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B ceOs MMpUEM KOAWPOBAHHOI'O 3BYKOBOI'O 6I/ITOBOFO IOTOKa U ACKOAWPOBAHUE 3BYKOBBLIX JAaHHBIX JIA
(bopMHPOBaHHS JEKOXUPOBAHHOTO 3ByKOBOTO CHTHAJIA B IIOJIOCE HU3KUX YacTOT. CrIoco0 TONONIHUTEIBHO
BKJIIOYaeT B ce0s M3BJICUEHHE METAJaHHBIX PEKOHCTPYKIMU BBICOKMX YacTOT M (HIBTPAIIIO
JICKOZIMPOBAHHOTO 3BYKOBOIO CHIHAaa B IOJIOCE HU3KUX YacTOT TPeOEHKOH (DMIIBTPOB pa3ioKeHUs
curHana st (opMHpPOBaHUS (DUIBTPOBAHHOTO 3BYKOBOTO CHTHAla B MOJOCE HM3KHX dacToT. Crocob
TaKKe BKITIOYACT B ceds M3BJIeUCHHE (MIAKKOBOTO NPHU3HAKA, YKa3bIBAIOIIETO, TOJDKHBI JIM BBITOIHSTHCS
HaJl 3BYKOBbBIMU JaHHBIMU CIICKTPAJIbHOC npeo6pa3OBaHHe WM TapMOHHYCCKas TpaHCIO3UlluA, U
BOCCTAQHOBJICHHE YaCTH BBICOKMX YacTOT 3BYKOBOIO CHTHAlA C HCIOJIB30BaHUEM (IIBTPOBAHHOIO
3ByKOBOTO CHTHaJla B IOJOCE HHM3KMX YacTOT W METaJaHHBIX PEKOHCTPYKIMHM BBICOKMX YacTOT B
COOTBETCTBHH C (DJIaYKKOBBIM TIPH3HAKOM.
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2420-581282EA/025
OBEPATHO COBMECTMMAS KOMIIOHOBKA T'APMOHMYECKOI'O TPAHCIIOSEPA IOJIA
PEKOHCTPYKIIMNM BBICOKMX UYACTOT 3BYKOBEX CHUI'HAJIOB
OBJIACTH TEXHUKY, K KOTOPOW OTHOCUTCH W3O0BPETEHVE

BapMaHTH OCYIMEeCTBJIEHUS MMEIT OTHOIeHVe kK 00padoTkKe 3BYKOBHX
CUTHAaJIOB, a TOUHEeE, K KOIUPOBaHUI, IEeKOOUPOBAHNIO W
[IePeKOOUPOBAHMID 3BYKOBHX OMTOBLIX I[IOTOKOB C YIPABJISOIMMM ITaHHEMU,
3ajalmUMM  TO, HOJIKHA JIM  BHIIOOJHATLCA Hald SBYKOBHMU  HaHHBEMA
BaszoBasg bopma PEKOHCTPYKINNA BEICOKUX yacToT ("HER") VI
YCOBepIeHCTBROBaHHasa ¢dopma HFR.

YPOBEHEL TEXHUVKIM VSOEBPETEHNA

TUIIMUHEN  3BYKOBOM OMTOBHIM IIOTOK BKJIDUaeT B cebd Kak
3BYKOBEE OaHHEE (HanpuMep, KOOMPOBAHHEE 3BYKOBEE IOaHHHE) ,
YVKasHBalMe OOMH MM O0oJiee KaHaJIoOB 3BYKOBOI'O KOHTEHTa, TaK U
MeTaOaHHBeE, YKas3HBakmMe I[I0 MeHBIel Mepe OIOHY XapaKTepUCTUKY
3BYKOBEIX  IHOaHHBIX WJIM  3BYKOBOTO KOHTEeHTa. OOoHMM M3 IUPOKO
M3BECTHEX OGopMaToBR mOJja QOpMMPOBAHMA KOIOMPOBAHHOT'O  3BYKOBOTO
OUTOBOTO IoToKa ABJIAEeTCH dpopmMmaT [lepCHeKTUBHOTO 3BYKOBOTI'O
komoupoBauus (AAC) MPEG-4, omomMcaHHBM B cTaHmapTe ISO/IEC 14496-
3:2009 MPEG. B craHpmapTe MPEG-4, AAC ofO03HauaeT «IIepPCIeKTHBHOE
3BYKOBOe KOIMpoOBaHMe», a HE-AAC o0Oo03HauaeT «BHCOKODOOEeKTMBHOE
[IEPCIEKTMBHOE 3BYKOBOE KOOMPOBaHME.

CraumapT AAC MPEG-4 omnpemeliseT HECKOJIBKO SBYKOBEHX IIpoduiel,
KOTOPHE OIIpeneJianT, KaKue OOBEKTE U CpeloCcTBa KOOUPOBAHUA
IPUCYTCTBYIOT B COBMECTHMMOM KOOMPOBIMKEe WM IekKomepe. TpeMa us
STUX 3BYKOBHX Opoduiew aBjgwnTca (1) mnpodmnab AAC, (2) npoomiabr HE-
AAC m (3) npodomns HE-AAC v2. Ilpoomns AAC BKJIKUYaeT B cebd THUII
oOBeKTa MaJIoW CJOXHOCTM AAC (i «AAC-LC») . OBwexT AAC-LC
ABJISEeTCA aHaJloToM OJI4 Opodmiga MaJio¥ ciaoxHoctu AAC MPEG-2 cC
HEKOTOPEIMM KOPPEKTHUPOBKAMM M He BKJIOUAEeT B ceb®d HM THUI OOLeKTa
perymMKaluM IOJIOC CHeKTpa («SBR»), HU TuUI 0O0BeKTa lapaMeTpUUeCKOU
cTepeoOHUN («PS») . Mpodnib HE-AAC ABJISETCSH HaIMHOXeCTBOM
npodmiga AAC M IOONOJIHUTEJIBHO BKJIUaeT B cebdga Tun oOwekTa SBR.
[lpodmse HE-AAC vZ2 gBJdeTCd HaIMHOXeCTBOM IHpod¢mida HE-AAC wu

OOIIOJIHUTEJILHO BKJIOUaeT B ceBg Tuil odwekTa PS.



Tun oOwexkTa SBR comepxuT B cebe CPencTBO pPeIUIMKaluM II0JIOC
CIIEKTPa, KOoTopoe ABJIAEeTCH B aXHBIM CpenCcTBOM KOOVPOBAHMA
PEKOHCTPYKLUU BEICOKMX JacToT («HFR») , KoTOpPOE 3HAUUTEJILHO
yaydmaeT 500eKTMBHOCTE CXATUA IIePLENIMOHHEX 3BYKOBEX KOIOEKOB.
SBR PEKOHCTPYUPYET BEICOKOUYAaCTOTHEIE cocTaBJIdKnIMe 3BYKOBOTO
CUTHaJla Ha CTOpPOHe IIpMeMHMKa (HalopuMep, B Iekonepe). Taxkum
oBpas3oM, KOOVPOBIMKY HYyXHO KOIMPpOBaThL M IIepemaBaThb  TOJIBKO
HM3KOYAaCTOTHHE cocTapJjgapmue, nIpenocTaByigsa BO3MOXHOCTb oA
ropaszno 0HoJjiee  BBEICOKOI'O KaudecTBa 3ByKa Ha HU3KUX CKOPOCTAX
nepelauyM IOaHHEIX. SBR OCHOBaHa Ha peliMKaluM IIOCHIeIOoBaTeJILHOCTEN
TapMOHMK, PpaHee VYCEUeHHHX, IJA TOor'O UYTOOB YMEHBIIMTL CKOPOCTBL
nepenaur  OaHHBIX, M3 MMEKIeTroCd B PacIopAXeHMM  CUTHala C

OPpaHquHHOﬂ MMpMHOﬁ ITOJIOCEI JacToT n YIIPaBJIIAKMNX IO aHHEIX,

IIOJIYUEHHEX M3 KOIMPOBIIMKA . CooTHOmMeHMe MeXIy  TOHAJILHEMM U
ITYMOIIO IO O HEIMM CoCTaBJISOMMMA IOOIEPXMBAETCH [IOCPeICTBOM
ajarTUBHOM oBpaTHOM buie TRaLIMNA, a Takxe Heo®g3aTelbHEM

nobarJjieHVMeM mIyMa U CHHYCOUIOAJIBHEIX CUTHAJIOB. B cTa”HmapTe AAC
MPEG-4, CpeInCcTBO SBR  BHIIIOJIHAET CIeKTpaJIbHYyID BKJIEUKY (Takxe
HasHBaeMoe JIMHEMHEM npeobpa3oBaHMeM ZNRZN CIIeKTpaJibHEM
npeobpas3oBaHMeEM), B KOTOPOM HEKOTOPOe KOJMUECTBO CJelyllMx IpyD
3a OpYyTOM IIOOOMalla30HOB KBaOpPaTypPHEIX 3epKaJlbHEX OuiabTpos (K30,
QMF) konupywoTcsa (MIM «BKJIEMBATCA») U3 IepedaHHOM uYacTM I[I0JIOCH
HU3KUX YacTOT 3BYKOBOI'O CHIHaJla B YaCThb IIOJIOCH BECOKMX YacCTOT
3BYKOBOT'O CUTHaJa, KoOTopad dopMUPpyeTCcHd B OeKoIepe.

CrexTpajlbHas BRJeMka WIM JMHeVHoe IMOIpeobpaszoBaHMe MOI'YT He
OBITE MOeaJIbHBEIMM [OJIS HEKOTOPHX THUIIOB 3BYKOBOTO CHUIHalla, TaKMX Kak
MY3EKAJILHEM KOHTEHT C OTHOCUTEJILHO HM3KMMM YaCcToTaMM pasleJIeHUS.
[TosTOMy, HeOOXOIOUME TEeXHOJIOTUM OJA VYIYUIIeHUS pPeliMKaluuM II0JIOC
CIieKTpa.

KpaTxkoe ommcaHMe BapMaHTOBR OCVIECTBJIIEHMS M300peTeHUsI

PackpreTa Ieppasg Tpylla BapMaHTOB OCYIIeCTBJIEHUSA, KOoTopad
OTHOCUTCSH K CHOCODY IOJf OeKOOUMPOBaAHUA KOIOUMPOBAHHOTO 3BYKOBOIO
OMTOBOTO HOTOKa. CHoocod BRJUaeT B celfd IIpUMeM KOOMPOBAHHOTI'O
3BYKOBOT'O OMTOBOT'O IIOTOKa ¥ IOeKOIMPOBAHME 3BYKOBEX IOaHHEX OJIA
GOPMUPOBAHKA OEKOOVMPOBAHHOTO 3BYKOBOTO CHIHajJla B IIOJIOCE HUBKUX

dacToT. Crioco® OOITIOJIHMTEJIBEHO BRJIIOUaAEeT B ceb4da M3BJIEUEHUE



MeTamaHHBIX PEKOHCTPYKUUNU BEICOKUX JacToT u bmIIE TPaLM©
OEKOOVMPOBAHHOTO  3BYKOBOI'O CMI'HaJla B IIOJIOCE  HU3KMX  YacCTOT
TpeBeHKO’ bmiE TPOB pasJoXeHU g CUTHaJa s bopMrpOBaHNUSA
OUIIE TPOBAHHOT'O 3BYKOBOI'O CHMI'Hajla B IIOJIOCEe HMU3KMX YacToT. Crnocod
OOIIOJIHUTEJIbHO BKJIOUWaAeT B ceba M3BJeUeHMe (QJIaXKOBOT'O IIpPU3HakKa,
yKaspBapero,  OOJDKHEL JIM  BEBIIOJHATBLCA  Hall 3BYKOBBIMM  INaHHBMU
CIeKTpaJibHOe TIpeobpaszsoBaHMe WM TapMOHMUYecKas TPAaHCIO3UIUA, U
BOCCTAHOBJIEHME  UYacCTM  BHCOKMX  YaCTOT 3BYKOBOTO curHasa c
MCIIOJIb30BaHeM OGOUIILTPOBAHHOTO 3BYKOBOTO CHMTHalla B IIOJIOCE HU3KUX
YacTOT ¥ MeTalaHHEIX PeKOHCTPYKIMM BHCOKMX UYacTOT B COOTBETCTBUU
c OGJaxkoBBEM IIPM3HAKOM. B 3akjoueHMe, CIHOCOO BKJoUYaeT B cebsa
KOMOVHUpPOBaHMe OQUJILETPOBAHHOTO 3BYKOBOTO CHUIHaJla B IIOJIOCEe HUBKUX
YacTOT ¥ BOCCTAHOBJIEHHOWM YacTK IIOJIOCH BHCOKMX YacTOT IJIA
bopMMPOBaHMSA MMPOKOIIOJIOCHOTO 3BYKOBOI'O CHUIHAaJA.

BTopasd Tpyllla BapMaHTOB OCYMECTBJIEHMS OTHOCUTCS K 3BBYKOBOMY
oexolepy IJiS HOEeKOOMPOBaHMA KOOMPOBAHHOTO 3BYKOBOTO OMTOBOTO
noToka. JHekoIep BKJIUaeT B cebsa BXOOHOM WMHTepdelc IOJa OIpUeMa
KOOVMPOBAHHOTO  3BYKOBOT'O OMTOBOTO  IIOTOKa, TIe  KOOVUPOBAHHEIM
3BYKOBOM OMTOBHM I[OTOK BKJOUaeT B ceBd 3BYKOBHE  HOaHHHeE,
IpeIcTaBJjdgnmMe Cco00M YacTb HM3KMX UYacTOT 3BYKOBOT'O CHIHalla, U
OCHOBHOM OekoIep IJid IeKOOUPOBAHMSA  3BYKOBHX  IaHHHX,  UTOOH
bopMupoBaTL OEKOIMPOBAHHHIN 3BYKOBOM CHMI'HAJ B IIOJIOCe  HUBKUX
yacToT. JIekoIep TakKXe BKJOUaeT B ceb®d IOeMyJIbTUILJIEKCOp IJIid
U3BJIeUeHUS M3 KOAMPOBAHHOTO 23BYKOBOTO OMTOBOTO IOTOKa MeTaIdaHHBX
PEKOHCTPYKIMM  BHCOKMX  UYacTOT, TIne MeTalaHHBHE PEeKOHCTPYKUUM
BEICOKMX UYacCTOT BKJIOUAKLT B ceda pabouMe HapaMeTpH IJA IIpollecca
PEKOHCTPYKIMM  BEICOKMX  YacTOT, KOTOPHIM  JIMHEMHO  IpeobpasyerT
HEKOTOpOe KOJMUEeCTEO CJelyllMx OpyI 3a IPpYyI'OM IIOOOMAIla30HOB U3
YacTM TIIOJIOCH HM3KMX YacCTOT 3BYKOBOTO CHUTHalla B UYacThb I[IOJIOCH
BEHICOKMX YacCTOT 3BYKOBOTO CHIHaJla, U TpebeHKY OUILTPOBR pPasJIOXeHUId
CUTHaJjla Jsg O(uiIbTpaluM »OeKOIMPOBAHHOTO 3BYKOBOTO CHUTHalla B
IIOJIOCEe HUBKMX UYacTOoT, UYTOOH GQOpMMPOBATEH OGOUILTPOBAHHEI 3BYKOBOM
CUTHaJI B IIOJIOCE HM3KMX UYacCTOT. JHJeKomep IOONOJHUTEJIBHO BKJOUAET B
cebd IOeMyJIbTUIIJIEKCOP MOJIA WU3BJIEUEHMS M3 KOIOMPOBAHHOTO 3BYKOBOIO
BUTOBOTO IOTOKa (QJIaXKOBOTO IIpM3HaKa, yKas3HBaklleI'd, OOJDKHH JIX

BEIIIOJIHATBECA Hall 3BYKOBEIMM JaHHBMM JIMHEeVHoe npeo@paBOBaHme WJIn



TapMOHMUYECKAs TPaHCIIO3ULMA, WM BOCCTAHOBUTEJIb BHCOKMX 4YacCTOT IJIA
BOCCTaHOBJIEHUSA JacTu BEICOKMX YacToT 3BYKOBOT'O CHUTHaJla C
MCIIOJIE30BaHMeM OQUIIETPOBAHHOTO 3BYKOBOIT'O CUIHalJla B IIOJIOCE HUBKUX
YJacTOT M MeTalaHHBIX PeKOHCTPYKLUUM BHCOKMX UYaCTOT B COOTBETCTBUU
C GJaXKOBEIM IIpM3HaAKOM. B 3akioueHMe, »OeKoOep BKJwOUaeT B cebd
IpebeHKy OUIIE TPOB CHUHTEe3a cCuUTHala OJIs KOMOUMHUPOBaHUSA
OMIBTPOBAHHOTO 3BYKOBOTO CHMI'HaJa B II0OJIOCE HM3KMX YacToT U
BOCCTAHOBJIEHHOM UYacCTM IIOJIOCH BHCOKMX UYacCTOT, UYUTOOH GOpMUPOBATDH
IIMPOKOIIOJIOCHEM 3BYKOBOM CUTHAJ.

Ipyrue TP YIIIIH BapMaHTOB OCyMeCTRBJICHU S OTHOCATCH K
KOIVPOBaHUI u [epekKoIMPOBaHNUIO 3BYKOBEIX OMTOBHX IIOTOKOB,
comepxamux B cebe MeTalaHHHE, MIOEeHTUOULUPYIOMNKE , OOJIXKHAa  JIU
BEIIIOJIHATLCSA obpaboTka YCOBEPMEeHCTBOBAHHOM PerIMKalum oJIOC
crnekTpa (eSBR).

KpaTkoe ommcaHMe uepTexen

dur. 1 - CTPpYKTypHas CXeMa BapMaHTa OCYIEeCTBJIEHUS CUCTEMH,
KOTOpasd MOXeT OBTE BHIIOJHEHa C BO3MOXHOCTBK BEHIIOJHATE BapMaHT
OCYIIECTRBJIEHMA OOJlafanmero IpM3HakKaMu M300peTeHusa crocoba.

dur. 2 - CTPYKTypHasg CxXeMa KOIOUPOBIMKA, KOTOPHM ABJIAETCH
BapMaHTOM OCYIEeCTBJIeHMS obJjamaKrlelo IIpUM3HakKaMM u300peTeHMd OJIOKa
00paboTKM 3BYKOBOI'O CHUIHala.

dur. 3 - CTPYyKTypHas cCxeMa CHUCTEeMH, BKJOUawmel B cebsda
oexomep, KOTOPHM SABJISETCS BapMAaHTOM OCYHEeCTRJIeHMS ofJamanmero
Ipru3HakaMm un300peTeHnuda OJIoka o00paboTKM 3BYKOBOI'O CHUIT'HaJla M, IO
BHIOOPY, Takxe IIOCTIPOLeCCOP, NPMCOeIMHEHHHM K HeMy .

dur. 4 - CTPYKTYpHasd cxeMa »OeKolepa, KOTOPHM SABJISAETCH
BapMaHTOM OCYIEeCTRBJIeHMS oOJamaKnmero IpuUM3HakKaMM u300peTeHMd OJIOKa
00paboTKM 3BYKOBOTO CHUI'HAla.

dur. 5 - CTPpYKTYpHas cxeMa »OeKoIepa, KOTOPHM ABJIAeTCd ele
OOHVM BapMaHTOM OCYMeCTBJIeHUS oOJalanmero IIpM3HakaMu M300peTeHuS
OJIoKka 00paboTKM 3BYKOBOTO CHUI'HAala.

dur. o - CTPYKTYPHAaSA cxeMa eme OIOHOTO BapMaHTa
OCYIIECTRJIEHMA obJjlamanmero IIpM3HaKaMu M300peTeHMI OJIoKa o00padoTKU
3BYKOBOT'O CHUI'Hala.

