236, 483419622, 534680345, 534982820, 535285455, 535587600,
536495674, 0, 537100781, 537403254, 537705884, 538008028, 538310983, 538613452
539521164, 539823627, 540126244, 540428379, 540731315, 541033770, 541336377,
542243872, 542546467, 542848585, 543151494, 543453925, 543756507, 495094303,
544966486, 545268578, 545571451, 545873851, 546176398, 497970621, 546781326,
547688291, 547991119, 548293479, 548595983, 500944592, 549200824, 549503160,
550410431, 550712742, 551015195, 503863176, 551619931, 551922215, 552224639,
553131571, 553433965, 506802193, 554038580, 554340802, 554643163, 554945066,
555852225, 0, 556456703, 556758855, 557061143, 557362979, 557665545, 557967660,
558874231, 559176306, 559478513, 559780271, 560082752, 560384784, 560686947,
561593086, 561895204, 562196877, 562499262, 562801204, 563103274, 518535344
564311148, 564612728, 564915010, 565216852, 565518820, 521427896, 566122577,
567027757, 567329927, 567631662, 567933519, 524408891, 568537053, 568838730,
569743946, 570045564, 570347302, 527338430, 570950597, 571252154, 571553830,
572458493, 572760103, 530285745, 573363142, 573664571, 573966115, 5742672306,
575171855, 0, 575774620, 576075911, 576377315, 576678301, 576979938, 577281158,
578184964, 578486110, 578787365, 579088207, 579389690, 579690759, 579991938
580895098, 581196197, 581496886, 581798207, 582099118, 582400135, 542045340
583603743, 583904271, 584205421, 584506166, 584807013, 544946197, 585408519
586310295, 586611266, 586911836, 587212506, 547926059, 587813654, 588114133
589015675, 589316061, 589616545, 550858515, 590217320, 590517611, 590817999
591718775, 592019064, 553806042, 592619449, 592919544, 593219733, 593519533
594419997, 0, 595019974, 595319865, 595619847, 595919444, 596219615, 596519400,
597418829, 597718508, 598018274, 598317661, 598617610, 598917179, 599216835
600115405, 600414948, 600714115, 601013835, 601313179, 601612607, 565559743
602809803, 603108742, 603408224, 603707335, 604006527, 568460885, 604604709
605501474, 605800711, 606099580, 606398527, 571431434, 606996220, 607294965
608191228, 608489847, 608788542, 574358717, 609385728, 609684219, 609982785
610878072, 611176506, 577298335, 611773169, 612071398, 612369698, 612667644,
613562352, 0, 614158476, 614456434, 614754461, 615052138, 615350308, 615648129,
616541583, 616839263, 617137009, 617434409, 617732292, 618029829, 618327431,
619219819, 619517275, 619814389, 620111977, 620409224, 620706532, 589013723
621895194, 622192015, 622489300, 622786247, 623083254, 591907097, 623677055
624567221, 624864194, 625160834, 625457531, 594860191, 626050710, 626347194,
627236595, 627532920, 627829298, 597774217, 628421841, 628718005, 629014221,
629902439, 630198492, 600697834, 630790380, 631086217, 631382103, 631677669
632565046, 0, 633156265, 633451765, 633747313, 634042545, 634338191, 634633521,
635519429, 635814587, 636109788, 636404678, 636699972, 636994954, 637289980
638174616, 638469463, 638764003, 639058937, 639353564, 639648231, 612342640
640826274, 641120456, 641415022, 641709285, 642003586, 615220218, 642591965
643473973, 643768163, 644062055, 644355981, 618147810, 644943610, 645237313
646118297, 646411809, 646705353, 621040562, 647292217, 647585536, 647878886
648758485, 649051639, 623940169, 649637721, 649930649, 650223604, 650516274,
651394775, 0, 651980059, 652272588, 652565142, 652857414, 653150022, 653442348,
654319169, 654611291, 654903435, 655195301, 655487494, 655779409, 656071345
656946695, 657238421, 657529874, 657821644, 658113140, 658404655, 635482518
659570039, 659861071, 660152409, 660443479, 660734564, 638336356, 661316503
662188827, 662479728, 662770363, 663061011, 641230553, 663642075, 663932490
664803537, 665093730, 665383934, 644094136, 665964107, 666254076, 666544055
667413520, 667703271, 646961870, 668282538, 668572053, 668861576, 669150845
670018961, 0, 670597306, 670886360, 671175419, 671464229, 671753298, 672042118
672908351, 673196936, 673485523, 673773866, 674062458, 674350806, 674639154,
675503720, 675791828, 676079696, 676367803, 676655671, 676943536, 658370507

519555667,
468874406,
524999439,
527721835,
530444662
533167162
535890565,
538916077,
492162442
544361505,
547083706,
549805640,
552526603,
555247711,
558269908,
515591171,
563707236,
566424366,
569140529,
571855078,
574569019,
577582488,
539096905
583001981,
585709177
588414711,
591117993
593819916
596819276,
562615156
602211263
604903700
607593787
610280991,
612966093
615946016,
586081098
621300938,
623973849
626643732,
629310113
631973658
634928897,
609430035
640237343
642886043,
645531049
648171945
650809289
653734698,
632597876
658987454,
661607357
664222917
666833776
669440383,
672330942,
655521599
677519026
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677806651, 678094272, 678381658, 678669273, 678956653, 679244028, 661192803, 679818536, 680105670
680392797, 680679692, 680966808, 681253693, 681540570, 664045926, 682114081, 682400715, 682687341,
682973739, 683260348, 683546730, 683833101, 666872628, 684405601, 684691729, 684977845, 685263738
685549833, 685835704, 686121563, 669700825, 686693036, 686978650, 687264249, 687549630, 687835203
688120557, 688405896, 0, 688976327, 689261419, 689546495, 689831356, 690116400, 690401229, 690686040,
675334273, 691255415, 691539979, 691824523, 692108857, 692393365, 692677661, 692961938, 678139715
693530242, 693814269, 694098275, 694382075, 694666039, 694949796, 695233530, 680945348, 695800748
696084233, 696367693, 696650950, 696934363, 697217574, 697500758, 683728501, 698066877, 698349811,
698632718, 698915427, 699198281, 699480937, 699763565, 686533139, 700328570, 700610946, 700893293,
701175445, 701457735, 701739829, 702021894, 689315486, 702585769, 702867580, 703149360, 703430949,
703712666, 703994192, 704275685, 692096741, 704838418, 705119657, 705400862, 705681881, 705963018,
706243969, 706524884, 0, 707086459, 707367119, 707647743, 707928183, 708208734, 708489102, 708769432,
697635263, 709329836, 709609910, 709889945, 710169801, 710449758, 710729536, 711009274, 700392720,
711568493, 711847974, 712127413, 712406677, 712686033, 712965215, 713244354, 703147823, 713802373,
714081254, 714360090, 714638756, 714917505, 715196083, 715474615, 705884487, 716031421, 716309695,
716587922, 716865982, 717144116, 717422084, 717700003, 708633549, 718255582, 718533242, 718810852,
719088300, 719365813, 719643163, 719920463, 711364360, 720474801, 720751840, 721028827, 721305655,
721582540, 721859266, 722135939, 714091580, 722689022, 722965434, 723241791, 723517993, 723794242,
724070337, 724346377, 0, 724898193, 725173969, 725449690, 725725259, 726000867, 726276324, 726551723,
719521070, 727102258, 727377393, 727652470, 727927399, 728202359, 728477171, 728751924, 722223526,
729301163, 729575651, 729850078, 730124361, 730398665, 730672826, 730946925, 724921180, 731494857,
731768690, 732042460, 732316090, 732589733, 732863236, 733136675, 727604321, 733683285, 733956457,
734229564, 734502534, 734775509, 735048348, 735321120, 730291088, 735866396, 736138900, 736411337,
736683641, 736955941, 737228109, 737500208, 732963528, 738044136, 738315967, 738587726, 738859358,
739130977, 739402467, 739673887, 735629982, 740216455, 740487605, 740758681, 741029634, 741300565
741571372, 741842105, 0, 742383300, 742653763, 742924150, 743194417, 743464654, 743734771, 744004811,
740937064, 744544621, 744814390, 745084082, 745353657, 745623193, 745892613, 746161955, 743577876,
746700366, 746969435, 747238425, 747507302, 747776132, 748044849, 748313485, 746211548, 748850485,
749118849, 749387130, 749655303, 749923419, 750191428, 750459353, 748834491, 750994929, 751262580,
751530147, 751797609, 752065007, 752332299, 752599507, 751452665, 753133647, 753400580, 753667426,
753934171, 754200843, 754467415, 754733899, 754060292, 755266590, 755532799, 755798918, 756064940,
756330881, 756596725, 756862479, 756659658, 757393710, 757659188, 757924575, 758189867, 758455071,
758720181, 758985199

