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Mpegucnoeune

1 PASPABDTAH TexHHSECKM KIMATETOM Mo CTaHIapTH3aUMa TK 480 « Cealb
2 BHECEH TexH4ecsHM KOMATETOM No CTaHaapTHIaLny TK 480 «CeAaes

3YTBEPM¥OEH A BBEAEH B AEMCTBWE Npurkaiom PenapansHoro areHTCIBAa N0 TEXHUHECKOMY Derynd-
POBAMKED ¥ MEeTRoNorK o7 17 mapTta 2014 r. Me 148-c7

4 HacToAWKA cTaHapT paapaboTad C y4eTomM OCHOBHEIX HOPMATHBHBIX NONCEEHKWA MEKOYHADOOHOTD CTak-
oapta MCOMMIK 144096-3: 2009 « Audopaaumoribe TexHonordy. Kogdpoeadke ayaMoBn3vaneHeEE oLeKTon.
YacTk 3. Ayaror (ISWIEC 14496-3:200% «Information technology — Coding of audic-visual objects — Part 3:
Audios, MECH [1]

5 BEE[IEH BIEFELIE

Mpasuna NpUMEREHUR HECMoaes0 cmardapma pomadoanassi @ FOCT P 1.0—2072 (paaden 8). Mugbop-
MALUA O U2MEHEHLAY ¥ HACMoSIWEeEMY cmandapmy Npinusyamecd @ exesodnon (o COCMOoANUe Ha T Aneapa
MekyLe20 209a) UHDODMALUDHAOM YEa2aMene s HayuoMansHipe cmaqdapmbis, 8 ofbuLuams e/l MEkam LaMea-
HEHUD U TOIRESE0K — 8 SMaMECAYHOM LhODMaLUoRKHOM pikalameans « HauuoMans«ea cmaddapmes. B cnyvac
REQECMOMPa [3aMantb] WY DMMEREI HACMOoAWe20 cmandapma coomesmemayowes yasdoMnenue Bydom
ONYENURDESHD & BN GG @RNYCKE SWOMEBCAYHOST DHIDODMBLLIOMHOS0 YEEIaMana « HauuoMaThtaie Cmak-
Oapmbis. CoomeRmMomEyiiuas unchopaauua. Yeedomnesua U MEeXcmbl DAaMeLLaMNTICA Makwe & urghopmatu-
DHHOU CUCEMEe 0BLLe20 NOTEI0EAMLEA — Ha GPULLEREMoM calimae DadepansHozo a2eMmcmes No MEexH UL cKa-
My DEESYNUDOEGHLIK U Memponasuy @ comu MRmeniem fgost.rul.

@ Craupapruuchopm, 2014

HacToRLLMiE CTAKOANT HE MOMET BkiTh BOCNPOMIBEAEH, THDAMWPOBRAH 4 PACNPOCTPAKEH B KA4eCT B OdiMUK-
AnNLHOM MagaHrA Gea paspeweHvA PeepansHoro areHTcTEa N TEXHWYECKOMY PEryNMpOBaHN W METPONOTHK
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HAUMOHANBHBIHW CTAHOAPT POCCHMUCKORA PEQEPALMMK

3pyroRoe arwande uudpoaoe

KOOWPOBAHWE CUrHANOE 3BYKOBOMD BELLAHMA
C COKPALLEHMEM M3EBLITOYHOCTH ONA NEPEQAYNA
no UHePOELIM KAHANAM CEA3N.

Yacrtw il MPEG-4 AUDIO)
MacwraSupyemoe KoaMpogaHue Baa noTepk

Cigilal sound broadeasting. Coding of signals of sound broadcasting with reduction of redundancy for fransfer on
digilal communication channels. Part 111 (MPEG-4 audio). Scalable losshess coding

Oara egegeHmA — 2015—01—01

1 O6nacTe NPUMEHEHWA

JaHHsIA CTaHOapT ONHCHEIST aNropWTH MacliTabupyesoro KogHpoBEaHKA B3 noTepe MPEG-4 Ang ayamo-

CHMHA NGB,

2 TepMUuHbI W onNpegeneHnn

2.1 TepmuH

B aTom cTadgapTe MCNoNe3Ys0TCA CNE0YIOLLKE TepMAHEL.

Core Layer

LLE [ ayer

Bit Plang

BPGC
CBAC
LEMC
implicit Band

Explicit Band

Oversampling Facior
fosi]
Owversampling Range

Resanad

Kopep MPEG-4 GA T/F, HcnonbayemMbli B Ka4ecTeE Nepeoro ypoeHA B SLS. MNoanepsu-
BAKTCA THNE ayauoobewerTon L AAC, AAC Scalable (Bea LTP), ERAACLC, ERAAC
Scalable w ER BSAC.

YposeHs yIiydWeHKA Bea NoTeps, ACnoNsaveusR B SLE ANs ynydlUeHMs KadecTea Baao-
BOr0 YPORHSE NPWMEHHUTENLHG K KOQUPOBaHKD Dea NoTeph.

Moasywa onpegeneayHoro BUTa B cnoBe QECHYHBEE JaHHBX, HAYWHAR © 0 kak nosuuse
mMNaguwero ada4awers bura (LS8). HanpuMep, OBGHYHEE CHMBONE PAIpAOH0H MaTRKLE
C nosaguamd 0, 1, 2. M3 13 cnosa gadeex 0x0011 1101 {(O0=3d) 6yayT 1, 0.1, 11,
COOTRETCTREHHO,

Koo Galomb pajpanHoi MaTpUsl.

ApudmaTideckMi Ko Ha Dade KDHTaKCTa.

Koo HUaEOZ3HEPreTHYECROrD DEKmMa.

Monoca maciwtabuore KoadduUMeRTa, AN\ KOTOPoOA NPeACTARNEHHER B NOTOKE BUToR
Ga3080rd YypoBHA KBAHTOBAHHBIE CNGKTRAMEHERE NaHHLIE Oy OyT MCNONL30BATLCA B YaCTH
ONPEgenaHAA HeaBxoOMMON SONONHUTENEHCH MHDOPMaLKMA 4nA Ypoeua LLE.

Monoca mMacwrabHoro ko uMeHTa, AN KoToPOH KBaHTORaHHLIE CNeKTRaneHbIE 3aH-
HEE, NDESCTABNEHHEE B NOToKe BuToR GaioBoro ypoBHA, He ByOyT WCNONBEICEATECA B
onpenenaddn HesfxXoquaMon QononHUTENsHOR MHHopMaUWy Ang ypoeus LLE. Bea no-
MOMHHTENERAR MHGopMaUHMa By0eT KO KOOUPOEIHA B NONS3IH0R Harpyake LLE.
COTHOWEHHE MERTY YACTOTAMM OWCKDETAIAUMN YRoBHA LLE 4 Baaosors yposHA, BOamMOo-
M2 JHaYeHHA 1, 2 1 4.

LW anaicH BuICoRDA YacToThl, SXBIYEHBIA TONBKD YPoBHE LLE, BEMIOUYAET IHAYaHWA Yac-
ToTed {pef1) * 1024 resp. (osf1) *128 Ha okHo.

Boe nons MapkipoBaqHee kak Reserved. Bog nona Resensad OonsiHe GolTe oOHyneHs.

Wzpauwe ouumansHoe
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2.2 CUcTemMa obSoiHadeHKMiA

HToGe COSNATE ONWCAHAE CTROTMM, B 3TOM SQOKYMEHTE HCNoNEIYETCA CNEeGYLWAR creTema cboaraseHian;
MATOHL L (M BEKTOPE BEKTOROE) 050aHa4YaKTCA NPONUMCHEMI OO HODYRBRHHE MW MMaHams, Hanpemen, A,
NEpemMeHH e 000IHaYalToA KYpPoHBOM, Hanpumep, variable;

PYHELMI 0B03HAYAINTCA K3k func (X).

2.3 OnpegeneaxHmA

DIV {m, n} Uenodycnaddos QEneHne C yoedYaeHHeM DeIyneTata m'n 00 USNOYACTIEHHOID IHAYSHKA Mo
HANPABNEHAN K — oo,

L * | Onepauua floor. BoaapawaeT camoe GoNLWOE LENCE YHCNO, KOTOPOR MEMBLLLE UK PABHO APTYMEHTY ©
BELUECTEEHHBIM IHAYSHAGSM,
3 MNonezHbie Harpy3ku AnAa ayauoobbekra

TaBnurya 1 — CuHraxkcws SLESpecificCanfig

CHnTarchac Konuuecteo Garan My emanera
SLESpecificConfig{samplingFraquancyindes,
channalConfiguralion,
audioClject Type)
{
pomiWordlengih; 3 wirrrs b
A3c_core_prasant; 1 wirrslf
lie man siream. 1 wirrretdf
resanved it 1 Lzl
framelenglh; 3 L
#f (TehannalCanfiguration}f
program_config_slementf’ )
H
¥
Tabnwuya Z— MNongaxas HErpyada BEpXHE D YPOBHA ONA natoka e
CrHTakcre Konpuecraag GRTOR Munemaneka
lig_alemernt|]
{
far joh=0:ch=channel_number} |
i (is_chamnel_pairichl) {
de channe! pair alementl);
ch += 2
lelzes {
lle_single channel_slermaenfi);
chi+s
}
!
!
Tabnwuya 3 — Conrakcec e single_charnnel_eiement
CHHTakcne Kannueectes Butoe My emaneka
lig single channe! elamanil
{
e_individual_channe!l_sireami1);
;
2
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Tabnuwua 4 — Caxrakcws le_individual_channel_stregm

CMHTAKCHG Konmuacreo Gurds Muemanmka

le individual chamnel sireamiis Arst channe!)

{
le_ics_lergih_ish; & wirmshf
le_ics_length_msh; g wimshf
fig ics lenglh = b ios fengih isb || (e jos fength msh ¢ 8]
if (is_first_channel) {
glemand instance fag; 4 wimshf
}
le_rezarved_bif 1 wirmshf

if (Me_main_siream, {
ile_header(is_first_channel)
lig =ide info | )
;
le_datal );
byte_alignd J;

TaGnwya 5 — Cudrakcac de_channe! penr alermerid

Cunrarcuc Konnuecres Ewron M emanmks

lla_chanpel_pai_elemenil

fie_sndividual_channel_stream|1);
lie_sndividual_channe!_stream|d);

;

Tatbnwnuya § — Cunramcns le_header ()

CunTaKoac Konwuecteo Buran fMuemaneka
lie headerfis firsf channal)
i (e _chanmel_parr alement && commaon_ wnoow &&
im_first_channal] {
use _slersa_irimocl: 1 wirmshFf
}
W faac_caore_present) §
brand_fwpe_sigraling; 2 wirrshf
it (band _byps_signaing==1) {
forfg=00g<mum_window_groupsg+t)
forfefb=0sfb<max sfbzfb++) {
band_fpelgiisib); 1 wrrshf
!
}
1 el=g {
i (is_frst channeal] {
windows_seaquencs; & wirrshf
}
}
}
3
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Tabnuwuya 7 — Canrakcuc Ve dals

Crunrascrs KonuuecTes Gaton Muemanmka
lie_dailaf}
P
L
EBFGCACEAC dala Hamennercs trzibi
LEMC dala HlameHReTCR t=ibf
|
4

Tabnwnya & — Cadrakcue fs_sids_info

CunTascua Ronnuectes Saton Muemanmka

ife_side_infol
Farjg=Fg<num_window_groups:g++] {
forfsfb=0xfb<num_sfh+num_osl sfiyaffr++] |
i [bang_typpelglisib)==Explici_Hand) {

voad_dpom_max_bpfqlfsibf 1..47 tibi

i
if (max_bpdglisib) 1= -7
vicod _lazy bpfgiisib] i.2 bathf
!

ch_phac 1 s

S

4 CemaHTHEa

DNEMEHTE] DAHHLIX:
a3c_cove_present YiazwlEaeT, OeACTBYET W ynydwedde Besz noteps nopepx Aopa MPEG-4 GA TAF
{gac_core_present=1) unK e HeocHOBKOM DEXMEe (33 _core present=0).
fle_main_stream YE3awlBaeT, NPEOCTARNAST MW COS0R TERYLLLMA NOTOK OCHOBHOR NOToE LLE BRMio4Yan BCD
HESEXOAMMYID OONCIHETENEHYK MRDODMALMIE KMNK NOTOK pacluMpessa LLE, koTopel pac-
LWKMpAET Npedaldy Ll noTol LLE.

poemWordlangth Onusa cnosa KBad ToBaHMA HCXoOHOA (opMe: cHrHana FOM.
Tabnrnunya % — OnvHa cnosd wexogHod dopssl cirdana PO
pomidarglengif Oueha cnasa voxogHol diopma clrmsns PCM
Q 8
1 16
2 20
3 24
4—T JapeaepanpisdHo
framelength Onuea dpedma IMMDCT e ypoese LLE.
Tabnwua 10— dmara dpeama IfdOCT
framelengtiz Dnuna tbpesma MHDCT Pakrop nepagwckparesaynn Bansa dienerpos nIMOCT (o
a 1024 1
1 2048 2
2 4024 4
3—T7 JapeispEVpOERHO dapezepEHPDOBAHD
4
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glement_instance 1ag YHUKANEHLIA TED ASMNNARPA OMA CUETAKCHYSCHUX INEMEHTOR. Bog CHHTAKCHYECK®e ane-

la_fcs fength
band lvpe_signaling

MEHTEI, COOBRKILLAE TERA AKIEMMNNADA. MOTYT NORBA TLCA HE OOWH Pa3, HO O0MEHE! MMETE
yHHEANBHEE sleiment instance 130 B Ka%00M ayadodpeilne. Korga npucyTeTEYET AGpo
MPEG—4 GA T/F, CHHTaKCHYECKKE anememTel SLE u MPEG—4 GA T/F 13 TOrM Me apyKo-
BOMD ¥3HANa MCNONLaYIoT TOT Me camsld element_instance tag.

NnuHa NoToka oThensHoro kaxana LLE {LLE ICE) ana Tekywers dpeima B GaiTtax.

Mo yMomqasrio, TN NoNockl QN nonock MacwTabHorn keadiuymenta onpegenaeTca
CNEayioWMM oS paszom: NoNoca MacwTabHoro keaddUUHMeHTa, KOTORaA HAXOAWTCA B pa3-
OEMe, KOOUPOBAHHOM HyNeakiu chopHrkon kogos (ZERD HCE), iogupoBasHom intensity
Stareo (18), MNd KogWpoRaHHOM Percepfual MNoise Substitution (PNS), senAeTcA
Explicit. Band. Muaye ato Implicit_Band.

Monock MacwTabHoro soadbuunenTa Bewe mayx_sfh W e gruanaioHe NegefucepaTiaa-
UMM BCETOa ARMAIOTCA Explict Band. 3TOT THN NOASCE N0 YMONYaHAKR MOXET BhiTk na-
peaanycad band _fype signaling cneqyiowm obpazom:

Tatnuua 11 — CArHanu3guMn o TANS Nonackl
SHawenwe band_fppe  sxpnalng THN nonocw
ali] HenoneayaTcA No yMOM<aH0eD
a1 CIrHanuIauma o Thne nanocs grA kasooro s cnegyar
10 Beos sfh sanpwores Explicl_Band

11

ZapeaepeMpoBEHO

band ype jg] fsf]

CHMHaNAIALMA 0 THIE NONOCE AN KaX00H NONocsl MacTaGHoro kosdpuyresTa, Korga
band tvpe signaling ==01. Nonoca MacwTaduoro k0ad@UUMEHTS YCTAHARNHBASTCA B
Explicit_Band, ecnw band _type [g] [sfb] paguo 0.

TaGnwuwuya 12— Tun Nnonocel

A HmE Twn nonace

Expiicii_Band

Anasanne no YMOTHEHWH

veod _dpem _max bp gl [=fb]  Koowpopadsan MalcHMansHaa palpAnHan MaTPULAE NepeteHHoN OruHe AnA no-

Nock MactuTabuoro koadebuyrenTa s W rpynnoBoro o.

veod lazy bp igl [sib] KogupoaaH«an [azy paspadHan MaTpuua NepereHHol 1nuHsl GNA HeHYNEBoR

cb_chac

MOMASCE MaclTabHoro keadupuukedTa sfb W rpynNoBsoro 4.
Mugukayna Tabnuyk 4acToT, KoTopan By0eT WoNoneEIoRaTECA B NPOUSCoE O8Hd-
Avpasarua LLE.

TaBnwrua 13 —ch _cbac 1abmaya

ch_chac Tubnwuil yacrTar
0 BRPGEC
1 CEAD

bpgeichac _data

OEOMYHEIA FOTOK DUTOR KOOWMDOBRAHHLIX CEKTPaNLHLIX JaHHLX OCTaTOTER bpgo/chac,

low energy mode datz  QeoMysbd NOTOK BUTOB KOOWMDOBAHMHEIX OAHMEX CNEKTPE 0CTaTa pexiima LEAC,
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5 MHcTpymenT gekogepa SLS

3.1 OGaop

MoTok Bazcesro yporHA MEPEG-4 GA Dek0ddpyeTCA AETEDMHHMDOBAHHEIM QEKOOER0M Da30B0MD YPOBHA.
Ero Bnie0n, KOTOPRA ABNAETCA DETERMUHMDOEAHHEIM CNekTRoM B o0nacTd MDCT, oTnpasnAeTcs B MHBEDCHEIN
NEOUSce OTOBREMEHWA HUMEoX. Tam BpeMeHeM acTaTowHeE cnesTp ItMDCT. koTopsIi NEQeHOCUTCA B MOToKaX
YPoBHA LLE, DEKoOMpYETCA M OTNDABNASTER B MHBEPCHSEIA Npoyece oToDpamenud ownbor, yToDE BOCCTARORA TR
cnexTp IntMOCT . 3aTeM BHIHEISTCA M BLINCNHASTCA B CNYYas HE0BXoOMMOCTH Ha koadduumenTax IntdDCT
NPEOUECE MHBERCHOND LEnoHHMoneHHoro Mid/Side (MrS) W MHBEPCHHOTS WenoYdcneHkoro THS. Hakouel, erd Bii-
BOI HHBEPCHS NPe0bpaioBEeBaeTeA NPK MCOOMEBI0BAHMA WHESPCHOMD NEpouecca tMDCT, JyToSbl NONYYH T 2y Oo-
BblGopkr PCM. MNogpofuoe onncadne K oro NPoUecca 0aeTeA B NoCHe 0y LMy pasae nax.

5.2 MaTon nepeMcKpeTHIALMA

BaaceoMy YOORHID PRApeero paboTaTe Ha DONee HMAKoOW YacTOTE JWCKPETHIALMK, YeM YpoRHaEM LLE.
Crnegysiuan Tabnuua NOKAILBIET HEHOTODBIE BOIMOMHEE KOMOWMHALMA Y3CTOTE QUCKPETHIZLMA.

Tabnuwya 14— Mpumap somBuHauni HacTor guokpati3ayud ona ypoedad Core w LLE

Corefd 48 klMy Coreg 86 klMy Caoval@ 102 sy
LLE 48 #ly Xiosf=1}
LLEE 96 xly X fosf=2) Xiazsf=1)
LILEE 1892 uly ¥ {osl=4) Afosf=2) Xiasf=1)

MacwTabupyeMocTs KoOeKa, KCNCNBIYIOWErD PAINHYHEIE YACTOTE QHCKPETHIALMM, BOCTHISETCA, HIMa-
HAR ANKHY HHEEpCcHOMS IntWOC T B Dexonepe, cooTBeTCTEEHHD. B TO BpeMA, kak Agpo AAC obpabateieaaeT 1024
IHAYEeHMA B kanaos dipeidne, kopex SLS pomked cbpaboTaTte 0sf 1024 aHaqeHiid Ha hpein. 3To JoCTUraeToA
YEEMAYEHWEM ONHHBL MHEepohoro IntWDCT a nekogepe Ao osf 1024 nuudi cnektpa. 1024 aHaqYe s MHESDCHOM
KBAHTOBAHMHCMD CnesToa U3 Anpa AAC pobaananTcA K 1024 HMAK04acTOTHE M 3HaYeHAAM CNEeKTRA OCTaTka SLS.

5.3 5LS ¢ agpom macwrabupyemoro AAC

Ecnd DaacewiM ypoaHEM AanaeTcA AAC Scalable, cnekTpanskHeld GaqHbe, AEKCIMDYEMEIE W3 YDOBHER
SLE, pofaanAnTcA K CREKTPankHEM OaHHBIM, GEROIMDYEMbIM M2 NOTOKOE MaclTabupyamoro AAC aeTepMrHH-
POBAHHBIM HHBEDCHER KEAHTHIATORATEReM AAC. MonyYanwrac cnesTpankeHsle JaHHsIe 3arau obpabaTeeanT-
CA MHBEDCHEIM LENOYACTIEHHBIM MYS H BHBEDCHEM UEMNOSHCNSHHLIM NpOoUSCcCoM TS B Cry4ae HeoBxonuMocTi.
HakoMey Beigon NpeobpailosmBaaTes MHEe pCHEM IIMOCT, uTobsl BeipaGoTaTe ayouoRsIGopm PTM.