Qdur. 7 - cxeMa OJIOKa OMTOBOTO [IOTOKa AAC MPEG-4,

BKJIDUAKIETO B Ccebd CeIMeHTH, Ha KOTOPHE OH pas3neJieH.
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CucreMa OOOBHAUEHMN M TEPMMHOJIOI'MS

Ha BceM TIMpPOTAXEHMM HOaHHOTO OIIMCaHusa u300peTeHMs, B TOM
uncie B QopMyJie M300peTeHMS, BHPaXeHME BHIIOJIHEHME Ollepaluy <«Hal»
CUTHaJIOM WM HOaHHBEMM (HalopuMep, OouJbTpallMel, MacmTadbupoBaHUEM,
npeobpas3oBaHMEM WM IIPUMEeHeHMeM Kox9duliMeHTa Iepelaulr K CUTHAJY
MM OaHHBEM) MCIOJIB3YyEeTCH B MMPOKOM CMECJEe OJ8 0003HaueHUA
BHIIOJIHEHUSA OlepalluM HelNoCpeIdCTBEeHHO Hal CUMITHAJIOM WJIM IaHHBMH,
WY Han oOpa®oTaHHBEM BapMaHTOM CHMIHAaJa WMJIM IaHHEX (HaIpuMep, Hano
BapMaHTOM CHUTHaJa, KOTOPHM IMOoOBepI'cAa IpeldBapUTeJIbHOM OMIILTpPaluM
WM TpeIBapuUTeJIbHOM o00paboTke IIepel BHIIOJHEHMEeM olepalluM Ham
HUM) .

Ha BceM MOPOTAXEHMM D2TOTO ONMCaAHUA M300peTeHMd, B TOM UYMCJIE
B dopMyJie mU300peTeHusd, BEpaXeHre «OJOK 00paboTKM 3BYKOBOTO
CHUTHaJIa» WIM <«3BYKOBOM IMpPOLECCOP» MUCHOJbL3YEeTCSa B IMPOKOM CMEICJE
0 oBosHaAUeHMS CUCTEMH, YCTPOMCTBA MJIM YCTAHOBKM, BEHIIOJIHEHHHX C
BO3MOXHOCTEI  OOpabaTHBaTh 3BYKOBHIX OaHHBIX . [TprMeprL OJIOKOB
00paboTKM 3BYKOBOI'O CHMIHAaJla BKJIOUAKT B Ccebdg, HO He B KauecTBe
OT'pPaHMUYeHNH, KOOVPOBIMKN, [IEPEKOONUPOBIINKI, OEKOIEPH, KOIEeKMU,
CUCTeMEl IIpeaBapuUTelbHOM  00paboTKHM, CUCTEMEl IIOCTOOPaboTKM WU
CHUCTeME 00paboTKM OMTOBOI'O IIOTOKAa (MHOTHma  yIOMMHaeMHEe  Kak
cpencrtra o00paboTkKM OMTOBOIO IIOTOKa) . IlpakKTMUeCKM BCcA OHTOBAA
DIJIEKTPOHUKA, Takad KaK MOOUJIbHBEE TeJleQOHH, TeJIEBU3OPE, LTOPOXHEE
KOMIILIOTEPH, ILIJIaHIIE THHE KOMIILIOTEPHI, COOEPXUT B cebe BJIOK
00paBoTKM 3BYKOBOTO CHUTHAaJa MJIM 3BYKOBOM MIPOLIeCCop.

Ha BceM MOpPOTSAXEeHMM 2TOTO ONMCaHUAa M300peTeHMsda, B TOM UUCIe,
B QopMyJile M300peTeHUHd, TepPMMH (IPUCOENMHIETCA» WU «IPUCOeOUHEH»
VCIIOJIL3YEeTCd B MHMPOKOM  CMEICJIE, uyTOoOE OB3HauvaTh [OpAMOEe WU
onocpenoBaHHOe coenMHeHMe. TakuM o0pasoM, ecCclM IIepBoe YCTPOMCTRO
[IPUCOENVHAETCSA K BTOPOMY YCTPOMCTBY, COeMHEHNE MOXET
IIPOMCXOOUTE Yepes [IpfAMOe COeIMHEHMEe WM UYepe3s OlocCpelOoBaHHOe
coeIMHeHMe C IIOMOMbID IOPYIMX YCTPOMCTBE M CcoelIMHeHMM. BoJjiee TOTO,
KOMIIOHEHTH, KOTOPEE OOBEOMHEHH B WIM C JIPYTMMM KOMIIOHEHTAaMM,
TaKXe COEeNMHEHH OpyI C IOPYI'OM.

HNompoB®HOe OImMCaHME BAaPMAHTOB OCYIECTBJIEHUS M300peTeHUs

CraHmapT AAC MPEG-4 mnpenmnojaraeT, UYTO KOIOMPOBAHHEM OWTOBHM

noTtok AAC MPEG-4 BkJouaeT B cebs MeTaDaHHBE, YyKa3HBallMe KaXIb



TUII O0B0paboTKM PEKOHCTPYKUUM BHCOKUX UYaCTOT («<HFR»), koToOpasd
OOJIXKHA BEIIIOJIHATEC A (ecm Kakafag-HUOYIOb OOJIKHA BHIIOJIHATECH)
OEeKOIepOM IOJIA OEeKOOVMPOBaHMA 3BYKOBOI'O KOHTeHTa OMTOBOIO IIOTOKA,
U/WMIY KOTOpPHE YIPaBJAT Takol obpadoTkol HFR u/MiIM yKasbHBaT II0
MeHbIIeY Mepe OOHY XapaKTepUCTHKY WM IapaMeTp IO MeHbIell Mepe
OODHOTO cpencrBa HFR, nomjexamero IIPMMEHEHUID OJId OeKOOUPOBaHUA
3BYKOBOI'O KOHTeHTa OMTOBOT'O IIOTOKaA. B MaTepumaslax HacTodmemM
3adBKM, ME MCIIOJIbB3YEM BHpPaXeHMe «MeTaldaHHEe SBR» 1mJig o003HaueHUI
MeTamaHHEIX  5BTOTO THIIA, KOTOPHIM ONnMcaH WM  YIIOMMHAEeTCSa B
craHmapTe AAC MPEG-4 10Jjg MCIOJL30BaAHMA C pelMKaluelr II0JIoC
crnekTpa («SBR»). Kak [OpuHMMaeTCd BO BHMMaHME CIHelVaJIMCTOM B
DaHHOM oBJacTu TexHUKM, SBR ABJIgeTCHa pa3HOBMIHOCTBI HFR.

SBR HOpenrnouTuTeJSIbHO MCIIOJbE3YeTCAad B KauveCcTBe CUCTEMEL C
OIBOVMHOM UYacCTOTOM IMCKpeTH3alUuM, IIpuueM, JeXaluy B OCHOBEe KOIekK
paboTaeT Ha I[IOJOBMHE MCXOOHOM UYacCTOTH IOHUCKpeTH3aluM, B TO BpeMd
Kak SBR OYHKUIMOHUPYET Ha MCXOOHOM JyacrToTe OVCKpeTM3alll.
Komnupormuk SBR paboTaeT DapalljIeJIbHO C JieXallMM B OCHOBE OCHOBHEM
KOIOEeKoOM, XOTsA UM Ha O0oJiee BHCOKOM UYacTOTe OuckpeTmzauum. XoTga SBR
TJIaBHHM oOOpa3oM fABJAeTcsa nocTobpaboTkoM B OekKolepe, BaXXHEIE
napaMeTpH M3BJIEKAKTCA B KOOUPOBIMKE, OJA TOTI'O UTOOH oOecleuMBaTh
HauboJiee TOUHYID  PEeKOHCTPYKLMKD BEICOKMX J4acToT B oexonmepe.
KomnupopBmmk  oOLleHUBaAET ormbanmyio CIleKTpa OMariasoHa SBR, UTo
KacaeTcd YacTOTHO-BPEeMeHHOTO MOualasoHa/paspeleHrs II0 BpeMeHU U
JacToTe, MNOOXOOAIMX IJIS XapaKTepUCTUK TeKYIMX CeTMeHTOB BXOIOHOTO
curHaysia. Orubanmasd CIeKTpa OllIeHMBaeTCHd T[IOCPEeICTBOM pPas3JIOXeHUI
CHUT'HaJla C I[IIOMOUIEBK KOMIUJIEKCHEX K30 u nocienynmero pacueTa
SHepIMM. Pa3pelleHUsa II0 BPEeMeHM M YacToTe OoIMbanilrx CIeKTpa MOTYyT
BEHIOUPATBCSHA c BHICOKOM CTeleHbL CBOOOIH, oJis TOTO UTOOH
ofecrneurBaTE HaWIyullee paspeleHre IO BpeMeHM UM 4YacToTe IJidg
OaHHOTO CeTMeHTa BXOIOHOTO CcuIrHala. OueHka orubanmert OOJIKHAa
YUMUTEBATL, UTO IepexXOoIHHM IIpollecC B OpuIMHAaJe, IJIaBHEM o0O0pa3oM
PAaCIIOJIOXKEHHE B  00JJaCcTM  BEHCOKMX  UYacCTOT (HanpuMep, BHICOKUM
BHOpPOC) , oymeT NPUCYTCTBOBATE B He3HauuTeJILHOM CTelleHU B
cbopMmpoBaHHOM SBR  [OJIOCe  BHCOKMX UYacTOT Iepel KoppeKlUuen
orubammer, TIOCKOJILKY II0JJOCa BHEHCOKMX UYacTOT B IekKoIoepe OCHOBaHAa

Ha I1oJI1I0Ce HUMI3KNX dacToT, roe HepexongUZ npouecc BEIDAXEH B



TOpasmo MeHBIEMW CTeleHM II0 CPaBHEeHMK C II0JIOCOM BHCOKMX UYacTOT.
3TOT acCIeKT HaKJjlaOeBaeT MHBE TpeOOBaHMA Ha paspelleHre II0 BPEeMeHU
M 4YacToTe HaHHHX oTubanmel CclIeKTpa [I0 CpPaBHeHUI C TPpaIUIMOHHOMN
OLleHKOM oTubammel CIeKTpa, Kak MCIOoJb3yeMasd B IPpyIHMX aJiloOpUTMax
3BYKOBOI'O KOOMPOBaHMUA.

Kpowme orubdarmnuen CIIeKTpa, M3BJIeKalTCA HECKOJIbKO
OOIIOJIHUTEJIbHEIX  I[IapaMeTpoB, npeIncTaBJIAINMX Cco00M  CcIeKTpalbHHEe
XapaKTepUCTUKM BXOOHOT'O CHUTHalJla IOJ4 PAa3HEX UYaCTOTHO-BPEMEHHEX
obrnacrTen. [IOCKOJIBKY  KOOMPOBIIMK €CTeCTBEeHHO MMeeT OOCTYyIl K
MCXOOHOMY CHUIHaJly, a TaKXe K MHbopMallMM O TOM, KaKMM oO0pas3oM
OJIok SBR B »Oekolepe OyIoeT cCoO30aBaTh I[IOJIOCY BHCOKMX YacToOT, IIpU
YCJIOBUM OIIpEemNeJIEHHOTO Habopa NapaMeTpoBR VYIIPaBJIEHUMA, MOXHO, UYUTOOH
CHUCTeMa ClOpabjdjack ¢ CHUTyaumMaMu, ITOe IIoJIoCa HU3KMX YacToT
COCTaBJIAET MOUHEM TapMOHMUECKMY pPAO, a TI[oJIoCca BHCOKMX UYacToT,
KOTOpad OOJIKHa OBTb BOCCO3IOaHa, TJIaBHEM  0O0OpasoM COoCTaBJIgeT
cJIydyalHBEe COCTaBJIAKIME CUTHala, a TaKXe CUTyaluM, TIe MOIHHEe
TOHaAJIbHEIE COCTABJIAKIME IPUCYTCTBYKRT B MCXOIHOM TIIOJIOCE BHCOKUX
yacToT ©0e3 aHaJIOTOB B IIOJIOCE HM3KMX UYaCTOT, Ha KOTOPOM OCHORBaHa
oBJlacThb  I[IOJIOCEL BEICOKMX YacCTOT. BoJjiee ToOTO, kooupoBIMK  SBR
paboTaeT B TeCHOM 3aBMCUMOCTM OT JieXaleIl'o0 B OCHOBE OCHOBHOTO
Koleka, UYTOOH OLEeHMBATL, KaKOM YaCTOTHEM IOIMala3OoH OOJKeH OHTh
oxBadueH SBR B [@aHHHM MOMEHT BpeMeHM. [JaHHHe SBR pallMOHAJIBHO
KOOUPYITCA nepen nepenauey [IOCpenCcTBOM MCIIOJIb30BaHUA
SHTPONIUMHOTO KOOUPOBaHUA, a TaKxe 3aBUCHMOCTEN KaHaJIOB
VIOPaBJIAKIUX HOAHHEX, B CcJiydae CTepeOodOHMUeCKMX CUIHAJOB.

AJITOPMTMEL M3BJIeUEHN I IapaMeTpoB yIIpaBJIeHN I TUIINYHO
HeoBXOOMMO THAaTeJILHO HacTpaMBaThb IIO0J JeXamlMl B OCHOBe KOIeK Ha
3alaHHOMU CKOPOCTH nepenauu OUTOB " 3alaHHOM JacToTe
OMCKpeTHU3alKMM. OTO IPOMUCXOIUT BCJEOCTBME TOI'O OOCTOATEeJILCTBA,
uTo OO0Jiee HM3Kad CKOPOCTL Iepenaur OMTOB OOBUHO IIoJlaraeTCAa Ha
fospmMM IMamnas3oH SBR 1O CpaBHEeHMI C BECOKOM CKOPOCTBI IIepelauu
OMTOB, ¥ pPasHHE UYaCTOTH IOUCKPEeTU3alMM COOTBETCTBYIT pPa3HLM
paspeleHdM 10 BpeMeHM KaIpoB SBR.

ODexomep SBR TuOMUHO BKJKUaeT B Ccebd HECKOJIBKO PasHEX
yacTell. OH COIEPXUT MOOYJIE OeKOIDMPOBaHMsa OMTOBOTO IIOTOKa, MOOYJb

BOCCTaHOBJIEHUA BEICOKUMX JacToT (HFR) ; MOIOYJIb OOIIOJIHMTeJIb HEIX



BEHICOKOUACTOTHHX COCTaBJIANINUX ¥ MOIOYJE KOpPpPekKTopa oTrudawnimel.
CucTeMa OCHOBaHa Ha IpelOeHKe (QUILTPOB M3 KOMIIJIEKCHOZHAUHEX K30.
B MonmyJie M3BJIeUEeHN A OUTOBOTO [IOTOKA, yIIpaBJanime OaHHEE
CUMTHBATCA M3 OWUTOBOTO IIOTOKa U HOeKOOUPYTCsa. Bpewmsa/yacToTHas
CeTKa IoJiydyaeTcd OJA TeKyllero Kalpa Iepell CUMTHBaHMEeM OaHHBIX
orubawnmell M3 OMUTOBOTO IIOTOKa. JlexamMil B OCHOBE OCHOBHOM IOeKoIep
OeKOIMPpyeT 3BYKOBOM CHTHAaJ TeKymero Kalpa (xXoTsa u c 6oJiee HUBKOMU
YacTOTOM IUCKpeTu3aluMyu), OJS CO3IaHMsa OTCUEeTOB 3BYKOBOTO CUTHAala
BO BpeMeHHOUW oO6JacTu. Pes3yJbTUPYMNUN  Kadp  3BYKOBHX  ITaHHBIX
VCIOJIL3YEeTCHAd IOJA PEeKOHCTPYKUMM BHCOKMX dYacToT MonmyJjeM HER.
IeKoOVMPOBaHHEM CHTHAaJl B IIOJIOCE HM3KUX UYacTOT 3aTeM IIoJIBepraeTcsd
PasJIOKEeHNID CHUIHaJla C MCIOJb30BaHMeM TIpefeHKM OQUIbTpoB U3 K30.
PeKOHCTPYKUMSA BECOKMX UYaCTOT UM KOPPEeKIUsa oTrubdanmel BIOCJIEICTBUU
BHIIOJIHAITCA Hall OTCUeTaMM [IOOIOMAlla30HOB I'peleHKU (QUIIBTPOB U3
K30. BricoOkMe UYaCTOTE PEKOHCTPYMPYITCA M3 I[IOJIOCE HU3KMX UYacCTOT
TMOKMM O00pasoM Ha OCHOBAaHMM 3alaHHHX IIapaMeTpoB YIPaBJIEHUAD.
Bojiee TOTO, PEKOHCTPYMPOBAHHAA IIOJIOCA BHCOKMX UYacTOT aTallTUBHO
dmeTPpYyeTCd Ha OCHOBEe KAaHAJIOB [IonOMallasOoHa COIJIaCHO YIIPaBJIAKIINM
OaHHBEM, UYTOOHE OOeCIIeuMTb Hamjexalle CIeKTpaJiIbHEEe XapaKTepUCTUKU
IaHHOM YaCTOTHO/BpeMeHHOM oB8JacTU.

BepxHUM  yYpOBHEM OUTOBOTO IIOTOKa AAC MPEG-4 ABJIAETCH
oCJIefOBaTEJIbHOCTE OJIOKOB HaHHHX (2JIeMeHTOB «raw data block»),
KaXOEM M3 KOTOPHX ABJIAETCAS CeIMeHTOM JaHHEBIX (B MaTepmaliax
HacTodme¥ 3BasaBKM YyIOMMHaeMHM Kak «block»), KOTOPHM COIOEPXUT B
cebe 3BYKOBHE IaHHHE (THUIMUHO IJIA IHepuoa BpeMeHM B 1024 mmm 960
OTCUEeTOB) ¥ CBS3aHHYD MHOOpMALMD U/UIM  OpyTUe  IOaHHHE. B
MaTepuraJyiax HaCTOoAmeN 3adBKM, Mb MCIOJIbB3YyeM TepMUH «OJOK» IJIA
0003HaueHUsa CeIMeHTa OMTOBOI'C IoToka AAC MPEG-4, comepxameIlo
3BYKOBEE IaHHEEe (M COOTBeTCTBYKIMX MeTalaHHHX M, IIO0 BHOOPY,
Takke OPpYyI'MX CBA3AHHEX OaHHEIX), KOTOPHE OIpelelidnT WM SABJIS0TCH
YKa3bBanlMI OIOVH (HO He foJiee gyeM OIOVH) SJIEMEHT
«raw_data block».

Kaxngeni O6Jiok OMTOBOTO IHOTOKa AAC MPEG-4 MOXeT BKIKOUATL B
ceBd HeKOTOopoe KOJMUECTBO CHUHTAKCUUECKMX DJIEMEeHTOB (KaXIOell U3
KOTOPHEX TakKXe MaTepHaJM30BaH B OMTOBOM IIOTOKe B BHUIEe CeI'MeHTa

OaHHBEX) . CeMb TUIIOB TaKMX CHHTAKCUUECKHUX DJIEMEHTOB OoIipeneJiIeHO B



craHmapTe AAC MPEG-4. Kaxwmi CUHTaKCUUeCKHUM SJIEMEHT

UOEHTUOMUMPYEeTCA pPas3HEM 3HadeHMeM 3JIeMeHTa «1d syn ele» IaHHEX.

[IpuMepH CHMHTaKCHUUeCKUX 2JIEMEHTOB BKJIIOU AT B cebsg
«single channel element ()», «channel pair element ()» u
«fill element ()». SJIeMeHT OIOMHOUHOT O KaHaJla ABJIIETCSH

KOHTEeMHepOM, BKJIOUAKMMM B ceBd 3BYKOBHE HaHHEE  OIOMHOYHOIO
3BYKOBOT'O KaHajla (MOHOPOHMUECKOTO 3BYKOBOTO CHUIHaJa). JJIeMeHT
Iape KaHaJIOB BKJIOUaeT B cebsg 3BYKOBHE IaHHBEE IOBYX 3BYKOBHX
KaHaJIoB (To ecThb, CTepeodPOHUUECKMUN SZBYKOBOM CUITHAJ) .