b

INT32 KBDWindow cs[SINE DATA SIZE/2] = {

0, 78534, 111064, 112139, 157068, 138663, 160123, 161643, 11756, 182438, 199873, 201735, 230847, 219940,
235165, 237314, 16626, 254038, 267838, 270241, 293529, 286021, 298818, 301452, 19750, 316593, 328646
331492, 351555, 346187, 357667, 360711, 23513, 375091, 386118, 389349, 407325, 403506, 414168, 417577
28221, 431578, 441942, 445521, 462028, 459419, 469538, 473280, 33003, 487115, 497030, 500931, 516349
514735, 524481, 528534, 37517, 542334, 551939, 556141, 570727, 569958, 579445, 583792, 0, 597645, 607034,
611522, 625457, 625427, 634735, 639362, 47793, 653330, 662573, 667335, 680753, 681380, 690569, 695466,

53315, 709596, 718744, 723772, 736776, 737996, 747113, 752271, 59156, 766597, 775692, 780978, 793649,
795413, 804494, 809906, 63713, 824457, 833531, 839068, 851473, 853739, 862814, 868474, 71697, 883272,
892352, 898135, 910327, 913064, 922155, 928060, 78259, 943124, 952232, 958257, 970281, 973460, 982589
988734, 85502, 1004080, 1013235, 1019499, 1031393, 1034991, 1044176, 1050558, 0, 1066200, 1075418, 1081917,
1093715, 1097712, 1106967, 1113584, 100655, 1129534, 1138829, 1145563, 1157291, 1161671, 1171009, 1177859,
108472, 1194128, 1203512, 1210478, 1222163, 1226911, 1236344, 1243426, 117240, 1260024, 1269508, 1276705
1288368, 1293471, 1303009, 1310322, 123865, 1327257, 1336851, 1344279, 1355039, 1361387, 1371039, 1378582,
135342, 1395864, 1405577, 1413235, 1424909, 1430693, 1440468, 1448240, 144606, 1465877, 1475716, 1483603
1495307, 1501419, 1511324, 1519326, 155049, 1537324, 1547297, 1555414, 1567163, 1573595, 1583638, 1591869
0, 1610236, 1620349, 1628695, 1640502, 1647249, 1657435, 1665896, 176451, 1684638, 1694899, 1703475,
1715351, 1722407, 1732744, 1741435, 187351, 1760558, 1770972, 1779778, 1791734, 1799095, 1809587, 1818509
199640, 1838020, 1848593, 1857630, 1869676, 1877338, 1887991, 1897144, 208097, 1917050, 1927786, 1937055
1949200, 1957159, 1967979, 1977364, 224710, 1997669, 2008574, 2018075, 2030330, 2038583, 2049574, 2059192,
237439, 2079902, 2090981, 2100715, 2113086, 2121631, 2132798, 2142650, 251759, 2163772, 2175028, 2184997
2197493, 2206327, 2217674, 2227761, 0, 2249299, 2260738, 2270943, 2283570, 2292692, 2304223, 23145486,
280888, 2336507, 2348132, 2358574, 2371339, 2380747, 2392467, 2403028, 295649, 2425416, 2437231, 2447911,
2460822, 2470515, 2482427, 2493227, 312200, 2516047, 2528057, 2538977, 2552039, 2562016, 2574124, 2585164,
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325243, 2608422, 2620630, 2631791, 2645010, 2655270, 2667578, 2678860, 345800, 2702562, 2714971, 2726375,
2739757, 2750299, 2762811, 2774336, 362803, 2798486, 2811100, 2822748, 2836299, 2847124, 2859842, 2871612,
381798, 2896215, 2909038, 2920932, 2934656, 2945763, 2958692, 2970709, 0, 2995770, 3008805, 3020946
3034849, 3046238, 3059380, 3071645, 420306, 3097169, 3110420, 3122810, 3136896, 3148568, 3161928, 3174442,
439774, 3200435, 3213904, 3226545, 3240819, 3252773, 3266353, 3279120, 461439, 3305585, 3319277, 3332170,
3346637, 3358874, 3372677, 3385697, 478887, 3412641, 3426557, 3439704, 3454369, 3466889, 3480919, 3494194,
505315, 3521621, 3535765, 3549169, 3564034, 3576839, 3591098, 3604631, 527481, 3632545, 3646921, 3660582,
3675653, 3688743, 3703235, 3717026, 552056, 3745433, 3760043, 3773965, 3789245, 3802620, 3817348, 3831400,
0, 3860305, 3875152, 3889335, 3904829, 3918491, 3933457, 3947772, 601784, 3977179, 3992266, 4006713
4022425, 4036374, 4051582, 4066161, 626892, 4096076, 4111406, 4126119, 4142051, 4156289, 4171741, 4186587,
654629, 4217015, 4232590, 4247570, 4263728, 4278255, 4293955, 4309070, 677384, 4340014, 4355838, 4371088,
4387474, 4402292, 4418242, 4433627, 710720, 4465093, 4481169, 4496690, 4513309, 4528419, 4544621, 4560280,
739027, 4592272, 4608602, 4624397, 4641251, 4656655, 4673113, 4689046, 770191, 4721570, 4738156, 4754228,
4771320, 4787019, 4803735, 4819945, 0, 4853006, 4869852, 4886201, 4903536, 4919531, 4936508, 4952997,
833178, 4986598, 5003707, 5020336, 5037917, 5054210, 5071450, 5088220, 864954, 5122368, 5139741, 5156652,
5174482, 5191074, 5208581, 5225634, 899822, 5260332, 5277973, 5295168, 5313251, 5330144, 5347920, 5365258,
928880, 5400511, 5418423, 5435904, 5454242, 5471437, 5489485, 5507110, 970266, 5542924, 5561109, 5578878,
5597474, 5614974, 5633296, 5651211, 1005792, 5687589, 5706050, 5724110, 5742968, 5760773, 5779372, 5797578,
1044655, 5834526, 5853265, 5871618, 5890740, 5908853, 5927732, 5946231, 0, 5983754, 6002774, 6021421,
6040812, 6059233, 6078394, 6097190, 1123140, 6135292, 6154595, 6173539, 6193201, 6211933, 6231379, 6250472,
1162710, 6289158, 6308748, 6327991, 6347926, 6366971, 6386704, 6406098, 1205872, 6445372, 6465250, 6484795,
6505007, 6524366, 6544389, 6564085, 1242325, 6603953, 6624123, 6643970, 6664462, 6684137, 6704453, 6724453,
1293007, 6764920, 6785383, 6805536, 6826310, 6846303, 6866914, 6887221, 1336927, 6928291, 6949050, 6969511,
6990571, 7010884, 7031792, 7052408, 1384704, 7094085, 7115143, 7135914, 7157262, 7177897, 7199105, 7220032,
0, 7262321, 7283681, 7304764, 7326403, 7347361, 7368872, 7390113, 1481124, 7433019, 7454682, 7476080,
7498013, 7519296, 7541113, 7562668, 1529714, 7606196, 7628166, 7649880, 7672110, 7693721, 7715845, 7737718,
1582434, 7781872, 7804151, 7826184, 7848713, 7870653, 7893087, 7915280, 1627474, 7960066, 7982656, 8005010,
8027841, 8050112, 8072859, 8095374, 1688799, 8140795, 8163699, 8186376, 8209512, 8232117, 8255178, 8278018,
1742389, 8324079, 8347300, 8370302, 8393746, 8416685, 8440065, 8463230, 1800393, 8509937, 8533476, 8556806,
8580560, 8603837, 8627536, 8651031, 0, 8698387, 8722247, 8745907, 8769974, 8793590, 8817611, 8841437