5.3.1 HeQCHOBHOM DEXKM

E HeccHoaHOM pesmme SLE paloTaneT Kak aBToHOMHBIR kogek Bea agpa AAC. B cnyJyae ayauoobseKTHOr
THNa SLS 3T co0BWAaeToA C NOMOW LK a0 corg present = 0 anA HeoCHOBHOMND DEXKMa U aac_core presant =1
LNA pesmaa Ha baize Agpa. B cnyyae seocHOBHONG 3y Mool eeKTHONG TUNa SLS 3To acarga aac core present = 0.

B #E0CHOBHOM DEXUME MCNONLIYIOTCA CNE0YIoWHe IHAYEHUA NO YRONYaHKI:

= window _shape = 0 [CHHYCHOE OBHO),

-acn (lle_channel pair element) common_window = 1 [BRNOYEHD ),

-acni {use slereo intmdat), ace dnark MAS BEN0YeHE, KHaYe B fnark M5 BeIKNDHe b,

-e2cni (window seguence = = EIGHT SHORT SEQUENCE) rpynnupoexa = {22 2 2},

5.4 Dexogwposarue e _single channe!_element (LLE _SCE}w ille_channe!_pair element (LLE CPE)

5.4 10npenansHqa
lle_lcs length OnusHa noToka oTaenkeEHoro kakana LLE (LLE [C5) e GaiTax.
veod dpom max_bp fgf f=fb]  KopuposaHHan MasCHMansHan PajpAasas MaTpilya NepemMediol 1nuHs 1na
Monockl MacWTabHonD KoadpUUWenTa 5 W rpynnel g. 3T0T aNEMeHT NPKCYT-
CTRYET TONBED OMA HEAHAYMTENbHEK PON0C MacwTabHoro koafduyrenTa.

veod _lazy bp ol [sfh] KopupoaadHan [azy paspaaHan MaTouua NepemeH 0N AndHel QNA HEHYNEB0IA
Nonecsl MacwTabHoro koadduMenTa 50 W rpynne g.
i) MHoeke rpynil.
L
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&t Monoca MacwTagHoro KoadupuiMeHTa 8 NPegenax rpynnesl
Win MiHOEK: OKHE.
B MHoeke Bynwkepa yacTor

num_window_groups

HHCNO rpyin oxoH, KOTODES CORMECTHD MCNONBEIYIT OOWH HA00P MaciTabHbI X
KoL pMeH TOR,

nuwm_sfb Hucno nonoc MacwtabHors koadhhuUMeNTa Ha KOPOTEOE OEMO B Chiydae
EIGHT SHORT SQEUEMNCE, iHa%e 4ucno nonoc MacwtabrHorg kaadduum-
EBHTA ANA ONAHHBIX CHOH,

mwm_asf sfh HHUCNo NoNoG MACLITASHCTD KOADEHMLHEHTA HA OKHD B JWANAI0HE NeeQucKpa-

THaaUWy. J«anaiod NepeidckpeTHaal e NokpeeasTea (0sf1] 516 Nonacam| o
WADHHOR 64 B CYYae ONUHHHRD OK0H, COOTEETCTREHHO {0sf-1) *4 nonockl o
LWHMEHMHOR 32 8 CNYYaE KOPOTEKK OK0H.

max_bp fol [sfb] MarkcumansHan paspAnHan MaTpKua 0Ns rpynnosoro § | Nonock MacluTabHor

koadhdruqenTa 5fb.
lazy bp [g] [afB] Lazy paapAgHas MATDHUE ANE FPYNNE § M NON0cs! sMacatabuore koadduusas-
Ta sfh.
read_bits {n) CywTaTe N NOCNE00BaTENbHEN BATOR M3 BXCOHOMD NOTOKA SyToe B nopaaxe bailbf.
guantlg] fwin] [sfb) [bin] KeaHToRaMHEE CNeKTRansHse QaMduee A0,
interval fgi fwin] [sfb] k] MHTEpBANE KBSHTOBAHWA B Ba30B0M Kogepe AAC.

5.4 .2 Npouece pekoauposaHna

54 21LLE SCEWLLE CPE

LLE SCE cocTasnseTca wa e individual channel stream (LLE ICS), e To spema kaky LLE CPE nsseeTcA
pealle ndividual_channel sfreams (LLE 1CE).

5.4.2 2 NewoguposaHue LLE ICS

B LLE JCS nopAanok npouecea Aes0qMpoBaHMA CNemyiolLmMEA.

BaaTte e _ics_len, ideopMaumin co CTopoHsl Aexodupyerol LLE, BPGCACBAC W LEMC.

Ana notoxa Guroe SLE, cocTapnerHoro 1a notoka e main (e main_ sfreant = 1] ¥ MEoroKparHorg (> =1)
notoka e _extension (le_main_stream = 0} ana kasgoro L E TCS, cosnaetea la_data (), CEBAILIBAA ANEMEHT kI
He data (ywanotokalle main, W BCEX AOCTYNHEEXE NOTOKOR e eXlension.

Ecnu npomesyTouHer noTox LLE axfension oTCYTCTRYET, DandkLwe & e _data {} nocnenyiwity NoTOKOR He
MOMYT MCNONEISBATLCA.

5.4.2 3 BoccTadoaneHe JononsdTensHoW Mudoprayun BPGCCBAC

Mocxonsey Ka¥aaa Nonoca MacllTasiors oadprLKuenRTa Nonocs Tvna Explici. Band nepeiastcr MakcH-
MaNLHAA PA3PRoHAR MATEHMUA (max be). Kpose Toro 4na kaxgoi nonocsl sacwradHoro koadbuuxedTa paapAn-
Ham MaTpuua lazy (fazy_bp) nepeqaeTca, CnNU BCE OCTATOYHLIE CIBHT PaNbHEE O3HHBLIE HE ABMAKTCA Hy NTSELIMIA
LA ATOR NONOCH MacWTal oD Ko OALHENTa [0 488 CooDLLARTCA MAaKCHManNsHOR DaIgAI oW MaTpuyen =-1).
max_bp KoOMpyeToA, MCNoNeIYs KoOMpoeadHos DPC nepeMeHHoR ONWMHE OTHOCUTENBHS DaHEes Nepenad o
MAKCHMANEHONR PRIPADHONA MATRUULL. MBpaoe 3HAYEHWE B KAaMA0H TRYNNE 0K0H KOOMPYETCs, MenoneayR PCAM Ha
5 BUTOR. 3HadYenne Mmax_ bp kooupyeTca B yHapHoM NpegcTasneqdy. Cnegyiowan Tabnuya 0aeT HeKOTOpRA
NEPHMERE] TOMD, K2k KOOMPYETCA JHadaxuwe DPCM max_bp.

TaGnuya 15— Konosan koMEMHELMA ONA QekogapoeaHia asgysenns DPCM may bp

OPCM max_bp Kogopas wsufrmzynn Onama rogoBnl s Sasaus s

0 1 1
(£} 01¢s) 3
(5}2 DO11s) 4
(210 00000000001 (=) 12

Paanuuue mewny max Do W lazy bp, aHaqeHde KOTOPOMD NEWHT B Npegenax adanaaoxa {1, 2, 3}. gewoou-
PYETCA CREdysoHK oBpaiom.
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Tabnuya 16— Kaogosas xomMOMHAEUWMR ANA OERaSUPOSEHUA DAINEHWR Maxny max_bp w lazy bp

max_bp lazy bp Kagsnan romBdHausn OnvHa kogomod aMEaHAuMH
1 11 2
2 i 1
11 Z

CNegyiol e Noesqokod “NNocTRpUpYeT NPoLecs Jek00¥poBaHA ONA max bp wfazy bpo.
for{g = 0g < num_window _groups; g++}
it =0
for (s =0, sfb <num sfbenum osf sfb sfb++)f
if (band typelglisFbl== Explicit Band} {
if {init)f
max bpfoiisfb] = read bife(s) - 7,
Bt 4
i
alee |
m =0
while (read _hitsf1} == 0 m++;
ifimi{
ifiread bits{T)lm=-m,
}
max_bofgilsfb] = mD - m,
}

mb=max_bpfgilafh])
}
if {max_bpfgifsfbj==0)
if fread_bits{1)==0}
lazy_bpfolfsfb] = max_bplgifsfbf - 2
alse {
if(read bits{1)= =) lazy bplglfsfb) = max_bpjglfafb] - 1;
else lazy_bpfqilsfh] = max_bpiolfsi] - 3
i
!
}

Onaimplicit_Bands, max_bp [g] [sf] BeMHcnAeTCa M3 Noporoa KBaHTOBAHKA EBaNTORaTeNA Dajopora ypoaHs
CNeayioliM o pason:;

Hak nepBsid War MOMET DeiTe BEHHCNeHa MakcHMansHan pazpagHan sMaTpuua M Ans ke dono CnesTpanke-
HOro By HKEPa CCTATHS ONA CYLLECTRRHHEIX HONGS MACWTAGHOMD K0AMHEMUMEHTS C NOMOLLERD

M [9] [win] [sfE] [bin] = INT {log,[interval [g] [win] [sfb] [Bin]]}.
roe inferval [g] [win] [sf0] [Lin] ABNASTCA KHTEDBANOM KEAHTOBaHWA. KOTOPRIA J38TCA Kak,
interval [g] [win] [sfh] [bin] = thr {guant [g] [win] [sB] [bin] + 1) - thr (guant [g] [win] [sfh] [bin] + 1).
dgece fir {x) 1 iny_guant (x) ABNAKTCA COOTESTCTESHHO JETEPMHHMPOBAHHEM NODOrOM EE3HTORAMAA W

COOTBETCTEYHILLMM JETEDMAUHMDOBAHHEIM MHBERCHEIM KBAHTOBAHKWEM ONA kBaHToRaTENA AAC, OHW BRIUMCNANT-
CA 8 CRegyoues NCeEIokoge;
If [x==0]
thrx)=0,
Ei5a
thrfx) = (thrtdfantissaf] x |-1, scalfe res)) « (124 scale inf);
inv_quantix) = (invQuanttantissa(|x . scale_res)) « 12+ scale_intl;
roe
socale int = DiViscale 4)

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /67
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-53556.12-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=50266
https://gostexpert.ru/gost/gost-53556.12-2014?utm_source=pdf&utm_medium=50266&utm_term=page

rMocT P 53556.12—2014

scale res=scale - scale inl™d, u
scale=scale factorisfhl+oore scaling factor+scale osf118.
Benwyuua corescaling factor gaerca b Tabnuue 17.

TaGnwya 17— Tabnwua anm corg_scaling_faclor

Arwes cnona 16 20 2d
Ten sfh
Ornnoe oeHo (2048), MS a 18 32
OrmnHoe arHo (2048}, e ME 2 18 A4
HopoTeoe akdo {256), MAS g 22 35
Kopotkoe awHo [256), He MM f 24 40
Tabnwuya 18 — Tabnyuya anA scale_ sl
o=l 1 2 4
scaig_osf a 2 4

Ana nonoc sacw tabyoro oad M UMEHTa, KOOMPOBAHME C NOMOLWED 1S 1N PNS. asavedne iy guant

[x) yeTaHaanuweaeTcA g 0.

MakCHMansHan paprRogHan MaTpuya max_bp ONA Kagoro sfh ABNAETCA MAKCHMAaNkHLM IHAYEHMEM M
ONA CNEXTRankHbX 0aHHEX, KOTOPEIE NPUHAGNEKAT TOMY Sih:

max_bp fgl [sfh] = max {#igiiwin][=fhiikin])
5.5 Qekoauponaxue lo_data

5.5.1 CnpegenaHus
fe_data ()

window _group len o]
is_lle_ics_eofj)

read bits (n)

cur_bp [g] [sfi]

res [gf fwin] [sfbf [K]
amp [gf fwind {sfb] fk]

sign [g] fwin] fsfbf [k
daefermine_frequency (]

ambiguity_check (1]
ferminate _decoding [}

emart_decoding chac_ bpge |

smart_decoding low_energy ()

HacTe noToxa BUTOR, KOTOPRAR COOEPMMT KOOW PORAHHLIE GaHHLIE CNEKTPA
OCTATEA.

HKCo OKOH B KANO0M rpynne.

BonowMoraTensHan gyHELHA OnA obHapyke s koHya LLE (TS,

CYMTaTE 1 NOCNEO0EATENbHEX BATOR K BXOOHOND MOTOKA SATOR B nopaake balbf.
Ecnu aocTuraetcA kodeu L E TGS, no ywonYasdo Boaepalaetea "0’
TekyWwan QeK0OMposaHHas papaaHan MaTprua.

BoccTaHoanaHHbIA LenouMCcnedHelii BEXTOR OaHHbLIX CNexXTpa ocTaTka.
AMMNHTYOA BOCCTAHOBNIBHHOND UEBNOYWUCIHEHHOND BEKTORE JaHHLIX ChexTpa
OCTATEA.

JHAK BOCCTAHOBAEHHOND UENOHHCNEMHOTD BEKToOPa OaKHBIX CNexipa oCTaTka.
TyHELKA O4NA oNgesene ks BEpOATHOCTH CHMBona "' cornacHo Tabnuye Yac-
ToT CEBAC wnv BPGC.

EYHKLHA AN 0BHANYHEHHA HEOOHOIHAYHOCTH ANA RN METHHECKOND ABKOOM-
pOSaHHA. ApryMeHT FyassBaeT BEpOATHOCTE CHMBOna 1",

PYHELWA ONA JapeplleHls JesodMpoBaHia NaKdes LLE. korna cnyydaeTon He-
QAMCIHASHOCTE.

EyYHKUMA GNA Qexo0MpOBaHKA QONONHUTENEHBIX CHMBCIOE B OTCYTCTEHM BXO-
OALUME BATOR B DeXMMe Dekoaupoaans cbacBpge. 3To Qek0qupoBaHKE Npo-
OOMHaETCA 40 TOUKM, TOE He CYLLECTAYET HHEAKOH HEoQHOIHAYHOCTH. OHO BRMO-
yaeTt ambiguity check (f & termminate_decoding ().

PYHEUHAA GNA QexoqMpoEaHHA QONCNHRTENEHEIX CUMBCNOB B OTCYTCTEMW BXO-
OALULME BATOR B DeWMAME O8K0AWDOBAHWA C HMAKON aHeprMei. QMo TAKe BKNK-
yaer ambiguity check [T) w terminale_decoding [).

5.5.2 [pouecc oeKonMpoBaHHA

5.5.2.1 Kpatkui obaop

LenoukcneqHslii BesTop JaHHeE CNeKTRa OCTATHEA ASKSOADYETCA W3 NoToKa fanHex LLE e data (). Bo-
NepBEX BC2 NONOCE MacliTafkor wadchuyuerTa clazy bp=> 0 ARNKIOTCA Aekogupyensivg BPGC/CEBAC, roe
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AMNAWTYO3 ¥ aHaK GAHHLIX CHeKTPa OCTATES res ABNAITCA JeKoaMpyeMOol PaipALHOR MaTPUUEH, HaYMHaEA C
MAECHMANEHOH PAIDANHOR MATEHUR max b W NpODONKan © HEHHMK DAIpA0HEMA MaToUMUAME §0 DaspAgHOR
MaTEKUel 0 GNA KamgoW nonoce MacwTtabHoro koaxgdugkedTa. MoTom BeILBAETCA JEKOOHPOBAHWE DEMMME
HW3KOM IHEPMH, YTODR DEKCAWDORATE OCTAMIWMECA NONACKH MacwTabworo koxpdwusenTa clazy_bp <= 0.
Dewopep SLS sconeT oSecneyuTs Oy HELMOHANEHOCTE MENKCCTDYETYDMPOBAHHOR MacuTabupyemocTd (FGES),
yeekan notok Butes LLE. Kpome TOr 970 NOZR0MNAST DeK00MPOBaATE GONONHHTENBHEIR CHMBONE BHE TOYKM YCa-
YEHHA, KCNOMEIYA CEOHCTRED 3pHEMETHYECKOTD KOOH POBIHHE.
5.5.2 2 Npogece gevongupoeadna BPGC/CBAC
Mposece negoqupoeadd BPGC wnn gekoodpoeadun CEAC BeINONHASTCR KA NONOCax MaciuTabHoro kood-
duymenTa, ana koTopeix /a2y bp= 0. NMpouecs OeK0AMPORIHKE PAIDASHON MaTpHUsl BPGC/CBAL nononeayaT-
CA, 4TOGE QK0 OHPOEATE CHMBONKL PAIRANHON MATPHLEl ANA BOCCTAHOBNSHKA LUENOYIACTIEHHEX CNIEKTPAMN bHBIX
fasHHBIK ocTaTtka fes. Mpouecs AeKoGMpoBaHKS PAIpASHOR MaTPKLE CTAPTYET Cmax_bp anA kawgore sf kv no-
CTEMNEHHD NPCOONMABTCA C HMMHAMEK PA3PAAHEME MaTDWLaMK, [INA Hayana paapgaoHans Matpuya NUM_BP cka-
HHPYET CUMBONGI PAIPAIHONR MATPWLL], KOTOPEIE ABNAKTCR apWPMETHYECKH JEX0OWPOBAHHBLIMI. KAK MNIH0CTDM-
POBAMO B CNenyIoLies NCerOoKoae:
S preparnng the heip elemeant *F
far fg=0:g=num_window_groups,g++){
for (efb = 0:sfb<num_sfb sfb++)f
widlh = swb_offsetfqsfh+1] - swb_offsetlgiisfb);
far {win = &win <window_groue lenfgliwine+] [
for fhin=0:binswidth bins + i
is_sigfgliwinlsfiblibing =
lguantfglisfbjfwiniibin/}&&band_typalgifefb]==ImplicitBand)?1:0;
S sign will be determined implicitly ifis_ sig==1 "%
ampfgifwinifsfalfbinf = 0;
signfoliwinifafbiibin = 1.
/
}
cur_bplgjjsfb] = max_bpfajfsib];
}
}

S BPGCACRAC decoding
while [imax_bpfglfsfb] = cur Bpigiisfol<NUM_BP} && {cur bplgllsfb] == )l
for fg=0:g<num_window groups:g++l{
for (sfh = 0sfh<num _sfhsfb++){
if ffeur_bofgifsf)>=0] && [fazy_ bplolfsfb] = Oj}f
width = swh_offset{gisfo+1] - swb_offsetfgjfsfh]:
for fwin=0win<window group lenfglwin++){
for (bin=0bircwidth, biree+
if (fis_ e ics eof (1)
if (intervalfgiiwinifsfblihing >
ampigliwinjstbjfbinf + {1<<cur_bplgjfsfb])

freq = determine_fraquencyil
spm = decode(freq):
amplgliwinjfsfbifhin] += spym << cur bplolfsfbl
S decode bit-plane cur_bp*/
if {{Yis_sigfa/fwin]fsfblfbinf} && (sym J) {
M decode sign bt of res ifnecessary ~/
signfglfwinlisfblfbin] = (decodeffreq _signil?-1:1;
is_siglglfiwinifsfbifbinf =1,
}
}
}

10
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else |
sman_decoding chac bpgof):

!
!