SJIeMeHT 3alroJIHEHN A ABJISETCH KOHTelHepoM MHboOpMaLUU,
BRJIOUAKIEN B ceba UOSHTHOMKATOPR (HaIpuUMep, 3HaUueHMe OTMEeUeHHOTO
BHIIE DJIeMeHTa «id syn ele»), CONPOBOXIOAEMBIl OAHHEMU, KOTOPEHE
YIIOMMHATC A Kak «IOaHHBe 3aloJIHEHUA» . SJIeMeHTH 3aloJIHEeHU A
UCTOPUUECKNM MCIOJbL30BAJMCEL IJIS KOPPEeKLUMM MIHOBEHHOM CKOPOCTHU
nepenmaur OMTOB OMTOBHX IIOTOKOB, KOTOPHE HOJIKHE IIepedaBaTbCAa IIO
KaHaJly C TIIOCTOSHHOM CKOPOCThIO Iepelauu. JobaBJeHMeM HamJexameTo
KoJIMUeCcTBa JOaHHHBX 3aloJIHeHMS B KaxOwi OJIOK, MOXeT IOCTUTaThbCHd
IIOCTOSHHAA CKOPOCTL Iepelauy IaHHHX .

B COOTBeTCTBMM C BapMaHTaMM OCYMeCTBJIeHMA Yy uzobpeTeHud,
IOaHHBEE 3alloJIHEHMSA MOTYT BKJOUATL B cebd OoIOHY MM OoJiee II0JIe3HBIX
Harpy30K pacClMpeHMsa, KOTOphe paclMpdiT TMII IOaHHEX (HaopuMmep,
MeTalaHHHE) , IOOIIYyCKaKMMX Iepemauy B OMTOBOM IOTOke. Jekonep,
KOTOPHM MNpMHMMaAeT OMTOBHE IIOTOKM OyIOYyT C IaHHEMMY 3alloJIHeHMUS,
comepxamyMmI B cebe HOBHIM T IOAaHHHX, 1o BHIOOPY  MOXeT
MCIIOJIL30BATHCS YCTPOMCTBOM, IIPMHMMAKMMM OWTOBHIM IIOTOK (HAIpUMEpP,
oexKomepoM) OJIs pacmmpeHmsa GYHKIUMOHAJILHEIX BOBMOXHOCTEM
ycrporcTea. TakuMm o60pas3oM, KakK MoOXeT OHTb I[IPMHATO BO BHMMaHNE
crieuMaJMCTOM B OaHHOM 00JlacTM TexXHMKM, DJIEeMEeHTH 3alloJIHeHU S
ABJIAITCA CIelMaJIbHBEIM THUIIOM CTPYKTYPH OAHHEIX M OTJMUYAKTCH OT
CTPYKTYP IOaHHBX, TUIMYHO MCIOJbL3YEMHX IOJ4 IIepelauM 3BYKOBHX
IOaHHBX (HanpuMep, I10JIe 3HHX HaTrpy30K 3BYKOBOTO curHaJa,
comepxamyx B ceO0s KaHaJIbHBIE OaHHEE) .

B HEKOTOPHIX BapMaHTax OCymeCTBJIEHU S nz3obpeTeHUs,
UIeHTUOUKATOP, VICIIOJIb 3Y &M 0JIs UIeHTUOUKALUN 2JIeMeHTa
3aloJIHEHMSA, MOXEeT COCTOATEH U3 TpexOBuTHOTOo 6e33HakKoBOT'O ILIeJIoTO

uKcia, IepelaBaeMOT'o cCcTapmuM OMTOM BIepen («ulmsbf»), wuMenmero
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3HaUueHMre Ox6. B OIOHOM OJIOKe MOTYT MOABJIATHECHA HEeCKOJIBEKO
DK3EMIUIAPOB OIOHOTO UM TOTO Xe THlla CHHTAaKCHMUYeCKOIT'O HSJIeMeHTa
(HapuMep, HECKOJIBKO DJIEMEHTOEB 3allOJIHEHUA) .

Eme oOHMM CTaHOapTOM OJ4 KOOMPOBAHUA  3BYKOBEX OMTOBEIX
[IOTOKOB [ABJIAETCSH CTaHOapT YHUOUUMPOBAHHOTO KOOUPOBAHUSA peur U
3BYKOBEIX CUTHaJioB (USAC) MPEG (ISO/IEC 23003-3:2012). CraHmapT
USAC MPEG oOIMCHBaeT KOoIMpOBaHMe M IOeKoOMpOoBaHMe  3BYKOBOTO
KOHTEeHTa C MCIOJIb30BaHMeM OO0paboTKM pellIMKalMKM II0JIOC CIIeKTpa (B
TOoM umMcJje, obpaborku SBR, KakK oOIMCaHHas B cTaHmapTe AAC MPEG-4,
M, K TOMy Xe, BKJIOUAKIYID B Ccebd OpyIMe YCOBEPIEeHCTBOBAHHEE (QOPME
0BpaboTkKM peluUMKaluy IIOJIOC CIeKTpa). 39Ta o00paboTka IPUMEHSET
CpelCcTBa pelyiMKaluM II0JIOC CIeKTpa (MHOTIDa B MaTepHuallax HacCTodAlmeM
3aaBKM YIOMMHaeMble KaK «CpeldCcTBa YCOBeplleHCTBOBaHHOM SBR» wiu
«cpenctBa eSBR») pacmMpeHHOTO M YCOBEPIIEeHCTBOBAHHOTO BapMaHTa
Habopa cpexncTB SBR, omnmcaHHHX B cCcTaHmapTe AAC MPEG-4. Takum
obpazoM, eSBR (kak omopenmejieHHad B CcTaHmapTe USAC) ABJIAETCH
YCOBEPIUIeHCTBOBAHUEM B OTHOIEeHUU SBR (rak onpeneJjieHHad B
crTaHmapTe AAC MPEG-4).

B MaTepmajiax HacCToAMeX 3asaBKM, MH MCIOJbL3YEeM BHpaXeHUe
«obpaboTKa YCOBEPIMEHCTBOBaHHOM SBR» (mam «obpaborka eSBR») 14
0003HauUeHUa O00pabOTKM pellIMKalMM II0JIOC CIeKTpa C MCIOJb30BaHUEM
10 MeHbIleM Mepe OIHOTO cpencTBa eSBR (HamopuMmep, II0 MeHbIIeM Mepe
OOHOTO cpencTea eSBR, KOTOpOe OIMCaHO WMJM VYIIOMAHYTO B CTaHIapTe
USAC MPEG), kOTOpOe He OIMCaHO M He YVIOMAHYTO B CcTaHmapTe AAC
MPEG-4. IlpuMepaMr TakKux cCcpelcTB eSBR ABJIAK0TCA TIapMOHMUECKAaS
TPAaHCIO3MUMSA M OOINOJHUTEeJIbHAasa IIpedBapuTelJibHad o00padoTKa BKJIIEMKU
Cc nomombpn K30 miaM «IOpelBapUTeJIbHOEe BHPABHUBaAHME».

T'apMOHUYE CKUM TPAaHCIIO3ep 11eJIOUMCJIEHHOTO rnmopanka T

oToBpaxaeT CHMHYCOMOY C UYAaCTOTOM O B CHMHYCOMOY C uvacToTou T, TeM
BpEeMEHEM COXpPaHAsa OJIMTEeJIBbHOCTHL CUITHala. Tpwu nopsanka, T=2, 3, 4,
TUIMIMUHO MCIOJIL3YITCS II0CJeloBaTeJIbHO OJIS CO3IaHMg KaxIol uYacTu
XKeJlaTeJIbHOT'O BEXOIOHOT'O YaCTOTHOTO IOMala3OHa C MCIOJb30BaHUEM
HalMMeHBIIeT'0 BO3MOXHOT'O I[IOopAOKa TpaHcHosuuum. Eciam TpebyeTcs
BHIXOOHOM CHTHAJ BHIIe »OMalla30Ha TPaHCHO3UINVM UYeTBepTOoT'o IHopAnka,

OH MOXeT @Opl\MpOBaTbCFI InocpenCTeoM COBUMI'OB IIO UWacCcTOoTe. Kormoa
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BO3MOXHO, IIOUTH KPUTHUUYECKM IOUCKPETHUIMPOBAHHEE BpeMeHHBe o0JjlacTU
OCHOBHOM IIOJIOCH cCoO3JanTcda OJjsa o0paboTkM, UYTOOH MMHUMU3UPOBATH
BEHUMCJIUTEJIEHYID CJOXHOCTD.

BUTOBEIL IIOTOK, COOPMMPOBAHHEIL B COOTBETCTBMM CO CTaHIapTOM
USAC MPEG (B MaTepuajlax HacCToOAmel 3adBKM MHOTIAa YIIOMMHAaeMEM Kak
«OuTOBHM MOTOk USAC»), BKJIOUaeT B cebsS KOOMPOBAHHHIN 3BYKOBOMU
KOHTEHT U THUIMUYHO BKJIOUaeT B cedd MeTalaHHBE, YyKas3HBaklllMe KaXIbiM
TUII 0BpaboTKU periMKanumm [1oJioc CIleKTpa, KoTOpad OOJDKHA
IPMMEeHATHECA OeKODepOoM IJId OEeKOOMPOBaHMA  3BYKOBOI'O  KOHTEHTa
6uToBOoTO TmOTOkKa USAC, u/MiIM MeTalaHHHE, KOTOPHE YIPaBJISIT TaKoM’
00paboTKOV pelyiMKaluM I[I0JIOC CIeKTpa WIM YKas3HBalT I[I0 MeHbIeM
Mepe OIHY XapaKTepUuCTUKyY WM [HapaMeTp IO MeHbIel Mepe OIHOTO
cpencrBa SBR u/mim cpencTBa eSBR, KOTOpoe IOJDKHO MNPUMMEHATHCS IJId
OEKOOMPOBAHMA 3BYKOBOIT'O KOHTeHTa OMTOBOTO IOoTOKa USAC.

B MaTepHajax HacTodAmen 3a4BKU VCIIOJIb3YEeM BEIpAXEHNE
«MeTalaHHEE YyCOBEPIEeHCTBOBaHHOM SBR» (MM «MeTaZaHHHe eSBR») @OJd
O0B0O3HaUeHN I MeTaoaHHBX, YVKa3HB anlMx KaXOB TIIL o0paboTKM
permMKanMm I[IOJIOC CIEeKTpa, KOoTopad OOJDKHA IIPMMEHATLCHI OeKOIepOoM
0JId OeKOOMPOBAHMA 3BYKOBOI'O KOHTEHTa KOOMPOBAHHOTO 3BYKOBOITO
O6MTOBOTO IOTOKAa (HampmMmep, OUTOBOTO mnoToka USAC), u/WIM KOTOPHE
YIOPABJIAIT Takoy o0paboTKOM pelIMKaluuM IOJIOC CIeKTpa ¥/Wiu
yKasuHBaeT II0 MeHBIIel Mepe OOHY XapaKTepUCTUKY WIM IIapaMeTp IO
MeHbIen Mepe OIOHOTO cpencrea SBR n/ cpencrrea eSBR,
nonjexamero NIPUMEHEHUIO ojsa OEKOOUPOBaAHUA TakKoITo 3BYKOBOTI'O
KOHTEHTa, HO KOTOPHE He OIMCAaHEL M He YIOMAHYTE B CcTaHmapTe AAC
MPEG-4. [IpumMepoM MeTalOaHHEIX eSBR ABJIAITCSA MeTalOaHHEe
(YyKasHBakmMe WM [OpelHasHAaUeHHHe OJI4  yIOpaBlleHusa oBpaboTKomn
pelmMKaluMy  I[IOJIOC CIeKTpa), KOTOphEe OIMCAaHHE WM YIOMSAHYTH B
CcTaHmapTe USAC MPEG, HO He B cCcTaHmapTte AAC MPEG-4. TaxmuM
obpasoM, MeTalaHHEEe eSBR B MaTepraliax HacToAmen BagABKU
oBo3HauvawT MeTallaHHEEe, KOTOPHE He MABJIAITCI MeTamaHHeMM SBR, a
MeTalnaHHEE SBR B MaTepualax HacTodAme 3aAaBKU oB0O3HaYanT
MeTaOaHHEE, KOTOPHE He 4BJIANTCA MeTamaHHEMM eSBR.

BuToBel moTok USAC MOXeT BKJOUATL B cebsa Kak MeTalaHHHE
SBR, Tak ¥ MeTamaHHHe eSBR. TouHee, OUTOBEM I[IOTOK USAC MOXeT

BKJIOUATL B CcebO4d MeTamaHHEEe eSBR, KOTOPHE VYIIPaBJIAKT BHIIOJIHEHMEM
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oBpaboTku eSBR 1mexomepoM, ¥ MeTanaHHEEe SBR, KOTOpHEe YIPaABJILT
BHIIOJIHEHMeM 00pab®oTkM SBR OmexomepoM. B COOTBeTCTBMM C TUIMUHEMA
BapMaHTaMM OCYIEeCTBJIEHMA HACTOAMEero M300peTeHMd, MeTalaHHBEe eSBR
(HanpuMep, CcrelumMpUUHEE eSBR KOHOUIT'YPaLMOHHELE OaHHEE) (B
COOTBETCTBUM C HaCTOAMMM M300peTeHMeM) BKJIOUEeHHEHEe B OUTOBHM
norok AAC MPEG-4 (HampuMep, B KOHTeMHepe sbr extension() B KOHIe
[IoJIe3HOM Harpy3ku SBR) .

BririoJsiHeHMe oBpaboTKM eSBR BO BpeMsa OeKOIMPOBaHMA
KOOVMPOBAHHOTO OMTOBOIO IIOTOKa C MCIOJbL30BaHMeM cpencTrBa eSBR
(comepxamero IO MeHbIEeM Mepe OOHO cpelcTBO eSBR), yCTaHOBJIEHHOTO
OEeKOooepoM, BOCCTAaHaBJIMBAET IIOJIOCY  BEICOKMX  YacCcTOT  3BYKOBOIO
CHUTHaJla Ha OCHOBaHMM pellIMKallMM TIOCJIeIOBaTeJILHOCTEN TapMOHUK,
KOTOpPHE OBUIM YCEUEeHHE BO BpeMd KoOupokaHMA. Takaga obpaborTka eSBR
TUIIMUHO KOPPEKTUPYeT orubarnmyl CclekTpa COOpMMPOBAHHOM  IOJIOCH
BEHICOKMX YacCTOT M OpMMeHdIeT oO0OpaTHYyL O(UIbLTpalMion, M OoDaBJILEeT
IYMOBEE M CHUHYCOMIOAJIBHEE COCTaBJIAKIME, IJIA TOT'O UTOOH BOCCO3OATh
CIEKTpPAaJIbHEE XAaPaKTEPUCTHUKM MCXOODHOTO 3BYKOBOT'O CHUI'HaJA.

B COOTBETCTBUMA C TUIIMYHEIMA BapMaHTaMu OCYIIECTBJIEHU A
nsobpeTeHud, MeTamaHHBle eSBR  BKJIIOUEHEH (HanpuMep, HeOoJisloe
KOJIMYEeCTBO YIpaBJAnIMx OMTOB, KOTOPHE ABJILATCA MeTamaHHEMM eSBR,
BKJIOUEHO) B OOMH WM ©0oJiee CeIMeHTOB MeTalaHHBX KOOMPOBAHHOTO
3BYKOBOT'O OMTOBOTO I[IOTOKa (HampuMmep, OMTOBOTO IoToka AAC MPEG-
4), KOTOPHM TakXxe BKJOUaeT B ced®d KOIMPOBAHHHE 3BYKOBHE IaHHHEE B
OIPpYyTUX  CeIMeHTax (cerMeHTax  3BYKOBEIX  HOaHHEX) . TUNIMYUHO, 1o
MeHbBIIe Mepe OIMH TaKOoM CceTMeHT MeTaldaHHHX KaxIoro 0OJoka
BMTOBOTO IIOTOKa MpelCcTaBJAeT coboM (MaM BKJIOUaeT B cebsa) DIEeMeHT
3aloJIHEHMSA (BKJLUAKMUM B cefd MIeHTHUOMKATOP, YKa3HBalIMUM Hadallo
3JIeMeHTa 3alloJIHeHMuAd) , M MeTaTaHHBEEe eSBR  BKJIOUEHEL B SBJIEMEHT
3alloJIHEHMA I[IOoCJie MIeHTupurarTopa.dur. 1 - CTpyKTypHasd cxeMma
IPpUMMEpPHOV Lenu o00pa®oTKM 3BYKOBOTO CUTHalla (CcucTeMH o00paboTkKu
3BYKOBEIX IaHHHX), B KOTOPOW OOMH MM 0O0Jiee M3 DBJIEeMEHTOB CHCTEMH
MOXeT OHTH BBIIOJIHEH B COOTBETCTBMM C BapMaHTOM OCYIECTBJIEHUA
HaCcTOoAmero M300peTeHuA. CucrTeMa BKJIKUaeT B cef4 cJenyomye
BJIEMEHTH, COeOMHEeHHEEe OpyI C OPYyI'oM, KakK II0OKa3aHO: KOIOMPOBIMK 1,
[IOOCUCTEMY 2 IHOCTaBKM, IHOekolep 3 u 6jgoxk 4 nocrobpaboTku. B

PasHOBMIOHOCTAX IIoKasz3aHHOM CHMICTEMEI, He€ BRKJIIOUEHE B COCTakB OIVH WMJIN
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OoJiee DBJIEMEHTOB, WJIM BKJIKUEHH B COCTaB OOINOJIHUTEJILHEE OJIOKU
00pabOoTKM 3BYKOBHX TaHHEBIX.

B HeKOTOPHX peau3alliax, KOIMPOBIMK 1 (KOTOPHM IIO0 BHOOPY
BKJIIOUaeT B cebga OJIOK [OpenBapuTeJlbHOM 00paboTKM)  BHIIOJHEH C
BO3MOXHOCTBIO NpUHVMATDL OTCUETE PCM (BpeMeHHOM’ objacTHu) ,
comepxamue 3BYKOBOM KOHTEHT, B KauecTBe BXOIHOTO CUTHalla WH
BHIOABATL KOIOMPOBAHHLEIY 3BYKOBOM OMTOBEM IIOTOK (MMelmmi ¢opMaT,
KOTOPEM COBMECTMM CO cTaHmapToM AAC MPEG-4), KOTOPHM SABJIAeTCH
yKasbBalMyM 3BYKOBOM KOHTeHT. JaHHHe OMTOBOTO IIOTOKa, KOTOPHE
YyKasbEBalT 3BYKOBOM KOHTEHT, B MaTepMalJlax HacTodmelM 3asBKM MHOTOA
YIOMMHAKTCH KaK «3BYKOBHEE OaHHBEE» WIM «KOOVWPOBAHHHE 3BYKOBHE
OaHHBEEe». EcCIM KOOVUPOBIIMK BEIIOJHEH B COOTBETCTBUM C TUIMUHEM
BapMaHTOM OCYIEeCTBJIEHMS HaCTOAMeTo M300peTeHMsa, 3BYKOBOM OMTOBHIM
IIOTOK, BHIOaBaeMHM M3 KOIOMPOBIMKA, BKJoUaeT B cebsa MeTalaHHBe
eSBR (M, kK ToOMy Xe&, THIMNYHO JIPYyI'Me MeTalaHHBE), a TaKXe 3BYKOBEHE
OaHHEE .

OmvH miaM ©OoJiee KOOUPOBAHHHIX SBYKOBHX I[IOTOKOB, BHIOaBaeMHX M3
KOIOMpPOBIMKa 1, MOI'YyT TPedBABJIATBCA B IIOOCHUCTEeMY 2 IOCTaBKMU
KOOVPOBAHHOTO 3BYKOBOTO CHI'Hala. IlooncucTeMa 2 BEIIIOJIHEHaA C
BO3MOXHOCTBIO COXPaHATh M/UJIM HOOCTABJIATL KAXIHM KOOMPOBAHHEBIM
BUTOBEIM IOTOK, BHIIABaeMHM ns3 KOOUPOBIMKA 1. KonnpoBaHHEM

BBYKOBOﬁ BUTOBEI IIOTOK, BHIBEOEeHHLIN nus KOoOMpOBIIMKAa 1, MOXeT

COXPaHATbLCA IOACUCTeMOM 2  (HanpuMmep, B Bume DVD wiIM OUCKa
Bluray) VI nepenaBaTbCA IOACUCTEMOMN 2 (koTOopasa MOXeT
peayiM30BEBATh KaHaJl W CceTb lepenauu) , WM MOXeT Kak

COXPaHATLCHA, Tak UM IepedaBaTbCsa IIOOCUCTEMOM 2.