1917389, 8889448, 8913631, 8937623, 8962006, 8985963, 9010309, 9034468, 1976321, 9083137, 9107647, 9131973,
9156674, 9180974, 9205648, 9230141, 2039963, 9279475, 9304313, 9328975, 9353998, 9378643, 9403646, 9428477,
2094881, 9478479, 9503648, 9528649, 9553994, 9578987, 9604322, 9629493, 2168297, 9680168, 9705670, 9731012,
9756683, 9782025, 9807694, 9833207, 2232929, 9884560, 9910398, 9936082, 9962083, 9987775, 10013782,
10039639, 2302574, 10091673, 10117849, 10143879, 10170211, 10196257, 10222602, 10248806, 0, 10301527,
10328043, 10354421, 10381086, 10407487, 10434174, 10460726, 2442978, 10514139, 10540998, 10567725
10594726, 10621485, 10648516, 10675419, 2513677, 10729527, 10756731, 10783810, 10811151, 10838268
10865646, 10892901, 2589701, 10947710, 10975262, 11002695, 11030376, 11057856, 11085582, 11113193
2655885, 11168706, 11196608, 11224397, 11252422, 11280265, 11308342, 11336310, 2742933, 11392533,
11420787, 11448935, 11477306, 11505514, 11533945, 11562273, 2820076, 11619210, 11647818, 11676326
11705047, 11733622, 11762408, 11791098, 2902869, 11848753, 11877718, 11906589, 11935661, 11964606
11993750, 12022803, 0, 12081182, 12110506, 12139742, 12169167, 12198484, 12227989, 12257408, 3069707,
12316514, 12346200, 12375803, 12405584, 12435274, 12465141, 12494929, 3153686, 12554767, 12584816
12614789, 12644928, 12674994, 12705226, 12735384, 3243648, 12795959, 12826374, 12856718, 12887219
12917662, 12948261, 12978792, 3322580, 13040107, 13070891, 13101608, 13132472, 13163296, 13194264
13225170, 3424893, 13287230, 13318384, 13349478, 13380707, 13411912, 13443253, 13474535, 3516109,
13537345, 13568872, 13600343, 13631941, 13663530, 13695244, 13726905, 3613649, 13790470, 13822372
13854223, 13886191, 13918166, 13950256, 13982299, 0, 14046621, 14078901, 14111134, 14143475, 14175838,
14208307, 14240732, 3810124, 14305818, 14338477, 14371095, 14403810, 14436563, 14469413, 14502224
3908989, 14568076, 14601117, 14634122, 14667214, 14700360, 14733592, 14766790, 4014529, 14833415,
14866839, 14900232, 14933705, 14967244, 15000861, 15034449, 4107783, 15101849, 15135660, 15169444
15203298, 15237234, 15271238, 15305218, 4227077, 15373398, 15407597, 15441774, 15476012, 15510346
15544740, 15579114, 4334013, 15648078, 15682668, 15717240, 15751864, 15786598, 15821384, 15856154
4447984, 15925907, 15960889, 15995858, 16030871, 16066007, 16101186, 16136354, 0, 16206900, 16242278,
16277645, 16313050, 16348589, 16384165, 16419733, 4677468, 16491076, 16526851, 16562619, 16598417
16634363, 16670336, 16706307, 4792908, 16778451, 16814625, 16850797, 16886990, 16923344, 16959718
16996092, 4915750, 17069042, 17105617, 17142194, 17178785, 17215549, 17252325, 17289106, 5024986,
17362866, 17399844, 17436829, 17473819, 17510995, 17548176, 17585365, 5163052, 17659939, 17697322
17734717, 17772109, 17809699, 17847286, 17884886, 5287436, 17960277, 17998069, 18035874, 18073671,
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18111677, 18149673, 18187685, 5419600, 18263899, 18302100, 18340319, 18378521, 18416945, 18455352,
18493778, 0, 18570819, 18609432, 18648066, 18686677, 18725521, 18764340, 18803183, 5685619, 18881054,
18920080, 18959132, 18998154, 19037419, 19076654, 19115915, 5819399, 19194620, 19234063, 19273534,
19312968, 19352658, 19392309, 19431991, 5961340, 19511534, 19551395, 19591287, 19631136, 19671251,
19711322, 19751426, 6088294, 19831812, 19872092, 19912408, 19952674, 19993217, 20033708, 20074237
6246994, 20155469, 20196172, 20236913, 20277597, 20318570, 20359484, 20400439, 6390626, 20482521,
20523648, 20564817, 20605922, 20647326, 20688666, 20730049, 6542812, 20812986, 20854538, 20896136,
20937665, 20979502, 21021268, 21063082, 0, 21146877, 21188858, 21230887, 21272840, 21315112, 21357308,
21399553, 6849031, 21484210, 21526621, 21569084, 21611464, 21654173, 21696800, 21739479, 7002983,
21825002, 21867845, 21910742, 21953552, 21996700, 22039760, 22082875, 7165886, 22169268, 22212545,
22255879, 22299120, 22342708, 22386203, 22429756, 7312364, 22517023, 22560735, 22604508, 22648182,
22692213, 22736144, 22780138, 7493615, 22868282, 22912432, 22956646, 23000754, 23045230, 23089600,
23134035, 7658359, 23223060, 23267650, 23312306, 23356852, 23401774, 23446584, 23491462, 7832458,
23581373, 23626405, 23671505, 23716490, 23761859, 23807113, 23852436, 0, 23943235, 23988710, 24034257,
24079683, 24125502, 24171200, 24216970, 8182656, 24308662, 24354582, 24400577, 24446445, 24492716,
24538860, 24585080, 8358671, 24677667, 24724035, 24770480, 24816793, 24863517, 24910109, 24956779,
8544451, 25050267, 25097084, 25143980, 25190739, 25237919, 25284961, 25332084, 8712322, 25426475
25473742, 25521092, 25568300, 25615936, 25663430, 25711007, 8918087, 25806305, 25854025, 25901830,
25949488, 25997583, 26045530, 26093564, 9105859, 26189772, 26237947, 26286209, 26334319, 26382874,
26431277, 26479768, 9303809, 26576891, 26625522, 26674243, 26722807, 26771824, 26820684, 26869635, 0,
26967675, 27016764, 27065946, 27114965, 27164446, 27213765, 27263177, 9701863, 27362139, 27411688,
27461331, 27510808, 27560755, 27610534, 27660409, 9901880, 27760296, 27810306, 27860413, 27910350,
27960763, 28011005, 28061345, 10112496, 28162159, 28212633, 28263206, 28313604, 28364486, 28415192,
28465998, 10303676, 28567744, 28618683, 28669723, 28720584, 28771936, 28823108, 28874383, 10535955
28977063, 29028469, 29079978, 29131303, 29183127, 29234767, 29286511, 10748711, 29390130, 29442004,
29493984, 29545775, 29598073, 29650182, 29702398, 10972488, 29806958, 29859302, 29911754, 29964014,
30016787, 30069366, 30122055, 0, 30227561, 30280376, 30333303, 30386031, 30439281, 30492333, 30545497,
11422346, 30651951, 30705240, 30758641, 30811842, 30865570, 30919096, 30972736, 11648338, 31080141,
31133905, 31187784, 31241457, 31295665, 31349667, 31403785, 11885777, 31512145, 31566385, 31620743
31674891, 31729580, 31784060, 31838657, 12102224, 31947974, 32002693, 32057531, 32112155, 32167328
32222286, 32277365, 12363033, 32387643, 32442841, 32498161, 32553263, 32608920, 32664360, 32719921,
12602759, 32831162, 32886842, 32942645, 32998227, 33054370, 33110292, 33166337, 12854362, 33278546
33334709, 33390997, 33447059, 33503690, 33560095, 33616626, 0, 33729805, 33786452, 33843226, 33899772,
33956891, 34013782, 34070800, 13360017, 34184952, 34242085, 34299347, 34356377, 34413987, 34471364,
34528871, 13613979, 34643999, 34701620, 34759371, 34816887, 34874989, 34932854, 34990851, 13880248
35106958, 35165068, 35223310, 35281313, 35339908, 35398263, 35456751, 14123942, 35573841, 35632441,
35691176, 35749667, 35808757, 35867603, 35926585, 14415306, 36044659, 36103751, 36162979, 36221961,
36281547, 36340886, 36400362, 14684004, 36519423, 36579009, 36638733, 36698206, 36758289, 36818122,
36878094, 14965442, 36998146, 37058227, 37118447, 37178413, 37238996, 37299324, 37359793, 0, 37480839,
37541416, 37602134, 37662594, 37723677, 37784503, 37845470, 15530906, 37967512, 38028586, 38089804,
38150760, 38212345, 38273668, 38335136, 15814840, 38458177, 38519750, 38581468, 38642922, 38705009
38766832, 38828801, 16111948, 38952844, 39014917, 39077137, 39139090, 39201682, 39264006, 39326477
16384883, 39451524, 39514099, 39576822, 39639275, 39702372, 39765199, 39828174, 16708818, 39954228
40017306, 40080534, 40143488, 40207092, 40270423, 40333903, 17008488, 40460966, 40524549, 40588283
40651739, 40715852, 40779687, 40843674, 17321765, 40971749, 41035837, 41100078, 41164039, 41228661,
41293002, 41357497, 0, 41486587, 41551182, 41615931, 41680398, 41745530, 41810378, 41875382, 17951039,