!
cur_bpfgjisfhl- - * progress to next bit-plana */

}
}

Mocne ataro BPGC/CEBAC BROOMT peXMM OeK0AMpoBaHHA [aZy NOCNE Nponycka 2 GUTOR, 3288 PLLSI0LLMX
CTRORY, T3E CHMBONL PA3pAOHOA MaTDHMLE HENOCHESCTREHHD YMTANTCA M3 BXOQHOTO NoToka Bkroa.
S BPGC/ACBAL fazy decoding
read Bits( ) read bts() /" skip the 2 AC termination sting befare lazy coding
while jeur_bplgifsfb] == 0}
for fg=0vg<num_window _groups:g++}
for (sfb = 0 sfb<num_ sfbrnum_osd sfbsfh+e )
if {{cur_bpfalfsfb]>=0} && {lazy_bpfglfsfb] = 0))f
width = swh_offselfgifsfib+1] - swb_ offsefiglizib];
for fwin=0rwin<window _group leniglwins+}f
fow (Bin=>0bvn-<width bin++]
{if (Ns_Ne_ics_eof{f
if fintervaligliwinlsfbjibin] =
ampigliwinlisfbifbing + M<<cur_bpfolfsibl)
{
sym = raead bl
ampiglfwinlzfbifbin] += sym << cur_bplglfsfb];
M decode bit-plane cur_bp Y
ifi(%is_sigfoffwinj{sfbjfbing} && (sym ) {
/* dacode sign bif of res if necessary
signigliwinilsfbiibing = (decode(freq _signkl#=1:1;
is siglgliwinjfsf]ibin] = 1.
}
}
}
}
!
cur_hplgiisfh]- -
}

}
}

dxadedde MUM _BP onpegenfeTcA B tabnyue 19,

Tabnuya 19— 3xasenne NUM_BP

ch chac NUN BF
0 fEBRGC) 4
1{CBAC) L]

UacTora NDUCEOEHHAA BELORTHOCTH freg B BbIWSyNOMAHYTOM NPOUeCCce fekonupoaanid BPGC/ACBAC an-
nAeTCA YacToToR BPGC freg_bpge wnu dactotod CBAC freq_cbac b 3aBMCHMOCTH OT TOMG, BEKOOMPYETCA NI
Tekywes LILE 1CS5 ¢ ta@nuued yacTor BPGC wnu CBAC. freq _bogc onpeaenseTca oTHoWeHWen cur_bp K napa-

meTpy lazy bp, waw nase B TaGnuue 20. BATel I43Ka B BeIWEYNOMAHYTOM NOOUECCs BeHOOMPOBEHUA BeK0aHpy-
OTCA CYacToTor 8192, To ecTe freg sign = 8132,

11
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Tabnwuya 20— freqg_bpge

cur_bp Yactora BEGC
lazy bp+3 54

lazy bp+2 Qe

lazy bp+1 3277
lazy bp 5461
<lazy_bp 192

yavarwe freq chac oNPaEenaeTes KOHTEKCTOM CHAMBOE DAInR0H0H MATPMHLULSE], KOTODEN B HACTOALLWE MOMEHT
peRonrpyeToA. ECTh TD# TUNa KOHTEKCTa, Hononk3yemoro a CBAC.

KoumekeT 1: nonoca 4actoT (i)

KaouTeket fb onpedenfeTcd MHOEKcoNM YepenyiWHEcs CnekTpansHe X aHHex ocTaTodHora IntDCT ¢ [1].
=00 1024708 - 1 M YacTOTOR QUCKRPETHAALMK TeRYIWEerD ypoeHA LLE, kak noxalaws B cnedyowe# Tabnuue 21.

Tatbnuua 21 — Kodtaket nanocel 4acrar (B [anemedT pazpewasns No Hactara)

HaoToTd gWoKEpe THIAU EA 44100 40O SEDOG 192000 Npowes
Howsp EOHTERSTA
0 |HY#HRR NONOCE) 0—185 0—164 0—B4 0—a2 0—338
1 {cpegHAA nanoca) 186—511 170—455 245—234 43—117 A39—938
2 [BeGORERA nanoea) = 511 » 464 =234 =117 = 838

EoHTEECT 2: CYILUBCTEEHHOE COCTOAHME [55)

Ina yppenyolMECA CNEKTPANEREYE JaHHsLx ocTatoudorg ntMOCT c [/, =0, ..., 1024* osf1, moTopeia
ABNAIOTCA HECYLLECTEEHHEMMA {CHMBONE PAIPAOHOR MaTpWUe ofi], JeKoOKpoBaHHLIE G0 TExX No7, NoKa HE ARA-
OTCA BOE HYMAMKA), KOHTEKCT 55 ONPEAENASTCA IHAYSHWEM G870 CMENHEIX CNEKTPANbHBIX 18 HH BN

sig ex [i, bp) = {sig_state (i = 2,bp).sig_state (i = 1,bp).5ig _state (i + 1.0p) 50 _state (i + 1,50)}

roe sig state (L bp) onpeaenaeTc KaK

0 c[i] mecywecteeHed ana bitplanc br

sig _ state (i, bp) = ] :
1cli] cywecraesen gna Biplans br
weig state (I, bp) onpegensercs kag 0. ecnM i MeHswe 0, vnv Bonewe gnude: IntdODCT,
Lna cfi], KOTopRIA SEMASTCA CYWLECTREHHLIM, EOHTEKST 58 ONpeJanAe TR TUNSM NaNockl MaCLUTabHoN ko=
AHROULAEHTA, KOTODYIO OH OPMHEYET:

0zl wa Explict Band

sig_core(l) = S
1c[i] wa implict  Band
Kpose TOro, ANA NOCNEqHers cly4an KoHTERCT S5 fanee onpedenaeToA Cornacks IHadqeHiak guant_interval
[f, bp), yCTaHDBMNEHHOMY KK

quant intervalis. o) = 0 ecnin rec_ spectrum[i] + 25" < interval[i]

1ecnu rec_ specirum[i] + 2% < intenval[i] < rec_ spectrum|i] + 2%*°

MpuceoaHwe KoHTeKcTyY 85 cbobuwaaTos B cnenyiowei Tabnuue 22,

12
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Tabnwya 22 — KoHTEXCT COCTORHUA IHE4EHWE [55)

Homep konrazcra s mlafefy, cw_ bo) mag_cxfi cur_hgl sig_core [if qurand_irfarval
1] 0 {0,0,0,0} % %
1 ] 10.0,0.1} % x
{1.0,0.0}
z ] {0.0,1.0} X x
{0.1,0,0}
3 ] 10.0,1.1} % X
1.1,0.0}
4 0 0.1.0.1} % X
{1.0,1.0}
ad 0.1,1.00 X X
a 10.1,1.1} X E
[1.1.1.0}
7 g 11.0,0.13 X E
8 Q 11.0,1.1} X K
{1.1,0.1}
g a 1.1.1.1} X R
10 1 X 0 x
¥ ” " 1 ]
12 i X 1 1

Koumerct 3 paccToaswe 0o sz (020
KouTeket d2f onpegenAeTes paccToRHMEan cUr bp oo napameTpa lazy bo QekoarDyEMOro B MOMEHT CHM-
BONE PEapAAH0A MaTpHusl. Monpobno HAasHAYeHWE NEpaYMcneso B Tagnuue 23.

Tabnwuuya 23— Pacctornne 0o KoHTakcTa Eey (DEL)

Homep kantercTa cur_bp - lary_bBp
o =7
1 -2
Z -1
2 C

*iY
—

th

HacTtoTk freq chac ANA KAMOON0 KOHTEKCTA 0aK T B Tabnuue 24,

13
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TabGnuya 24 —Macrorw freq_chac

o2 o 1 2 i} a 5 5]

B 13isy
a a1a2 ra23 7824 GE0G 4817 2184 1053
1 142 d344 Ta83 B0 4202 1362 G4
2 g14:2 8358 BaB2 TO16 4202 1234 a4
3 142 4305 Ta60 G365 1963 1285 Lin
4 8182 8335 B144 GE55 746 B25 G4
5 B192 2473 B244 G726 3925 27 G4
i B182 8354 814 Goea 3581 BTG G4
T 8192 83158 8028 G382 3458 631 G4
& Bi1a2 2182 a14a2 461 27T DG4 Lin
a B2 833 T481 5288 3076 a2 G4
10 ai1a2 TEEH GEOE 5145 1424 1634 G4
11 142 5471 5732 6264 4820 1274 43
12 g14:2 g180 B138 Taa7 5715 1553 G4
13 8142 7242 GATE Goa3 A604 1214 a50
14 81492 Tagr TETO G583 1733 1067 a0a
15 B1a2 2071 7928 TOEY 4204 14046 1200
16 B1a2 2187 Ta52 GE0G 4050 1457 1101
17 8192 g27d 8034 TiEd 4160 1381 G4
18 142 aaov 8134 T263 4407 1555 Lin
14 B1a2 8335 Bi124 TOES 4074 1634 G4
20 a1a2 4213 918 GEZT arar 1161 G4
21 B192 2286 BOGT Ban2 1855 1387 G4
22 B142 B3136 BOT2 GT05 37N 1558 a4
23 1492 TE36 o562 5036 1935 1037 a4
24 81492 5518 5270 238 4778 156848 214
25 B192 7384 7528 G743 4848 1870 G4
21 B182 B0 G323 a4 3321 So0 a85
27 B1492 Ta62 7418 GraE 4408 1431 1302
28 8142 207 e TET1 TOat 5118 2371 1670
29 B9z 8204 BO445 T34 5218 2032 a&T
an gi1a2 LT B114 T351 5413 1847 G4
31 192 gard B207 Tau1 SEZ4 2444 G4
32 B1892 2484 Bad2 TH2E 5514 2021 G4
aa 1492 2302 B00& Tie2 45841 1561 a4
a4 81492 2464 B2445 7510 5217 1780 G4
a5 B892 BE44 B4 42 TT42 4544 2010 a4
a6 B182 7554 6771 4E39 26538 21565 G4

T B1a2 5816 4780 4T13 4235 1240 182
3A B192 TE5H Toa5 HLEG 886 1384 G4

14
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5.5.2.3 NekoauponaH e KoOa HHIKOaHeOMe THYeCROrD pesusa (L EMC)
CrRenyuldd Neesaosn KNMocTEHDYeT NPoUEce Jekoa poBaHya LEMO . KOTOPRIA BEINOAHASTCA Ha Nono-
cax macwtabuoro koapuurenTa, Ang KoTopeIX 22y bho <=0,
S low energy mode dacoding
for g =00 < num_window_groups; g++ 1
forfsf = sfb <num_sfbeaum osf sfbsfeslf
if (fewr _bpfglfsfb] = 0) && (lazy_bplolisfb] <= 0})
{
width = swb_aoffsetiglfsfb+ 1] —swb_offsaliglisft]:
far fwin=0win<window _group lenfglwine+){
for (hin=0:hincwioth bind+)f
resfglfsfblwiniibind = O;
pos =i
M decoding of binary string and reconstruching res *f
while (1) {
ifiis_lle_ics_eaff)lsmant_decoding _low_enengypos. resfiglisfliwinifbin);
iffdecodeffreq_siencefpos])==0) break |
resfgllefbjiwini{bin] ++;
pog+4;
iflpos=2) pos = 2!
Iif fres{glfsiBwinjibinf=={T=<{max_bofqifsfb]+1))-1) break,
}
M decoding of sign of res
if (Yis_sigigifwinlisfb]fbin]) && resfgilsfbiiinifbingif
ragfgllsfoifwiniibin! *= (decodeiireq _sign)}? -1:1,
iz sigfgiiwin]fsf]bin] = 1,

L

MpUCEOEHKMA BEPORTHOCTH ANA AEKOOMPOBEH WA HUIKOIHE PrETUYeCKorD pexuMa, freq bpge u freq_silence
panTeA B Tabnuue 25, BUTE JHAKS B BeIWEYNOMAHYTOM NPOUECCE QEKOOMDORaHKR JEKOOMPYIOTCA C Y4acToToN
B192 ToecTe freq sign= 8192,

Tabnwuya 25 — freg_sience

a 1 Z 3

il 12603 G638 G554 3810
1 7447 d344 1820 x
=1 G002 T45 552 x

Tatnuua 26 onpegenfeT oToSpaMEHWE MEXTY OBECHHYHON CTPOKON, DeKOOMPYEMOA B CNydase HM3KoIMeDre-
THUECKOTD PENMKUMAE W OCTATOUHBIMIW CNEKTLANBHEIMKM QaHHLIMK fEes. BUT aHaKa res JeK0OWPYETCA NOCNE TOFD, Kak
DEKDOMPOBANCA NEDEBIA HEHYNEBON CAMBON PAAPAAHOH MATDHMUEL,

15
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16

Tabnwya 28 — Mpecdpazosasus MBS B JBOWHHYH HODMY B DEEMME HHIKDSHERME TAYSEROD

KOO HPOBAHWA
fumnnutyga resfolfeinfsioiibin) Oouwunan cTpors
o ]
1 10
Z 110
3 1110
dq 171110
2 {max_bplg)[sfb]+1)-2 { [ EEPRER S 10
27 {max_bplg][=b]+1-1 5 I 11
Do 0123

5,52 4 ApupMEeTHHYECKDS SEKOOMDOBAHWE

Cnegyiownid NCeBOoKoO WNNKCTRWRYET NEPoUEcc LENOHHCNEHHOrs apHbMEeT MHECKoro es0a poBaHkg,
HCnankayvamsid 8 BPGCCHAC 1 npodecos NEXGOMPORIHAA HHAKOAHSDTETHYSCKOND DENMMA.

COnpenenaHKa;
Hoafine CODE_ WL 16
Baafine PRE_SAHT 14
#gaefing TOP VALUE {{lang==C00DE WL)-1)
Boefine OTR_VALUE{TOP VALUEME+1
#aefing HALF VALUE (2*QTR_VALUE}
#oafine TRODOTR_VALUE 3*0OTR_VALUE]
HHAUWanEIa0mMa;
fow = 0
high =TOP VALUE;
value = 0,
Mopnporpansa ekniMooaaHIE
int decodefint freq)
i
range = flonglfhigh-low)+ 1),

cumu = {flongliivalue-low) 41 )<<CRE SHT)

if feumu<rangafreq)
sym=1;
high = low + franmge“freg>>PRE_SHT)-1;
}
else
sym=0;
low = low + frange™freq>>PRE_SHT),
}
forfi)
i ihigh=HALF WVALUE} S
Jelze if flow==HALF VALUE]{
value -= HALF VALUE
low -= HALF VALLIE;
high -= HALF VALUE;

jelse if low>=0TR_VALUE && high<TRDOTR_VALUE) {

valie -= QTR VALUE,
low == QTR _VALUE!
high == QTR_VALUE;
jelse
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break,
low = 2%aw,
high = 2%high+1,
value = 2*value + read _bits{1); 7 input next bil from bif-stream %
}

FEILT S

5.5.2.5 MuTennesTyaneHoe apuiMeTHYeckos IO MpOBaAHKE YoRYeHHE NoTokoR BuToe SLE

HuannerTyansHoe apudimeTHL2CKOR JeKoQMpoBaHHE 0GecnaurBasT IerTHaHLIA CNocod gekoaupona-
HIA MEDMERYTONHOTD YDOBHA, COOTRETCTRYIIWMWEA JaHKHDR LeneBoi CHOPOCTH Nepegaql. ITOT aniapnTas MCNokb-
IYaT TOT hanT, 4To Bydep eKOOHpOoBaHWA BCE ELUE CONBPHMT IHAYUMYIO MHOPMALWKD ONA apUMeTHYacKoro
SEEOONPOBAHKA, Ja%e BCMk HE OCTAeTCA BMToe ONA nodadqy 8 Byiep AexoaupopaHHA. Npouecs GekoaruposaHta
NECO0MKEETCA, NOKA CYLWECTEYET HEKOTODAA HEOOHDAHAYHOCTE 8 CNPEOENe kKM CHMBONE.

Cneqyuwyii NCeaqokng UNMNIOCTRRPYaT aNropiTa 0BHaDYHEHHMA HEOOHOIHAYHOCTH B MOAYNE apkdMaTi-
YacKoro gekcaupoeadka. MNepemerHas num _dummy Dbits npegcTasnAeT YHMcno Belaoaoe fyHiLmMK read bits (1) o
ngoyecce apuMeTHIEcKoro JSKoQUpoRaHHA CRAdY NOCNE TOYKK YCEYEHHA.

int ambiguity _check(int freg)
{

M f there is no ambiguity, retums 1 v

* otherwise, refurns 0 ¥

uppar= 1<<aum_dummy_bits,

decisionVal = ({high-low) freq==PRE_SHT-valug+low-1.

iffdecisionVal=upper || decisicnVal<d) return 0,

else refurn 1;

}

Korga num_dwmmy_bits Bonewe 0, BeiNonNEAeTCA smat_dacoding_cbac bpge () vnKw smart_decoding_
low_onergy (). YTobw NpeqoTEpaTWTE OWWMBKY SHAKDBOrD BHMTa, CReKTREanbHOE IHAYEHWE TEKYLLER NWHKK CNesTpa
SOMHHO B TE OBHYNEHO, KOMDa MOMET NPoHE0RTH HEOOHOIHAYHOCTE MK e KoOHE0BaHKMK AHakoBoro BrTa. Boe
MHOEKCHEIE NEPEMEHHBIE B WHTENNEKTYaNbHOM NPOLECCE AEKOOMIOEAHWA O0MEHE! BilTh NEQEHECEH M3 Ne 0bl-
OVLUETD NPOYECCa apdEMETMHECKDN Jero3npoBaHNA.
smart_decoding chac bpoef]

[
M BPECACBAC normal decoding with ambiguity detection
while ({max_ bolalfsfb] - cor_bolgilefbi<l AFY BP) &% fcur_bploiisfh] == 03
for Cgenum _window_groups,g++)f
for {isfbenum sfb afb++)f
if (fewr_bplgifsfb]==0) && (lazy_bpfglfsfb] = 0}
width = swh_offsetfgllsfb+1]- swb_offsetfgjfsfhl
For Dwinswindow _group lenigl-wind+)
for {;Bin<widifizbine+){
if (intensalifgiiwin]fsfbihin] =
ampfaliwinj{sfbfibin] + {1<<cur_bp{gjfsfb])
{
frag = determine_frequency(l,
if fambiguity _checik(freg)) {
M no ambiguity for anthmetic decoding */
sym = decode(frag);
ampfoliwind{sfbjfbin] += sym << cur_bp/gl{sfb]:
S decode bit-plane cur_bp*
i (1his_sigfolfwin]fsfblfbing) && (sym))
S decode sign bit of res if necessary %
ifrfambiguity_checkifreq)) {
sm = dacode(freg);
signfolfwinllafbjfhin] = fsym) 2 -1:1;
is gigigliwin]fsfblibin] = 1;

17
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}
alse |
M discard the decoded symbol prov fo sign symbol °/
ampigliwinlisfbilbing = O
terminate _decoding():
!
}
i
alse terminate decoding),
}
!

cur_bpofglisth] - - /* progress to next bit-plane
}
!
}
i
b
smart decoding low_energy{int posFrev, inf resPrav)
{
S low energy mode decading <
for (g = mum_window  groups: g4+ )
for {; sfb <mwm sfb+num osf sfbsfh++)f
if {four_bpfglfsfb] == 0} && (lazy_bplglfsfb] <= 0})
r
withth = swh_offseffglfsfb+1] - swb_offseffiqlfsfb]:
for ('win<windaw _qroup lenjgl-wins+)f
for (bin<width bin++){
S Continue o decode after the end of LLE _ICE iz reached ~
reslglisfelfwiniibing = resPrav, resPrev =0
pog = posPrev; posProv = 0;
while 1) §
M i ambiguity check is false, discard the spectrum is sefto be 0%
ifflambiguity check{freg)) resigifsfbiiwiniibinl =0,
terminate_decoding(),
tmp = decode(freq _slencelpos]);
ifitmp==0) break;
resfolfstoffwinfibin] ++;
pos++!
ifipos=2) pos = 2;
i ireslgiisfbliwiniibin]=={1 <<{max_bplgjlafb]+1)}-1) break,
}
M decoding of sign of res
i (15 _sigfalfwinllafblfbin]) && resfgllsfhiiwinjfnilf
M if ambiguity check /s false,the cumant spectrum value is set to be 0%
fflambiguity _check{freq)) resfollafbiiwinibin] =0,
terminate_decoding(];
resfgiisfblivaniibing *= (decodeffreq _signll? -1:1;
iz sigfgliwiniisfofbing =1,

18
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5.6 Komnencauwn ana ocratea intMDCT ana pasHero lagepleHva gekoauposadna BPGC/CBAC

Ecnu npoyect aexkoaupopanks BPGECBAC zapepllaeTes paHo i-aa yeedeHna LLE 1CE, res xosneHcy-
PYETCA INeMedTon res fill cnenysolum obpaios.)
for {g=0;g<num_window _groups;g++){
for (sfb = defh=num_sfb+num_osf sfh sfb++)f
width = swb offsotfgllsfb4+1] — swb_offselfglsfb];
for fwin=0win<window _group_lenfglwint+)f
for (bin=0bin<widlth bins+ i
i (is_siglgifwinisfbjbinl}{
if fres{aliwinjisfbiibinl == ) regfgliwiniisfbiibing += (res Hilf ==
(23-stop_bpfgliwinjisbbing)):
aelse if fresfgifwin]lsfblibinf < 0) resfgifwinifsfblibin] -=
(res fiN == [23-slop_bofgifwinjiaibifbind));
K

J
!
}

doece stap bplgliwinilsfjibin ABNRETCA HAKMBEICIER PA3PAOHONA MaTDWLER, ONA KOTOROA CHMBON pai-
PAOHOH MATPULLI HE OSKOOMDYETCR M3-3a DAHMErD JaeeplieHdA LLE 1G5, 3vaverde res fif naeTcA B Tagénuuge 27.