IOexomep 3 BHIIOJHEH C BOBMOXHOCTLI OEeKOIMPOBATL KOIUPOBAHHEIM
3BYKOBOM OUTOBEM NOOTOK AAC MPEG-4 (CcOOpMMPOBaAHHEM KOOUPOBIMKOM
1), KOTOPHM OH MIpMHMMaeT uepe3 IoAcCUCTeMy 2. B  HeKOTOPHX
BapMaHTax OCyIlleCTBJIeHUS, oexkonep 3 BHIIOJHEH C BO3MOXHOCTBIO
M3BJIeKaThL MeTalOaHHEe eSBR m3 kaxnoro OJioka OMTOBOTO TIIOTOKa U
IeKOOUPOBaThL OUTOBHI IIOTOK (B TOM UMCIe, IIOCPeICTBOM BHIIOJHEHUSA
obpaboTku eSBR C MCIOJIE30BaAHMEM M3BJIEUEHHHX MeTaIOaHHEX eSBR) s
bopMUPOBaAHUSA HOEKOIMPOBAHHEIX 3BYKOBEX IOaHHHX (HalIpuUMep, I[IOTOKOB
OEKOOMPOBAHHEIX 3BYKOBEHX OTcUueTOB PCM). B HeKOTOPHX BapMaHTax

oCymeCTBIIEHNA, Oeronmep 3 BEHITIOJIHEH C BO3MOXHOCTEBIO M3BJIEKATBb
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MeTamaHHEle SBR mM3 OMTOBOI'O IIOTOKa (HO WMI'HOPMPOBATH MeTallaHHHE
eSBR, BKJIOUEeHHHE B OMTOBHEM IIOTOK) M IeKOOIMPOBATH OMTOBHIM IIOTOK
(B TOM uuce, [IOCPEenCTBOM BEIIIOJIHEHU A obpaboTKHU SBR C
MCIIOJIbE30BaHMEM M3BJIEUEHHHX MeTalaHHEX  SBR) ojsga GopMMpPOBaHUSA
IEeKOOMPOBAHHEX 3BYKOBEIX IAaHHHX (HalpyMep, I[IOTOKOB OEeKOIMPOBAHHBIX
OTCUEeTOB 3BYKOBOTO CHUI'Hajla PCM.TuIMUHO, »OeKoZep 3 BKJOUYAET B
ceba Oybep, KOTOPHEM  XPaHUT (HampuMep, HendeMepHEM 0oOpa30oM)
CeTMeHTH KOOMPOBAHHOTO 3BYKOBOTO OMTOBOITC IIOTOKa, IMIPUHATOTO U3
IIOOCUCTEMEL 2.

Biox 4 nocrTobpaboTkM 1o (ur. 1 BHIOJHEH C BO3MOXHOCTBI
IPMHMMATE I[IOTOK OEeKOOMPOBaAHHHX 3BYKOBHX HaHHHX W3 »Oekomepa 3
(HanmpuMep, OTCUETH 3BYKOBOTO CUTHaJa PCM) u BEITIOJIHATE
nocTodbpaboTKy HaIo HUM. Biok nocTofpadboTKM TakKXe MOXeT OHThH
BEIIIOJIHEH c BO3MOXHOCTEIO BOCIIPOU3BOINTE IOOBEPT'HY THM
nocrodbpadboTke 3BBYKOBOM  KOHTEHT (MM  OeKOIMPOBAHHEIM  3BYKOBOM
CUTHaJ, OPUHATHM M3 IOekodepa 3) OJ4 NPOUTIPHEHBaAHMA OOHUMM WM OoJiee

TPOMKOTOBOPUTEJIEN .

dur. 2 - CTpyKTypHad cxeMa konoupormuka (100), KOTOpPEM
ABJIAETCSA BaprMaHTOM OCYIEeCTRJIEHUA obJlagmanimero npr3HakaMu
n300peTeHnd BJIOKa ofpaboTKU 3BYKOBOT'O curHalJjia. JIroOrIE nus

KOMIIOHEHTOR WMJIM SJIEMEHTOB KoOUporkmMka 100 MOTyT OBTH peasiM30BaHEH
B BMUIe OIHOTO WM OoJiee IpOoLecCOB M/UIM OOHOM MM 0ojiee CXeM
(HanpuMmep, ASIC (cnelMaJM3UPOBAaHHEIX MHTEeIpPaJIbHEX CXeM), FPGA
(DporpaMMUpPYEMEIX IIOJIB30BaTeJIeM BeHTUJIBHEIX MaTpMll) WIM OPYIHUX
MHTeTI'paJlbHEIX cxeM) B anrnapaTHHX cpeICcTBax, IpOoTrpaMMHOM
obeclieyeHUM WM KOMOMHAUUM allllapaTHHEX CPpencTB U [IPpOIpPaMMHOTO
obecrneuenusa. Koguposmmk 100 BpBrJmpodaeT B cebsa koguposBmuk 105,
Kackapm 107 3anoJiHuTeNa/ bopMaTepa, Kackapm 106 bopMUpPOBaAHUSA
MeTalaHHHX W OybepHyn HaMATes 109, CoOeOMHeHHEHE KakK IIokazaHo. K
TOMY Xe, TUIWYHO, KOOUpoBIMK 100 BrJIKOUYaeT B Ccebd OpyIUe BJIeMeHTEH
00paboTkM (He IokaszaHH) . Komumpormuk 100 BHIIOJHEH C BO3MOXHOCTBIO
npeoBpas0oBHBATEL BXOOHOM 3BYKOBOM OMTOBEM IIOTOK B KOIMPOBAHHLM
BHIXOOHOM OMTOBEM NIOTOK AAC MPEG-4.

T'enepatTop 106 MeTalaHHHX IpUCOEenVHEH " BHIIIOJIHEH C
BOBMOXHOCTBID GOPMMPOBATE (M/MJIM IOPONYyCKaTh HACKBO3b B KacKafl

107) mMeTapmaHHBEE (B TOM uUMcJe, MeTaOaHHBe eSBR m MeTamaHHBEeEe SBR),
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KOTOPEE IOJDKHEL OHTH BKJIOUEHH KackaloM 107 B KOOMPOBAaHHHM OWTOBHM
IIOTOK, IOIJIeXall BEHEBONY M3 koIMpoBmUKa 100.

Komupormmk 105 mnpMcoeOMHEH M BHEIIOJIHEH C  BO3MOXHOCTBI
KOOUPOBATL (HaAIpMMEp, BHIIOJHAA CXaTre Hal HMMM) BXOIOHEE 3BYKOBEE
OaHHBe UM TPEeObABJIATL pPesyJibTUPYRMIUM KOOUPOBAHHE 3BYKOBOM CHUITHAJ
B kackan 107 @OJjs BKJOUEeHUS B KOIMPOBAHHHM OMTOBHI IIOTOK, KOTOPHIM
OOJDKeH BHIOaABaTbCA M3 kKackanma 107.

Kackanm 107 BHIIOJIHEH C BO3MOXHOCTBI  MyJIbTUILJIEKCUPOBATE
KOOMPOBAHHEI 3BYKOBOM CHUTHAaJ M3 KoOMpoBmMka 105 m MeTamaHHHe (B
TOM UMCJIe, MeTalaHHbBle e3SBR u MeTanmaHHee SBR) u3 TreHepaTopa 106
niasa GopMMPOBaHMA KOIUPOBAHHOTO OUTOBOTO IIOTOKa, KOTOPHM IOJDKEH
BHIOABATHCH ns Kackala 107, NIPenrIoYTUTEeJIEHO Tak, UTOOH
KOOVMPOBAHHEM OUTORBRHM IIOTOK UMeJ ¢opMaT, KakK 3alaHHHEM OIOHUM U3
BapUaHTOB OCYWECTRBJIEHUS HaCTOAWleI'o U300peTeHus.

BybepHas namare 109 BHIOJIHEHa C  BO3MOXHOCTBI  XPaHUTH
(HanpuMep, HenbpeMepHEM 00pa3oM) 10 MEeHBIEM Mepe OIMH OJIOK
KOOMPOBAHHOTO 3BYKOBOI'O OUTOBOI'O IIOTOKa, BEBEISHHOI'O M3 KacKala
107, " IIOCJIegOBaATEeJIbLHOCTE OJIOKOB KOOUPOBAHHOTO 3BYKOBOT'O
BMTOBOTO TIIOTOKa 3aTeM IIpedbaABjigeTcsa U3 OydepHom namatu 109 B

KauecTBe BEIXOIOHOTI'O CHIT'HaJla nus KOIOMPOBIIMKA 100 B CHUcCTremMy

OOCTaBKMU.
dur. 3 - CTPYKTypHasd CcxXeMa CHCTEeMH, BKJOUawmell B cedd
oexonep (200), KOTOPHIM ABJIAETCHA BapuaHTOM OCYIIeCTBJIEHU A

obJlamawnmero IIpM3HakaMu M300peTeHMd OJioka o00paboTKM 3BYKOBOIO
curHalsla U, II0 BHOOPY, Takxe IocTapolieccop (300), nOpucoeIMHEHHEN
K HeMy. JoOHe M3 KOMIIOHEHTOB WJIM DJIEMEHTOB Iekonepa 200 wu
nocrnpouieccopa 300 MoryT OBTE peaJIM30BaHH B BUOE OIOHOTO WM
foJjlee MNpPOLIECCOB U/UIM OOHOM wiIM OoJiee cxXeM (Hanmpumep, ASIC
(ClleuMaIM3MPOBAHHEIX MHTEeI'PaJIbHEX CXeM), FPGA (mIpor'paMMMPyeMBIX
[IOJIL30BATEJIEM BEHTWMJIBHBEIX MaTPMIl) WMIM OPYTI'MX WHTeTpPalIbHEIX CXeM) B
amnrnapaTHHX CpencTBax, IpoI'paMMHOM OOecleueHUM WM KOMOMHAaLNWU
anrnapaTHHX CpeICcTB U Opol'paMMHOTO of0ecliedeHusa. [Jerkomep 200
comepxuT OybepHy namars 201, nedopmaTep 205 (CHMHTaKCUUECKUMN
aHaJIM3aTop) IIOJIe3HOM Harpy3kM OMTOBOTO IIOTOKa, HOoacuctemy 202
OEeKOOUPOBaHUA 3BYKOBOI'O CHUI'Hajsla (MHOI'Da YIOMMHaeMyK KaK KackKal

«KOCHOBHOTI'O» OeKOIMPOBaHMA W InogcrucTeMa «KOCHOBHOTIT'O»
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OEKOOUPOBAHUSL) , Kackapm 203 oBpadoTKU eSBR " Kackan 204
bopMMpOBaHMA YIPABJIAKINX OWUTOB, COeIMHEHHEE KaK IIoKasaHo. K Tomy
xe, TUIINYHO, nexkomep 200 BriwyaeT B 2 cebsa OpyIMe BJIEMEHTH
00paboTKM (He IIOKa3aHH) .

BydepHas mnawmars 201 (Bybep) XxXpaHUT (HalpuMmep, HendeMepHEM
oBpas3oM) IO MeHblleM Mepe OIOMH OJIOK KOIMPOBAHHOTO 3BYKOBOIO
fuToporo noroka AAC MPEG-4, OPpUHATOTO HekomepoM 200. [Tpu
SKCIUIyaTauuu nekomepa 200, I[IOCJHeOOBaTEJIBHOCTE OJIOKOB OMTOBOTO
[IOTOKa IpenbwaBJigeTcsa U3 Oybepa 201 B nmedpopmarTep 205.

B pasHOBMIHOCTM BapMaHTa OCymecTBJIeHMS Ha our. 3, APU,
KOTOPEM He ABJAeTCH »OekolepoM (HampuMep, APU 500 no our. 6)
BKJIOUaeT B cCcebga OybdepHYK [TaMATh (HanpuMep, OybepHYKL TIIaMATh,
MIOEeHTUUHYLD Oydepy 201), koTopad XpaHUT (HaIpMMep, HeddeMepHEM
oBpasoM) IO MeHbIeM Mepe OAOMH OJIOK KOIOMPOBAHHOTO 3BYKOBOTO
OMTOBOT'O IIOTOKa (HampuMmep, 3BYKOBOTO OMTOBOTIO noToka AAC MPEG-4)
TOT'O X& CaMoI'o Tulla, OpuHATOTo Oydpepom 201 no our. 3 wmam our. 4
(TO ecTh, KOIMPOBAHHOTO 3BYKOBOTO OMTOBOTO IIOTOKa, KOTOPHM
BKJIOUaAET B Ccebsa MeTaaHHBEe eSBR).

BHOBE CO CCHJIKOM Ha our. 3, @»edopmarep 205 NpucoenMHeH U
BHIIIOJIHEH C BO3MOXHOCTBI OeMyJIb TUILIIEKCHUPOBATh KaXIOEM OJIOK
OUTOBOTO IIOTOKa HOJIA M3BJIedeHUA MeTaZaHHEHX SBR (B ToM dYucCie,
IDaHHBIE KBAHTOBAHHOM oTmbanmer) UM MeTalaHHEX eSBR (M TUIMUHO
Takxe OPYI'MX MeTamaHHBX) U3 HeTO, IIPeObaBJIATL I[I0 MeHbLIeM Mepe
MeTanaHHEHe eSBR u MeTazmaHHele SBR B kackanm 203 obpaboTkum eSBR u
TUIIMYHO TakXe NPelIbABJIATE OpyTMe  M3BJIEUEeHHHE MeTalaHHBEE B
noncucrteMy 202 npexomupoBaHMA (M, I[IO BHOOPY, TakXe B TI'eHepaTop
204 vyhnpasBjadomux OuToB) . HJedpopmaTep 205 Takxe TIPUCOEOIMHEH U
BHIIIOJIHEH C BO3MOXHOCTBK M3BJIEKATEH 3BYKOBHE HOaHHEE U3 KaXIoI'o
OJIocKka OUTOBOI'O IIOTOKAa, U IIPelbABJIATE WM3BJIeUeHHHE 3BYKOBHE IaHHHE
B nomcucrteMy 202 mekoOIMpPOBaHMA (Kackal OeKOOMPOBAaHMUA) .

CucremMa 1o o¢ur. 3 1o BHOOpPY TakXe BKJKUaeT B Cceb4
noctrrnpoueccop 300. Iloctnpoueccop 300 BrawUaeT B cebd OydbepHYDL
naMaTe 301 (6ydep) U OpyTrue 2JeMeHTH o00paboTKM (He IIOKas3aHH), B
TOM yucJe, 10 MeHbIIen Mepe OIVH BJIEMEHT o0paboTKH,
IIPUCOEeNMHEHHEM K  Oybepy 301. Bybep 301 XxXpaHUT (HampuMep,

HendpeMepHEIM o0O0pasoM) I[IO MeHblleM Mepe OIOMH OJIOK (MM KaIp)
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OEKONMPOBAHHEIX 3BYKOBBIX JaHHEX, I[IPMHATHX I[IoCTIpolieccopoM 300 wmus3
nexomepa 200. 3yeMeHTH o00paboTkM nocrnpoleccopa 300 NpuCcoOeIMHEHH
M BHIIOJIHEHEL C BO3MOXHOCTBI I[IPMHMMATL M alalTMBHO 0O0pabaTHBaTh
[IOCJIeDOBATEJIbHOCTE OJIOKOB (MM KaOpoB) IeKOOUPOBAHHOTO 3BYKOBOTO
CUTHaJla, BHBeIeHHOTO M3 Oydepa 301, C MCOOJIB30BaHMEeM MeTaOaHHHX,
BHIBEIEHHEX U3 TI[omacucTeMel 202 pekogupoBaHmsa (u/uam nedbopMmaTepa
205), /M yIIpaBJISoInX OUTOB, BHIBEIEHHBX U3 Kackama 204
nexomepa 200.

[loncucTteMa 202 »DeKOIMPOBAaHMSA 3BYKOBOI'O CHUI'HaJla Oekonepa 200
BHIIIOJIHEHA e BO3MOXHOCTBI OeKOOUPOBaTh 3BYKOBEE OaHHEE,
M3BJIeUeHHEEe CUMHTAaKCUUeCKMM aHalmz3aTopoM 205 (Takoe IeKOIMPOBaHME
MOXeT VYIOMMHATBLCS Kak ollepallud <«OCHOBHOITO» NeKOOIMPOBaHMUA), IJId
bopMUpOBaHNA OEeKOOUMPOBaHHEIX 3BYKOBHIX IOaHHBIX u IpenbABJIATH
OeKOOUPOBaHHEE 3BYKOBHE IaHHEHEe B kackan 203 obpaboTkm eSBR.
IexonMpOBaHMe BHIIOJHAETCH B UYaCTOTHOM o0BJacTy M TUIMUYHO BKJIIOUAET
B ceba oOpalleHHOe KBaHTOBaHUE, CONPOBOXIaeMoe  CIeKTpaJlbHOM
obpaboTkoM. THIMUHO, 3aBepmanmuy Kackan o00paboTKM B IIOICHUCTEeMEe
202 npuMeHseT OpeoOpasoBaHMEe M3 YaCTOTHOM 0O0JlaCTM BO BPEMEHHYIO
0o0JlaCcThb K IeKOOMPOBAHHBIM 3BYKOBEIM HOaHHHM YacTOTHOM oOOJlacTH, Tak
UTOOH BHXOIOHEIMM IOaHHBMM I[IOOCUCTEME OBUIM OEKOOUPOBaHHEE 3BYKOBHE
ODaHHBle BpeMeHHOM of6jgacTtu. Kackaz 203 BHIOJHEH C BO3MOXHOCTBLIO
npuMeHAaTs cpencrea SBR m cpencrea eSBR, ykaszaHHBE MeTalaHHEMU
SBR m MeTalaHHBEIMM eSBR (MB3BJIEUEHHBEIMM CHUHTAKCUUECKMM aHaJlM3aTOopOM
205), K @»OeKoOMPOBAHHHM 3BYKOBHM -»OaHHHM (TO €CTb, BHIIOJHATH
obpaborky SBR m eSBR Hal BHXOOHBEMM HJaHHEMM HoncucTeMel 202
OeKOOUPOBaHUSA C MUCIHOJIb30BaHMeM MeTanaHHExX SBR  um eSBR) IOJ1s
bopMUPOBaHMSA IIOJIHOCTBI NeKOOUPOBAHHEIX 3BYKOBEX IaHHEX, KOTOPEHE
BHBOOATCSA (HallpuMep, B IocTipoleccop 300) w3 nexkomepa 200,
TunmuHo, nekomep 200 BrJwodyaeT B ceb®da OaMAaTh (DoCTyHIHYID U3
noncucTeMel 202 m kackaza 203), KoTopad XpaHUT IOedopMaTUPOBaHHEIE
3BYKOBEE IaHHHEe I MeTalaHHBEeE, BHIOaHHEEe K3 OedpopmMaTepa 205, a
Kackan 203 BHIIOJIHEH C  BO3MOXHOCTBK OCYWEeCTBJIATL TOCTYII K
3BYKOBEIM IaHHBM ¥ MeTamaHHBEM (B TOM UYMCJIe, MeTalaHHeEM SBR u
MeTalaHHEM eSBR) [0 Mepe HaTOOHOCTM BO BpeMsa obOpaborku SBR u
eSBR. O6paborka SBR u obpaborka eSBR B kKackazme 203 MOXeT

CUMTaTeECHA HOCTO@paGOTKOIZ Ha BHXOIOe M3 noagcucTeMel 202 OCHOBHOTO
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DexooupoeaHudga. Ilo BHOOpPY, IHOekozep 200 Takke BKJIOUYaeT B Cceb4d
IIOOCUCTeMYy 3aBepllanlel'o IIOBHIIAKIIEIO MUKIMPOBAHMA (KOTOpas MOXeT
[IPUMEeHATH cpelcTBa napaMeTpudeCcKon CcTepeodoHUM («PS»),
oIpelleJleHHEle B cTaHmapTe AAC MPEG-4, C MCIOJIB30BaHMEM MeTaldaHHHBX
PS, WM3BJIeUeHHHX mnebopmaTepoMm 205, u/uiam yHopaBagiommx OUTOB,
COOPMMPOBAHHEIX B  I[IOLCHUCTEME 204), KOoTOopad I[IpUCOeIMHEHa U
BHIIIOJIHEHA C BO3MOXHOCTBK BHIIOJIHATE I[IOBHIIAKIIEEe MUKIMPOBAaHME Hal
BHIXOOHEIM CHI'HaJIOM Kackaza 203, dYToBH (OpPMUMPOBATE IIOJHOCTHIO
OeKOIMPOBAHHHY [NOOBEPTHYTHM IIOBHIIAKIMEMY MUKIMPOBAHUI SBBYKOBOM
CUITHaJ, KOTOPEHI BHBOOUTCSH ns nexkomepa 200. B KadecTBe
aJIb TepHaTUBH, IIOCTIIPOLLECCOP 300 BHIIIOJIHEH C BO3MOXHOCTBIK
BHIIIOJIHATE [IOBHIIAKIIEe MUKIMPOBaHME HAaL BHXOIHEM CHMIHAJIOM IeKonepa
200 (HanpuMep, C MCIOJIb30OBaHMEeM MeTalaHHEX PS, M3BJIeUeHHHX
nebopmarepom 205, u/uam yopaBagommx OUTOB, COOPMMPOBAHHEIX B
noncucTeMe 204) .