42005490, 42070593, 42135852, 42200825, 42266468, 42331826, 42397340, 18266942, 42528467, 42594079
42659849, 42725330, 42791487, 42857354, 42923380, 18596885, 43055529, 43121652, 43187934, 43253924,
43320595, 43386974, 43453512, 18901054, 43586685, 43653320, 43720115, 43786616, 43853802, 43920693
43987745, 19259552, 44121945, 44189093, 44256403, 44323415, 44391117, 44458522, 44526089, 19592183
44661319, 44728981, 44796806, 44864331, 44932550, 45000470, 45068553, 19939284, 45204814, 45272992,
45341333, 45409372, 45478111, 45546546, 45615147, 0, 45752442, 45821135, 45889995, 45958549, 46027807,
46096760, 46165879, 20636326, 46304209, 46373421, 46442799, 46511870, 46581649, 46651120, 46720758
20986176, 46860127, 46929857, 46999755, 47069343, 47139644, 47209634, 47279793, 21350922, 47420202,
47490452, 47560872, 47630978, 47701802, 47772312, 47842993, 21688300, 47984444, 48055215, 48126157
48196783, 48268130, 48339162, 48410365, 22083313, 48552862, 48624154, 48695619, 48766766, 48838638
48910193, 48981919, 22450866, 49125462, 49197278, 49269267, 49340935, 49413334, 49485411, 49557663
22833740, 49702254, 49774594, 49847108, 49919299, 49992225, 50064827, 50137604, 0, 50283246, 50356111,
50429151, 50501866, 50575320, 50648447, 50721751, 23602441, 50868446, 50941836, 51015404, 51088643,
51162626, 51236279, 51310111, 23988176, 51457860, 51531778, 51605873, 51679639, 51754150, 51828332
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51902692, 24389653, 52051497, 52125043, 52200568, 52274860, 52349902, 52424612, 52499501, 24762184
52649365, 52724339, 52799494, 52874314, 52949888, 53025126, 53100546, 25195611, 53251470, 53326974
53402660, 53478008, 53554114, 53629883, 53705834, 25600001, 53857820, 53933855, 54010072, 54085950,
54162589, 54238889, 54315372, 26020549, 54468422, 54544988, 54621737, 54698146, 54775319, 54852151,
54929168, 0, 55083282, 55160381, 55237664, 55314603, 55392312, 55469676, 55547226, 26864697, 55702408,
55780040, 55857857, 55935328, 56013573, 56091471, 56169556, 27288205, 56325806, 56403971, 56482324
56560328, 56639109, 56717542, 56796162, 27728283, 56953482, 57032183, 57111071, 57189609, 57268927,
57347895, 57427051, 28137866, 57585444, 57664679, 57744104, 57823177, 57903033, 57982537, 58062230,
28611535, 58221696, 58301468, 58381430, 58461038, 58541433, 58621474, 58701705, 29054619, 58862245,
58942555, 59023055, 59103199, 59184133, 59264711, 59345481, 29514676, 59507098, 59587945, 59668984
59749665, 59831139, 59912256, 59993564, 0, 60156259, 60237644, 60319223, 60400442, 60482457, 60564112,
60645961, 30437928, 60809734, 60891659, 60973778, 61055535, 61138092, 61220286, 61302675, 30901033,
61467530, 61540994, 61632654, 61714950, 61798049, 61880784, 61963714, 31381510, 62129650, 62212656,
62295857, 62378693, 62462334, 62545610, 62629082, 31829981, 62796101, 62879648, 62963391, 63046768,
63130952, 63214770, 63298784, 32345637, 63466888, 63550976, 63635262, 63719180, 63803908, 63888268
63972825, 32829199, 64142014, 64226646, 64311475, 64395934, 64481207, 64566110, 64651211, 33330522,
64821486, 64906661, 64992034, 65077035, 65162853, 65248299, 65333945, 0, 65505308, 65591026, 65676944,
65762488, 65848852, 65934842, 66021032, 34336377, 66193484, 66279747, 66366209, 66452297, 66539207
66625741, 66712477, 34840822, 66886019, 66972826, 67059835, 67146466, 67233923, 67321002, 67408283
35363408, 67582917, 67670269, 67757824, 67845000, 67933003, 68020629, 68108456, 35852532, 68284182,
68372080, 68460181, 68547902, 68636453, 68724624, 68812999, 36411818, 68989818, 69078262, 69166910
69255177, 69344276, 69432993, 69521915, 36937558, 69699828, 69788819, 69878015, 69966827, 70056475
70145740, 70235209, 37481809, 70414217, 70503755, 70593498, 70682858, 70773054, 70862866, 70952884, 0,
71132987, 71223074, 71313365, 71403272, 71494017, 71584377, 71674943, 38573579, 71856144, 71946778
72037618, 72128072, 72219367, 72310275, 72401390, 39121012, 72583688, 72674871, 72766260, 72857262,
72949107, 73040564, 73132228, 39687320, 73315624, 73407356, 73499295, 73590845, 73683240, 73775247
73867461, 40218772, 74051955, 74144236, 74236725, 74328823, 74421770, 74514325, 74607089, 40823223
74792684, 74885514, 74978553, 75071201, 75164698, 75257803, 75351118, 41392738, 75537812, 75631193
75724782, 75817979, 75912028, 76005683, 76099548, 41981476, 76287344, 76381274, 76475415, 76569161,
76663761, 76757967, 76852383, 0, 77041280, 77135762, 77230453, 77324749, 77419901, 77514658, 77609625,
43162260, 77799625, 77894657, 77989900, 78084746, 78180450, 78275758, 78371276, 43754227, 78562378
78657961, 78753756, 78849153, 78945409, 79041268, 79137339, 44365756, 79329544, 79425678, 79522025
79617972, 79714781, 79811192, 79907814, 44941111, 80101123, 80197809, 80294707, 80391206, 80488568
80585530, 80682705, 45592138, 80877117, 80974355, 81071806, 81168856, 81266771, 81364284, 81462011,
46206914, 81657528, 81755318, 81853322, 81950923, 82049391, 82147457, 82245736, 46841579, 82442358
82540700, 82639256, 82737409, 82836430, 82935048, 83033881, 0, 83231608, 83330502, 83429611, 83528316
83627890, 83727061, 83826446, 48114245, 84025278, 84124725, 84224387, 84323644, 84423772, 84523495
84623433, 48752170, 84823371, 84923371, 85023585, 85123394, 85224076, 85324352, 85424843, 49410299
85625887, 85726439, 85827207, 85927569, 86028804, 86129632, 86230677, 50031020, 86432827, 86533932,
86635253, 86736167, 86837956, 86939338, 87040936, 50729901, 87244192, 87345849, 87447724, 87549190
87651533, 87753468, 87855619, 51391301, 88059981, 88162192, 88264620, 88366639, 88469536, 88572023
88674728, 52073206, 88880197, 88982961, 89085942, 89188514, 89291964, 89395005, 89498263, 0, 89704838,
89808155, 89911690, 90014814, 90118819, 90222413, 90326224, 53440365, 90533906, 90637776, 90741865
90845541, 90950100, 91054247, 91158612, 54125548, 91367400, 91471823, 91576465, 91680695, 91785807
91890507, 91995426, 54831523, 92205321, 92310297, 92415492, 92520274, 92625941, 92731193, 92836665
55498952, 93047667, 93153196, 93258945, 93364280, 93470500, 93576306, 93682331, 56246823, 93894439
94000522, 94106824, 94212711, 94319485, 94425844, 94532423, 56956081, 94745637, 94852272, 94959128
95065568, 95172895, 95279807, 95386939, 57686403, 95601259, 95708447, 95815856, 95922849, 96030729
96138194, 96245879, 0, 96461306, 96569047, 96677008, 96784554, 96892988, 97001005, 97109243, 59150394,
97325775, 97434069, 97542584, 97650682, 97759669, 97868239, 97977030, 59884000, 98194668, 98303514,
98412582, 98521232, 98630772, 98739895, 98849238, 60638927, 99067981, 99177380, 99287000, 99396203
99506296, 99615971, 99725867, 61354276, 99945715, 100055666, 100165839, 100275593, 100386239
100496467, 100606916, 62152124, 100827868, 100938371, 101049097, 101159403, 101270601, 101381381,
101492382, 62910334, 101714439, 101825494, 101936771, 102047629, 102159380, 102270711, 102382264,
63690105, 102605425, 102717032, 102828861, 102940271, 103052574, 103164457, 103276562, 0, 103500826,
103612985, 103725366, 103837327, 103950181, 104062616, 104175273, 65252985, 104400640, 104513350
104626282, 104738794, 104852201, 104965186, 105078395, 66036035, 105304864, 105418125, 105531609
105644672, 105758630, 105872166, 105985926, 66840873, 106213497, 106327310, 106441344, 106554958
106669467, 106783554, 106897865, 67605219, 107126538, 107240900, 107355486, 107469650, 107584710
107699347, 107814208, 68453875, 108043982, 108158895, 108274032, 108388746, 108504356, 108619544,
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118546784,
119639133,
120736515,
121840244,
122948995,
124063411,