Tabnwuuya 27 — Inasenus res_hil

slop_bp res_fil
lazy_bp+3 1672608
lazy_bp+d A07E935
fazy_bp+1 172975
fazy_bp BROOS0T
=jazy_bp 8388607

5.7 MHeepcHoe 0TOGPAXKEHHE OLUMDKK

5.7.1 NpsHiypan

Mpouscs KHBEPCHOTD OTODDEMEHNA CLWAGKK MCNoONBEIYETCA, STODM BOCCTAHOEMTE CNEKTRaNbHEIE JaAHHEES
IMtMOCT wa ocraTodMs gadHss MIMDCT wa ypoeua LLE W ¥BaHTOESHHED CN2ETRAanNsME JaHHe WDCT ua
Bas0R0ro YDORHA. ITOT NPOUECE NPRMEHASTCA TONBKD B QWaNAI0HE HENEpeJUCKPETHIAUMK. BBOO B MHCTDYMEHT
HHBEDCHOMD OTODDEEEHWA OWMBKK ABNASTCA AMNNWTYI0A M0 W AHAKOM S9N CNEETPAaNEHEE JaHHbIX OCTATES res
H KBAHTOBAHHEEE CREKTPanbHbLIX gaHHbx quant. Ero BeBogos ABNAKTCA BOCCTAHCANEHHEE CNEKTRankHb e JaH-
Hblg IntDCT . MNpoueaypa MHEERCHOrD OTOSRAKEHAA UUMEKY ONKCEIBARTCA CNeqysolmnM obpasom:
resfoifwinjisfbiibinl= signiglivwinafbiibint™ amplolfwinifzibiibing;
i fquantigiiwinjfafblfbin]==0}

clgliwiniisfjlbini=resfglfwinjlsfjfbinl
alse

clglfwinlfsfilfbind = signfguantiglieanjiafblibin) *

(resfglfwinfafbifbing +refguantiglfwinifzhitinf);

UTobe rapanTHpoRaTE KOOWPoBRaHKWEe DEa NoTepk, B Kogepe SLS JoM+sHa KCNoNs3IcBaATLSA CNEgyWan
npouedypa oToSpaseHHA CWHBKK ON8 TOrD Me caMoro CrekTpa 4acTor.
if fquantfgiiwin]fafhibin]==0}

resfgliwinjfsibffbini=clgliwinj{sfbjibin];
elsa

resfgifwinf{sfbifbin]=signquantigfwinifsfbibinf)* clgifwinj{sfbifbin]-
refiguantigiiwingsfoibing);
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Py HELMA fefix) B BRIWENPUBEOEHHOM NROUECCe DETEPMUHHPOBAHHE BLINACMARTCA CNenysi M ofpasom
if (isfbis implicit Band) then
refix) = thifabsix))
else if (sfhis Explicit_Band)
refix) =inv_quantiabs(x))
dgeck Bemucnedde tha) uiny_guan () cnegyer 5.4 2.3
5.8 UenoyacneHHsId npouece Mid/Side
Ecne gna neeoro M Npaeoro kadanos wenonesyetcs Mono IntMDCT (common_window = = 0 unu
wse slerea intmdct==0), K nonocam MaclwtabHoro koaddbdu e dTa QonkHa BbiTe NpUMeEHEHa HHBEDCHAR LEno-
qucnenHan obpaboTea MYE, roe donar MYS srrioyes.
Nexopgupopadde Mid/Side (MAS) BRINONHASTCA HA UENOUKCTIEHHEY CIEXTRaNEHBX IHAYHKAX, HCNoNEIYA
CHEMY NOOBEMa CNegyouyys obpaiom:
War 1.
&= 5= NINT (c, - M),
War 2.
M=M= NINT fc, - 5);
LWiar 3.
H=M;
L=58~-NINT (c,-R).
raoe M, & R L obo3HadaseT cnesToaneHee daHHee kananon Mid. Side, Left w Righ!, a Taue

o = {m% - “IJ.'sin% M, = sin%.
MupepcHel Steres IntdDCT oxnaaet cnextp MAS no yMondaquo. CnegosaTtensHo MAS nonwHo GelTe
NEWMEHEHD K NaNocaM maclwitabuoro koadebuurenTa TamM, rae donar MAS aslknioYasTch,
Kogupopanue Mid/Side (MAS) BRINQNHAETCA HA LENOYACHEHHEIX CNEKTPANEHELE IHEYEHWAK, HCMONETYA
CXEMY NOJLEMA CNeayiowMsm obpaaom:
LWiar 1.
S=R;
M=L + MNT fc; - Rl
War 2;
S5 =5+ NINT (c, + M),
War 3.
M = M + NINT jc, - 5),
roe M. 5, L. R oboadadqasT cnekTpanks-bie AadHBe kadanos Mid, Side, Leff, n Right u

i F -
{.‘.__f_msi—*lj].'slniuci._smd.

5.9 UenoyucneHHos (hOpMHAPORaAHME BReMEHHOro Wwyma (It TNS)

Korga B Aape AAC MononwayeTcA DopMUpOBARME BPEMEHHDIO WyMa | THS), TOT e camsil uneTp THS
NEHMEHSETCA K LENOSUCNEHHBIM CREKTEaNbHBLIM 3HaYeHnaM 8 SLE. Urobe npecBpazopats 3T0T dMOLTD B O8Tep-
MAHMDORAHHEIA OBLATUMBIN LENOWCNe LA GUNETE, TPERYVIOTCA CReayowe:s |

Jna Toro, 4Tofe onpegenuTe koadduuueHTsl LPC, ncnonsayetcA yHKuWA int_tns decode coef{), kax
OMMCAKD B CAE0YIOLWEM NCeBOOKOSE:
defing SHIFT _INTTNG 21
INT32 taimyQuantCoefFixedPointfcoef res, coef)

r

INT32 intTnsCoef resiff] = {-2065282, -1816187, -1348023, -T17268.

0, 909920, 1630620, 2044572},

INT32 intTnsCoel_resdf16] = (-2088206, 2017095, 18772594, -167 3563, -141284 2 -1104008,
-F57579,-385351, 0, 436022 852080 1232675, 1558488, 1816187, 1904510,
2085664},

if {coaf res ==3}{
redun it TnsCoef_res3fd+coel.
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}
if(coef res ==4)
redum it TneCoef _res4{8+coef],
!
i
7 Decoder transmiffed coafficients for one TNS filter *F
int_tns_decode_coeff order, coef_res, “coaf INT32 *a)
{
INT32 tmp TS MAY ORDER+1] BITNS MAX ORDER+1];
M Invarse quantization *F
for {i=0; F<order; iv4) |
impfi+1] = ineinvQuantCoefFixedPoinffcoef_res, coeffil);
}
S Conversiaon to LPC coefficients
S worst case for order == 12 and all coefficients == 1:
&th coefficient ralsed by 12F]6IM8!) = D24
-» 10 bife headroom required -> SHIFT _INTTNE == %/
afif = 1s<SHIFT_INTTNS:!
for {m=1; m==order; m++) {
b0} = afof;
for (i=1; i=m, (++) §
il = afif + ([ ([(INTSd impim]alim-fl==(EHIFT_INTTNE-1)+1}==1);
}
bfm] = tmpfm];
for (i=0; f<=m j++} [
afij = byi].
}
}

CICHOBIHHAR HA NOAYHaMxca soachdrurenTax LPC ¢ hdcuponaiHoR TOMKON DeTELMUHHDOBaHHAR Le-
noYvcneHHan Bepcka duneTpa TS NPUBEHAETCA K LENOYHCIERHOMY CReKTRY B Aekodepe. 3T0 JenaeTch ny-

TeM Zamenkl dyHEUmm tns ar Hitter () dysigmed int fns ar fiter {), ONUCHIBASMOR CNEeqYIoLW MM NCEaNoKoE0M:
int_tne_ar_filterfINT3Z “spec, size, inc, INT32 "o, order )
{

]

INT32 v, statefTNS MAX ORDER]
INTES temp accow!
for (i=0; i=order; i++)
statefi] = o;
iffinc == 1)
spec += gize-1;
for (i=0; j<siza 1++} {
V¥ = "spac;
temp accw =Q;
for (i=0; j<ovdar; j++} {
femp_aceu += {{INTG4 ) ocli+1]) * statefil;

}
Y= (INT32){ [ { temp_accu == [SHIFT_INTTNS-1) ) + 1} =>1):
for (i=arder=1, =0, j=}
statefj] = stateff-1]’
statefl] = v
"SpEC = V)
Spac += inc;
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Ecnu wenoneayerca StereolnthtdDCT, aMecTo cnexTpa LR UenoYucnekiee COerTRankHse aHaderina
NpegcTaamnnT cnesTp MAS. B atom cnyywae neped It TNS DonsHo DeiTe NPUMEHEHD MHEEPCHOE LENOYWCTIEHHOE
MAS, anocne AoreeHs BeiTe NPUMEHEH0 NDAMOS LENoYrcnesioe M5,

HToGk! rapaHT MpOBaTE PEKOHCTDYELMK 523 NOTEPL, B KOOEDE A0NHMeH GbiTe NPAMEHEH K LEN0YACHE HHOMY
CNEKTpY COOTRETOTEVIOLMA NPAMOA Nporios LPC, 3T0 DOCTArAeTCA NDUMEHEHKEM K LRNOYACTEHHOMY CNSkTyY
dymkiKn int_tns decode coefl) W COOTRETCTEVIIWEND NPAMAT DUNBETPA, KAK ONMCAHD & CReqyiwem ncaa-
QoE00E.
int_tns_fitter _encode(length, order. direction, INT32* spac, INT32 "pc)

{
INTBA tamp_accL,
if {direction) {

M Startup, initial state is zero

tempflength-1]=specflength-1]:

for (i=lengtih-2i>{length-1-orderki- <) |

tempfi]=spec(i];
temp_accu =10;
[l
for (=1 j==kj++} {
temp accu += ((INTE4 Hempli+ * afil:
}
specli] += (INT32){ ({ lemp_accy »=> (SHIFT_INTTNS-1) } +1)>=>1);

}

M Now fitter the rest "/

for i=fength-1-orderi==0i- -} {

tempfij=spac(il;
temp_accu =0,
for (=1 <=ordar;j++)
temp accy += ((INTE4 Hempfi+]) = afil:
}
specly += {INT32){ | { temp_accu == {SHIFT_INTTNS-1) ]+ 1) ==1).
/
Jeiza |
S Slartup, imitial state is zaro
temmp[Dj=specil];
for (i=1i=arderi++) {
tempfii=spec(il:
temp_accu =0;
forf=1j==lj++) {
lamp_accw += ([INTE4 tlempfi-f{) * afil.

}
spacfi] += {INTI2) { { temp_accu >> [(SHIFT _INTTNSA) )+ 1) >>1 );
)

M Now filter the rest
for (i=aorderi<fengthie+]

tempfif=specfi];

temp_accu = 0;

far (=1 j<=orderj+4+) {

temp_ aceu += [(INTE Jtempfi-il) *afl:

J

specli] += (INT32) ¢ | femp_accu == (SHIFT _INTTNS-1) )+ 1) ==1};

}
]

}
B cnyyae, ecnu ncnoneayerca SteraciniMOCT, genoducnesHHsie CRekT pansHse aHaqYeH A NpeacTagnsoT
cnexTp MAS Bmecto cnexTpa LR, B aToM cnydas HHBepcHos tenouydcnesHos MS nomeHo Bkl Te NDMMEHE O
neped it TS |1 npaMoe Yencdwcne o MS 0onsso Bl Te NDHMEHEHD NOCME.
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510 IntMDCT u vueepcHoe IntMDCT

5.10.1 Onucanme
IntMADCT aanAeTes 0DpaTHUMLIA LENoHUMCNeHHEM NEprEnuserren MOCT, CnenyiowWi paigen onucsisast
CTPYETYRHYIO peandiagme MDCT 1u IMOCT, ucnansIyasyd An8 NpAaMoro ¥ mieepcHoro intidDCT.

B panesedwes: onuea pperma N ecerga oboadadasT Yncno HOBLIX BXOOHEIX BulGopoK B Kaxaom Gnoke,
KOTOROE PABHO YUMCAY SHAYSHMA YacTOoTe, Takkm obpaios N aanaeTca osM 1024 wnu osf 128,

21002 MOCT W vHBe peHuiia MODCT (IMODCT

MOCT cnpgenenaeTcA BedDaeHAEM

B 2k +1+N112m +1
X (m) = ﬁ*Eummx{k}ms* e e m =0, N1

M. Onuna dpedima (o™ 1024 unu oz 128)
X {m): 3navenna cnektpa MDCT

x (k) Bxoasble BeiBopKm

@ (&) DYHELMA OxHa (Sine dnn KBD)
IMDCT anpenenseToA Bkl DaxiEHsem

o Zh+1+ W) (2 :
(k) = k)= 3 x{mjcos S REN IS coo g 2N
=

Bxoa e MDCT 1 peiag va IMDCT waewor 50% nepekpeitre, To ecTe N puibopor. B IMDCT erieon opyx
nocnegyiow s bnokos gofaenfeTcA B obnNacTH NeperpLITHE,

51021 MPCT u IMDCT nocpeacteom DOT-Y

MDCT o IMOCT gna itMDCT genatcA 4a oaa Bnoka:

pabaTa ¢ okHams [Windowing) W MCHaMeHWE BpaMaHHons JoMeHa | TDA);

OWCKEPETHOE KOCHHYCHDE NpeobpalosarHne Tvna [V (D T-1V).

5.10.2 2 Belumcnexws M paboTa c okHany Gnoka TDA

5.10.2.3 Crpyerypa MOCT u IMDCT onA paaniyHiex Nocne J0BaTeNBHOICTER SKoH

B MDCT Gnok Windowing (padora ¢ osHami) Gnoka TDA BRYHMCIASTCA COrMacHo

K N-1-k K i
[x{h?t—ﬁ--k}" w—{w{k] thE*i]-k][x(hﬂﬁ-kJ'mak‘n"""'”'rz"t

B MMODCT ator GnoK MEBepTWIYETCA COrnacHo

x (k) WIN-1-k)  —wik) x (k) _
[K{N—Lk]"[ w k) th—‘!—k][x{N—Lk]'mEk'D'"""N'rE'1'

Onepaura HanoEEHHA ICGABNaHWA YHE CO0epHWTCA B 3TOM BhiSHCTTEHHN.
DCT-IV anuuesl N oNpe0enaeTch Tak!,

-1 Sk s 1142 m =
x(mj= %Euxfﬂhcnsw.rn&m;ﬂ, ...... N-1
R

MupepoHsid DCT-IV anvHel M iMaeT Te #e cCambe KoadPuUMEH T, 3TO ONPpeSenAeTCR KAk,

N-1
2k +N{2m+1
xth) =y X ximycos EEREUT oo k0 N1

M=

Ang pequcnedna MOCT paccMaTpHEaoT BRBoD OBYX NOCnenyiowKx atance Windowing TOA. MycTe x10),

..x"({N-1) BygeT sueogom aTana Windowing/ TOA npeasigyinero Gnoka W x{N), ..., ¥ (2N-1) BygeT ouecgom
atana Windowing/TDA Texywero Bnoka. 3aresm DCT-IV npUMEHAETCA K aHaYeH AN i
X" [N+ M2 =1 X" (N+N2=-2) ... —~¥" [N —=2"{N =1}, =x"{N =2)...... — x' [NF2).
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To BCcTe MCNONBL3YHOTCA BTORAR NOMOBMAE NpEgBEOYWLEND DNoKa 1 Nepaan nonoaMHa Tekywero Bnoka. MNo-
PROOK AHAYEHHA BOABDAWAETCA, ¥ AHAYEHMA YMHOHEIIOTCA #a =1 npewxae, HYem NprmMeHdTe DCT=IV gndHe M.

BTopas nonNoaMHa TeKyWwWero Bnoka BaiXoaHbx sHaqeqdid Mindowing/TDA pomesa GbiTe COXpaHeHa ANA
Cheayiowers Snoxa.

Ong eeyucnesna IMDCT cnekrpanessie adadeHna MOCT npectpaioapearnTes tHaepcHeiM DCT-IY, Bl
BOA YMHOXAETCA Ha -1, W NOPAOOK MHBEDPTHUDYETCA. 3aTEM BTORAA NONCBMHE COXPAMAETCR ANA CNeqyslLero
Dnoka, Nepeas NoanoavHa ogpadarHeasTes MHBepCHBIM Bnogom Windowing/ T pMecTe CO AHAY8HHUamK|, CoxXpas
HEHHEIMK K3 NpEgEaYWero Gnoxa.

21024 Crpyerypa MOCT W IMDCT gnAa paaninyHex NoOCNe08aTeNeHOCTER OKOH

Ha pucyHke 1 2 CTpysTypa MINOCTRERYETCH NS THNHYHBIX NOCNeAoBaTenNsHOCTER OROH,

E EI}IE-fI .lnpr..'t samiples 1D24 ..'-.I'IF.ILI'!. sampfa:.s 1[:;2.4.1:n.;.|r..'l' ..sampn'es - 1':.Zli'4 r'r.'puf i—:am;.h'es :.1.'32.-1. EJ'J._Duf.EH'mpn'BE.

L

Windowing/ TDA Windowing/ TDA Shor WindowingTOA Windowing/ TOA
DCT-IV DCTN Eight Shar DCT-IV DCTa
LONG MDCT STARTMOCT ; SHORT MDCT . STOPMDCT

Pac. 1 — Crpykrypa MDCT gnA nocneaoes tensdHocta LONG, START, SHORT, 5TOF

i .Lﬂ.l'u':ﬁﬂ':i'DCT. :SJ"ARTMDCT. - -EHI:IFR'.i_;I'I.'IﬂE?: . ST.I::'F:F.-'F.DCJ' LE-:'NIEI;.I';JDéT
irversa DOT-IV Invarse DCT-IV Irverse shord DCT-IV Irverse DCT-IV frverse DOT-IW
fnverse Win/TDA frvarse short Short WinT0A frverse Wan. TOA
uur,_nr..'t EEII:H-FII'E'E . . cfu.rpl:.rl-. samples o et SHJT.'pJHE Duilm..lt samplas !

Puc. 2 — Crpyrrypa IMDCT onp nocnegoeareneqocr LOMNG, START, SHORT, 5TOP, LONG

5.10.2.5/mtMOCT

IMtMOCT ABNASTCA MHBEDCHEIM LENOYUCIEHHLIM NpYinHMeHyen MOCT. 30eck HCNONESYINTCA ABE BER-
CHHA 2TOro Npecbpalceavua, NONaraacs HA TOT ME CaMbIA ANTOpKTM!

Mona-inttDCT: 3ta pepova cbecnedveaeT cnesTp mfMRCT ogHoro kadana.

Stereo-intMDCT: B cny4ae aNeMedTa Napk KaHaNnoe C BNKHEHHBMA COmmon_ window W use sfergo
intmdet, ucnoneyweTcd ata sapeya. Oua obecneddeaet cnexTp Mid/Side IntMDCT neroro ¥ npaeoro sadanon
OOHOBDERSEHHD,

Paanomenue MOCT Ha wWark nogeema

Ina intt 00T BoE BRYKMCNEHWA DAINArasToR Ha Tak HadbiBaekd WAark nolbata, noasanas BECdTe

CNepayrio GEPYIMEHWA, HE TEDAA CRORCTBD COBRDLUEHHOA DEKDHCT DYKLIMH.
E npamaom IntdDCT Gnok WindowingTDA seiddcnaeTea no 3N2 waram noowema’

wiN—1-k}-1 wi{N-1-k}-1
IR e O (o FUIN
XM =1= 2 M == 2
( 0 1 ~wiky 1) ; {
roe k=0, ... N2
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B uupepcHon IntMDCT Grok WindowingyTOA BkivHMCcnNAaToR Cornacko:

wiN—1-k)-1 wiN—1-k)—1
(% ]|1 e (1) T (o

e ),
X (N-1-k : wik) 1), 1

roe k=0 N2

3TH BEIYHMCIEHWA MATEMETHYECKK IKBHBANSHTHE BEIYMCIEHWID, OMUHCAHHOMY BbiLUE, NOTOMY YTO dryHKLWA
okHa w (k) BeinonuAeT yenoswne TDAC wiky + wiN-1-k)*=1, k=0, N/2-1.

Mocne kExaoro Wara NogeEeMa NPMMEHAETCA GNepanHMa OKpyrNeHUA, 4To0R OCTaTeCA B LeNOYHCSHHOM
DOMEHE.

Breiuncnedde Inf-0CT-IW

Ana IntdDCT DCT- 1Y BeiqucnaeTea obpaTUMel M LENCHBCReHHLIM CNoCcoBom, HapaKKem Inf-DOT-Y.
t-DCT-1V ankHE: & peanqayeToA Tak HAILIBAAMEMA MHOTOMEDHEIMMK LEArEMA NOOBEMA. ¥ HUX MMEaTCA Cnegy-
OLLAA 0BLLAR CTRYKTYRA!

lz 0
Ay

C MATPULEN WOBHTAYHOCTH |y - paamepa N2 1 NpoM3BOnsH0E A Matprueil [NF2Y =< (NF2Y.