B oTBeT Ha MeTalaHHEHE, M3BJIeUeHHEEe InedpopMaTepoM 205,
T'eHepaTop 204 vyHopaBjadomuUx OUTOB MOXeT QOPMUPOBATH YIIpaBJIAKIME
OaHHEE, WU YyIpaBJjdolye »OaHHEHEe MOI'YT MCIOJB30BaTLCA B IIpenejax
nexomepa <200 (HamopuMep, B IIOOCHUCTEeMe 3aBepllanlelo IIOBBIAKIEIO
MUKIIMPOBAHMA) W/WIM TPenbaBJIATHCSA B KaueCTBe BHXOOHOTO CHUI'HaJa
nexomepa 200 (HanpuMmep, B noctHnpoueccop 300 @0Jjsd MCIOJIb30BaHUA
npu nocrobpaboTke). B oTBeT Ha MeTalaHHEE, M3BJIeUeHHEE U3
BXOIOHOTO OMTOBOI'O TIIOTOKa (M, IO BHOOPY, TakKXe B OTBET Ha
YIpPaBRJAKIME HOaHHEE), kackan 204 MoxeT QOpMMPOBATE (M HNPedbABJIATH
B IIOCTIIPOLIECCOP 300) yIIpaBJIgnlme OMTH, YyKaseBawlne, yTo
OeKOOUPOBaHHEE 3BYKOBHEE  HOaHHEE, BHIOaBaeMele M3 kackanma 203
0BpaboTKHU eSBR, IOOJIKHEL nomBepraTbCcAa KOHKPEeTHOMY TUILY
nocrobpadboTkM. B HEKOTOPHX BapMaHTax OCYMeCTBJeHMd, nekomep 200
BHIIIOJIHEH C BO3MOXHOCTBK I[IPeNbBABJIATE MeTalOaHHEE, WU3BJIEUEHHEE
nepopmaTepom 205 ™3 BXOOHOTOC OMTOBOTO IIOTOKa, B IIOCTIIPOILECCOP
300, a nocrnpoueccop 300 BHIIOJHEH C BO3MOXHOCTLBI BHIIOJIHATH
nocTobpaboTKy Hall OeKOOMPOBAHHEIMM 3BYKOBBMM IaHHBEMM, BEBEeIEHHBMN
n3 nexkonepa 200, C MCHOJBb30BaHMEM MEeTalaHHHX .

dur. 4 - CTpPpYyKTypHasa cxeMa OJioka (210) o0OpaboTKM 3BYKOBOTIO
curHala («APU») , KOTOPEIM ABJIAETCHA ele OOHUM BapMaHTOM

OCYIIECTRBJIEHMA obJjlamanmelo IIpM3HaKaMu M300peTeHMI OJIoKa o00paboTKU
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3BYKOBOT'O curHajla. APU 210 dBjugeTcsa YyHaACJIEOOBaAHHHM IeKOIEepoM,
KOTOPHM He BHIIOJHEH C BOBMOXHOCTBI BHIIOJHATL o00paboTky eSBR.
JIOLIe nus KOMIIOHEHTOB MJIN BJIEMEHTOB APU 210 MOTYT OBITH

peasM30BaHE B BUIEe ONHOTO MM ©OoJiee IMIpOoLleCcCOB U/ Mar OOHOM WUJIU

Bojiee cxeM (HamopuMmep, ASIC (crleuMaM3MPOBAHHEX MHTeI'paJibHHX
cxeM), FPGA (mOporpaMMMPYeMBIX IIOJIb30BaTeJIEM BEHTMJIBHHEX MaTpUIL)
W OpyTUX VHTeTpaJlbHEX cxeMm) B anrapaTHEX cpencrreax,

oporpaMMHOM ofeclnedeHUr WM KOMOMHAaLMM alllapaTHHX CPeICTB U
nporpaMMHOTO obecnedueHusa. APU 210 comepxuTr OydepHyl OamMaTs 201,
nedbopMaTep 215 (CHMHTakKCHMUECKMM aHalM3aTop) I[OJIe3HOM HaTpy3KHU
OUTOBOTO IIOTOKa, IoncucrteMy 202 »OeKOOMPOBaHMSA 3BBYKOBOI'O CHIHaJa
(MHOTma YyIOMMHaeMyl Kak KacKall «OCHOBHOIO» IeKOOMPOBaHMUA WU
[IOOCHUCTEeMa «OCHOBHOI'O» HOeKOOUPOBaHMA), U KkKackan 213 o00paboTku
SBR, coeIMHeHHEHEe, KaK Ioka3aHo. K ToMy Xe, TunmuhHo, APU 210
BKJIKUaAeT B cebd mOpyrMe »JeMeHTH oOpaboTkm (He TI1oOKa3aHH) . APU
210, HaopuMmep, MOXeT IMPeNCTaBJIATE CODOM KOIOMPORMMK, IeKOIep WM
[IepPEeKOOUPOBIIMK 3BYKOBOI'O CUI'HAaJA.

SJIEMEHTEH 201 u 202 APU 210 MOEeHTUUHE OIOVHAKOBO
IIPOHYMEepPOBaHHEM BJIeMeHTaM oexomepa 200 (rto our. 3), u
BHIIEIIPUBEOEHHOE X onmcaHue [IOBTOPATHCSH He oymerT. [Tpn
sKCILUlyaTauuu APU 210, [NocjemoBaTeJIbHOCTE OJIOKOB KOIMPOBAHHOTO
3BYKOBOTIO OUTOBOTO IIOTOKaAa (BUTOBOTO [IOTOKaAa AAC MPEG-4),
npuHMMaeMoro APU 210, mnpenwsaBiasgeTcsa us Oydpepa 201 B medpopmaTep
215.

OedpopMmaTep 215 mnpucoemMHeH U BHIIOJHEH C  BO3MOXHOCTBIO

OTeMYJIbE TUIIJIEKCHPOBATE KaxOni OJIOK OMTOBOTO IIOTOKa, UTOOH
M3BJIEeKaThb MeTalaHHEIe SBR (B TOM  UMCJIe, IO aHHEIE KBaHTOBAHHOM
orm@ammeﬁ) " TakKxe THUIIMYHO opyrrie MeTalOaHHEIe ns3 HeTO, HO

UTHOPUPORBATE MeTallaHHele eS3SBR, KOTOpHEe MOTYT OHTE BKJIIKOUEHH B
OUTOBHIM IIOTOK, B COOTBETCTBUM C JIOOHM BapMaHTOM OCYMeCTBJIEHUS
HacToAamero wmz3obpeTeHusa. JJepopmaTep 215 BEHIIOJIHEH C BO3MOXHOCTBIO
no®aBJIATL II0 MeHbIleM Mepe MeTalaHHEHEe SBR B Kackan 213 06paboTku
SBR. JedopmaTep 215 Takxe NOPUCOeIMHEH M BHIIOJIJHEH C BO3MOXHOCTHBK
M3BJIEKATL 3BYKOBEE TaHHHE U3 Kaxmoro O0Jioka OUMTOBOTO IIOTOKa, U
NpenbBABIIATH MU3BJIEUEHHEE 3BYKOBEHE OaHHBEe B IIOOCUCTEMY 202

OJeKOIMPOBaHMA (kackan HeKOHMpOBaHMH).
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[loncucTteMa 202 pDekKoOUPOBaHUA 3ByKa Oekomepa 200 BEHIIOJIHeHa C

BOBMOXHOCTBIO IeKOOUPOBaThE 3BYKOBEIE IOaHHHE, V3BJICUEHHEE
nepopmaTepoM 215 (Takoe OEeKOOMPOBaHME MOXeT VYIIOMMHATBCSH Kak
onepalusg «KOCHOBHOTO» OeKoOOupoOBaHuLg) , 0JIs bopMMpoBaHUA

OEKOOUPOBAHHEIX 3BYKOBEX ITaHHEIX U [OPeIbABJSATE OeKOOUPOBAaHHEE
3BYKOBEE IaHHHEe B Kackan 213 obpaborku SBR. JekoOMpORBaHMUE
BHIIIOJIHAETCS B UYacTOTHOM ob6jgacTu. THUIMUHO, 3aBepllalmMi Kackam
006paboTkM B nomcucTemMe 202 npuMeHsSeT IIpeobpal30BaHMe M3 YaCTOTHOMU
oBJacTM BO BpeMeHHyKn o00JlacTh K »OEeKOOUMPOBaAHHHEM 3BYKOBHM IaHHBEM
YacTOTHOM o0BJjlacTM, Tak UYTOOB BHEXOIOHBIMM IAHHHMM IIOOCUCTEMB OBLINU
IeKOOMPOBaHHEE 23BYKOBHE HaHHHE BpeMeHHOM ofbjactu. Kackam 213
BHIIOJIHEH C BO3MOXHOCTBK IIPUMMEHHATH cCpencTBa SBR (HO He cCcpelncTBa
eSBR), YKasaHHEEe MeTalaHHBEMU SBR (M3BJIeUEHHEIMM JedopMaTepoM
215), K @IOeKoOMPOBAHHHM 3BYKOBHM IaHHHM (TO €CTb, BHIIOJHATH
obpaboTky SBR Hal BHXOIHEMM IaHHEMM TOoOCHUCTeMH 202 IeKOOMPOBaHUA
C MCHOJIb30BaHMEM MeTalaHHEX SBR) 14 GQopMUpPOBaHMA IIOJIHOCTHBK
OEKONMPOBAHHEIX 3BYKOBHX IaHHHX, KOTOPHE BHEBOOATCA (HaIpuUMep, B
nocrnpoueccop 300) m3 APU 210. TunuuHo, APU 210 BrJwUaeT B cebsda
naMAaTh (ODOCTyNHYK M3 nomncuctemel 202 m kKackaga 213), KoTopasd
XpaHUT OedopMaTUPOBAHHEE 3BYKOBHE OaHHHE M MeTalaHHEE, BHIAHHEE
n3 pedpopmaTepa <215, a kKackan 213 BHIOJHEH C BO3MOXHOCTBI
OCYMeCTBJIATE OOCTYIl K SBBYKOBBEM HOaHHBEM M MeTaOaHHBEM (B TOM UMCIE,
MeTamaHHEM SBR) 1o Mepe HamobHocTM BO BpeMsa ob6paboTkm SBR.
Obpaborka SBR B Kackame 213 MOXeT cuMTaThLCcsga  IocJenyiomen
00paboTKOV Ha BHXOOe U3 NoacucTeMu 202 OCHOBHOTO HOEKOOVMPOBAHUA.
[lo BEIOOPY, APU 210 Takxe BKJKUaeT B cebda MNOOCHUCTEMY 3aBepllaKnmero
[IOBHIMAKIMETO  MUKIMMPOBAHUA (koTOpPasg MOXeT IIPUMMEHSATH cCpencTBa
IapaMeTpuuecKoM cTepeodoHUM («PS»), oIpeneJieHHHe B cCcTaHmapTe AAC
MPEG-4, Cc MCHOJIB30OBaHMEM MeTalaHHEX PSS, M3BJIeUeHHHX IedopMaTepoM
215), KoTopasa MOpUCOeIVMHEeHa U BHIIOJHEHA C BO3MOXHOCTBI BEHIIOJIHATE
[IOBHIIAKIIEE MUKIMPOBAaHME Hall BHXOIHBM CUTHAJIOM Kackana 213, 4YToOH
bopMMPOBATL IIOJHOCTBHI IEeKOOMPOBAHHEM IIOIOBEPTHYTHM IIOBHBIIAKIEMY
MUKIIMPOBAHUI 3BYKOBOM CHMI'HAaJI, KOTOPHM BHBOOMTCS M3 APU 210. B
KauecTBe aJIbTEPHATUBH, IIOCTIIPOLLECCOP BHIIOJHEH C BO3MOXHOCTHIO
BHIIOJIHATE IIOBHIIAKIIEE MUKIIMPOBAHME Hall BHXOOHBEM CHUTHajioM APU 210

(HaHpMMep, C MCIIOJIE30OBaHMEM MeTalaHHEIX PSS, M3BJIEUEHHEX
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nebopmaTrepoMm 215, u/uaM ynpaBIgomMx OWUTOB, COOPMMPOBAHHEIX B APU
210) .

PazjuuHbele peanmsauuy komupormmka 100, npexomepa 200 m APU
210 BEIIIOJIHEHEL C BO3MOXHOCTEIO BHIIOJIHATE pasHeEe BapMaHTEH
OCyWeCTBJIeHKA objlafanelo IIpM3HakKaMM M300peTeHMA crocoba.

B cooTBeTCTBMM C HEKOTOPHMM BapMaHTaMM  OCYIeCTBJIeHUA,
MeTalaHHEE e3SBR BKJIIOUEHEH (HanpuMep, HeBoJbloe KOJIMUeCTBO
YIPAaBJIARINX OUTOB, KOTOPHE ABJAKTCA MeTaTaHHBEMM €SBR, BKJIOUEHH)
B KOOMPOBAHHHEIN 3BYKOBOM OMTOBHM IIOTOK (HalpuMep, OMTOBHM IIOTOK
AAC MPEG-4), TakKk 4YToOOBE YHACJeOOBaHHEE OEeKOIEPH (KOTOpPEIE He
BHIIOJIHEHEL C BO3MOXHOCTBI CHHTAKCHMUECKM aHaJU3UPOBATL MeTalaHHEE
eSBR u wmcHnojJb30BaThHL Kakoe OB TO HM OBHJIO cpencTBo eSBR, K
KOTOPOMY OTHOCATCHA MeTaOaHHEe eSBR) , MOTYT UTHOPUPOBATH
MeTamaHHEe eSBR, HO, TeM He MeHee, OeKOIVMPOBaTh OWUTOBHM IOTOK,
HaCKOJIBKO BO3MOXHO 0e3 MCIIOJb30BaHMA MeTalaHHBEX eSBR MM KaKoro
OB TO HHM OBJIO cCpencTkBa eSBR, K KOTOPOMY OTHOCATCHA MeTalaHHEe
eSBR, TummMuHo O0e3 KaKoro OH TO HM OBJIO 3HAUUTEJIBHOTO YXYOIeHNA
KauecTBa IOEeKOIMPOBAHHOTO 3BYKOBOTO CUIHaja. OIDHaKO, IeKOIEepPH
eSBR, BHIIOJIHEHHBE C BO3MOXHOCTBI CHHTAKCUUECKM aHaJIM3MpOoBaTh
OUTOBEI IIOTOK o4 UOeHTUudUKaIUM MeTalaHHEX eSBR " OoJI4
MCIIOJIE30BAHMA II0 MeHblleM Mepe OIOHOTO cpelcTBa eSBR B OTBeT Ha
MeTanaHHEe  eSBR, OyoyT ofjlagaTh  BHEHIOIDAMU  MCIIOJIB30BAHMA  IIO
MeHbIIlel Mepe OIHOTO TakKoTo cperncTea eSBR. IlosToMy, BapMaHTH
OCYyIlleCTBJIEHUA n3obpeTeHmnA openycMaTpUBaKnT CpenoCcTBO oJjidg
palMoHAaJILHOY IepeldauM yIOPaBJAKMMUX  OaHHHX YCOBEPIMEeHCTBOBAHHOM
permMKaumnm II0JIOC CIIeKTpa (eSBR) WJIn MeTalaHHEX oBpPaTHO
COBMeCTMMEIM OOpa3oM.

TUNMYHO, MeTalaHHEE eSBR B OMTOBOM IIOTOKE ABJIAITCSA
YKa3HBaKMMMKM (HaIpuUMep CJOyXaT IIPM3HAKOM IO MeHBIIeW Mepe OIHOM
XapakKTepUCTUKM WM IapaMeTpa) OOHOTO MWK 0oJiee U3 CJIeIYI X
cpencTe eSBR (kKOTOpEEe oOIMCaHH B cTrTaHoaprTe MPEG USAC, M KOTOpPEHE
MOTJIM OETBH WM MOIJIM He OBThL I[IPMMEHEHHBMM KOOMPOBIIMKOM BO BpeMA
bopMUpOoBaHUA OUTOBOTO IIOTOKA) :

* I'apMOHMUEeCKad TPaHCIO3MLUMA; U

* JoHoJIHUTeJIEHasA IpelBapuTesbHasa o00paboTka  BKIEVMKOM C

noMomeln K30 (mpemBapuUTeJibHOE BHPaBHUBAHUE) .
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Hanpumep, MeTanmaHHBEEe eSBR, BKJIIOUEHHEIe B OMTOBHM IIOTOK,

MOTYT OBITH  YKa3BBAKMMMKM  3HAUEHMA  [IapaMeTpOoB (OIIMCaHHEX B
cTaHImapTe USAC MPEG u B HacToAleM n300peTeHnn) &
sbrPatchingMode[ch], sbrOversamplingFlag[ch],

sbrPitchInBins[ch], sbrPitchInBins[ch] u bs sbr preprocessing.

B MaTepuasiax HacTosmeM 3BasaBku, obosHaueHue X[ch], rme X -
HEeKOTOPHM IapaMeTp, o0003HavaeT, UYUTO IapaMeTp OTHOCUTCS K KaHally
(«ch») 3BYKOBOTO KOHTEeHTa KOIVMPOBAHHOTO BUTOBOTO II0TOKA&,
nomjexamero OeKOoOUPpOBaHUIO. Palu OIPOCTOTH, MB MHOTIOa OIIyCcKaeM
BHpaxeHMe [ch] 1  OoIIyckKaeM, uTo COOTBETCTRYOINIM  IapaMeTp
OTHOCHTCSA K KaHaJly 3BYKOBOT'O KOHTEHTa.

B MaTepmaljlax HacTodAmeM 3asaBku, o6os3HaueHue X[ch] [env], rme
X - HeKOTOpHlM IapaMeTp, obosHauvaeT, UYTO IIapaMeTp OTHOCUTCA K
oTubapmen («env») SBR KaHaJla («ch») 3BYKOBOT'O KOHTEeHTa
KOOMPOBAHHOTO OMTOBOTO IIOTOKa, IIoIJexamero IeKoOMpoBaHMO. Paiu
IIPOCTOTH, MBI MHOI'Ia OIlyCKaeM  BHpaxXeHMd [envV] " [ch], u
IOoIoycKaeM, UTO COOTBETCTBYKMMIM IIapaMeTp OTHOCUTCH kK orubanment
SBR KaHaJla 3BYKOBOI'O KOHTEHTA.

Bo BpeMa OeKOIMPOBAHMA  KOOMPOBAHHOTO  OMTOBOTO IIOTOKA,
BHIIIOJIHEHME TAPMOHMUECKOM TPAaHCHIO3ULMM BO BpeMsa CcTaluu o0padoTKU
eSBR @meKoIMpOBaHMA (OJIS KaXIOoI'o KaHalla, «ch», 3BYKOBOI'O KOHTEHTAa,
YKasaHHOTO OMTOBEIM IIOTOKOM), YIpPaBJfAeTCd CJIeIyRIMUMU IIapaMeTpaMu
MeTamaHHEHX eSBR: sbrPatchingMode[ch]: sbrOversamplingFlagl[ch];
sbrPitchInBinsFlag[ch]; u sbrPitchInBins[ch].