126433886,
127565401,
128701909,
129844719

130992510,
132145920,

134598568,
135768932,
136944245,
138125803,
139312295,
140504353,

143038418
144247263,
145461004
146680928,
147905730,
149136040,

151750663
152997571,
154249319
155507175,
156769852,
158037971,

160732196,
162016705,
163305991,
164601305,
165901378,
167206818

169979602,
171301208,
172627526,
173959783,
175296731,
176638969,

58

175445681,
134936400,
136182865, 178136279, 178286284, 178436500, 178586322, 178736973, 178887231, 179037699, 0,
179489188, 179639908, 179790236, 179941391, 180092153, 180243125, 138678864, 180545112, 180696126

111056069,
112109118,
113168552,

111172432, 111289691, 111406528, 111523588, 71755620, 111757760,
112226926, 112344312, 112461921, 72588991, 112697191, 112814851,
113286486, 113404644, 73444549, 113641011, 113759219, 113877651,
114233048, 114351754, 74258826, 114589217, 114707973, 114826953, 114945510,
115303248, 75158966, 115541806, 115661110, 115780638, 115899742, 116019743,
76017779, 116498775, 116618626, 116738701, 116858353, 116978901, 117099026,

118667952,
119760424,
120859247

118788697, 118910338, 119031556, 119152997, 78664586, 119395929,
119882610, 120004373, 120126360, 79549003, 120370383, 120492419,
120981555, 121104088, 80455938, 121349201, 121471781, 121594586,
121963097, 122086174, 81320934, 122332377, 122455502, 122578851, 122701777,
123072617, 82273076, 123319907, 123443577, 123567470, 123690940, 123815304,
83183240, 124311789, 124436002, 124560438, 124684452, 124809360, 124933844,

84116061, 125308017, 125432773, 125557753, 125682309, 125807760, 125932787, 126058038, 0,

126559408, 126684508, 126810500, 126936070, 127061863, 85984953, 127313496,
127691042, 127817576, 127943688, 128070022, 86920989, 128322739, 128449121,
128828984, 128955637, 129082513, 87879803, 129336311, 129463234, 129590380
129971912,
131120466, 89800661, 131376425, 131504428, 131632654, 131760458, 131889152,
90762675, 132402958, 132531500, 132660265, 132788608, 132917841, 133046652,

91747570, 133433801, 133562881, 133692185, 133821067, 133950837, 134080187, 134209759, 0,