Mpuseredse aToH BNOoYHoH BMaTEAULLl CAHAYAET, YTO NEPESA NONOBMHAE BXOOHEX 3HaqaHii obpabateieasTcA
METEHLEE A 1 3aTes 100ABNAETCA KO BTOROH NOMNOBAHE BXOOHEIX IHAYEHNE.

JnA yenoYucne oD NPUENEEHUA BEXOLHEIE IHAHEHKA MATPHMULL A, NPesae Ye Mk 05anMTe, OKpYIna-
HITCA OO0 UEnoro YHCna.

ATOT RPOUECs MOKET DETh HHBEDTWDOBAM C MOMOLEID

[r,.,,.2 0 ]
- A 'r.l.l.l.? v

To BCTh TA #E CaAMaR MaTDHLE A NPHMEHAETCA K NEPEOA NONCEHHE IHAYEHKA, W NONYYaI0WHEsa IHAYSHKA
BLIMWMTAKITCA M3 BTOPOA NONOBHAHE! BXOOHBIX IHAYEHAA,

Ona obpatimors JENOUUCNEHHOTD NEMENHKEHWA BEXOOHLIE 3HAYSHMA A CKPYTNRIOTCR 00 LeNoro YKuena
NEpE*0E, Y8M BEYECTE HX.

UToGE NPUMEHUTE 3TY CTpYETYRY K INtMOCT, DCT-IY andael N paanaraetea cneayviow M 08pasom.

1 cs (D)1 1 cs ()

i Ell 1 ca(N/2-1) 1 Toce(NiZ=-1)

ber Wy '{n-r 1 SIN/2Z-1 1 1

.1 jl s(0) 1 .1

[J 1Zoct w,,...z][ f 0 “][-' S420CT W.-;.-z][* - %’l{f ﬂ]ﬂp

1
0 | -2 DCT Wy 0 o ¢ U
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OO THAUSHMAMM
GGS[EE—H.‘:
. [(2E+E an
Sk} = sin YT celk) = T (2k+fm T k=0 [ |
gin an

M METPHUAMA ERECTAHOBRK P O ¢

P-I-I-' 4k = FLF.+1 4h+1 = an.»z.qma = P4A+3. Sk+I = 1' k = D """ N'M'_.‘I
Po= 0 B apyrax cnysan,

TO @CTh Ka#MaA BTORAA Napa IHa4eHWid NEPECTABNARTCA. W

Oy = Qugananer = 1. k= 00 N2

O = 0B ppyrvy cnydany,

TO BCTE YETHBIE MHOEKCH PACTONATAKTCR B NEPEOA NONOBAHME, HEYETHEIE MHIEKCH PACNonNarakTch Bo
BTOOCH NONOBUHE .

TakuW obpaacw DCT-1Y &8 0CHOBHOM DaanaraeTcA Ha & MHOroMEDHLIX Waroe nodbama.

COOTBETCTEYIIUEE MHBEPCHOE PAANOME HHEM NOOLEMa 0NA MHBepcHere DCT-IY 0aeT BeipasaHUe;

! u]{: %a]{r_zlﬁucr IV, ! 0 ][r -tyZoCT wm]
|

DCT w,;‘_P-'::r'[

-t o 1}o I 392 DCT Ny 0 I
1 ~es(0)){1 i1 ~cs(0)
: : : Il :
1 —cs(NI2-1) 1 1 -—cs(N/2-1) /0
1 sINIZ-1) 1 1 1=
1 - &{0) ’UII\ LI

Briyucnenue Stereo-Inl-DCT-IY, wcnansaveMors gna Sterac-IntdDCT.
B cnyyae cirdana cTepes, KoOMpoRARHCTD Kak channal_pair elemeant C BEMHCUSHHBIMA COMMoIT_wind'ow 1
use stereo snimdcl. DCT-IV sriqucnAeTeA And oDoMx KaHANOBE 33 OAMH LWAar, BXM0Yan Betyucnedne MyS. 3o
LOCTArEaToA MW MCNONLI0B3HNE paanoieddA In-DCT-IV, onUcadiord Bislle, WM MCKTIoUe e TPEX 3TaNoE Warom
OOHOMEDHOTD NOTEEMA 1 OBYK NEPECTAHOB0K, TPUBOOA K
I ——I { I §
=1

[r 1}] 1 Lz et WN] ]!H 14‘9::1' IV,
e

0 !
1¥Zoer v, 142ZpcT W, 1z 1 [ncrw,, a
INZOCT M, ~242DCT IV, | [ 24201 3420 DCT IV,

CNegoBarenk-o aTo yNpowesse anroprTa DCET=1YW NowananT K MHTENDHDOBRHROMY BEIYMCIEHNID MATPALLE
MAE w DCT-IV gna nesoro M Npaecro kKadanoo. B atoMm pesuse ItMOCT DCT-IW patoTtaeT npM gnuduie N Bmacro
M2,

-1rncrlv

COOTBETCTRYIOWEE MHESPOHOE PAANOHMEHWE C NETESMOM ONA HHBepoHore Stereo-in-DCT-IY gaeTca pel-
PANEHHEM.

26

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 30/ 67
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-53556.12-2014



https://gostexpert.ru?utm_source=pdf&utm_medium=50266
https://gostexpert.ru/gost/gost-53556.12-2014?utm_source=pdf&utm_medium=50266&utm_term=page

rMocT P 53556.12—2014

[r u] f %J r-quucr IV, 0 i-%ﬁDCT v, [.f n]
-1 flg 1 o q‘EDr:T v, IJlo i [ =1
F4ZDCT IV, 242DCT W, pcT w0 121 13
4ZoeT v, -LyZoeT v, 0 oot | 134200 242

POpMMpOBAHAE WYMAa
B warax nogwesma, roe obpabaTegam Tes CHIHANk: BpeMEHHOro MHTEpBana, Snepauuin ospyrmeHUa cosnum-
HAKTCE C 0BpRaTHON COAIRK Mo CWWdKaM, 4T0G6 05eCneYnTs CREKTRaNBHOE DODMUDCaAHME WYKMA NPUENH-
HEHMA,
STOT Wy NpMBniKeHis BNUAET Ha 2 0eKTHEHGCT B KOGUPOBaMMA BE3 NOTEDL B BRCOKO4ACTOTHON obnac-
TH, [08 Ay GHOCHIHANE 00sIMHO COJeDWaT O4eHE HEBONBWOE KOMWYBCTEO IHEDIMM, OCOGEHHD HA YACTOTax GKHCkE-
peTHIalM 96 Ky 1 Beiwe. CneacpaTensHo HWAKOHaAcTOTHAA XAPaKTEpMCTHES WYME NpHBNMKeHInA yNyYWLaeT
AapPekTHEHOCTE KOOWPOBAHKMA G&3 NOTEDkL.
Menoneayetes hnsTp OpMUPOBRHMA WYMa NepBoro NOgALKS.
AnA ntdDCT 2107 QMNETE NPHMEHASTCA £ TREM 3TaNan Waria nodwema & odpatotie WindowingTDA WK
Nepacy ITany oKpyrnesua obpabotkn Int-DC TV,
Ana uweagcHoro InADCT ToT Me camisii @UNeTH NDAMEMSETCA K TREM 3TaNaM Waraa nodsesa & ofpaboT-
ke WindowingTOA 1 K nocneaseanty 3Tany okpyrnesua 06paborin uheepoeHoro int-0CT- IV,
5103 Anroputm ana IntMDCT u vHeepoHore IniMDCT
BulsHCnaH9A
Boe onepauyui ocHOBAMHE! Ha BeYMCIeHUAY. MenoneayiTea cnedyiowMe hopmMark:
INT32 onA BEONE. BRIBOOE W NPOMENYTOYHBEX JHAYSHIAR, NREOONPE QSN E0XPhHUMEHNTOR C DIHKCHDO-
BAHHON TOSKOM;
INTES ana yMHOWMEHMA & K03EEHULHE HTAMY C URCH POBAHKON TOMKDH, PRaYNBTAT L CMEWAINTCA W CoXpa-
HRIOTCR B INTIZ Cpasy NOCNE KawOoro YMHCHEEHWRA.
OcHoBHEE onpegenadya gna intdDeT
SINE DATA_SIZE = 8192
SHIFT =30
SHIFT_FOR ERRCR _FEEDBACK =86
Boe cnepayyi ¢ NAaBaWen 2anATod 8 anfopuTMe BeiNoNHAKTCA CNocoSomM C QUECHPOBAHHOR TOYEDA.
Yucno gpobHee BUTOR BEeTeA © Nosowsn SHIFT,
HeobxoauMiee E030EYUMEHTE C NNEBAKLWENA TOYKOR ANA yMHOMEHWA B LLAraX NoOwEMa W 4NA NpomMesy-
TOUHBIX BESHMCTIEHWA © @HECHDORAHHOR TOYKOH COXDAHAIINTCA KAK AHAYEHMA ¢ DHECKPOBAHHONA ToUkDH B INT 32!
INT 32 coeff = nearastint [[1 =<5HIFT) *FLOAT _coaeff).
Cnegyiuuse NNasaiowne o3dmduynes Tel COXDaHA0Tes TakkM obpaaom.
gineData k] = sin (k*pi/ (2*SINE_DATA_EIZE)). k=0..., SINE_DATA_SIZER2,
onpeneneHHeiME B sinelata [SINE DATA SIZETZ+1].
gsineData_cs (k] =1 - cos {k*pi F{2*SINE_DATA_SIZE})  sin (k*pi/ (2°5INE_DATA _SIZE)),
k=0,..., SINE_DATA_SIZESZ,
onpeaeneddemn b sinellala cs [SINE DATA SIZERZ+1].
CooTEETCTEYVIOWME aHadena ona oxxa KB0D npegonpenenanTca B KEDWindow FSINE DATA SIFEZ]
cooTeeTcTeenHo KEDWindow cs [SINE DATA_ SIZETZ].
CIoHOBHEE iy HELMKW ona ndDCT:
INTIZ2 mUuRSHIFINTI2{INTI2 &, INTIZ y, int shift) [
return { (INTI2 ) INTEY it )= =shift) |
!
INT3Z2 multShiftRoundiINTI2(INT32 x, INT32 v, int shift) {
return | { mutShiftINT3 2w,y shift=1) + 1 ) ==1)!
!
INT32 shiftRoundiN TI2(INTI2Z v, INT32 shift) {
retun [{fy=={shift<1))+1j=>1);

!
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INTA2 shifRoundINT32withErrorFeedback(INT32 y. INT32* errorFeadback, int shift) |
¥ #="grrorFeadback,
resull = shiltRoundiNT 32y, shilt);
*arrorFeadback = fresull << shift) - y;
Fedurn fresuft),
}
vaoid rotatelNT32(int index, INT32 xin, INT32 yin, INT32" xoul, INT3Z2" yout) [
xin 4= multShifINT32(-sineData_csfindex], yin, SHIFT);
i 4= mult ShiftINT32(sineDatalindex], xin, SHIFT);
xin += mult ShiftNT32{-sineData_csfindex], win, SHIFT),

“wolt = xin;
"ol = win,
}
vioid multHaifSqri2fINT32" x)
"w = multShiftINT32{sineDatalBINE_DATA_SIZESZ], *x, BHIFT);
}
void rofatePlusMinusiNTI2(INTIZ xin, INT32 yin, INT32" xout, INT32* yout} f
xtmp = xin;
ytmp = yin,
"xoul = xtmp + yimp:
*vout = xtmp - yimp;
]

vioid rofatePlusMinusMNormINTIZ(INT3Z xin, INTI2 win, INT 32 xoul, INT3Z* yout) |
rotatePiusMinusiNT 32 xin, yin, xout, pouf)!
multHalfSgr2{xout);
muliHafSq2 fyout);
}
void adafNTIZ(INTIZ" xin, INT32" xout, int N} |
For (I=0; i<=M; i++)
xoutfi] += xinfif;
}
void aifftNT I2{INT 32" xin, INT32" soul, int M) {
for (I=0; <M f++)
xoutlil == xinfil;
}
v copyfMNTI20INTAZ® win, INT32™ xout, inf M)
for f1=0; izl 4]
xowutli) = xinfij;
}
voud shiffLeftINTI2(INTIZ* x, int N_int shiff) {
For (I=0; j=M; f++)
X[l === ghift;
}
vioid shift RightINT3I2(INT32" &, int N, int shift) {
for (I=0; <! f++)
X == mhift
!
COnpegenasda nna anropytma indowing TOA:
Nna npasoro WindowingTDA:

direction = 1;
Ina uHaepcroro Windowing/ TDA:
direction = -1:
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ANTORUTM GNA NDAMOID COOTRETCTBEHHO MHEapCHOrD WindowingTOA:
if fwindowShape == 0) {
window = sineData,
window cs = sineData cs!
Jelse{
window = KEDWindow;
window cs = KBDWindow cs;
i
ermarFeedback =0,
for (1=0; i=<N/2; i++)
imp = multShitINT32{-window _csl[2%+1)"SINE_DATA SIZESZ N),
sigralfiN-1-L.
SHIFT - SHIFT_FOR ERROR_FEEDBACK):
signalfij -= direction *
shiftRoundINT32withErorFeedbackiimp.,
&ermorFeadback,
SHIFT _FOR_ERROR FEEDBACK),
}
ermorFeedback =0;
for (i=0c f<NA2 144}
tmp = mult ShiftINT32fwindowl{ 2441 )" BINE_DATA BIZENNYL
sighalli],
SHIFT - BHIFT_FOR ERROR_FEEDBACK);
signalfN=-14] -= direction *
shiftRoundiNT 32withErrorFeedback{imp,
demorfoadback,
SHIFT_FOR_ERROR FEEDBACK),
!
errorFeedhack = 0;
for (i=0; i=N2) i++) {
trp = muitShiftiN T2 ~window _cs[{2%+1)"5INE_DATA_SIZEN2°N)].
signalM-1-i,
SHIFT - SHIFT_FOR_ERROR_FEEDBACK),
signaifi] -= direction ®
shiftRounaiNTI2withErrorFeedhackitmp,
SevrarFeedback,
SHIFT FOR _ERROR _FEEDBACK),
!
ANTCEUTM ONA NPAKMOTD COOTEETCTREHHD MHBRpCHOro int-DE T-1Y:
BxogHeE aHaYeH1A NpectpasopeBAINTCA B NPAMEIE COOTRATCTEEHHED MHBEPCHIE IHadeHma Int-DCT-1V 1a
MECTE.
B criyyae Mono IntfMDCT signaldfid, ., N-1] npedacTapnaeT BEXO0HEE IHAYEHHA 0aH0r kamana, sigrnali[0,. ..
NIZ2-1] cooTRETETRYET BERXHEN NCNOBUHA AaHaqeHui signall [W2, . N-1].
Ecnw wocnoneayetcA Stereo intdDCT, anvea N AanfeTcs AscdHoil anuksoh dpeidnma B anroputsae inf-0CT-
IV sfgnaid [0, N2-1] npeacTaanaeT BXxoqHBEG IHAYEHKWE NEROro KaMana, a signall [0...., N2-1] npegeTasnaer
BXOOHBIE 3HAYEHWA NPABOND KAKAMS.
Mcnoneayetca epemeHHsl Bydpep MBuffer [k], k=0_..., N2-1 anayenmid INT32.
ANropETK ana ngamore nt-DCT-W:
MepecTadoaka B
if (Mo _IntMDCT)
for {i=0; f<p; i+=4] §
(signailii+2]. signailfi+3]) = (signallfi+ 3], signallfi+2]);
}
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Mepecradoeka O:
if (Mano_IntMOCT)
for (i=0; F=N; i) [
fempfi] = signalfif!

}
for 1=0; i=M2; ide)
signalfif = templ2*il;
signallNZ+] = templ2*i+l];
}

}

MpHMEHEHKE WAaroE NoTLEMa;
adcfiNT32(signall, signall, N2),

ifting Step2and3fsignall, liftBuffar, N);
addiNTI2{MBuTer, signall, NA2);
fiftingStepdsignalQ, iftBuffer, M),
agdiNTI20iBuffer, signall, N2),
ifting Stephanaddsignall, liftBuffer, N, Mono_ tMDCT);
adoiNTI2 0B ar, signail, N2);:

if (Moo _intMDCT)H
liftingStepTsignall, ifftBuffer, M),
addiN T320MBuffer, signail, N2),
iftingStepBisignall, iftBuffer. M)
adaiNTI20ifBuffer, signall, Ni2)

}

Y MEOMMTE Ha -1:
Ffor (R=0; k=NA2) k++) |
signalijfk] *=-1;
}
Anroputes ans ogparuoro "int DCT- W™
YIMHOMMHTE HA -1:
far (k=0 k<hNA2,) k++) |
sigralfik] *=-1;
}
MPMMEHHTE MHBEDCHEE WATK NOghEMA.
if (Mono_IntMDCT) {
fiftingSteptisignall, ifBufer, Ni;
ciffINT 32 (liftBuffer, signall, N2);
liftingStep T {signall, itBuffar, M),
diffiNT32(itBuffer, signall, N2);
!
iffing StepSandG(signall, ifBuffer, N Mona_IntMDCT):
aiffINTI2(IiRBuffer, signall, N2
iftingStepdisignall, iftBuffer, M)
oiffINTI2(IiftBuffer, signail, N2J
ifting Step2and3isignall, iftBuffer, N);
aiffINT3Z{iftBuffer, signail, N2);
aiffiN T2 {signall. signall, N2);
HMupepcHan nepactadoexa O
if (Mono_IntMdOCT)
for (=0, i<N; j++} {
tempfi] = signaili];
!
for (i=0; feNF2; iv4) [
signall2*il = temaolil:

at
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signallZ2*i+l] = tempns2+ij!
!
!
MupepcHan nepactadoBka P
if{Mone_IntMOCT)
for {i=0; i<M; i+=4)
feignalfi+2], signalQfi+3]} = (signallfi+ 3] signaldli+2]);
}
!