BHaueHUe «sbrPatchingMode[ch]» ykaswBaeT THII TpPaHCIoO3epa,
MCIIOJIb 3y &MBIA B eSBR: sbrPatchingMode [ch]=1 YyKas3HBaeT
HeTapMOHUUECKYID  BKIJEWKY, Kak OIMCaHO B pasnele 4.6.18.6.3
cTa”HmapTa AAC MPEG-4; sbrPatchingMode [ch]=0 YKas3eBaeT
TapMOHMUECKYyI BKJIeMky SBR, KakK ykKasaHHasa B pa3gejle 7.5.3 wiu
7.5.4 craHmapra USAC MPEG USAC.

BHaueHMe «sbrOversamplingFlag[ch]» vykKasmBaeT MCHOJB30BaHNUE
ajalTMBHOM IIO0 OTHOIEHMIO K CUTHAaJyY IIepelUucKpeTUsalrMM UYaCTOTHOM
objactTy B eSBR B kOMOMHalUM OCHOBaHHOM Ha [IId TapMOHUUECKOM
BKJIeVkM SBR, KkKakK oOIMCaHO B paz3nejye 7.5.3 cra”HzmapTa USAC MPEG.
STOoT (QJIaXKOBHM IIPM3HAK YIPAaBJSAET pa3MepoM

1o, KOTOpPEHE MCIIOJIE3YITCHA B TpaHCIIO3epe: 1 YKaseEBaeT
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AaKTHUBUPOBAHHYIO amanTHBHYI 1o OTHOIIEHUIO K CUTHAJyY
IepeaMcKpeTHU3alMio dYacToOTHOM  obJjlacTy, KakK OIMCaHO B pa3nelie
7.5.3.1 craHmapTa USAC MPEG; 0 vykKaseBaeT »OeaKTUBUPOBAHHYI
amalTMBHYK IO OTHOIEHMIO K CUTHAaJY I[IepeducKpeTUs3alrio UYaCTOTHOMN
obJjlacTM, Kak oIMcaHOo B paszmeje 7.5.3.1 craHzmapTra USAC MPEG.

BHaueHMe «sbrPitchInBinsFlag[ch]l» yhOparjigeT MHTeplIpeTaluen
napameTpa sbrPitchInBins[ch]: 1 vykasweBaerT, UyTO  3HaueHMre B
sbrPitchInBins[ch] g»melcrBuUTeJbHO M OoJblie HYJg; 0 yKaseHBaeT, UYTO
3HaueHMe sbrPitchInBins[ch] ycTaHOBJEHO B HOJIb.

SHaueHMe «sbrPitchInBins[ch]» yhnpaBjageT podaBJIeHUMEeM UJIEHOB
BEeKTOPHOTO IPOM3BeNeHMS B TIapMOHMUECKMUM TpaHcHooszep SBR. 3HaueHHue
sbrPitchinBins[ch] sgBJdeTcd LeJIOUMCJIEHHEM 3HaueHMeM B OMalla30oHe
[0,127] u nOpencrarjsgeT cobo¥ paccTogHMe, M3MepeHHoe B D2JIeMeHTax
pas3pemeHusa 10 dYacToTe mOJag 1536-ToueurHoe [IIO, DpelcTBylee Ha
JacToTe OUCKPEeTU3aluM OCHOBHOTO KoIepa.

B ciayuae, ecau OUTOBHM NOTOK AAC MPEG-4 vyKa3HBaeT Iapy

KaHaJIoB SBR, UYUbM KaHaJIEI He cCcoeIMHeHH (BMecTO OIMHOUHOTO KaHalla

SBR) , BUTOBLI IIOTOK aBjideTrcd YKa3HBalIMM oBa BDK3eMIIgpa
BLHIIEIIPUBEOEHHOT'O CHMHTAaKCcHcCa (mjisa TapMOHMUYECKOM I
HeTapMOHUUYECKOM TPaHCIIO3ULKUA) , OIVH nid Kaxnonoro KaHaJa

sbr channel pair element().

lapMOHMUecCcKad TpaHCIO3ULMA CcpeIcTBa eSBR THUIOMUHO YyJydllaeT
KaueCcTBO IOeKOOMPOBAHHEX MY3HKAJIBHEX CUIHAJIOB C OTHOCUTEJIBHO
HM3KMMM YacToTaMM pa3nejieHusa. HerapMoHMUecKasd TPAaHCIO3MLIMA (TO
eCcTh, yHacJieooBaHHasa CIeKTpalJlbHas BKJIeMKa) TUIIMUYHO  yJlyullaeT
peueBEe CUTHaJE. OTCIOa, OTIPpakBHasA TOUKa IIPpM NPUMHATUM pPelleHUS B
OTHOIIEHUM  TOTO, Kako¥M TUII TPAHCHOBUUMM IPedlouTHUTeJIeH  IJId
KOOVPOBAHUSA KOHKPETHOTO 3BYKOBOT'O KOHTEHTa, COCTOMT B TOM, UTOOH
BEIOUPATH crioco® TPaHCIIO3ULIUU B 3aBUCUMOCTHU oT BHABJIEHUA
peun/MysHKM, IOIpHUeM, TapMOHMUYECKad TPaHCIO3MLUMS BHIOJHIETCS HaD
MY 3HKAJIEHEM KOHTEHTOM, M CIeKTpalbHas BKJeMKa Hal pPeueBHM
KOHTEHTOM.

BLIloJIHeHMEe TMPpenBapUTEJIbHOTO BHEHPAaBHMBaHMA BO BpeMsa o00paboTKu
eSBR ymoparjideTcda 3HaUeHMeM OOHOOUTHOT'O IlapaMeTpa MeTalaHHBIX
eSBR, mu3BeCTHOIO Kak «bs sbr preprocessing», B TOM CMHCJE, UYTO

InpenpapmTeJIbHOE BHPaBHNMBaAHNKE BEHIIOJHAETCA WJIM HE€ BEHIIOJIHAETCA B
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3aBUCHUMOCTHA oT SHaUeHUs STOTO OOVMHOUHOTIO ouTa. Korma
VCIIOJIb3YyeTCad aJITOPUTM BKJIeMKM C nomMombio K30 SBR, kKakK ONMCaHHHEM B

pa3znesie 4.6.18.6.3 craHmapra AAC MPEG-4, osTamn OpelBapUTeJIbHOTO

BHPaAaBHVMBAHNMA MOXeT BHITIOJIHATHCA (KOI‘,JIa YKazsaH IIapaMeTpOM
«bs sbr preprocessing») B TIOIHTKE nz3bexaThb OTCYTCTBUSA
HelpepHBHOCTU npoduisa orubanmen CIIeKTpa BEICOKOYAaCTOTHOT'O
cuTHAaJa, IogaBaeMoTo B IO CJIe YO KOPPEKTOP orubamnmen

(KoppekTOop orubawnmelt uIpaeT POJb elle OIHOM cTaiunu oBpaboTKu
eSBR) . IlpenmBapuTeJibHOE BHPaABHUBAHME THUIMUHO VYJyudllaeT IelCcTBHUE
nocjieoylomero kKackala KoppeKuuu orubawnmel, OaBasd B pe3yJbTaTe
CUTHaJl B IIOJIOCEe BHECOKMX UYacTOT, KOTOPHM BOCIPUHMMaeTCsa ©OoJiee
YCTOMUNVBEM .

OxumaeTcs, 4UTo oOmee TpeboBaHMEe K CKOPOCTHU IepellauuM B OuUTax
OJIS BKJOUEeHMS B MeTaOaHHEe eSBR OumToBOro mnoToka AAC MPEG-4,
YKas3bRanime YIIOMAHY TEIE BEIIE cpencrea eSBR (rapMOHMUECKYIO
TPAHCIIOZULMID U IIpeldBapUTeJIbHOe BHPABHUBAaHUE ) OymeT Hnopgaika
HECKOJIBKMX COTeH OMT B CeKYHIOY, TakK KakK TOJbKO OTJIUUUTEJLHEE
yOpaBJjgolre ITaHHBEe, HeOoOXOIMMBEe OJIA BHIIOJHeHMA o0OpadoTku eSBR,
[lepenalTCad B COOTBETCTBUMM C HEKOTOPHMM BapMaHTaMM OCYIIeCTBJIeHUdI
n300peTeHMd. YHACJeOOBaHHBE IeKOIEepPH MOI'YT MIHOPMPOBATH BTY
MHOOpMalLMo, TaK KaK OHa BKJKUeHa o00paTHO COBMECTHUMEM OOpas3oM
(kak BOymeT TIIOACHEHO IIO3Xe). I[losTOMY, naryd®Hoe  BJIMAHME Ha
CKOpOCTU Iepenaum OUTOB, CBA3AHHYI C BKJKUEHMEM B COCTap
MeTaOaHHEX eSBR, He3HauuMTeJBLHO IO p4Any IIpUMUMH, B TOM U4HKCJIe,
CJIeoyIMYM :

. YXynomeHue CKOPOCTHU nepernauu OUTOB (0ByCJIOBJIEHHOE
BKJIIOUEHMEM B COCTaB MeTamOaHHEIX eSBR) dABJgeTcda BecbMa HeOOJbLION
OoJiel IIOJIHOM CKOPOCTM Iepemauu OMTOB, Tak KakK IIepenmalnTcsd TOJIBKO
OTNIUUUTEJNILHEE YHOPaBJIAKIMEe OaHHBEe, HeOoOXOIOMMEE OJIS  BHIIOJIHEHUSI
obpaboTkn eSBR (a He OOHOBpeMeHHas Illepelada YyIPaBJAKMIKX IaHHBEX
SBR); mu

* HacTpolka cCBA3aHHOM C SBR yhOpaBJadomer MHOOPMALVM TUIMUIHO
He BaBUCUT OT NOOPpOOHOCTEeV TPpaHCHIO3ULMUM.

TaxkmMm obpasoM, BapMaHTEL OCYIeCTRBJIEHN I n3obpeTeHnda
openyCcMaTPMBAKRT CpPelcTBO IJIA PalMOoHaJbHOM IepelauM YIIPaBJISOMMX

OaHHHIX YCOBEPHMEHCTBOBAHHOM peIllIMKaluM II0JIOC CchekKTpa (eSBR) wuiu
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MeTalaHHHX 00paTHO COBMeCTUMMEM oOpa3oM. PalMoHaJlbHad Ilepelada
YVIOPaBJIAKMMX  OaHHHX eSBR  yMeHbmaeT  TpeboBaHMA K  [DaMaTHU B
oexkolepax, KOOUPOBIMKAX U IIE€PEeKOOMPOBIMKAX, [IPMMEHSIIMNX aCIeKTH
nzo0bpeTeHUd, TeM BpeMeHeM He IoOBepTrasich Oy TUMOMY
HeOJaTONPUATHOMY BO3IOEeMCTBMIO Ha CKOPOCTL IIepenauu OUTOB. BoJjiee
TOTO, CJIOXHOCTD u TpeboBaHMUA K obpaboTke, CBA3aHHEE c
BHIIOJIHEHVMEeM eSBR B COOTBETCTBMM C BapMaHTaMM OCYIEeCTBJIeHMUS
nzodbpeTeHUda, TakKXxe YMeHBMAKnTCH, TaK KkKaK »gaHHHe SBR HeoOXOOMMO
obpabaTHBATE TOJBKO OIOMH Ppas3, M HeT OIJHOBPEMEeHHOM Iepelaulu,
KOoTopad uMeJia OB MecTo, eciau Ow eSBR obpabaTeHBaJICd B BUIe
I[IOJIHOCTLIO OTIOEeJIEHOTO TUIIA oBBeKTa B AAC MPEG-4 BMECTO
BCTpaMBaHMia B Kolek AAC MPEG-4 ofBpaTHO COBMECTHMMEM OOpa30M.

BaTeM, CO CCHIJKOWM Ha our. 7, onumeM DJIEMEHTH  OJIoKa
(«raw_data block») ouroBoro morToka AAC MPEG-4, B KOTOpPOM
MeTamaHHEe eSBR BKJIOUEHH B COCTAB B COOTBETCTBMM C HEKOTOPHMU
BapMaHTaMM OCYmMeCTBJIeHMS HacToAmero u3o00peTeHusa. odur. 7 - cxema
BJIoKa («raw_data block») OMTOBOTO IIOTOKa AAC MPEG-4,
IIoKa3HBaKmasa HEKOTOPHE eT'0 CeTMEHTH.

Bijiok ©uToBOTO TInoToka AAC MPEG-4 wMoxeT BKJKOUATE B cebdgd II0
MeHBIeN Mepe OIOMH «single channel element ()» (HampuMmep, 3SJIEMEHT
OOMHOUHOTO KaHajla, I[IOKa3aHHBM Ha oéur. 7), W/MUIM IO MeHbIEeN Mepe
omuH «channel pair element()» (ocofo He MNOKa3aHHHM Ha o¢ur. 7,
XOTS OH MOXeT IIPMUCYTCTBOBATL), B TOM UMCJe, 3BYKOBHE IaHHHE MOJId
3BYKOBOM MNpoTpaMMH. BJOK TakKke MOXeT BKJOUATL B cebsd HeKoTopoe
komuecTBO «fill elements» (HanpuMmep, =JjeMeHT 1 3anojiHeHUA 1/UIHK
3JIeMeHT 2 3alojlHeHud 0o our. 7)), BKIKUYalmMUx B ce®d ITaHHHE
(HamlpuMep, MeTaIOaHHHE), UMeKMMUe OTHOmeHMe K IIporpamMe. KaxIeln
«single channel element ()» BKJIOUAET B cebsa UIOeHTUQUKATOP
(HanpuMep, «ID1l» 110 dur. 7), VKasHBaKMMI  HadvaJlo BJIeMeHTa
OOVMHOUHOTO KaHajla, ¥ MOXeT BKJIKUYaTe B ceBd 3BYKOBHE IaHHHE,
yKas3eBaKmMe IOpyToM KaHaJl MHOTOKaHaJIbHOM 3BYKOBOM IMPOTPAaMMH.
Kaxmei «channel pair element» BrimouaeT B ce0d MOSHTUPMKATOP (He
nokasaH Ha our. 7), yKa3HBanIUM HadaJlo DJIeMeHTa I[Iape KaHaJlOB, U
MOXeT BKJIOUaTh B ceBd 3BYKOBHE OaHHHEeEe, YyKas3HBallllMe OBRa KaHaja
IpOTPaMMHL.

fill element (B MaTepMrajylaxXx HaCTOANEN 3adBKM YIOMMHAEMHN Kak
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2JIEMEHT 3alloJIHEHMA) OMTOBOTO TIoToka AAC MPEG-4 BrJmoUaeT B cel4d
uneHTudurkaTop («ID2» mno our. 7), yKalEBawmMM HadaJlo BJIeMeHTa
3alloJIHEHU A, u OaHHHEE 3alrloJIHEHU A rocJie noeHTudUKaTopa.
NoenTuouraTop ID2 MOXeT COCTOATH M3 TpexOUTHOTO O0e33HaKoBOIO

1IeJIOTO uMcia, IepeldaBaeMoTo cTapmuMm OMTOM Blepenl («uimsbf»),

MMeKnmero 3HaueHMe Ox6. [JaHHHEe 3aloJIHEHMS MOTYT BKJOUATE B cebd
sjleMeHT extension payload() (MHOTODa B MaTepualjlaXx HacTosdlmen
3aaBKM  YIOMMHAaeMBlM KaK TIIoJIe3Has Harpy3ka pacliMpeHusd), yeln
CUMHTaKCUC TIokaszaH B Tabiuue 4.57 craHmapTta AAC MPEG-4. HeCKOJIBKO
TUIIOB IIOJIE3HOM HATPY3KM PacCIMpeHUSI CYMeCTBYIT UM UISHTUOULIUPYITCS
IOCpPencTBOM mapaMeTpa «extension type», KOTOPHIM ABJISETCH
UeTHPeXOUTHEM 0e33HaKOBEM LeJIBIM  UMCJIOM, IlepelaBaeMbBM CTaplyM
buToM BHepel («ulmsbf»).

DaHHbEe 3aroJIHEHU I (HanpuMep, nx rnoJjesHas Harpy3ka
pacumMpeHMrsa) MOTYT BKJOUATL B ceBa 3aroJIOBOK MM MIOSHTHUOMKATOP
(HanpuMep, «3aroJIOBOK 1» 1o o¢ur. 7), KOTOPHM YyKasHBaeT CeIMEeHT
OAaHHHX 3BalloJIHEeHMSA, KOTOPHE ABJATCHA YyKal3HBalmuMy o00BekT SBR (To
ecTh, B3aroJIOBOK MHMUUIMAJIUIUPYEeT TUll «obbekTa SBR», yKa3bBaeMHN
CCrUIKOM kKak sbr extension dataf() B CTaHmapTe AAC MPEG-4).

HamnpuMep, I[oJie3HasS HaTpys3Ka paclMpeHMrs pellIMKaluM II0JIOC CIeKTpa
(SBR) wumeHTHMOULUPYeTCda 3Hauenuem '1101" miam '1110', uTo KacaeTcsd
noja extension type B 3arososke, mnpuueMm, '1101" wumeHTHMOULMPYET

[IOJIE 3HYIO HaTPY3KY pacmupeHus c IOaHHBMM SBR, a 1110’
UOeHTUQULUUPYET ¥ I[IOJIE3HYK HaTpy3KY paclrMpeHMa C »OaHHeEMM @ SBR C
UMKJIMYIEeCKM M3O0BITOUHEM KoIdoM (CRC) @OJsg TI[OIpOBepkKM OIPaBUJILHOCTU
IODaHHBEIX SBR.

Korma 3aT'0JIOBOK (HanpuMep, rnoJie extension type)
MHUIMAJIU3UPYEeT TIII obBeKTa SBR, MeTaIaHHEEe SBR (MHOTma
YIIOMMHAaeMEIEe KakK <«IaHHBE perlMKallMM I[I0JIOC CIeKTpa» U YKa3HBaeMHEe
CCEUIKOM kak sbr data() B cra”pmapre AAC MPEG-4) cienyoT 3a
3ar'OJIOBKOM, ¥ II0 MeHbIIeM Mepe OOUH SJIeMeHT paclMpeHUS pellJIMKalluu
[IOJIOC CIleKTpa (HalopuMep, <«B2JIeMeHT pacmupeHud SBR» smiemeHTa 1
3aroJIHeHrd 1o ¢ur. 7) MOXeT CJeloBaTh 23a MeTamaHHEMM SBR. Takon
DJIEMEHT pacCllMPeHMs PpellJIMKaluKy IIOJIOC CIeKTpa (CeIrMeHT OMTOBOIO

[IOTOKa) YKas3eBaeTCA CCBUIKOM Kak KOHTelHep «sbr extension()» B
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craHmapTe AAC MPEG-4. JJIeMeHT pacumMpeHmnsa  peliMKaluM  IIOJIOC
CIIeKTpa 1o BEIOODY BKJIIOUAET B cebda 3aTOJIOBOK (HanpuMep,
«3aT'0JIOBOK pacuupeHrsa SBR» mieMeHTa 1 3amojiHeHUS 110 ¢ur. 7).

CranmapT AAC MPEG-4 mpepnnojiaraeT, UYTO SJIEMEHT pacClMpPeHNd
permMKaluMu  IIOJIOC CIeKTpa MOXeT BKJKYaTk B cebd OaHHBHEe PS
(mapamMeTprueckor cTepeodoHUM) IJIA 3SBYKOBHX HOAHHHEX [IPOTPaMMEH.
CrangmapT AAC MPEG-4 npemnoJjiaraeT, UYTO, KoT'Ia 3aroJIOBOK BJIEMeHTa
3alloJIHEHM A (Hanpumep, ero II0JIe3HOM HaT'py3Ku pacumpeHn)
VHUIIMaIM3upyeT Tun obwekTa SBR (kak 3To menaeT «headerl» no o¢ur.
7), W DJIeMeHT paCllUpPeHMsa pelllIMKaluM I[I0JIOC CIeKTpa BJIeMeHTa
3alloJIHEHM A BKJIIOUAET B cebsda OaHHEIE PSS, BSJIEMEHT 3alloJIHEHU A
(HanmpuMep, ero IoJie3Hasd Halpy3Ka pacClMpeHMA) BKJIOUAeT B celb4d
DaHHLHE peIUIMKaluMM I[I0JIOC CIHeKTpa, M HapaMeTp «bs extension idy»,
Uybe 3HadeHMe (TO €CTh, bs extension id=2) ykas3HBaeT, UYTO IOaHHHE
PS BKJIOUEHH B 9SJIEMEHT pacllMpeHMsa pelliMKaluuMK TIIOJIOC CIeKTpa
DJIEeMEeHTa 3alloJIHEHUSA.