134728409,
135898890,
137075625,

134857829, 134988137, 135118024, 135248134, 93720568, 135508399,
136029734, 136160158, 136290805, 94708647, 136552143, 136682836,
137206585, 137337768, 95719690, 137600179, 137731407, 137862857,
138257299, 138389017, 96687906, 138652499, 138784262, 138916247, 139047813,
139444547, 97744965, 139709098, 139841396, 139973916, 140106017, 140239001,
98759177, 140769972, 140902804, 141035858, 141168493, 141302010, 141435109,

99796418, 141835115, 141968480, 142102067, 142235235, 142369285, 142502916, 142636769, 0,
143709369, 101874070, 143978183
102914465, 145056097, 145191058

143172537
144381497
145596647
146816684,
148042236,
107174637,

143306238, 143440820,
144516609, 144651304,
145731873, 145867320,
146952660, 104998360,
106108026, 148315291,
149410152, 149547229,

143574984,
144786221,
103977935,
147224657,
148451840,
149684527,

146138257, 146273749, 146409460
147360678, 147496919, 147632744,
148588610, 148724964, 148862193
149821410, 149959166, 150096507

108264350, 150509234, 150646839, 150784664, 150922074, 151060356, 151198225, 151336312, 0,

151889014, 152026951, 152165759, 152304154, 152442767, 110446907, 152720038
153136035, 153275367, 153414287, 153553426, 111539747, 153831747, 153970929
154389175, 154528619, 154668282, 112655697, 154947651, 155087358, 155227282,
155647143, 155787330, 113728540, 156067745, 156207975, 156348423, 156488460
156910561, 114890713, 157192022, 157332774, 157473744, 157614304, 157755727
116009779, 158320475, 158461749, 158603240, 158744322, 158886265, 159027799

117151944, 159453097, 159594892, 159736903, 159878506, 160020969, 160163024, 160305295, 0,

160874727, 161016851, 161159832, 161302406, 161445197, 119439375, 161730821,
162159348, 162302847, 162445940, 162589249, 120584646, 162875910, 163019261,
163450007, 163593618, 163737444, 121752987, 164025140, 164169009, 164313093
164745433, 164889776, 122878317, 165178504, 165322889, 165467490, 165611687
166046236, 124092756, 166335995, 166480896, 166626012, 166770725, 166916286
125264196, 167497607, 167643022, 167788652, 167933880, 168079955, 168225628

126458656, 168663331, 168809260, 168955403, 169101145, 169247732, 169393918, 169540318, 0,

170126258, 170272513, 170419612, 170566310, 170713221, 128850654, 171007087
171447976, 171595585, 171742794, 171890217, 130048208, 172185104, 172332569
172775644, 172923364, 173071297, 131268715, 173367204, 173515179, 173663366
174108013, 174256454, 132446472, 174553380, 174701863, 174850559, 174998859
133712800, 175743622, 175892614, 176041818, 176190626, 176340266
176937925, 177087424, 177237134, 177386449, 177536596, 177686348

130099329, 88796162, 130354208, 130481671, 130609358, 130736622,

108734955, 69261986, 108965829, 109081292, 109196979, 109312243, 109428403, 109544141, 109660102,
70092092, 109892076, 110008089, 110124325, 110240139, 110356849, 110473137, 110589648, 0,
110939283,
111992206,
113050195,
114114566,
115183994,
116259122,
76898953, 117460121, 117580519, 117701141, 117821339, 117942434, 118063105, 118184000, 0,

110822721,
111874871,
112932734,
113995660,
115064964,
116139321,
117219374,
118425840,
119517419,
120614679,
121716967,
122825598,
123939246,
125058553,
126308588,
127439337,
128575727,
129717104,
130864777,
132017425,
133175686,
134468949,
135638554,
136813750,
137993887,
139180264,
140371566,
141568429,
142904520,
144112613

145326240

146544756

147769445

148999007

150234068,
151612532,
152858695,
154110330,
155366796,
156629361,
157896740,
159169551,
160589881,
161873655,
163162829,
164456773,
165756734,
167061445,
168371514,
169833160,
171154041,
172480247,
173811156,
175147993,
176489512,
177836311,
179338677,
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180847350
182210156
183578804,
184952073
186330548

189257005,
190651150
192049865
193454321,
194863324,
196277445

199278876,
200708398,
202142415,
203582065,
205026185,
206475330,

209550415,
211014681,
212483365,
213957567,
215436162,
216919685,

220067045,
221565399,
223068089,
224576180,
226088582,
227605812,

230824023,
232355783,
233891798
235433090,
236978610,
238528855,

241816446,
243380912,
244949549,
246523335,
248101264,

253039271,
254635722,
256236259,
257841812,
259451423,
261065542,

264487320,
266115018,
267746714,
269383290,

180998183
182362314,
183731075
185105052,
145023876

146321933, 187868029, 188022047, 188176271, 188330112, 188484762, 188639029, 188793502, O,

189411726,
190805985
192205998,
193610567
195020266
155523145

156872264, 197854432, 198012397, 198170563, 198328357, 198486939, 198645149, 198803559, O,

199437531,
2008671689,
202302454,
203742219,
205187021,
166429823

167829367, 208091131, 208252973, 208415012, 208576689, 208739133, 208901215, 209063493, 0, 209388093,

209712932,
211177318
212647237,
214121559,
215600821,
177738693

179187923, 218573577, 218739224, 218905062, 219070551, 219236782, 219402664, 219568737, 0,219900928,

220233353,
221731829,
223235721,
224743935,
226256988,
189443763,

190941851, 229297046, 229466423, 229635985, 229805212, 229975155, 230144762, 230314555, 0, 230654185,

230994045,
232525933,
234063113,
235604531,
237150688,
201538335,

203084368, 240256659, 240429688, 240602897, 240775785, 240949361, 241122617, 241296051, 0, 241642965,

241990105

243554703,
245124467,
246698384,
248276933,

249683811, 214015060, 250036085, 250212246, 250388580, 250564607, 250741296, 250917678, 251094233,
215608049, 251447391, 251623994, 251800769, 251977240, 252154368, 252331192, 252508188, 0, 252862227

253216487,
254813076,
256414698,
258020389,
259630603,
226865998,

228504883, 262864082, 263044177, 263224437, 263404410, 263585008, 263765318, 263945794, 0, 264306794

264668010
266295853,
267928592,
269565313

181149840, 181301107, 181452582,
182514083, 182666060, 141200745
183883553, 142430742, 184188553
143748454, 185411052, 185564073
186637546, 186791066, 186944793

139928424,
182970058
184341074,
185717301,
187098135

181755575, 181907092,
183122077, 183274306
184493802, 184646144,
185870143, 186023800
187252290, 187406059

182058819
183426145
184799302,
186177071,
187560035
189102490,
190495934,
191894534,
193297696
194706585
196120012,
197538545
199120423,
199595813, 199754882, 199913580, 200072478, 159573599, 200390316, 200549257
201026724, 201185908, 201345292, 160925865, 201664103, 201823530, 201983157
202462124, 202621993, 162300283, 202941775, 203101687, 203261799, 203421543
203902573, 163633725, 204223322, 204383719, 204544314, 204704543, 204865547
165052234, 205508737, 205669616, 205830694, 205991406, 206152892, 206314012,
206798010, 206959371, 207120929, 207282125, 207444090, 207605692, 207767490

189566065, 189721210, 189875974,
190961625, 191116884, 191272348
192361751, 192517709, 151545951,
193767018, 152827880, 194079961,
154196356, 195334192, 195491177
196592352, 196749828, 196907505