LWarv nogeema Ans NpRMors 1M MHBepcHorg ff-DO 7=
vaid lifting Step2and3(INTIZ2" signafl, INT32* ifBuffer, int N} {
coppiNT32(signal, itBuffer, N2);
shifthNommalize = DCTIVegn2 fxptiifiBuffer, N2 + 1,
iFishitNormalize = SHIFT_FOR ERROR FEEDBACK) |
shiftRightiNT32(iftBuffar, N2,
shiffNormalize - SHIFT_FOR_ERROR_FEEDBACK);
shitWormalize = SHIFT_FOR_ERROR FEEDBACK;
!
for (k=0 k=N2: k++}
ftBufferik] -= signall[k] == (shithommalize - 1);
}
orroreedback =10,
for (k=0 k<N2; k++}
liftBufferfk] = shiftRoundINT32withErrorFeedback(iftBufferk],
&erorFeadback, shifiormalize);
!
!
vold ifting Stepd(INTA2® signall, INTI2* iftBuffer, int N} §
coppiNT32{signall. iftBuffar, N2);
shifthormalize = DCTNVeqr2 fixptliftBulfer, N2Z);
for (k=0; k<N/2: k++) |
IiftBLferik] = -shifRoundiNT32(TRtBuferfk] shifthormalize);
!
!
void liffing StepSandGiiNT3Z2 signall, INTAZ® iRBulffer, int N, int mono)
coppiNT32{signall, iftBuffar, N2),
shifiNormalize = DCTiIVegtZ fixptiftBulfer, M2);
shiffRightiNT 32{TfBuffer, N2, shiftNormmalize ).
if fmaonal §
for (k=0 k=h/2 k++)
IftBuiferdk] = mutShRINT32{-sinaData_cslstep™ (2 k+1)]
signal1N2-1-kL i SHIFT-1)); )
for (k=0 k=h/2' k++]
liftBuffarfk] = {(IifBuffarfic]+1 }=>1);

}
voud [iffingStepTINTIZ® signall, INT32* IRBuffer, int N} §
for (k=0 k=p2; K++)

TfBufferfMN2-1-k] =
multShitRoundiNT32({sineDatafi2 k+1)*SINE_DATA_SIZEAZ*N]],
signalljk] SHIFT);

}
void ifingSiepB(INTIZ® signall, INT3Z" IftBufer, int N §
for (k=0 k=hi2; k++)

liffBufferfk] =
multShitRoundiNT32{=sineData_csfiZ"k+1)°SINE_DATA_SIZEAZ'N)],

a1
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signal [M2-1-k], SHIFT),
}
AnropuTe gna SORT2VDCT-IV:
Kak o npAmMmom, Tak 1 8 sHeepeHas iMt-0CT-IV TpebyveTcA suvucneHte SQRTIZ)ODCT-V.
STO BEHYHCNEHAE BaNOMHASTCS ASTEDMMHUDOBAHHEM CNOCoGoM C DUKCHDORAHHOA TOYEDN,
inf DCTIVeqn2 fixptINT32 *data, int N} {
praShift = msbHeadroomiNT 32{data, N) -1,
if foreShift = 18} praShift = 15;
if{praShift = 0) praShift = 0;
shifiLefiINT32{data. N, preShifth,
profModulationDCT _ fixpldata, xr, xi N
ftahift = st fixptixr, xi, NA2L
postModulationDCT fixplixr, xi, data. M),
shitNormalize = {Tog2int{N) - 2) / 2 + preShift - [ftShiR;
sgr2MNarmalize = (log2intiM) - 2) % 2,
ifisgri2Normalize)
for (i=0; J<N; i++)
multHalfSqr 2 &datali]).
}
refurn shifthlormalize;

MpegsapyTensHan MoOynALMA gna DS T-1V
wvoid prefodulaionDCT_fixptfINT32 *x, INT32 *xr, INT32 *x1, int N}
forfi=0 e 4] §
rotateiNTIZ4 1" 5INE_ DATA SIZEA2N),
w2 k2]
Sexili Eexrfij)
rotateiNTI2(4"+ 31" EINE_DATA SIZEA2N),
AT w220
SxrfNYZ -], Bxif2-1-]);
!

|

MoctaonynauwAa nna DCT-1Y:
void postWodwationDCT_fixpt [INT32 xr, INT32 *xi, INT32 *x int N} {
x O] = xr [,
¥ [N-1] =-xi [0,
far (12121 =N T +#)
rafatelNT32 (2*'EINE_DATA_SIZEN,
xr {if.-xi 1],
&x [259]  &x [N-2701]);
rofatelNT32 (2*'EINE_DATA_ SIZEN,
EFING2], xi N2,
& [2%0=1]  &x [N=2%1]);
}
rofatePlusiinus NormIN T2 (xr [NA] xi [NA].
&x [N2] . &x [N22-1]);

Split-Radix FFT!
int sifft_foapt(INT32 *xr, INT32 *xi, int N} {
AumsShifts =10,
SL=124 N2
for (L=l =Ny L*=2]f
M=NL AM=N N2.2Y
M2 = M2
M4 = M202;

a2
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S L number of sub-blocks
M fengtty af sub-block =/
numShifts += shiftfiRequireadlxr, xi, M)
far (i=0; <L) 4+ §
O butterfly an (x[k] xIM2+k]). k=0, N2-1 on each sub-biock */
for (k=0; k<hM2 k++) [
rofatePiushinusINT 32 (xrf* Mek], xi M +MZ+ K],
Exri k] Exr[T A+ M2 +K])
rofatePiusMinusINT 32{ 2T M+ KLl M+ 02 + K],
Exifl M) Exifl M= M2 +K]),
!

1
numShifts += shiffifRequiradxr, xi, NI
FiM=2){
for (I=0; 1<L; [++] {
if fsrfftindex(l) == 0} {
S ENZANS k] o= o N2eNA+ R k=0, N4-1 on each sub-block
HE
for (=0, k=<M4, k+4+) {
Swap{&Exel* M+ A2 4\ k] SilT A+ M2+ M4 +i] )
XM M2 g k] = A,
}
jelse{
S ocomplex multiplications *f
fargk =1 k= M4 k+4]
rofalelNTIZ2(4* K 5INE._DATA SIZER2 M),
i A+ K], xer T A +K],
Sl M ] Bexr [ A+ K]
rofalelNTIZ(4*k*SINE_DATA SIZEN2*R),
=Ml M+ M2-k], -xrfT M+ h2-K]
Soxr{ P M HM2-K], ExilT MM 2-K]);
}
for(k =1, 3% < M4, k++4] {
rotateliNTI2(4*3°k*SINE_DATA_SIZENZ*M),
KT MM 2 k], s A+ A2 k]
Exil M M2 4], & xr{T* M+ M2 4 K]}
rotatelNT32(4" 3k SINE_DATA_ SIZENZ"M),
- KT M+ AAK], e[ MR- K],
Sexer[T M 0=k ] B[ M 4 AA- K]
)
for 3%k < 2*M4; kv +) [
rotateiNTIZ(4°(M2-3" k)" SINE_DATA_SIZENZ2"M),
KT M2 K] - 5rT M2+ K],
S A+ AA2 k] ST A+ M2 4k )
rotateiNTIZ/4*(M2-3"k)*SINE_DATA_SIZER2*M),
<X A AR, e A 40K,
Sxill N+ MK, Bar A+ M=K
}
for {; 3%k = 3°M4, k++) [
rofatedhNTI2(4" 3 -MESINE_DATA  SIZELZM),
~EFP A A2 4 1] wifl B A2+ K],
Exct[F M+ M2 4 k], Exr [ M+ M2 41]);
rotatedNTI2(4* 3 k-M2)*SINE_DATA_SIZES2*M),
g 8 4 AA-K], w1 A+ M=K
Sl M M-k, B[ M4 AA-K]),
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rotatePiushfineeNormn INT 32 (ilT A=A 4] sorT 0 4004 ],
&xrfT M +hd4] Exil A +044]);
rotatePiustdmus NormINTI2 - xrfF M+ M-A4] kil M+ M-8,
&xrT M+ RA-8A4 ] Exift A+ M=)
}
]
}

i

Oit_reverse fixptixr.N);
bit_reverse fixptixi N
return numShifis,

Baaosele dyHkmmn ona FFT.
int msbHeadroomiNTI2(INTIZ *x. int N §
max =0
for fi=0 i< i+ ) f
max [= ABS[x(il;
}
rafum (30=log2infmax));
}
int shiftifRequired{INT32 *xr, INT32 “xl int N) §
shiftRlequired =0,

if ({ImsbHeadmomINT32 (Nl imsbHeadroomiNT32 (i M) {

shiftReguired =1,
shiftRighHNT32(r, N, 1)
shiftRightiNT320a. N, 1),

}
return shifRequirea;
J
vold bif_reverse fixpf(INT32 *x, int M} {
for fm=17=0; m=f-1; m++} §
forfik=N==1; (l{ii*=k}&K)); k===1)

if{i=m) swapf&x(m] &x[jj]:
}
i
sritindexTabie[32}=4{0,1,0,0,0,1,0,1,0,1,0,0,0,1,0,0
0,1.0,40,0,1, 0,1, 0,1,0,0,0,1, 0, 1}

int srftindexiing ) {
retum siftindex Tablelfsiftindex Tablefl=>4[<<4 )|[1&0xF)]:
}
CEpatoTia NpAMOND W MHBERCHOND LenoYrucnerdoro Micd/Side:
void InthidSidelNTI2ONTIAZ 1, INT32* 1)~ LR = MAE S
{
m="1
&=
m 4= mutShitRoundiNT32{-sineDala cs(SINE DATA SIFE2], 5. SHIFT),
5 += multShiftRoundiNTI2 | sineDataTeiNE _DATA SIZELL m, BHIFT),
m += Ml ShiftRoundiNT32{-sineData cs[SINE _DATA SIZESZ] & SHIFT),
*1=g
r=m;

}
vord inverselntMidSide/NT32(INTI2 1, INT32* r} 5~ MiS -> LR~/
f{

m="1;
E=7r

34
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5 -= multShiftRoundINT32(-sineData cs[SINE DATA SIZE/2], m, SHIFT);
M -= muitShiftRoundINT32( sineDataTsiNE DATA SIZE/2], s, SHIFT):
5 = multShitRoundiNT32{-sineData_cs[SINE DATA_SIZE?2], m, SHIFT);
“{=g

ir = m..

5.11 BeiuMcneHMe TA0NHYHLIX IHAYEHMA HA OCHOBE KOMMNAKTH LI TaBnKy

JHayenus Tabnuy sineData. sineData cs, thrlMantisza () w invQuantMantizsa ) Bel4MCNR0TCA 13 KOMNaKT-
Hiix TAENMY & TNprnosedd B, 370 oNUCLIBASTCA B CNEQYIOLIEM NCeBEO0KOLE:
M interpolate value between v0 = dafafl] and v8 = datafg],
using addiicnally vmé = datal-8] and v16 = datal1g] */
INT32 inferpolate Value 1o TIINTIZ2 wni,

INT32 00,
INT32 w8,
INT32 w16,
INT321)
{
INT 32 value;
INT32 o, a2, J3;

a1 = 2*v8-v0): M~ 1 add 1 shift =/
o2 = v&-wmB, ~ 1 add */
g3 = wWiG-v, 1 add */
iFil==1)§
valve = vl + [ (B a2 - 02 + g1 + 64 ) >=T ) " 4 adds, 2 shifis */
) else if {l==2} {
valve =0+ [ {2°d2 + d2 4 d1 + 16 ) >>=5); /™ 4 adds. 2 shifts =/
}alse if fl==3) {
valpe = vl + [ (16°d? - g2 + B*d1 + a1 + 64 ) == T ). # 5 adds, 3 shifis */
Jelse if (l==4} [
valvg = vl + [ {d2 +dl +4 ) >>3 )/ 3 adds, 1 shifts */
Jelse if (I==5}
valve = vB - ((16°d3 - g3 + 81 + g1 + 64 ) == 7 |, # S adds, 3 shifts */
}else if (I==6} {
value =vB-({2*d3 +d3 +d1 +16) >>35 ),/ 4 adds, 2 shifts */
Jelse if {I==T}
valve =vB- [ (83 -d3 4+ 01 +64 ) >=7 |~ 4 adds, 2 shifis *f

}
refurn value;
I
INT32 interpolateFromCaompact Tablelint index, INT32" compactTabla)
{
INT32 value:
§ = index%i,
k = indax/a;
iF{f==0]{
value = compact Tablalk+1];
refum wvalue;
i
value = infarpolateValua1ioT fcompact Tablafik],
compact Tablefk+1],
compactTablefk+2],
compact Tablofk+3],
w
36
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refurn value;

}

AuadeHna ona Tabnuy sinelata v sinelala 8 aRMUcnAKTeA, NpuMeHag sineDalalindex] = interpolateFrom
CompactTablefindex, sineDataCompact) u singData_csfindex] = interpolateFromCompact Tablefindex,

sineDataCompact cs).
Auauerna ona cydkyud invOuantMantizsa () BeHACAAK TR COrMNAcHo
INT A2 imvQuantMantisgafint quant, int res)

{
INTIZ value,
INT3Z pow_2_quatfd] =0, 1276901417, 1518500250, 1805811301),
St {powi2.0,resM 01 2 SHIFT]+0.5) %
i fguant = MAX TNV QUANT TABLE) [
value = imvQuantCompactfguant];
if {res > Q) fvalue = multShitRoundIN T332 (value, pow_2_quatfres]. SHIFT); )
Joelse {
I = quantHa;
k = gquant/a;
if (1 == 0} fwalue = inQuantiMantissalk, res)=<4 M BY43) =16 = 284 */
Jelse {
value = inferoolateValue a7 imvQuaniMantizzalk-1. reg) =<4,
imQuantiMantizssaik, res) <=4,
invQuantiantizsafic+, res)<«=4,
inQranthMantissalic+2, reg)<ed,
i
Fi
}
refurm value,
}

Axadenmre onA QyHELWC hrildantissa () BeI4MCNABTCA COMMAacHo
INT32 thridantizsalquant, res)

{
INTIZ value,
INTI2 inwQuantl;
INTI2 inwQuant;
I {quant < MAX _THR_TABLE) {
valle = thiCompactiresifiquant];
Jalze §
invQuantd = imQuantiMantissalguant, res);
InyQuant = invQuantMantizsafquant+1,res);
value = ivOuant1+(finvQuant0-inyQuantt ) *13)»>5];
i
Fetun vaiia,
}

a6
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MpunoxeHne A
[cnpaso4HoeR)

Onucanme Kopepa

A.1 OB3op

Konep SLS rexepupyeT onR gaHHorg ayagwoxoad FOM notox Detos Ge2 noTepes, ROTOPREH MOHET OEKOOWMPOBATEEA
B pAIpAgHO-TOHMHYR penpogyruye PO gadHors ayguo now Bcnone3isaqny gesogepa SL5. Kpowe Tom notox Dea
NoTeps, CREHEPHDEEEHHEA ¥00apan SLE, roseT DuTe YOE4EHHEIM, 4TO0BI NOHMIATE CRODOCTH NEPpEga~H G0 CHOPOCTH
nepegaqy Gazosoro xogapa MPEG-4 GA. Taenm 0Dpazom Normy<asdLHAcH noTox BUTOE MOEET OSKOJHDOSaTRECR QERDOS-
por SLE. yrodel 0Opasoaate DENPOOY KLY MCEOO0HDIT BY0M0 G NOTEQAMM TEEHM CNOcoDoM, ST NYHILER TOYHOCTE CHrHa-
na Bcarna JocTHISEaToA ¢ Gonee BwcORMME CHOPoCTRMY B ypoBHe LLE,

A1 KopupoeaHve C NepegUcHpe TMZAUHMER

OrA npougcea KOQKDOSEHKR, BRIEMHEHWEND METOS NEpEaucxpPaT3aUry, B0aMOEHE 488 nagxona; cybonckpeTi-
1auds B pomess MOCT W cyBoucepe rM3aUns Bo B0eMEHHOM BHTEDBANS.

Baxagror curHan npy cybouckpatdauynd 8 gomeds MOCT obpabateeastes InfdOCT onveer asf 1024, 1 nepewa
1024 CHakTpanpHBL SHESEHMA NOOGaHTCA B kodap MPFEG GA.

ArA BTOROD BOSMOMHON NOOX00E KOOMPOBAHWA BAOGHOR CWrHaN cyDgQUEHPETHIMDYETCR BO BPEMEHHOM MHTEp-
BANE K MAPANTENEHE BENONHASTCR NONHEA H3CTE kogyposanns AAC

A2 Uenmoywcnendsin MOCT

InifDCT onecsBENsA B HOPMATHEHOR HaCTH.

A MpynnUpoELE W YepeOdEaHne

CyLUSCTEYHIT 028 TANE OHHE, KOTOPERIE BENoNLIE0TCR B prand3aund SLE. Onl Tande =e Kak npy paboTel G OEHE A
AAC. Qoo AENABTER OMMHHBIM OEROM & koaththyuumedTamn InfdODCT o= 1024, gpyrog — sopoThoe oeHO © eosdebuge-
aHTamy IdDCT osf 128, B orodHo@ 2y OMONOCAEQ0BATENEHOCTH NPYMEBHRETCR LENOHMCNEHHOE npesdpaloeaHis.
Kiorpa menanesyarch KopoTroe okea, Hadop athduagpedrog o= 1024 InfMDCT obpaBareieaeicA ke marTpuua 8 yactar-
Helmy poadipugnenTaMd 027128, npegcTasNAOWMMeN 2peMA-4acToTHYH SEONHUAIN CHIHENE HE NPOTRMEHAH BOCL MW
KOPOTHAX GKOH. TOT ®e CamMmbil NPOYScs TPyNNEpoERH ¢ Hepes0eaHEs, NprHATEA B AAC, npewmeHAEToR agece. “rodel
ObITh ONpESENSEHHLIMK, NEEONONDHEM, YTO Nepas yapanoeadwam Habop o keddmumedros as™ 1024 IrfMDCT wHoBs-
CHpYITCA xak o [g] [w] (5] [k], rae

g — WHIBED My

W — MHOSKG OKDH B MReEnas rpynne;

i — MHEOSKE NoNos MacwrabHor oadabrueHTa B Npenanax oEHa;

ki — vHgekc ®0a3dhuUWMERTOE B NPEDAnay NoNackl MECWTA0HOM E0adkiryreaHTa ¥ CMERA NPEBLIA BHOEKD KaMe-
HASTCA HawnBanes GoicTpo.

Mecna yepapoeanda xoshhulpmedTs HHgEcHpyTCA k3K ¢ Jg] 18] [w] [X]

B nocnenysolms pE30ENEN, HOMIE MENONLSYETCH KDPOTEDS OFHO, NPEONAONETEHT, 470 CHIHENLHBIR NPOUSCE BeINON-
HASTOA HE YePedylLSkcA CREKTRE QNR BOCEMKE HOPOTEMY PAMOR OKHE, SCAH HE ONPEgenSHo MHOE,

A4 Uenovyrwcnenssin Mid/Side

Ecnw gnR nesoro M Npaecio KEaHanoe monanszyetcA daro IndMDCT, ram, ros dnar 75 yorasaenueaeToch g "1 K
NoNoCEM MacwrabHorg woadubyyeesTa gonsHa DTy NPMMEHSEHE yenoHwcnadHan cipadomea MAE.

Stereo NtMDCT nocTasnAsT no ymandanwe cnertp M5, Cnagoeatensio M5 gonsHo OeTh BbIKMKOHEHD SNH
nonoc MacwTabHoro oadipayredTa Tam. rge oHo He TpedyaTtea.

A5 Hopmanuzauwa nepen Kogupogadnem A4AC

Mecna ImMODCT macwrabien voaddmynanTt corg sealing HononeayeTcq, STodsl HOPMENWIOBESTE ROSgdUyKEH-
Tel ikl MDCT ons kzoenor nonoce wacwrabroro koaddmunedta s, yTobe oBecnequTe Bazoewi BXOOHDA ChesTp
ypoaHA AAT & (k).

Mecna 00T npy ropeanezagen ostdmgusastoe of ) IntWOCT gnA kas@oR nonocs macwTadHors kosdidia-
UMEHTE S ACNONEIVETCA MAcW TADHEMA poaddmuneqT coresoalng, w1obs 00ecnawiTe BXOIGHOA cnakrp Sa308000 Y pOBHA
AAC e k).

¢ = corg_scalimg - .,

rO8 FHa4eHne MacTadHom kdadubuuwedTa core_scaling CoBMBCTHD ONDELENASTCA TWNODM COOTESTGTBYHILER
NenNocel MAcWTabHon koadebywarTa v ARMHoR CADBE BAOOHIN O 8yOWD. JaHHBIMY B cnegyowed Tatnmua:

ar
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Tabnwua A1 — 3nausHue core_scaling

Orwrs cnoon 18 20 24
Tun sfh

AnubHes owko (2048}, MS e bl 2 18
AnukHos okwo (2048), ne MAE 32‘5 2.."5 1"2_*1'3
Kopotkos okHo (256), M5 847 JZiz2 Nk
Koporkoe orHo [256), Ha S 16 1 Mg

MNoche ROpRanEIEUEe HOpMENHM30BaHHBIA ¢° KBAHTYETCR Da10emM kBaHToEaTANEM AAC, Y8l MHOSKC KBAHTORS-
HAA BbIBOAE ) 3aTeM koaupyeTcA no Xaddmiany. NoToM oH MyNETANNSKCHUEYETCR © Haolxogueod onNonHuTansHon
NHPOPMALMER, HENPHMED MACWTEDHEM EoadebruprersTom scale_faclarfsfb), MCNoNe3yeMEM B KBSHTOBITENS ONA HaK-
OoE Nonocel MacwTabeors posdirywanTta 5o cormacHo carTarcksy noToxs Butop AA0 YyTob reHeprpoBaTe Da30BLIA
noTor Buroe AAC.

Al OTobpaKeHHe oLWKEOK

B yposHe LLE npoyenypa orobpasedud owaBor sononeayetes, 4Tolel yOandTe BHIIopMaumui, koTopas yxe beina
soawpoBaHa g Gazosom ypoede. Beog 8 mogyne oTobpasesms owwdor RermetcA 1024 poadhdmuypnedrane ofsiifik) intdDCT
B AWana30HE HeNepeqHCEpETAZALHA W erd CODTEETCTEYIILWMM KBAHTOBEHHEM 3Ha4eHWaM B Dasoeom ronepe quanif=i)
[k, Ero exiB00 REMAETCR OCTATOYHEM cnexTpom TMOCT nes.