B COOTBETCTBUU C HEKOTOPLIMM BapraHTaMu OCYIEeCTRJIEHU A
HacToAmeTro wu300peTeHMUsa, MeTaZaHHEe eSBR  (HanopuMmep, OQJIaXKOBEM

Ipr3HAaK, YKa3bBalmMi, OOJIKHA JM o00padoTka YyCOBEPMNEeHCTBOBAHHOM

perJymMKalmum II0JIOC CIIEKTPa (eSBR) BHIIIOJIHATLECA Han 3BYKOBEIM
KOHTeHTOM OJIoka) . HampuMmep, TakoM OGJIaXKOBHM IIPpM3HAK YKasbHBaeTCH
B BJeMeHTe 1 3amnoJjiHeHus 1o our. 7, Toe (GJIaXKOBHM MIpU3HAK

BCTpeduaeTCcsa IIOCJIe 3aroJIOBKa («3aroJIoBKa pacmupeHusa SBR» sjeMeHTa
1 3amoJiHeHUs) «BRJIeMeHTa pacmupeHrusa SBR» sjeMmeHTa 1 3aloJIHEHUA.
[Io BHOOPY, Tako¥ OGIaXKOBHM IIPM3HAK ¥ IOIOJHUTEJIbHEE MOaHHHe eSBR
BKJIOUEHEl B SJIEMEHT pPaCIMPeHrsa pPelJiMKalMM IIOJIOC CIeKTpa IIocJje
3aTo0JIOBKA BJIEeMeHTa pacumrpeHnd perjnKalnmum IIOJIOC CIIeKTpa
(HanmpuMep, B BJeMeHT pacmupeHus SBR sjemeHTa 1 3aloJIHEHMA Ha
¢ur. 7, 1ocye 3aroJioBka pacmupeHrMa SBR). B cooTBeTCTBMM @ C
HEKOTOPEMU BapMaHTaMu OCYIIEeCTBJIEHU A HaCcToOAmeTo n300peTeHMnd,
2JIEMeHT 3alloJIHEHMS, KOTOPHM BRJUaeT B cebd MeTamaHHbele eSBR,
TakXe BKIoUaeT B ceba napamerp «bs extension id», ube 3HaueHHe
(HanpuMmep, bs extension 1d=3) YKa3HBaeT, UYTO MeTamaHHBEe eSBR
BKJIOUEHE B 5SJIEMEeHT 3alloJIHeHMI, U 4uTo obOpaboTka eSBR nmojrkHa OBITH
BEIIIOJIHEHA Ha 3BYKOBHM KOHTEHTOM YMECTHOTO OJIOKa.

B COOTBETCTBNMM C HeKOTOPEMI BapMrMaHTaM1 OCylmeCTBIJIEHNA
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n300peTeHnsa, MeTaOaHHBEeEe, eSBR BKJIOUEHEHL B SJIeMEeHT 3allOJIHEHUA
(HanpuMep, DJIEeMeHT 2 3aloJIHeHMa [0 ouI'. 7) OMTOBOTO IOTOka AAC
MPEG-4, wuHBE UeM B DBJIEMEHTe pacCllMpeHUd pellJiMKaluM I[IOJIOC CIeKTpa
(pJIeMeHTe pacuMpeHmMsa SBR) »BJieMeHTa 3alloJiHeHUdA. I[lpuuMHa B TOM,
UTO BJIEMEHTH 3alloJIHeHUdA, comepkamue B cebe extension payload() c
naHHeMM SBR wmymM nmaHHee SBR ¢ CRC, He comepxaT B cebe HUKaAKOM
opyTomn I0JI€3HOM HaTrpy3KU pacurpeHmnsa JO0TOo OIpyToTro THIIA
pacumpeHusa. IlosToMy, B BapuMaHTax OCYWeCTBJIeHUd, TI'IOe MeTalaHHHE
eSBR xXpaHATCA CBOelM COOCTBEeHHOM IIOJIE3HOM HaTpy3KOoM pacllMpeHUd,
OTHeJIbHHM DJIEMEHT 3alloJIHEHU S, MCIIOJIE3YeTCH OJIs XpaHeHUs
MeTanaHHEX eSBR. Tako¥ 5SJIeMeHT 3aloJIHeHUMsa BKJKUYaeT B cebd
UOeHTUOUKATOP (HamnpuMmep, <«ID2» 1o our. 7), YyKa3HBalIUM Hadallo
BJIeMeHTa 3allOJIHeHUs, WM HOaHHEE 3alloJIHEeHUs IIOoCJie MIeHTUOUKAaTOopa .
DaHHEE 3all0JIHEHM A MOT'YT BKJIYATH B cebsa DJIEMEHT
extension payload() (MHOT ma B MaTepMralax HacTodmen 3a9BKU
YIIOMMHAEME KakK IIoJIe3Hasa HaTlpy3Ka pacllMpeHus), Yel CUHTaKCUC
nokaszsaH B Tabmmue 4.57 craHmapra AAC MPEG-4. JlaHHEE 3allOJIHEHUSA
(HanpuMep, MX IOJIe3Hasa Halpy3kKa pacllMpeHMd) BKJOUaeT B ceb4d
3aTr'0JIOBOK (Hamnpumep, <«header2» njeMeHTa 2 3alloJIHEHMS o o¢ur. 7),
KOTOPHM ABJIAETCA YKa3HBalmuM o00BbekT eSBR (TO ecTb, 3aroJIOBOK
VHULMAJIUBUPYET TUI O0O0BeKTa YCOBEPINEeHCTBOBAHHOM pelJIMKaluM I10JIOC
criexkTpa (eSBR)), ¥ @»aHHBeE 3aloJIHEeHMA (HalpuMep, eI'o I[IoJie3Hasd
Harpy3Ka pacllMpeHMs) BKJIoOUYalT B cebd MeTaZaHHEe eSBR 1mocJe
3aroJIOBKa. HamnopmuMmep, 2JeMeHT 2 3aloJIHeHus IO ¢ur. 7 BKJIKUYAET B
ceba TakoM 3arojlIoBOok («header2») M Takxe BKJoOUaeT B cebdg, IocJe
3ar0JIOBKa, MeTamaHHEEe eSBR (TO ecTb, «DIJIAXKOBEIM I[IPU3HAK» B
sJIeMeHTe 2 3aloJIHeHMA, KOTOPHM YykKal3hBaeT, IOJIKHa Ju obpadoTka
YCOBEPMEHCTBOBAHHOY pellJIMKallMM II0JIOC cHekTpa (eSBR) BHIIOJHATLCH
Harn 3BYKOBEIM KOHTEHTOM  OJIOKA) . [Io  BHOOPY, OOIIOJIHU T EJIbE HEle
MeTalaHHEHe eSBR TakXe BKJIOUeHH B JaHHHE 3allOJIHEHMA DJIeMeHTa 2
3allOJIHEHU A 1o our. 7 rnocJie 3aT0JIOBKA 2. B BapMaHTax
OCyWeCTBJIEHMA, OIMCHBaeMEIM B HacTodAlleM Iapalpaode, 3aT'0JIOBOK
(HanpuMep, 3al'OJIOBOK 2 IO our. 7) HMMeeT MUIOEHTHUOMKALUMOHHOE
3HaueHMe, KOTOpPOE He HABJIAeTCA OIOHMM U3 TPaIMUMOHHEIX 3HaUeHUM,
3amaHHEIX B Tabimue 4.57 cra”mapTa AAC MPEG-4, u, B3aMeH,

ABJIAETCA YKa3bEBalVMM IIOJIESHYID HAT'DY3RKY PacClMpeHNA eSBR (Tak uTO
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nojyie extension type ykasHBaeT, UTO MHaHHHE 3alOJIHEHMA BKJIOUAT B
cebsa MeTaImaHHBHEe eSBR).

B nepBoOM TpyIie BapMaHTOB OCYIeCTBJIEHNUH, n3obpeTeHmne
ABJIAETCHA OJIOKOM obpaboTKU 3BYKOBOTI'O cCUTHaJa (HanpuMep,
OeKOOepoM) , CcoIepXallM:

IaMAThE (HanpuMep, Oybdep 201 mo ¢ur. 3 miam 4), BHIIOJHEHHYID C
BOBMOXHOCTBI0 XPaHMUTL I[I0 MeHbllel Mepe OoIMH OJIOK KOIUPOBAHHOTO
3BYKOBOT'O OUTOBOTO IIOTOKa (HalnpuMep, II0 MeHbIel Mepe OIUH OJIOK
BuTOBOTO IIOTOka AAC MPEG-4);

nebopMaTep IOJIe3HOM Harpy3kM OMTOBOTO IIOTOKa (HaIpuMep,
sJeMeHT 205 mo ¢ur. 3 MM sJaemeHT 215 no ¢ur. 4), OpuUcCOoedVHEeHHLI
K IaMATM U BHIIOJIHEHHHY C BO3MOXHOCTLI IeMYyJIbTUIIJIEKCUPOBATL IIO
MeHbIlel Mepe OOHY YacTh YIOMAHYTOTO ©OJloka OMTOBOTO IIOTOKAa; U

[IOOCUCTEeMY IeKOOUPpOBaHMA (HaIpuMep, BJeMeHTH 202 m 203 1o
our. 3 wmwim BaeMeHTH 202 m 213 no o¢ur. 4), TIPUCOEIMHEHHYKD WU
BHIIIOJIHEHHYID C BOBMOXHOCTBI MHOEeKOOMPOBATL IIO0 MeHbllel Mepe OIOHY
YacThb 3BYKOBOT'O KOHTEHTa VYIIOMAHYTOT'O OJIOKa OMTOBOTIO IIOTOKa, IIpU
2T0OM, OJIOK BKJIOUaeT B ceb4g:

BJIEMEHT 3allOJIHEHU A, BKJIIOU A0 B cebsda UOEeHTUOUKATOP,

YyKasHBalmMY HadaJio BJIeMeHTa 3aloJIHeHMA (HalpuMmep, HUIeHTUOUKATOP

«id syn ele», wumeomuii 3HadeHue O0x6, no Tabmmue 4.85 cra”mapTa AAC
MPEG-4), ¥ IaHHHE B3aloJIHEHMA I[I0CJe MIOeHTHUOMKaTopa, IIPpM DSTOM,
OaHHBE 3allOJIHEHMA BKJIOUAT B Cceb4g:

IO MeHblle¥ Mepe OOUH G(QJIaXKOBHIM INIPM3HAK, UISHTUOUILIMPYIOUMN,
OOoJDKHa J 00pad®oTka YCOBEPHEeHCTBOBAHHOM pelyMKaluM II0JIOC CIeKTpa
(eSBR) BHIIOJHATBCSA Hal 3BYKOBEM KOHTeHTOM OJIoKa (Haopumep, C
WCIIOJIL30BaHMeM OAaHHEIX pPelliMKaluM IIOJIOC CIeKTpa UM MeTalaHHBIX
eSBR, BKJIOUEHHEX B OJIOK) .

QJIQXKOBEIM I[IPU3HAKOM ABJAKTCA MeTamaHHBe eSBR, ¥ IpUMepOoM
bJIaXKOBOTO IIpU3Haka 4BJgeTcsa (QJIaXKOBEM Opu3Hak sbrPatchingMode.
Fme omHMM OprMepoM  (QJIaXKOBOTO IIpM3Haka  ABJAeTCcS  QJIaXKOBHM
IpM3HaK TapMOHUYECKOMN SBR. Oba STUX bITaXKOBEIX IIpM3HakKa
YKaseRBRaT, taszopad bopma permMKaumm [10JIOC CIIeKTpa ZRJNZ!
YCOBEPUIeHCTRBOBaAHHAaA OQopMa pelliMKallMy CIeKTpa OOJDKHA BHIIOJIHATLCHI

Hag 3BYKOBBIMM IaHHEMM OJiOKa. Bas3oBol (GopMOM pellIMKalluK CIeKTpa



30

ABJISeTCHA CIeKTpaJibHad BKJeNKa, a YCOBepIeHCTBOBaHHOM  dopMon
peruiMKalMu II0JIOC CIEeKTpa ABJSEeTCS IapMOHMUeCcKasd TPaHCIIO3ULMA.

B HeKOTOpPHX BapMaHTax OCYIeCTBJIeHUS, OaHHBE 3allOJIHEHUS
TakKXe BKJIOUAKT B cebd OOIOJIHUTEJIbLHEEe MeTalaHHEle eSBR (To ecTh,
MeTanaHHHEe eSBR, MHBEe ueM QJIAXKOBHI IIPM3HAK) .

[TaMaTe MOXeT OBTbL OydepHOM aMATbi (HaOdpuUMep, peajlu3aluent
bybepa 201 mno our. 4), xoTopad XpPaHUT (HaopuUMep, He>OeMepHHM
obpasoM) IIO0 MeHbllel Mepe OIMH OJIOK KOIOMPOBAHHOTO 3BYKOBOTO
OMTOBOTO TIOTOKA.

OLeHMBaeTCHd, UYTO CJOXHOCTE BHIIOJHeHUS obpaboTku eSBR (cC
MCIIOJIL30BaHMEM T'apMOHMUECKOM TPaHCIO3MUMM U [OIpeIBapUTeJIbHOTO
BEDABHUBAHUA eSBR) [IOCPEenCTBOM oexonepa eSBR BO BpeMAd
IeKOIMPOBaHMa OUTOBOTO TNoTOoka AAC MPEG-4, KOTOPHEM BKJOUYAEeT B
ceba wMeTalaHHEHe eSBR (ykKa3wpBawomyMe 3TU cpencTBa eSBR), Owsula O
crenyomen (miis TUIIMYHOTO IEKOOUPOBaAHUS C yKa3aHHBEMA
napaMeTpaMim) :

* TapMOHMUecCKasa TpaHcmosmumsa (16 xéur/c, 14400/28800 Tir)

O Ha OcHoBaHum [HOIId: 3,68 WMOPS (B3BEmEeHHEX MMJIJIMOHOB
omepauuy B CeKyHOY) ;

O Ha OCHOBaHMM K3d: 0,98 WMOPS;

. npenBapuUTesibHasA oBpaboTka BRJIEVIKU C IIOMOIIB IO K30
(IpenBRapuUTeJIbHOE BHPaBHUBAHUE) : 0,1 WMOPS .M3BECTHO, yTo
OCHOBaHHasa Ha [HOII® TpaHCHO3ULUMUA THUINUYHO paboTaeT Jydlme, UYeM
OCHOBaHHasa Ha K30 TpaHCOosuumsa, IPMMEeHUTEJIbHO K  I[IepeXOIHHM
nIpolieccaM.

B COOTBETCTBUU c HEKOTOPEMHU BapMaHTaMM OCYIEeCTBJIEHU A
HaCTOAmMETO n3obpeTeHnd, DJIEMEHT 3alrloJIHEHU S (KOOMPOBAHHOTO
3BYKOBOTO OMTOBOI'O IIOTOKA), KOTOPHM BKJOUaeT B ceddg MeTaIlaHHBE
eSBR, TaKXe BRKJIKOYaeT B cebsa IIapaMeTp (HanmpuMep, rnapamMeTp
«bs extension id»), ube 3HadueHMe (HanpmMep, bs extension id=3)
CUTHaJIn3npyeT, UToO MeTalaHHEe eSBR BKJIOU EHE B BJIEMEHT
3aloJIHEHUA, U UTo o0bOpaboTka eSBR pmopkHa OBTHL  BHIIOJIHEHA HaJL
3BYKOBEIM KOHTEHTOM YMeCTHOTO OJIOKa, U/UIM I[HapaMeTp (HaopuMmep,
TOT ke CaMell InapaMeTp «bs extension id», ube 3HaueHMe (HaIpUMep,
bs extension i1d=2) curhHammMsupyeT, UTO KOHTelHep sbr extension ()

BJIeMeHTa 3alloJIHEeHMda BKJIKYaeT B ceO4a nJaHHele PS. Hanpumep, Kak
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ykaszsaHo B Tabauie 1, OpuBeIeHHOM HMWXe, TakoM IIapaMeTp, VMeMUi
3HaueHMe bs extension id=2, MOXeT CUTIHaIM3UPOBATL, UYTO KOHTENMHEP
sbr extension () sJjleMeHTa 3alloJIHEeHMA BKJoUaeT B ceOd OaHHEE PS, u
TakKoM  IIapaMeTp, VIMEN 3HadeHMe bs extension id=3, MOXET
CUTHaJIU3NPOBaTh, YTo KOHTeNHep sbr extension() BJIEeMeHTa
3allOJIHEHMA BKJIOUaeT B ceb®4d MeTanaHHEe eSBR:

Tadbamuiua 1

bs extension id BHaueHue

0 Bape3epBUPOBAaHO

1 Bape3epBUPOBAHO

2 EXTENSION ID PS

3 EXTENSION ID ESBR

B COOTBETCTBUA c HeKOTOPEMU BapMaHTaMM  OCYMeCTBJIeHUI
n300peTeHMda, CHMHTAKCUC KaXIoTo BJIeMeHTa pacClMpeH’sa pellirMKaluu
IIOJIOC CIIeKTpa, KOTOPHM BKJOUaeT B cebg MeTamaHHHe eSBR 1/Miu
IoaHHEIe PS dBJIseTCd TakKMM, KaK YyKaszaHo B Tabiule 2, IpUBeIeHHOMU
BeIlE (B KOTOPOM «sbr extension()» obOo3HauaeT KOHTEMHEpP, KOTOPEIL
ABJIAETCH 3JIeMEHTOM pacmrpeHus pennIrKanmm I10JIOC CIIeKTpa,
«bs extension id» 4aBjgeTca TakuMm, Kak onmcadHo B TaOmuue 1,
npuBeneHHOW BeIIe, «ps data» oOosHauaeT naHHEe PS, a «esbr data»
obo3HauaeT MeTalaHHHe eSBR):

Tabimila 2

sbr extension(bs extension id, num bits left)

{

switch (bs extension id) {

case EXTENSION ID PS:

num bits left -= ps data(); [lpumeuaHue 1

break;

case EXTENSION ID ESBR:

num bits left -= esbr dataf(); [lpumeuvaHue 2

break;

default:
bs fill bits;

num bits left=0;

break;
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}
}

[Ipmmeuanue 1: ps data() BO3BpamaeT KOJIMUIECTBO

CUMTAaHHBX OuT.

llpumeuaHue 2: esbr data() BosBpamaeT KOJIUUECTBO

CUMTAaHHEX OuUT.

B HOprMepHOM BapMaHTe OCylleCTBJIeHMA, esbr data(), ymnoMaHyTEI1
B Tabjauue 2, TOIPMBEOEHHOM BHINe, ABJISETCS YKalHBalIMM 3HAUEHUSI
clenyrommMx IapaMeTPpOoB MeTalaHHEBIX :

1. OmHOOMTHEIM IapaMeTp MeTalaHHEX, «bs sbr preprocessing»;

2. oIS KaXIoTo KaHaJa («ch») 3BYKOBOTO KOHTEeHTa
KOOUPOBAHHOTO OUMTOBOTO IIOTOKa, IoOJjexalmero OeKOOUPOBAaHMUD, KaXIbl
ns3 OTIMCaHHHBIX BHIIE napaMeTpPoOR : «sbrPatchingMode [ch]»;
«sbrOversamplingFlag[ch]»; «sbrPitchInBinsFlag[ch]»; n
«sbrPitchInBins[ch]».