190030943
150222290
192829666
194236454,
195648364,
197064808

148921121, 190340922,
191583317, 191738824,
192985666, 193141870
194393150, 194549469
195805176, 195962782,
197222903, 197380623,

209875090, 210038011, 210200572, 210363329, 170631595, 210688885, 210851686
211340716, 211503755, 211666988, 172034341, 211993500, 212156777, 212320250
212810753, 212974463, 173458826, 213301927, 213465681, 213629628, 213793220
214285744, 174843260, 214614157, 214778386, 214942808, 215106876, 215271696
176310968, 215930182, 216094885, 216259780, 216424323, 216589614, 216754553
217249991, 217415167, 217580534, 217745551, 217911313, 218076724, 218242327

220399313, 220566013, 220732365, 220898907, 182089593, 221232036, 221398623
221898996, 222065817, 222232827, 183542106, 222566891, 222733946, 222901190
223403010, 223570486, 185015874, 223905485, 224073006, 224240716, 224408083
224911877, 186450678, 225247806, 225415793, 225583968, 225751802, 225920362,
187966663, 226593847, 226762298, 226930937, 227099236, 227268258, 227436942,
227943596, 228112511, 228281612, 228450376, 228619859, 228789005, 228958337

231163734, 231334135, 231504203,
232696791, 232867318, 233038028,
234234097, 234405265, 196964986,
235776154, 198449451, 236119447,
200012704, 237494889, 237667013
238873963, 239046541, 239219298,

231674455,
195442806,
234747645,
236291116
237839318
239391733,

193941330, 232015004, 232185302,
233379494, 233550250, 233721189
234918858, 235090253, 235261321,
236462966, 236634491, 236806713
238011298, 238183973, 238356324
239564859, 239737663, 239910646,

242163446, 242337470, 242511176
243729175, 243903330, 244077662,
245299070, 245473849, 209299051,
246873609, 210832385, 247224107,
212441823, 248628320, 248804038,

242685059, 206179857, 243032874, 243206804
207729411, 244426373, 244600752, 244775308,
245823454, 245998281, 246173283, 246347972
247399379, 247574826, 247749963, 247925769,
248979929, 249155511, 249331759, 249507699,

253393400, 253570966, 253748230,
254991080, 255168783, 255346656,
256592839, 256771150, 222010344
258199135, 223591681, 258556676,
225246150, 259989013, 260168242,
261424818, 261604481, 261784310

253925665, 218797600, 254280584, 254458068,
220394271, 255702452, 255880374, 256058466,
257127819, 257306178, 257484707, 257662938,
258735471, 258914434, 259093103, 259272410
260347639, 260526744, 260706482, 260885929,
261963849, 262144018, 262323898, 262503942

264848414, 265029440, 265210181, 265391085,
266477305, 266658474, 266839807, 233429164, 267202522, 267383905, 267565450,
268110189, 268291947, 235090580, 268655515, 268837325, 269019297, 269200989,
269747497, 236718980, 270111915, 270294151, 270476546, 270658665, 270841389,

231786406, 265752944, 265933899,
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276155288,
277813477,
279475575,
281142413
282813132
284488133,

288037749,
289725654,
291417381,
293113702,
294813814,
296518090,
269346330,
300129152
301845985,
303566547,
305291556,
307020264,
308753014,

312423827,
314168779,
315917368,
317670250,
319426738,
321187145

324915973,
326688218
328464004,
330243928,
332027362,
333814589,

337599654,
339398346,
341200482
343006595,
344816120
346629309,

350468791,
352293063,
354120678,
355952106,
357786845,
350625115

363517145
365366105,
367218307,
369074151,
370933203,
372795649,
359803836,

60

271023837, 271206444, 238417265, 271571711, 271754370, 271937189, 272119733, 272302879, 272485750
272668780, 240082661, 273034891, 273217974, 273401214, 273584182, 273767748, 273951041, 274134492,
241766319, 274501446, 274684950, 274868611, 275052002, 275235986, 275419699, 275603570, 0, 275971365,

276339369, 276523181, 276707582, 276891715, 277076005, 245137597, 277444636, 277628978

277997709,
279660806,
281327796
282999082,
253656059,

278182526, 278367077, 278551784, 246825349, 278921250, 279106009, 279290924,
279845774, 280030897, 248530953, 280401195, 280586371, 280771700, 280956769
281513333, 250205412, 281884460, 282070051, 282255794, 282441279, 282627335
251946239, 283371036, 283557040, 283743196, 283929095, 284115561, 284301771,
284860910, 285047326, 285233893, 285420206, 285607081, 285793703, 285980475
255383306, 286354073, 286540900, 286727876, 286914601, 287101884, 287288915, 287476096, 0, 287850513

288225133, 288412269, 288599958, 288787398, 288974987, 258842003, 289350219, 289537863

289913199,
291605878
293302359,
295003019

290101293, 290289140, 290477135, 260573595, 290853180, 291041230, 291229428
291794131, 291982531, 262322176, 292359386, 292547841, 292736443, 292924802,
293491162, 264041629, 293868825, 294057684, 294246688, 294435453, 294624753
265823670, 295381486, 295570748, 295760153, 295949322, 296139021, 296328484,

267576733, 296897358, 297087021, 297276827, 297466398, 297656495, 297846358, 298036363,
298416430, 298606493, 298796697, 298986669, 299177163, 299367425, 299557828, 0, 299938691,

300319754, 300510125, 300701014,
302228038, 302419093,
303949672, 304141261,
305675380, 278217833,
280039710, 307597437,
309138596, 309331417, 309524372,
283645432, 310682864, 310876073, 311069416, 311262546, 311456161, 311649564, 311843099, O,
313198862, 313392782, 287271512, 313780685,
314945544, 289087102, 315334214, 315528580,
316890808, 317085556, 317280434,
318645584, 318840841, 319035900,
320404287, 320599727, 320795622,
322166579, 322362849, 322558925,

302036755,
303758222,
305483399,
307212635,
281834777,

312617555, 312811074, 313005073,
314557066, 314751240
316306686, 316501373
318060257, 292723794,
294584079, 320013141,
296419861, 321578858, 321774746
298270228, 323147592, 323343857, 323540246, 323736444, 323933088, 324129540, 324326117, O,
325112736, 325309312, 325506327, 325703154, 325900104, 301976060, 326294068,
326885169, 327082554, 327279755, 327477077, 303831699, 327871785, 328069172,
328661759, 328859331, 329057024, 305701402, 329452474, 329650231, 329848109,
330441871, 330639933, 307548861, 331036121, 331234248, 331432494, 331630563,
332225792, 309446079, 332622716, 332821211, 333019824, 333218262, 333417115,
311321232, 334212246, 334411108, 334610086, 334808892, 335008108, 335207152,
313209915, 335804699, 336003926, 336203268, 336402441, 336602019, 336801427, 337000951, O,
338398606, 338598491, 316992732, 338998329,
340198922, 318887049, 340599480, 340799793,
342203507, 342404179, 342604962,
344011427, 344212566, 344413550,
345823018, 346024360, 346226075,
347638004, 347840070, 348041987,
328453263, 348648126, 348850219, 349052418, 349254471, 349456886, 349659154, 349861529, 0,
351279129, 351481853, 332310191, 351887370,
353104969, 334241760, 353511183, 353714326,
355137773, 355341263, 355544853,
356970963, 357174898, 357378700,
358807691, 359011839, 359216317,
360443221, 360647713, 360852530, 361057220,
343988611, 361671657, 361876518, 362081475, 362286309, 362491463, 362696493, 362901620, 0,
364338473, 364543936, 347916662, 364954936,
366188945, 349884001, 366600616, 366806489,
351862015, 368248973, 368455180, 368661479,
369899993, 370106533, 370313163, 370519684,
371760534, 371967494, 372174349, 372381489,