AT Kopep BPGCACBAC

B SLE ocratoudei cnaatp nMOCT res nogupyetos Eogupyrowem npogacoor BPGCACEAD, HOTOp:d COCTOMT 1
CREMYHILHE Waios:

onpEsensHue napameTpa BPGLCBAC:

HOQHPOSEHHES RASPRGHOA METPHUE OCTaTOMHER USMOYMCHEHHEX CHEKTPEMbHER GAHHEIX,

HOOHEOEEHHE HASKOSHERIE THHECKOND PEsHME CETETOHHEL U NOSHENSHHEIX CRasTRaneHeI OaHHBE,

A.7.1 Onpegenedmne napameTpa BPGC/CBAC

Kar napaeld War HOSHTGHLUMEVESTCR MEBECHMANEHRE PE3PROHGIE METPALE May LD Ons a0 nonocsl Macu-
Tabdora koadiprunedta. Ons implicl Band masceantHaA pEIpAGHAR MATpuya M ons Lamibis OCTaroqHBIE SNeKT-
PAMBHEX GEHHEE MOKET GhTe BEHHCNEHE M3

M{g] [wirt] [sfb] [ten] = INT {fog, [interval [9] [win] [sf] [Bin]l,

roa imfenvallg]lwin][=b][Hn] sEnRETCR MHTEpEanDM KBAHTOBAHHA AAC.
Onr Exphici_Band. 8 paesics ke

Mg] [win] [sfb] [bin] = INT {fog, |res [g] win] [sfb] [bin]]},

¥ panes onpadenfes cg,0=-1 gnR BLIUSYNOMAHYTOND BRHBCREHRA [0g. MakcumaneHan pazpRoHan mMartpada
max_bp On\ B3SO NoNoes MAcwTabHore roadbuUMEHTE AENABTCR MAKCHMMANEHEIM SHaHeHaM M ONs CnekT pans-
Hbl% JAHHEX, HOTORBE NpWHIOnear sfi

rmax_hplgl [2f] = max (M [g] [win] [sf] [Bin])

Mocne obHapy#eHWR max_ bp onA ka0 Nonocel macwtabHore rosddgeedTa lazy ael0WMpaaTcs w3l Tpax
BOAMOHHBL. EHEHEHWRA max_bp-1, max_bp-2 » max_bp-3.
AT.Z2 KogupoBanWe paspROHOHA METPHLULI CCTATOYHBEIX LENOYHCNEHHLIX CNEETRANLHLIX OaHHEIX
Crenyrolwwid NCEBa0R0a HNNECTRHPYET. KEE HOOUPYHTER 3HAK H BMNNWTYOLE COTETOMHEY CNEkTRaneHeE QEHHBIX
TrtfdDCT res B noOTORS gaHHwx BRPGEACBAC, JnesedT cnpaedd M 4NA HEIHA4AWESH NENOCE MACWTABHOR KosddnigueH-
T4 YUTARAENWBEIBTCR B 3HAYSHME max_bp, 4100 BbiTe COBMBCTHMEM C NPOUSCCOM DEKOSUPDEARMA. Ha nonooax mac-
wrabHoro posddvyMeHTa, ans Tape fazy be= 0, BpNaNHABTCH NPOUWESS Kognpoeadns BPECACBAC,
J* preparing of help elarmanls
far [g=0:g=num_window_grovps;g++)f
for {sfh = 0:sfb<num_sfb:sfh++){
widfh = swh_offselfglf=fb+1] - swb_alfsaligfi=fh),
far fwin = O)win <window_group lenfiglawin++)
far (bwn=0;bin<wighhbin++]
is_sigfgliwinifsfbj{binf=
{fquarilgiisfoffwinfbinl)&&(band_type/gilsfh)==lmplici_band)}#1:0;

]
cur_bpfgifsit) = max_bplgifsh);
h

af
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/
ST BPGC/CEAC novmal cading process

whila ([fthers axisiz max_bplgllsfhl-i == 0) && H=LAZY BFIS
for fg=0ig=rnum_window _groups; g+l
far {s5fy = D:sfb<numm_sibsfh++)f
i {{cur_bpjgifsfoj==0] && flazy_bplgjisfh] = O)){
width = swi_oifsedlglfsib+1] — swib_offsellgiisih);
for (win=0;win<window_group_lenfgl:win++)f
for (bin=0;bir=widthbin++ }f
sy = {abs{res[g/{winl{sfhjibin{i&(1<<cur_bplgisfhi}) ™0,
sgn = (signiresfg/fwinifsfbjibinl+1)2;
if fintervalfgffwinji=tblibin=resfgliwinjlsibjibin/+1 <<cur_bpjgjfsfh]) {
ancadedsym, freg )l & encode Bitplane cor bpts
if (is_sigigifwinjisij[bin]) & & sy
encodefsgn, freg_sigrl;  ancode sign W IF recessany © S
i=_siglgifwinf{zibjfbinf = 1;

cur_bplgfjsiby- -;
!
, }
The BRGL/CBAC lazy coding mods is sfarted affer the firsf NUM_BF bil-planes have besn coded.
M BRPGC/CEBALC lazy coding process
Rush_encodef). ™ Rush the AC encoder before lazy coding */
wihile (there exists max_bpjglfsfbf-r == 0Jf
for fg=0g<num_window _groups;g++)f
far {sfly = O:sfb=num_sfbosfb++)f
i {{cur_bplgifsihj==0] && {lazy_bplg|sfh = 0)){
widhh = swi_offsslgifsi+1]— swib_offsci{giisiy);
for fwin=0owin<window _group lenlgjwind+)f
for (bin=0;birr=width; bin++}{
sym = [absires[giiwinilsfhbin]) &1 <<cur_bpfoifs])}71:0;
sgn = {signires{gilwinfisfbiitinf)+1)/2;
if {intervallgliwiniisfibiibinf=res{ofwinlisfb)ibind+(1<<cur_bpiglisiol) §
wiila_bil{sym); ~ encode bil-plare cur_bp®/
i ((%s_sigigiiwin][sfbifbin) &&{sym
wiila_tilfsgn); /1 snoodes sign bt i necessary ¥
is_siglgliwini{sfojibinf = 1;
!
s
!
!
!
cur_bp/gljshj- -/

}
H

AT KogvpoEadie KOOQOM HUZEOIHEDreTHHECEOrD paxmma [LEMC)

ArA nonoc sacwrabhors sosdduymedra & fazy bp=0, -1, -2, » -3 0CTATO4HBIE CNEKTRANBHWE D3HHBIE Nes HE
sopmpyiotoAd BPGLCEAC. BMecTo 3TOrD oHM EOOMPYEITCR NpOUSCCoM soawposadna LEMC. B HuamosHEpreTHHECKomM
PEXMME BMAMHTYOS OGTATONHLIE CHEKTRANEHEIE JAHHLIE MS% CHEYENE KOHBERTHRYETCA B QBOH-HEIR dhopMar, k& nepsa-
“ucneHn B Tabnuus 26, Mony4auasca QE0HUHER CTROKS I8TamM HogupyeTeR apudmetdecsy. Npoyecs iEiosHepreTe-
HECHOTD PENMME KOOQWPOBAHWA BLINOMHRSTOA HENOCPEOCTEEHHD NOCNE Tar0, Kak J2esplUEeTon MPOLect KogupoBaHIA
BPGC.

a8
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Mpoyecs HHIKOSHADMETAYSCRONT PEEHME KDOMPOBAHAR WMHOET PAPYETEA CREOYHALMM NCEBa0KO0OM.
for fg = 0;g < num_window_groups, g++i
o (5B =0, s <num_sfbroum_ost sbesit+)]
it {[cwr_bpfglisio] == 0} && (lazy_bplgjfstbf == 0))
{
medfh = swh offsalfglisib+1] — sad offseilglisih)-
far fwin=0win=window _group fenfgfwin++)]
pos =10;
for (hin=0:big<widif, bin++ )
if (hz_Ne ics _eof (I

armp = abs{res{gi[sibjiwinjbini);

sgn = (signiresfgjfsfbfiwinlibing) + 112

durnb = armp,

while folurrb = Q) {7 binarize and encoding Ffor non-zero res”/
encode| 1. freg_silsnceposifion]};
posiian++;
i (position=2) posilion = Z:
o - -

4

iffamp I= {<<(max_bpfg]jwinjfsfl + 1} - 1}

ancodefd, freq_siencefposifion)); & encode of ferminalfing 4 °
if [amp)
erncodedsgr.freg_sgni; © encode of sign symbol™s
}

Crnenyeowsi noesgokos obsrckret. kaw 8 BPGL/CEAC apume THHSCEM KOAMDYETCH QB0MHHLIR CHMEDN 1 NRoUSEC-
T HHAKOSHERTETHHECKON DERMME KDQMPOBAHHR.

CnpegensHuA;
Bidefine CODE_WL 16
#idefine FRE_EHT 14
Bidefina TOP_ VALUE ([flomg) ! = < CODE_WL)-1}
#idefine OTR._VALUE [TOP_VALUEM+1)

#ldefine HALF VALUE {(2°0QTR_VALUE)
#idefine TRODOQTR_VALUE {3* QTR_VALUE)
MHrunanvaayma:
fow = 0;
high = TOF_VALUE:
hils = [
MognporparMmMa Ko OuposaHIrA:
void ancodefind sym. ind Frag)
f
range = [lang)ifiigh-owi+1;
it {s5pm)
high = low + frangefreg>>PRE_SHT)-1;
alzg
low = law + [range Treq==PRE_SHT);
far i
I thigh=HALF_VALUE}
oot Bl
witle [fhits = 0) |
acdput &t 1)
fhilg -- -
!
Jelse if (low==HALF VALUE! {
output bid{1);
witlle [ibits = 0) |
acdfoud Bk (Q);

40
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futs - -,

Jow —= HALF_VALDE:
high -= HALF_VALUE:

Foeige i jowr=0TRHR _VALUE && high<TRDQTR _WVALUE) §
fhits +=1;
Iow -= QTR _VALUE;
high -= QOTR_WVALUE:

} alse

break;

Jow = 2%aw,

high = 2 figh+1;

redurn;

!
CEpOG COCIMORHUE KO0UDDgaHLIR.
J* flush the sfate register of AC encoder’s
Rush _encode()

fbils +=1;
if flow = OTR_VALUE)
ouitput Belfd):
wihille (fhits = 0} {
awdpud Bk (1)
flaits - -
4
elsg
ot BT
wiile [{bifs = 0) f
otMped bl (O
fhils - -
!

A8 MeTon ycevyeHHA NOTOKA BWTOE NYTEM Bro NOEBTORHOID aHaNM3a

MonHeslE noTor BuTos SLE sockat BeiTe yoeded npd NEBOR QOSHH0A UANEEDA CHOPOCTH NapEEa-M RpocTemM Cnoco-
dom. Mogndueayen aHasannn e ics fenglh He BrmAST Ha pPEIYNETATE J8X0QAp0RaHME LLE nepen ToHEO@ yOEHEHMA,
Tak Kaw e _fcs fenglh HE3ESMCHMD OT NPOUsOYDE 4Ex00MposaHns LLE. Yoadadwe noTtosa SnToe mocket BeiTe BeINOnHE-
Ho cnegyilKe obpason:

1. Canrarte e _ics_fength na notoxa Garoe;

2. Cywrarte novow BuTos LLE;

3. BemucnnTe QOCTYIHYED Onudy GpefdaE 8 0aHHDA USNEB0R CHOPOCTH nepa =M. Camsi npocton cnocal esqmc-
TTHTE AGETYIRHYED SAHHY GpermMa cCnenyowmi:

fargel_bits = (inl) flarged_bitradel2 "1024 "cefsampling_rafe+0.5)-16,

fargel_bptes = {fargel Bifs+T)E.

MepemanHan largel hitrafe npeOCTAEBNAST UENEBYH) CROPOCTE napana-H, but'c. Mepemedyas osf NpEQCTARMART
HEKTOR NEPEOVCEPETHIaUNA. MNepsmednan sampling rale NREOCTAENABRT YACTOTY OWCKPETHIEUMH BXOSHOND Sy QMCGH-
Hana. o,

4. DOnpewte Ve _ics langhh, B3RE MUEHUMYM SOCTYNHDA ONMHE Ppedea 1 TeRyWed SrHbL pedmMe.

fe_jcs lengift = mun (le_ics langth, largel bylas);

5. MNeHepMpoEaTE YOSHEHHBIA noTor Dutoe © obHoanendes e ios lamgih.

Mony-=aWWAcH YEEHEHHER NOTOE GHToE DeXDOMpPyaTcn METoOoM MHTENNEXTYANBHOND apwhMETHSECROND SEDON-
DOBEHWA, K2K onncado 8 5.5 2 5.

41
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Mpunozxeuse B
(obAzaTensHOoE)

Tabnuuel ona npegonpeaena - KoagrbuuneHToR ¢ HKCHPOBAHHOR TOUKOW

Tabnuwya b1 —oefing SINE_DATA_SIZE 8192

* B0, pifd) ard +-1 %
INTA2 singDafaCompact[518] ={
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BTABE5GE 1.
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GE130324.
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GE2563348,
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758917205
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P {l=cos)sin (0., pifd) == tan(0,... pif8) *f
INT32 sineDalaCompact cs[E515] =1
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2075938924,
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2855409658,
293800895,
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Oxonvarue mabnius 5.7

380706438,
309121027,
4075789048,
416081212,
424629163,
433223003,
441866632,

391639280,
400058633,
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417028728,
425581800,
434181804,

412820053,
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J 08464433,
A1TUTETEDS,
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435140305,
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193506561,
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TaGnuwua 52— dafime MAX_INY_QUANT_TABLE 1025

rMocT P 53556

Jd2—=2014

I* (iRt0.5 + (1212) * pow[doubrle)quant, {double)dfdouble)3)) =
INT32 imeOuantCompactMAX INV QUANT TABLE] ={
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1099778,
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14250307,
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101285
A4T4022

S&T2165,
SA7I6BY,
BRZ20TY,
BTS2 112,
7218581,
7645285,
208007,
8519764,
daE5189,
2418237,

G4 154

Tag22

10285902
10684407
11076477
11472047
11871058
12273450
12678168
13088158
13500365
13915750

14334256,
14755828,
15180454,
15608060,
16038616,
16472080,
19084 15,
17347585,
17 7B9551.
18234280,
18681737,
18131890,
18584707,
20040158,
20458208,
20958834,
21422004,

5606357,
BOCTAG3,
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T25308E,
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BHE6E66,
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6450706,
GEEGS15,
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18176,
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BHS3E0E,
HO39586,
B481546,

14,

14,

, 10334591,
. 10723455,
11116877,
SIS T1TEY,
» 118911145,
12313873,
12T THEZD,
. TA128235,
. 13541785,
, 13957451,
14376276,
14788164,
15223081,
15650984,
18081832,
16515585,
16952208,
17381656,
17833800,
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1005114, 1025788
1272533, 1285513
1554860, 1579013
18506466, 1875888
2158822, 2185029
24784049, 2505533
2B0BESD, 2816645
3148935, 3177726
J4 98653, 3528224
JBETITS, JBEATESD

5671E89,
GO75152,
G485223,
Ga01883,
Ta24831,
Tredivs,
B189452,
BE30580,
9074348,
DHZLE5G,

1TETRETT,
182784903, 18323554
18726632, 18771553, 1BE16502,
19177052, 19222241
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20085845, 20131555, 20177300,
20544156, 20580128, 20836127,
21005037, 21051265, 21087519,
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. 17038871
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21607979,

0, 4096, 10321, 17722, 26008, 15020, 44658, 54848, 65536, T66E0, BEZ4S, 100204, 112530, 125204, 138207,
151524, 165140, 170043, 193232, FOTEGR, 222365, 237312, 262407 I6TH15, 281658, 290419, 315404, 331776,
HEHG0, 54942, 381817, 388880, 416128, 433556, 451161, 468540, 486885, 503005, 523285, 541726, 560325,
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, 08087, 21066846, 2132654,
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. JTEGEA1T, 3TSHE086, IBIT151,
CA132035, 4162842, 4193707, 4224628, 4255606, 4288640, 4317731, 2348873,
A505446, 4516025, 4568459, 4600047, 4631688, 4663386, 4685137, 472684 1,
48226750, 4854683, 42867564, 4918887, 4851063, 4883281, 5015571, 5047804, 50B0288,
5112724, 5145311, 5i77T60, B210340, 5242981, 5275671, 5308416, 53412049, B3T4053, 406947, 5430891,
5T0E229, ETIBE1T,
G10B06S, 6143030,
GH18E06, 6554214,
GO.3GE96, 68T 1853,
TAR04GT, T3SG047T,
Tredz24, TRIG310,
B22R502 B2E25T2Z,
BEETET T, BTMETZ,
3114892%9, 9152458,
DRETE0S5, DE0ATIT,
9796285, 9834456, SATZT44, 9911029, 9849351, 8987710, 10026106, 10064538, 10103007, 10141513,
10373315, 10412076, 10450872,
10762538, 10801657, 10840811,
11156313, 11184783, 11234288,
1156515678, 11581392, 11631242,
11951267, 11991423, 12031612,
12354320, 12304818,
12760706, 12801523,
13170344
13583183, 13524652,
13080203, 14040076,
14418327, 14480409,
14840520, 14882806,
15285737, 15308424
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16026024

. 1048576, 1070478,
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. 1603258, 1627596,
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L 2211315, 223TETS,
. 2532730, 2560000,
, 2BEAEAE, 2R52815,
, 206581, 3235802,
., J557B4 1, 358751,
3818001, 3948403,

5772054, 5BOS540,
6177040, 6211047,
GREATTH, 6825380,
7007054, 70421899,
T411869, 7467334,
TAG243%9, 7A8B60S,

B250193, B316854, B3T2506G,

BT417T2, BTTRI12,
B 30026, B22TEI2,
0543815, D6B147T,

10880000,
11272828,
11671128, 1
12071834,
12475R9E,
12883257,
13283864,
13707666,
14124615,
145445665,
14867770,
15383588,
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16254987,
166888592,
1712756448,
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18011572,
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1935TOET,
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JOTEEG,
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15010246,
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OxoHyarue

mabnius &2

}:

22215157,
22685063,
23157415,
2IB3IZ1RE.
24109358,
24588801,
25070783,
255655012,
2604 1537,
26530344,
27021413,
27514724,
28010255,
25507889,
29007204,
29509583
30014206,
A052055E,
10289015,
41539585,
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7342393,
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40034214,
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TaGnuwya B3 —define MAX_THR TABLEC 48

i fint) | pow([{doubleiguant+1-0.4054) 4.0/3.0) * pow(2.0.resM4.0) * {1a12) ) %
INT32 thrCompaclfAlMAX_THR_TABLE] =

(2047, TEI0. 14603, 22554, 31286, 40680, 50853, 61145, 72109, B3508, 853110, 107480, 120025, 132897, 148088,
152585, 173372, 187441, 201778, 216375, 231223, 246312, 261637, 277188, 282583, 308952, 325150, 341553,
J5B155, 374952 391940, 409113, 426460, 444003, 461711, 4709502, 497640, 516854, 534230, 552765, BT1457,
500304, 600302, 628448, 647743, 667182, GRETE3, FOG6A85), {2435, 2074, 17366, 26821, 3T206. 48377, 60237,
72714, 85753, 98308, 113343, 127827, 142734, 158042, 173728, 188779, 206176, 222806, 238956, 257315, 2T4872,
JE2916, 311140, 328835, 348303, 367407, ZA8ET1, 408177, 425521, 245886, 466007, 488520, 507159, 528011,
5482071, 270334, 5B1T9F, 613457, 635310, 657353, 678551, TO1993, F24586, 747356, ¥70301, ¥83417, B16T04,
B40158], (2896, 10791, 20662, 31806, 44245 BTH3I0, T1635, 88473, 101974, 118088, 134788, 152013, 169741,
187944, 206600, 225887, 245186, 265082, 285358, 306001, 3265058, 3483348, 370010, 392005, 414312, 436024,
459832, 483029, BOGR0A, 530263, 554206, S7BETI, 603118, 627815, 652050, G7A245, FOITYO, 729528, T55516,
TE1720, B0&163, 834816, BE1683, BEETE1. 816047, 543530, 571230, 999121}, {3444, 12833, 24559, 37931, 52617,
68416, 85189, 102834, 121273, 140443, 160292, 1807T5. 201857, 223505, 245680, 268388, 281578, 315237,
339350, IE380%, JBHEED, 14246, 440010, 465175, 4892703, 519583, BAERAG, 574422, GOZ343, BI0ZH2, BSB1E1,
6883044, 717232, ¥46721, 776503, 806574, BI6Y28. BETSG0, OBB46E, 929637, B61073, BR2TED, 1024718, 1056821,
1088370, 1122062, 1154894, 1188152);

!