314362685,
316112129,
317865189,
319622185,

337799359, 337998897, 338198835,
339798544, 339998677,
341601628, 341802232,
343408407, 322681962,
324614588, 345420139,
347032719, 347234459,

339598248,
341401135,
343207446,
345017437,
326527713,

350671341, 350873747, 351076509
352698929, 352901897,
354527448, 354730866,
356359531, 338111595
340078054, 358399236,
360034083, 360238603,

352495820,
354324132,
356155768,
357990951,
342027697,

363722441, 363927616, 364133104,
365777441, 365983146
367630501, 367836634,
369486989, 353825808,
355824472, 371553664,

365571619
367424461,
369280524,
371139998,

300891674, 301082473, 272889996, 301464130,
302610288, 274664219, 302992735, 303183989,
304524496, 304716143, 304907928,
306251440, 306443616, 306635573,
307982435, 308174784, 308367627,
309717112, 309910342, 310103357,

276454510,

290917784,

301654988,
303375380,
305099490
306828028,
308560253
310296506
312230231,
313974666,
315723076,
317475110
319231418,
320991320,
322755126
324719333
326491082,
328266679
330045806,
331829051,
333615793,
335406313
337400064,
339198281,
341000218,
342805587
344614913
346427638,
348244010
350266347
352090165
353917571,
355748309,
357582839,
359420667,
361262008
363311946
365160474,
367012455
368867666,
370726498
372588525,

357809119, 373209972, 373417172, 373624460, 373831646, 374039112, 374246476, 374453927,
374868906, 375076434, 375284048, 375491563, 375699353, 375907044, 376114821, 0, 376530452
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376738305,
378611037,
380486905,
382366241,
384248678,
386134368,
375886332,
390125670,
392021228,
393919815,
395821688,
397726554,
399634526,

403672428,
405589838,
407510163,
409433589,
411359893,
413289152,
408800043,
417371539,
419309789,
421250839,
423194796,
425141513,
427091029,
425603240,
431215706,
433173750,
435134470,
437097900,
439063965,

I3

376946244,
378819206,
380695657,
382575223,
384458059,

377154088, 377362200, 377570216, 377778317,
379027639, 379235978, 379444402, 365801470,
367812483, 381530629,
383202491, 383411632,

380904318, 381113063,
382784286, 369812175,
371841360, 384876899,

385086359,

363799907, 378194596,
379861326, 380069827,
381739451, 381948355,
383620855, 383829993,
385505355, 385715054,

378402774,
380278411,
382157172,
384039377,
385924672,

373859436, 386553840, 386763616, 386973469, 387183245, 387393256, 387603189, 387813200,
388233300, 388443391, 388653557, 388863650, 389073971, 389284218, 389494541, 0, 389915267,
390967744, 391178378, 379947190, 391599725,

390336148,
392231948,
394131058,
396033173,
397938413,
390165581,

403885337,
405803000,
407723787,
409647467,
411574121,

390546555, 390757185,
392442885, 392653755,
394342236, 394553485,
396244729, 386057764,
388115722, 398362215,
400058932, 400271176,

404098201, 404311240,
406016333, 406229623,
407937372, 408151018,
409861404, 402549087,
404634005, 412002662,

392864697, 381981368,

384023724,
396667922,
398574157,
400483488,

393286663, 393497687,
395187398, 395398801,
397091267, 397302916,
398998122, 399210271,
400908195, 401120590,

404524234, 404737291, 396345243, 405163490,

406442976, 398410355,
400482330, 408578395,
410289366, 410503389,
412216976, 412431348,

406869766, 407083203,
408792127, 409005919,
410717472, 410931522,
412645690, 412860178,

391810440,
393708784,
395610142,
397514764,
399422364,
401333052,

392222967, 401758059, 401970605, 402183216, 402395779, 402608523, 402821218, 403033979, 0, 403459584,

405376632,
407296703,
409219675,
411145724,
413074636,

406713930, 413718270, 413932873, 414147532, 414362164, 414576937, 414791683, 415006485,

415436176, 415651065, 415866010, 416080931, 416295986, 416511018, 416726104, 0, 417156365,
417586767, 417801975, 418017311, 418232627, 418447996, 412980217, 418878822,
420172145, 415074506, 420603534, 420819273
417174297, 422330485, 422546503, 422762571,
424059661, 424275957, 424492301, 424708638
426007619, 426224238, 426440852, 426657565
423490242, 427524629, 427741475, 427958366, 428175256, 428392238, 428609220, 428826247,

429260391, 429477509, 429694670, 429911835, 430129085, 430346338, 430563634, 0, 430998318
431433137, 431650574, 431868089, 432085612, 432303176, 429837630, 432738396
433391457, 433609237, 433827027, 434044857, 431959253, 434480609, 434698532,
435352512, 435570567, 435788662, 434084977, 436224943, 436443130, 436661356
437316219, 437534575, 436211943, 437971381, 438189831, 438408318, 438626824,
439282582, 438345038, 439719909, 439938619, 440157366, 440376135, 440594952,

419525282,
421466730,
423410953,
425357995,

419740897, 419956495,
421682609, 421898538,
423627159, 419272060,
421382050, 425791047,

441032667, 440479609, 441470511, 441689480, 441908484, 442127514, 442346585, 442565683,
442617565, 443223171, 443442398, 443661656, 443880945, 444100269, 444319623, 444539009

419094280,
421035062,
422978629,
424925079,
426874274,

432956052,
434916495,
436879598,
438845385,
440813792,
442784814,
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Bu6nuorpadus
[1 MCO/M3K 14496-3:2009 WHdbopmaunoHHble TexHonorvv. KoaupoBaHve ayauoBM3yarnbHbIX OOGBLEKTOB.

Yactb 3. Aygno (MNCO/M3K 14496-3:2009 Information technology — Coding of
audio-visual objects — Part 3: Audio)
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YK 621.396:006.354 OKC 33.170

Kniouesble croBa: 3ByKOBOE BelliaHie, aneKTprudecke napameTpbl, kaHasbl 1 TpakTbl, TexHonorum MPEG-koau-
pOBaHISA, CUHTETUYECKMIA 3BYK, MaclUTaBupoBaHme, 3aluTa OT OLLINGOK, MOTOK GUTOB PacLUMPEHUs, NCUXoaKyCTy-
yeckas Mogenb

Pepakrop H. A. ApeyHosa
TexHuueckuii pepaktop B. H. lNpycakosa
Koppektop /1. 5. MumpocghaHosa
KomnbloTepHas Bepctka 3. M. MapmbiHosoli

CpaHo B Habop 17.06.2014. MMognucaHo B neuats 03.09.2014. dopmar 60x84';. Bymara odcernan. lapHutypa Apuan.
Mevatb odcetHan. Yen. ned. n. 7,44, Yu.-usp. n. 7,00. Tupax 41 3k3. 3ak. 1038.

oryn «CTAHOAPTUH®OPM», 123995 Mockea, paHaTHblii nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHo u otnevataHo B Kanyxckoli Tunorpacduu craHaaptos, 248021 Kanyra, yn. Mockosckan, 256.
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