INT 32 KBOWindowlSINE DATA 5IZE3] = |

0, 1570GH. 222127, 224278, 314136, 277325, 320248, 323287, 23513, 364876, 399747, 403470, 461694, 433880,
470330, 474628, 33252, 50BO7E, 535676, 540482, 587058, Br2042, 507636, 602003, 30500, 623186, 657202,
662084, TO3111, 822375, 715334, 721423, 47025, 750182, TT2236, Tre69d, 814650, BOTO11, B2B335, BA5153,
Of44.3, B63155, 883884, 891042, 924055, B1883T, 938075, BMB561, 66007, 974230, 9894060, 1001862, 132558,
1029470, 10488961, 1057065, ¥E035, 1084669, 1102877, 1112281, 1141453, 1139217, 1158889, 1167583, 0, 1195290,
1214067, 1223044, 1250813, 12530853, 1269469, 1278723, 95586, 1306660, 1323145, 1324670, 1261506, 1362758,
1381138, 1300831, 1066249, 1419191, 1437487, 1447543 1473851, 14TH982, 14094226, 1504541, 118311, 1533184,
1551384, 1561954, 15372598, 1500826, 1608938, 1619811, 127425, 1648013, 1667061, 1678134, 1702944, 1707478,
1725626, 1736047, 143304, 1786543, 1784703, 1706268, 1820853, 1826126, 1844309, 1856118, 1586512, 1886244,
1904462, 1916512, 1040560, 1846018, 1965177, 1977466, 171004, 2008158, 2026469, 2030906, 2062785, 2085980,
2088350, 2101113; Q, 2132387, 2150833, 2163833, 2187428, 2185422, 2213931, 2227166, 201310, 2259065,
227TERS, 2291123, 2014580, 2323320, 2342015, 2356715, 216044, 2388253, 2407021, 24209684, 2444323, 2453818,
2472684, 2486848, 2344TS, 2520044, 2538012, 2553407, 25TET32, 2586938, 2606014, 2620638, 247730, 2654511,
JETIROY, 2BERG04. 2711874 2722TT0, 2742074, 2T5T160, 270684, 2TMIT24, 2611149, ZRZ6464, 2840813, 28561381,
2880530, 2886475, 280211, 2531748, 2051426, 2967200, 2990600, 3002832, 3022643, 3033646, 210008, 3074642,
J024588, 3110821, 3134319, 31471684, MET2E8, 3183731, 0, 3220464, 32406019, 3257383, 1200996, 3294480,
3314863, 3331785, I52502, 3365268, 3380700, 3406841, 3430692, 3442805, 3465478, 3482860, 374701, 3521107,
3541934, 1558547, 3583458, 3583180, 3619165, IGITCOT, I9S2TH, AGTE030, AGHT1TS, 3715249, 3738341, ITHIE64,
ATTEGTL, ATRA2TE, 418183, 3834087, A5655Y, J8TA00E, 3888388, 3014305, 3935845, 3954715, 449420, 3995335,
4017134, 4036136, 4060645, 4077151, 40889132, 4118388, AT4870, 4 159788, 4181846, 4201415, 4226158, 4243246,
4265579, 4285282, 503519, 4327526, 4350038, 43169976, 4394067, 4412535, 4435328, 4456502, 04408578,
4521455, 45415685, 4567119, 4585362, 4608424, 4620071, 581777, 4672091, 4656241, 4T17124, 4742655, 4751471,
4784510, 4806031, 501208, 4250806, 4872437 4835797, 4021678, 4941003, 4964827, 4986428, 624400, 5032067,
5056086, S0TF925, 5104049, 5124002, 5148218, 5170288, 660486, 5216814, 5241229, 5263560, 5280589, 5310508,
5335124, 5357687, 601600, 5405088, 5420008, 5452714, H4TB47H, 5500563, 5525585, 5548636, 725607, 5596934,
BOZ2162, 5645457, 5672558, 5604207, 5719644, 5T43184, YEA59T, 5TH2388, 5818034, 5841820, 5868268, 5801481,
5917339, 5941372, 05891492, 6017563, 6041844, 60696459, G0B2426, 6118711, 6143241, 840613, 6194287,
G2207THY, B245567, 62TITIH. 6207081, 6323800, 6348828, 879548, 6400813, 6427751, B453031, 6481579, BRO54EE,
6532646, 6558178, 922875, 6611108, 6638400, 6664275, 6603208, 6717681, 6745288, 6T T132T, 957774, 6825212,
GEE3044, 87338, GDORGES. BYLITOS, GOG176E, GOEE314, 1010631, TO43166, TOT 1454, TOSE260, 7127990, 7153520,
7182116, 7209180, 1054861, T265007, 7291757, 7321080, Tast221, 73773108, 7406382, 74338683, 1104111
T4907TTE, 7319984, FS47836, 778386, 7605145, TE3I45089. 7662703, O, 7720510, 7750203, Yr78568, 7800554,
TH3IGETY, TEGEE0D, 795437, 1203568, TO54250, FOB4A422, B013315, 3044737, 8072634, B103048, 8132206,
1253784, 8192033, B222681, 8252115, B283879, 8312453, 8343356, BAra048, 1309257, 84338598, B4650448,
425008, B52TI21, BRSE3TEH. B5ETY 72, BE18001, 1354767, BETHEAG, B 11632, 8742031, @77 4801, 8804437, BE3G334,
BEET 103, 1421430, 8930032, BRG2181. 8983223, 9026458, 058677, S0B0080, 9120335, 1475054, 184376,
9217034, 9248623, 9282329, 9313135, 9346048, 9377913, 1540381, 442057, 9476128, 508269, 3542453, 95731848,
0607278, 9630606, 0. BT05813, Brafs0d, ayr2109, 9806868, DB3IBESE, 9872008, 9805783, 1666355, DAT20H82,
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Mpodansearue  mabmuus 5.3

10007197, 10040452, 10075612, 10108196, 10142675, 10176212, 1729807, 10244502, 10279247, 10313066,
10348724, 10381806, 10416917, 10451021, 1738643, 10520412, 10555682, 10580079, 10626241, 10660024,
10685574, 10730247, 1857759, 10B0074S, 10836570, 10871530, 10808202, 108942590, 10878683, 110132831,
1940530, 11085552, 11121818, 11157455, 11104844, 11220640, 11266282, 11302108, 2011582, 11374859,
T1811777, 11447894, 11485607, 11521213, 11558409, 11594818, 2089309, 11688708, 11706182, 11742884,
11781128, 11817347, 11855102, 118920848, O, 11867137, 12005173, 12042464, 12081241, 12118080, 12156380,
12183886, 2246277, 12270183, 12308786, 12346671, 12385988, 12423450, 12462338, 12500521, 2325417,
125T7TEAS, 12517060, 12655542, 12605408, 127313494, 127729586, 12811735, 2411740, 12890280, 12930032,
12868117, 13008536, 13048250, 13088282, 13127680, 2484646, 13207407, 13247741, 13287432, 13328411,
13367758, 13408383, 13448379, 2586010, 13529302, 13570224, 13610528, 13652069, 13692050, 13733267,
13773876, 2673850, 13856004, 13897518, 13838435, 13080548, 14021169, 14062881, 14104208, 2760403,
14187560 14229661, 14271188, 14313888, 14355152, 143097863, 14430411, 0. 145230878, 146886582, 14608852,
14662124, 14894034, 14737051, 14779525, 2962243, 14865325, 14008648, 14951435, 14995285, 15037855
15081482, 15124586, 3058421, 15211628, 152555662, 15288884, 15343437, 15386651, 15430853, 15474632,
184860, 15562827, 15607477, 15651536, 15606587, 15740480, 1578532, 16829700, 3254940, 15919256,
15964428, 160089129, 16054784, 16008319, 16144805, 16189828, 3377581, 16280654, 16326454, 16371800,
16418065, 16463266, 16509381, 16555062, 3484768, 16847 158, 16633580, 16710587, 16788466, 16832337,
16878056, 16525409, 3600776, 17018805, 17065874, 17112525, 17160025, 17206568, 17253958, 17300938, 0,
17395633, 17443343 17400653, 1753877, 17586000, 17634033, 17681675, 384TEE, 177YTETT, 1TR26034,
17A74007, 17322763, 1TE7066Y, 18019349, 18067856, 1852620, 18164975, 18213984, 18282625, 18312017,
18360606, 18405842, 18458919, 4079912, 185575464, 18607229, 18656543, 18706575, 18755854, 1HA05H49,
18855500, 4189746, 18955481, 19005807, 189055797, 19106476, 19156449, 19207107, 19267437, 43136577,
19358762, 18408754, 19460425, 18511756, 19562426, 18613753, 10664706, 44658359, 19767445, 18819107,
19870463, 19922450, 19873822, 20025822, 20077523, 46051268, 20181564, 20233902, 20285948, 20338587,
203820674, 20443352, 20405744, 0, 20801158, 20654175, 20706916, 20760231, 208130149, 20866275, 208718467,
485052, 21026262, 21079264, 21133403, 21187390, 21240881, 21294038, 21348T2TF, 5027325 21486012,
21511304, 21565445, 21620109, 216874328, 21720067, 2178561, 5179372, 21803145, 21848231, 220034079,
22058425, 22113366, 22168801, 22224000, 5311737, 223340996, 22380781, 22446341, 22502374, 22558040,
22814178, ZAGT0094, 5495830, 22TH250, 22838000, 22805266, 22051500, 23008387, 21065220, 23121864,
3640114, 232356080, 23292885, 23348891, 23407312, 23464442, 23521884, 23579352, 5805696, 23684621,
23782530, 23810251, 23868373, 230262417, 23984508, 24042583, 0, 24150306, 24217032, 242TEIRT. 243352040,
24383820, 24452806, 24511622, 6139365, 24629787, 24689135, 247458318, 24807856, 24867213, 24028323,
24986474, 630718, 25106102, 25166175, 28226096, 25286350, 2534684567, 26406806, 2546T106, 6487236,
25588284, 25840088, 25708750, 25770725, 258311686, 25892758, 26853702, 6645096, 26076360, 26137308,
261898316, 26261016, 26322636, 26384545, 26446327, 6849716, 26570387, 26632671, 26694828, 6757255,
26819641, IGRAZZ02, 26944826, T032142, 27070387, 27133411, 27196323, 27250488, 273226346, 27386033,
27448325, T22T216, 2ra76ash, 27640163, 27703834, 2T76TTIT, 2VE31656, 27885804, 27958856, 0, ZB0BE4346,
28152961, FE217395. 282082042, FR3467I5, 28411838, 28476456, YE201582, 2606558, 28671841, 2BTIT042,
28802437, ZBEGTE0S, 28933571, 2BBO9158, TE17AT4. 29130791, 291896835, 29262808, 283289546, 28395208,
2846163168, 20527006, BO2B945, 29661168, 20727079, 29704727, I0BG16E33, 29928672, 2800588, 10063005,
215447, 30197725, 30265307, 10332834, 30400502, 30468331, 30538300, 30604218, 8454023, 30740485,
J080BE51, 30877162, 30545396, 31014220, 31082965, 31151670, 3667285, 312808511, 31358647, 31427745,
31496950, 1566373, 3163589%, 31705303, BEYSA1S. 1844808, 21014726, 31984617, 32084587, 32124822,
32195133, 322685422, 0, 32406418, 32477124, 32547811, 32618570, 2689601, 32T6070E, 328317530, BA54T5D,
32874374, 33045872, 33117355, 23188803, 33260743, 33332628, 13404527, D585624. 336548711, 33621005
33683295, 33765628, 33838282, 33810875, 33983668, 9831284, 34129460, 34202554, 34275653, 34348777,
34422249 34495745, 3456892409 10049751, 34716654, 34790862, 34864483 34038305, 35012678, 35086280,
35161209, 10325866, 35310126, 35385032, 35459760, 35534482, 156809601, 35684713, 35750850, 10574817,
35810508, I5BE602Y. 36061574, 36137102, 36213050, 36288977, I6I64DI6, 10838823, 36517232, 36593568,
IG0ED93Y. IGTAEITY, J6B2I05T, JEBL0803, J69TESAT, 0, 371305630, I720TEAT. AT2E4888, 37362037, 37430655
STE1T223, 37594837, 11370820, 37750434, 3TE28416, 37806445, 37884416, 38062874, 38141269, 38218717,
11638455, IB37E9TE, 38455786, JB534652, 20613444, 386892748, JBTFI1972. 38851257, 11922313, 39010187,
S2088829, 3169535, 39249153, 38329302, 38409363, 39489480, 12176196, IB650087, 39730576, 38811125
JOEDMETI, 30OTIETS. 40063473, 40134446 12403565, 40296738, 40378058, 40459454, 40540736, 40622503,
40704334, 407BE155. 12780800, 40050142, 41032306, 411145583, 41196673, 41279388, 41381876, 41444850,
13085139, 41610337, 41603348, 41776451, 41858413, 41842881, 42026428, 42100858, 0, 42277355, 42361219,
42445179, 42528887, 42613432, 4Z69TV23, 42TR2114. 13697504, 42851225 43035845, 431120767, 43205425,
432890739, 43375889, 43461143, 14005370, 43631978, 43717558, 43803245, 43888757, 43874845, 44080855,
AA14TOTT. 1433711330 442319643, 44206086, 44402845, 44572013, 44866077 44752063, 44030846, 14624049,
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45014250, 45101558, 451889808, 45276220, 45364165, 45451910, 45539777, 14206500, 45715827, 45804007,
45852314, 455980410, 46068238, 46157856, 46246602, 15315938, 46424404, 46513458, 46602645, 46631610,
AGTE1326, 46870820, 46980447, 15664082, 47140008, 47220042, 47320012, 47409850, 475004568, 4T500820,
47681342, 0, 47262671, 47253488, 48044443, 48135157, 48226657, 48317014, 48400318, 16384361, 43502418
48684118, 4B77EDGE, 4BBET5E0, 48950958, 49052101, 49144395, 16716328, 40329279, 49421867, 49514608,
49607006, 49700385, 497593410, 49886600, 1T0BTE20, 5O0T3280; RO16GTE0, 502680390, GOIS3ITES, B044THET,
20541894, 50635983, 17423486, 50524448, 50918825, 51013365, 51107620, 51202730, 51297556, 51202547,
17834044, 51582814, 516780808, 51773533, 5186682, 51964703, 2060429, 52186326, 18210408, 52328401,
32444579, 52540830, 52636977, 52733912, 52830542, 52827348, 18606222, 53121238, 53218321, 53315583,
53412531, 53610383, 53607520, 53TOH5638, 0, 53901350, 53909342, 54007518, 54195370, 54204142, 54302580,
481224, 19402143, 54688764, 54TE7668, 54886761, 54985521, 55085217, 55184578, 55284131, 1880207T,
55483505, 555833256, BAGAIZIE, FETEI010, BEEE3631, 5983911, BGOA438E5, 20223188, 56285600, HEIBG3IE,
56487275, 5658TBG1, BE6E0412, BETI0612, HE8S2011, 20606455, ET0B6073, 57106714, 57208587, 57400100,
SralZhdaq, 57604707, 57707035, 21068880, 57911948, SA014536, F811T328, 5219752, 58323172, 68426222,
SR5FD481, 21495267, 5BTIG255, BREIOTED, 5RO43494, BOO46E43, BO1E1201, 5D2565180, 593503TI, 21842685,
5O568013, 59672458, 5BTYT 120, 50881385, 59086094, 60021607, GOVHGETAY, O, GO407248. 60512628, 60618228
BOT23433, BOS2D6TT, 60935525, 61041585, 22842107, 61253084, 61360301, 61466843, 61572981, 61680172,
61786859, 61893972, 232583034, 62108244, 62215502, 62322988, 62430063, 62538204, 62645833, 62753882,
ZATEAG42, 82970053, GA07H2E4, GI1866GAT, 63204701, 63403795, 63512468, GIB213TE, 24201373, 63839412,
63948579, 64057062, B4166910, 64276968, 64386580, 64406448, 24722788, 64716405, 64828501, 64838817,
BH046T 38, BISTTA6, 652608317, 65378131, 25202046, 63600993, 65712041, 64823333, 65834182, 66046150,
BE15TETS, 66250448, 26706041, 66403220, GEE05223, GOTIVATZ, BEBIOETY, GEO42304, BT0S4685, BTIGT415, O,
Br383106, 67506066, 6761927, 67732030, 67845928, 67950367, G6BOTI060, 26715858, 68300673, 65414553,
BRSZETGE, BBG4247H, GBTSTI44, GBET1T4G, GROBG402, 272253581, 69215943, 60330825, 69445966, 69560635,
BOGTE4T3, BAYE183T, BR907462, 2TTH5858, TO0138936, 70254783, 70370883, 70486523, F0603335, TOF 19665,
T0E16261, 28242098, V1080672, 71186487, 71303568, 71420183, 71537950, 71655250, TI7r2810. 2BB2541T,
72008172, 721268957, 72244012, 72361573, 72480338, 72588611, 72717154, 20362516, T2854455, 73073213,
73182244, T33107T7TE, F34305622, 73549767, FIGREH2ET, 28925070, 73908541, 74028275, T4148284, T42677ET,
T4388517, 74508738, TAGZAZ3E, O, T4BTO450, V4991160, 75112151, TE232628. THIG4343, T54TER43, THEGTO2E,
31055314, 7840198, TH9518808, 76083863, FO205316, FE3I2B018, 76450201, TE5F266T, 1622818, THA1TELT,
7940480, TTOB3438, TT18E8T1, 77300564, 77432720, 77556182, 32216641, Tra03293, 77925950, 78050887,
7174311, 7228996, TB423146, 7B547588, 32762138, FATEEGET4, TBO21318, THO46255, TA170652, 79286331,
TO42146%, TA546901, 33400546, TATSTOER, 7OSZ3600, BOO49520, BOIT4912, BO2015E8T, BO42TT1E, BOSE4141,
4008443, BOS07191, B0933815, B1060737, 117108, 81314781, B1441901, 81569322, 34634517, B1824.380,
212651877, 82073806, 82207256, 82335530, B2464044, 2502462, 0, B2B48492, G287E104, Ba 107021, B3235374,
23365049, 83424160, BIG2A5TT, 6882045, BABE2603, B4012212, BA142120, B4271476, 84402155, BAGI2264,
B4662651, 36523314, B4923T08, B5054216, 85185235, B5315578, BH44T 263, BASTEAY1, BSVORTHZ, 3T182616,
8h97IR22, 86104431, BG2I6354, AE3GTESE, A65S00388, 6632498, BETE4923, 3T700398, BT029961, BT162573,
garzg5h01, 87427842, BT561544, BTG24658, 87828090, 385067 14, BBORD138, BAZ228755, BE3G62681, BE486033,
BRGI0TAT, BERTE4BG6, BRASOI0GE, 39171324, BR1ER3T0, AL302052, BD437937, AOEFIZE], A970BOCD, BOE43116,
20g7ehEE, 39864821, S0249667, $0IB5208, D0621253, Q0656605 BITDI345, DOB29481, 91065942, 0, H1339045,
81475685, 91612653, 81748011, B1886768, 2023914, B2161388, 41257413, B2436515, 82574167, B27V12149,
92040516, 92980290, D3128448, 03264937, 41956324, Ba542092, B3I6R0TSF, BAE19754, DE068131, D400T7524,
84237095, S4376601, 42684967, B4655786, B4TELH466, B4935480, BE0T4868, 85215681, B5355868, B54896382,
433EBD10, 95777610, B5918306, 06050338, 06150740, BE341576, B6482778, BG6243271, 44147953, B6B0T5TE,
§r048289, BT 191341, BT332T58, 87475615, BTG1783F, 97760390, 44882108, BEO45GH4, BE188425, 8833145848,
BE4TINIY, SAE1TE13, DATE1054, DRO04GID, 45646838, BO19197E, BO335726, 0947023, D9623272, DO9TERITO,
89912441, 100057048, 0. 100345429, 100481201, 100635320, 100730720, 100926724, 101072008, 101217838
47182084, 101500066, 101654861, 101801005, 101946485, 102093456, 102239763, 102386420, 47952418,
10267396, 102826715, 102873884, 103120385, 103268386, 102415717, 103563400, 48754151, 103858527,
104006771, 104154968, 104302501, 104451521, 104582878, 104748588, 48495043, 105046165, 105195038,
105344263, 105492820, 106642871, 105792254, 105941983, 50363452, 106241629, 106391526, 106541779,
106691361, 106842444, 106882854, 107143623, 51170914, 107445316, 107596240, 107747524, 107858131,
108050247 108201685, 108353484, 52010554, 1086572358, 108809190, 108961504, 109113138, 1009266287,
102418754, 100571585, 0, 100677308 110030381, 110183727, 110336388, 110400571, 110644069, 110797831,
53695780, 111105807, 111258820, 111414188, 111567888, 111723106, 111877635, 112032529, 54541183,
112342469, 112297514, 1126852025, 112807643, 112963807, 113119458, 113275386, 55410608, 1135873081,
113743467, 113889913, 114055661, 114212951, 114368543, 114526506, 56237112, 11428405678, 114997687,
115156166, 115311945, 115470272, 115627897, 115785884, 57182468, 116102034, 116260176, 116418881,
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11968713714, 0. 119836064, 120007308, 120258531, 120419837, 120582316, 120744078, 120906215,
121230838, 121302918, 121555578, 121717517, 121881035, 122043832, 122207010, 61750923,
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