Hampumep, B HEKOTOPHX BapMaHTaxX OoCylmecTBJIeHnd, esbr datal()
MOXEeT WMMEeTh CUHTAKCUC, YKaz3aHHHM B Tabiauie 3, OJ4 yKaszaHUSa BTUX
IapaMeTpOB MeTaldaHHEIX :

Tabamuiua 3

CHMHTaKCHUC KosmmuecTBO OUTOB

esbr data(id aac, bs_coupling)
{

bs sbr preprocessing; 1

if (id aac == ID SCE) {

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag[O];

if (sbrPitchInBinsFlag[O])

N

sbrPitchInBins[0];

else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

sbrPitchInBins[0]=0;
}
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} else if (id aac == ID CPE) {

If (bs coupling) {

if (sbrPatchingMode[0,1] == 0)

{

sbrOversamplingFlag[0,1];

if (sbrPitchInBinsFlag[0,1])

sbrPitchInBins[0,1];

|

else

sbrPitchInBins[0,1]1=0;

} else {

sbrOversamplingFlag[0,1]=0;

sbrPitchInBins[0,1]1=0;

}

} else { /* bs coupling == 0 */

if (sbrPatchingMode[0] == 0) {

sbrOversamplingFlag[O];

if (sbrPitchInBinsFlag[O])

sbrPitchInBins[0];

I

else

sbrPitchInBins[0]=0;

} else {

sbrOversamplingFlag[0]=0;

sbrPitchInBins[0]=0;

}

if (sbrPatchingMode[l] == 0) {

sbrOversamplingFlag[1l];

if (sbrPitchInBinsFlag[l])

sbrPitchInBins|[1];

| I

else

sbrPitchInBins[1]=0;

} else {

sbrOversamplingFlag[1]=0;

sbrPitchInBins[1]=0;

}

}
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}
}

[lprMeuaHME : bsisbripreprocessing olipeneJieH, KakK OIIMCaHO B

pasneie 06.2.12 ISO/IEC 23003-3:2012. sbrPatchingMode[ch],
sbrOversamplingFlag[ch], sbrPitchInBinsFlag[ch] u
sbrPitchInBins[ch] oIpeneJieHH, Kak OIMCaHO B pa3zgejle 7.5

ISO/IEC 23003-3:2012.

[IpMBeIeHHE BHIIE CHUHTAKCUC OaeT BOBMOXHOCTL pPallMOHAaJILHOM
peanmMszaluy yYyCOBEPMEeHCTBOBAHHOM (QOPMEl peryiMKaluM I[IOJIOC CIeKTpa,
TakKOM KaK TapMOHMYeCcKasd TPaHCHO3UlMA, B KadeCTBe paclMpeHUs
YHacJIeODOBaHHOTO IeKolepa. BoJjiee ToOUHO, IaHHBEEe eSBR m3 Tabmauuer 3
BKJIOUAKT B CeOA TOJBKO Te IIapaMeTpH, HeOoOXOOMMEIE IJIA BHIIOJIHEHUI
YCOBEPMEHCTBOBAHHOM GOPMEL PelMKallMM IIOJIOC CIeKTpa, KOTOPHe ele
He INOOOEepXMBAalTCA B OMTOBOM IIOTOKE M He 4BJIATCA BHBOIVMEMM
HEINOCPEOCTBEHHO M3 I[IapaMeTpoB, YX& NOOIepPXMBAEeMHX B OUTOBOM
IoToOKe. Bce mpyrue mnapaMeTphsl M OaHHBEe 00padboTKM, HeOOXOOMMEIE IJId
BHIIOJIHEHMS YCOBEPIEHCTBOBAHHOM QOPME pellsIMKalMM II0JIOC CIeKTpa
M3BJIEKATCA M3 CYMeCTBYIMX paHee IIapaMeTpOB B YyXe OlIpeleJIeHHBX
PaCIIOJIOXKEeHNAX B OUTOBOM IIOTOKE.

HanpuMmep, coBMeCcTUMMEM < HE-AAC MPEG-4 wmim ¢ HE-AAC v2
oekonep MOXeT OBITH pacummpeH, UTOOE BKJIOUATH B ceb4a
YCOBEPIWEHCTBOBAHHYI QOPMYy peIlIMKalMM I[IOJIOC CIeKTpa, TaKyln Kak
TapMOHMUEeCKas TPaHCIO3ULMA. STa YCOBepIeHCTBOBaAHHAA bopma
perymMKaluumM II0JIOC CIHeKTpa ABJIAeTCS »OOMNOoJIHeHMeM Kk 0as0BoM dopMme
permMKaummM  I[IoJIOC  CIeKTpa, yXe OoOOepXMBaeMOM  OeKOIepOM. B
KOHTEeKCTe COBMecTMMOTO ¢ HE-AAC wmnu HE-AAC v2 MPEG-4 mekolepa,
5Ta ©OaszoBad OQopMa pelMKalMM I[IOJIOC CIeKTpa ABJIeTCd CPpeICcTBOM
SBR cHoexTpallbHOM BKJIeMKM C IHoMombio K30, Kak olpemejleHO B pas3gelie
4.6.18 cranpmapra AAC MPEG-4.

[IpM BHIIOJIHEHUM YCOBEPMEHCTBOBAHHOM (QOPMH pPellIMKallM II0JIOC
CIIeKTpa, IOekomep pacumpeHHoTo HE-AAC MOXeT IIOBTOPHO MCIIOJIL30BaTh
MHOTHME IapaMeTph OMTOBOTO IIOTOKa, VYXe BKIKUEHHHE B IIOJIE3HYID
Harpys3Ky pacuupeHmrda SBR OMTOBOTO HOTOKa. KOHKpeTHHEe IIapaMeTpEHl,
KOTOPEE MOTYT IIOBTOPHO MCIIOJIB30BATLCHA, HAIPMMEP, BKJIKNUYAT B ceb4A

pasJiMuHEEe IIapaMeTpPH, KOTOPHE OIpenesisiT CBOIHYID TabJMIly II0JIOC
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YacToT. OTM IIapaMeTpH BKJoOYalT B ceba bs start freq (nmapamerp,
KOTOPEM ONIpelesiIseT HaudaJlo [IapaMeTpa CRBOIOHOM TabJjuiie YacToT),
bs stop freq (mapamMeTp, KOTOPHM oOINpeneygeT OKOHUaHMEe CBOIHOM
TaOJuLE  YacToT), bs freq scale (mapamMeTp, KOTOPHM OlpenessaeT
KOJIMYECTBO IIOJIOC YacTOT Ha OKTaBy) M bs alter scale (mapamerp,
KOTOPHM M3MeHdeT MKaJly I[I0JIOC dYacToT). IllapaMeTph, KOTOpPHE MOTYT
[IOBTOPHO  MCIOJIL30BaATLCH, TakXxe BRJKYaAKRT B ceBd IapaMeTpH,
KOTOPHE OoNpenejsoT TadbjJuly [IMYMOBEX IIOJIOC (bs noise bands) wu
napaMeTps  TabJMUBE  OTPaHUUMTEJIBHEIX  [1OJIOC (bs limiter bands).
COOTBETCTBEHHO, B Pa3JIMUHLIX BapMaHTax OCYMeCTBJIEeHMSa, I[I0 MeHbIeM
Mepe HEKOTOpPHE M3 5BKBMBAJIEHTHHX IllapaMeTpOB, 3alaHHEX B CcTaHOapTe
USAC, He BKJIOUEeHH B OMTOBEIM IIOTOK, TeM CaMbM, COKpamas CcJyxXeOHhe
CUTHAaJIEL UM [OaHHHe YylpaBJleHMsa B OMTOBOM IIOTOKe. THUIIMUHO, B TeX
cIy4yaax, Kor'ma IapaMeTp, 3aldaHHEIM B CTaHmapTe AAC, uMeeT
SKBMBAJIEHTHHI IapaMeTp, 3alaHHeM B USAC, »KBUBAJIEHTHHM IapaMeTp,
3amaHHelr B USAC, wmMMeeT TaKoe Xe HauMMeHOBaHMe, KaK IapaMeTp,
3alaHHEL B CTaHOapTe AAC, HalpuMep, MacmTad®HEM Ko3bouuMeHT
orubawme, Eoriguapped. OIOHAKO, DKBUBAJIEHTHHM IIapaMeTp, 3alaHHEM B
cCTaHmapTe USAC, TUIIMUYHO mmMeeT opyroe 3HaAUeHue, KoTOopOEe
«KIIPUCHOCOBJIEHO» CKopee mJgd o00pa®oTKM YCOBeplleHCTBOBaHHOM SBR,
onpemeJyIeHHOM B cCcTaHzmapTe USAC, Hexeln njusga obpadborku  SBR,
OIpeleJIeHHOM B CcTaHIapTe AAC.

B QpomnoJjiHeHMe K MHOTOUMCJIEHHBIM I[IapaMeTpaM, OpyTue BJIeMeHTEH
OaHHBIX TakKxe MOTYT IIOBTOPHO MCIIOJIE30BaATLCH OeKOoOepoM
pacmupeHHoTo HE-AAC 1[IpM BHIIOJHEHUM YCOBEPIEeHCTBOBAHHOM  (QOPME
pPerMKalmm 1oJIoC CIeKTpa B COOTBETCTBUU C BapMaHTaM
ocymecTBJIeHUA U300peTeHud. Hamnpumep, OaHHHe oTrubawmelr ¥ ITaHHBE
YPOBHSA COOCTBEHHEIX WMYyMOB TakXe MOI'YT M3BJIEKATBECHA U3  OaHHHX
bs data env (MacmTaOHHX KO2QQUMUMEHTOB oIrubanmel) M bs noise env
(MacmTabHBIX KOZ0IULMEHTOB YPOBHA COBOCTBEHHEIX IyMOB ) u
MCIOJIB30BATECA BO BpeMsa YCOBEPMEeHCTBOBAHHOM (QOPMH pPellIMKaluu
[IOJIOC CIIEKTpa.

ITo cyTH, BTU BapUaHTH OCYWeCTBJIEHUA MCIIOJIb 3YIOT
KOHQUIT'YPaLMOHHEE napaMeTpEl n OaHHEE orubanmei, yXe
IIonmepXrBaeMele YHacJeIOBaHHEM »nekomepoM HE-AAC wmim HE-AAC v2 B

[IOJIe3HOV HaTpy3Ke paclMpeHUs SBR, uTOOH COeJiaThb BO3MOXHOM



36

YCOBEPWEHCTBOBAHHYID (QOpMYy PeIlNIMKAallMM IIOJIOC CIeKTpa, Tpedyd Kak
MOXHO MEHBIIET'O KOJMUeCTBa OOIOJIHUTEJIbHEX IlepelaBaeMEX TaHHEIX.
MeTamaHHHE M3HAUYaJIbHO OBUIM NOPUCHOCOOJIeHH 1mjisa ©Oas3oBol GopMel HER
(HanpuMep, CIeKTpaJlbHOM BKJeMKM SBR), HO, B COOTBETCTBMU C
BapuaHTaMM OCYMEeCTBJIEHUS, MCIOJb3yeTCsad OJS YCOBEpPIeHCTBOBAHHOM
bopmer  HER (HampuMep, TapMOHMUYECKOM TpaHcnozuummu eSBR). Kak
oBCyXIeHO PpaHee, MeTamaHHBE Kak I[IpaBUJIO MpelcTaBJagT coboM
paboume IapaMeTpH (HaopuMep MacmTadHbee KoO2QOMIMeHTH orudalnmei,
MacmTadbHEe KOBOOMUMEHTH YPOBHA COOCTBEHHEX IYMOB, rapaMe TpH
BpeMa/J4acTOTHOW CeTKM, MHOOPpMAlMID O CUHYCOMIOAJbBHOM IOIOJIHEHUNU,
[IepeMeHHYln YacTOoTYy/IOJIOCY pas3lelieHVs, pexuM oO0paTHOM OMIILTpAaluu,
paspeleHne oTubanmen, PEXMM CIJIaXMBaHMA, P exuM YacTOTHOM
VHTEePIOoJIALuu) . IPUCIOCOOJIEHHEIE 7 IpenHas3HadeHHEEe o4
MCIIOJIb 30BaHU A C Baszo0BOM dbopmo HEFR (HanpuMmep, JIVHEWHEIM
npeobpasoBaHueM) . OOHako, 5T MeTalaHHBE, KOMOMHUMPOBAHHEE C
OOIIOJIHUT €JIb HEIMI napaMeTpaMm MeTamaHHHEX, crieuMOMIHBMM
YCOBEPMEHCTBORAHHOM bopwme HFR (HanpuMmep, TapMOHMUECKOM
TPaHCIO3ULUN) , MOTYT MCIIOJIL30BATHLCH ojs paluMoHaJILHOM n
>0beKTUBHOM 00paboTKU 3BYKOBHX OaHHBIX C VCIIOJIE 30BaHUEM
YCOBEPMEHCTBOBaHHOM ¢opMel HFR.

COOTBETCTBEHHO, pPacClMpPeHHEEe OeKOOEePE, KOTOPHEe IIONOePXMBAIT
YCOBEPIWEHCTBOBAHHYI QOpPMY peIlIMKalMKM IIOJIOC CIeKTpa, MOT'YyT OHTh
CO3OaHE OuUeHb 50PeKTHMBHEM o0O0pasoM, IIoJjlarafdcCh Ha yXe OlpeleJIeHHHE
BJIEMeHTH OMTOBOTO IIOTOKa (HaIpuMep, TaKOoBHEe B IIOJIe3HOM Harpyske
pacumpeHus  SBR) u nobaBiugaA TOJILKO Te IIapaMeTpH, KOTOPHE
HeOoBXOOUMMEL IJIA T[IOOIEPXKM YCOBEPINEeHCTBOBAHHOM (QOPMH pelIMKaluM
[10JIOC CIIeKTpa (B IOJIE3HOM Harpys3ke pacurpeHnd BJIEeMEeHTa
3allOJIHEHMS) . OTOT I[IPM3HaAK COKpalleHUs HOaHHEIX B KOMOMHaALUUM C
pasMelleHreM BHOBL OOOABJIEHHEIX IIapaMeTpoB B 3ape3epBUPOBAHHEX
IoJIAX  IOaHHEX, TakMx KaK KOHTelHep pacmuUpeHus;d, CYIIECTBEHHO
yMeHbIlaeT OapbepH K CO3OaHMI HOeKolepa, KOTOPHM [IOIIepXMBaeT
YCOBEPWEHCTBOBAHHYD pPEeIJIMKALUMD IIOJIOC CIeKTpa, ITapaHTUpyd, UYTo
OMTOBEIM IIOTOK OOpPaTHO COBMECTMM C YHACJIeOOBaHHEM IOeKOIOepoM, He
IO OEPXMB A0MMM YCOBEPIEHCTBOBAHHYID bopmy PermMKanmum [1oJIoC
CIIeKTpa.

B Tabiuue 3, HOMep B IIpaBoM CToJOlle yKa3HBaeT KOJUUECTBO
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OMTOB COOTBETCTBYKIETO IIapaMeTpa B JIeBOM CTOJIOLE.

B HeKOTOPHX BapMaHTax OCYIeCcTBJIeHNUd, T  obwexkTa SBR,
omnpenejieHHulr B AAC MPEG-4, o6HOBJEeH, UTOOH coIepXxaTb B cebe
cpencTBO SBR MM acCIleKTH CpelCcTBa YyCOBepIeHCTBOBaHHOM  SBR
(eSBR), uTo CUTHaJIM3MUpyeTcd B BJIEMEeHTe pacumMpeHmnd SBR
(bs _extension id== EXTENSION ID ESBR).

B HeKOTOPHX BapMaHTax OCYIEeCTRBJIEHUS, U300peTeHre [ABJISEeTCH
criocoboM, BKJOUAKIMM B cebg 5BTal KOOUMPOBAHMSA 3BYKOBHX ITaHHBEIX OJIS
bopMUpPOBaAHUSA KOOMPOBAHHOTO OMTOBOIO IIOTOKa (HamopuMep, OUMTOBOTO
IIOTOKAa AAC MPEG-4), B TOM umncie, IIOCPEenCTBOM BRJIOUEHU A
MeTalaHHHX eSBR B IO MeHbIlel Mepe OIOMH CceTrMeHT II0 MeHblIlel Mepe
OOHOTO OJIOKa KOOMPOBAHHOTO OMTOBOTO IIOTOKa M 3BYKOBHX IaHHEX B
10 MeHbllel Mepe OOMH IOPpYyToM ceIMeHT OJiIoKa. B THUIMUHHX BapMaHTax
OCVYIIECTRBJIEHMSA, CIOCOD BKINUaeT B Ccela nBTaln MyJbTUILJIEKCUPOBAHUSI
3BYKOBEIX IaHHBIX C MeTalaHHEMM e€SBR B KaXnooM OJIOKe KOOUPOBAHHOT'O
OUTOBOTO IoTOKa. Mpun TUIMUYHOM OeKOONPOBAHUN KOOVPOBAHHOTO
OMTOBOTO IIOTOKa B »Oekomepe eSBR, »Oexkomep HM3BJeKaeT MeTalaHHEE
eSBR nus BUTOBOTO IIOTOKAa (B TOM uncie, IIOCPenCTBOM
CMHTAKCHMUECKOTO pasbopa U »OeMyJIbTUILJIEKCUPOBaHMA MeTalaHHEX eSBR
M 3BBYKOBHX HOaHHHX) M MCIOJbB3YeT MeTalaHHEe eSBR g obpaboTku
3BYKOBEIX IaHHBIX, UYTOOH QOPMMPOBATH I[IOTOK IOeKOOMPOBAHHEIX 3BYKOBHX
OaHHEBIX .

Eme oOOHMM acIeKTOM M300peTeHMA HABJAeTCd Oekomep eSBR,
BHIIIOJIHEHHEM C BO3MOXHOCTLIO BHIIOJHATL obpadborTky eSBR (HampuMmep, C
MCIIOJIL30BAaHMEM II0 MeHbIleM Mepe OIHOTO M3 CcpeIcTB eSBR, M3BECTHHX
KaK TapMOHMUECKasd TPAaHCHO3MIMA WMIM OpelBapMTeJIbHOE BHPaBHMBaHUE)
BO BpeMs IOeKOOMPOBaHMSA KOIMPOBAHHOTO 3BYKOBOT'O IIOTOKa (HAIpUMeEp,
tuToBOTO TnoToka AAC MPEG-4), KOTOPEIM He  BKJoOUYaAeT B cebda
MeTanmaHHEe eSBR. IpuMep TakoTo Jekonepa OyIOeT ONMCaH CO CCHIJIKOM
Ha omur. 5.

IHexomep (400) eSBR mno o¢ur. 5 BrJIOYUaeT B cebad OybepHYDL

namMaTes 201 (koTOpas wuIeHTHMYHa namaru 201 no owmr. 3 wu 4),
nebopMmaTep 215 1noJie3HOM HaATpy3kM OMTOBOTO IIOTOKa (KOTOPHIM
UOEeHTUUYEeH ODebopMaTepy 215 1o our. 4), INOOCUCTEMY 202

OJeKOIMPOBaHMA 3BYKOBOI'O CHMI'HalJla (MHOTma YIIOMMHaeEMyI KaK KacCKall

«KOCHOBHOTI'O» OeKOIMPOBaHMA W InogcrucTeMa «KOCHOBHOTIT'O»
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OeKOOUPpOBaHUA, W KOoTOopasa MIeHTMUHa [noncucrteMe 202 OCHOBHOTIO
OEeKOIVPOBAHUA infe) dour. 3), MIOOCUCTEMY 401 bopMHPOBAHUSA
YOpPaBJAKMMX OaHHEIX eSBR um kxackan 203 obpaborkm eSBR  (KOTOPHIM
UOeHTHUYeH Kackany 203 no o¢ur. 3, coeIMHeHHHE KaK IIoKa3aHo. K
TOMy Xe&, TUIMUYHO, Hekonmep 400 prjodyaeT B Ccebd IpyIrHe DJIEMEHTH
06paboTkM (He IOoKa3aHH) .

[Ipy oskcmyaTauuu pekolepa 400, HOoOCIemoBaTeJILHOCTE OJIOKOB
KOOVPOBAHHOTO 3BYKOBOTO OMTOBOI'C IOTOKa (OMTOBOTO IHOTOka AAC
MPEG-4), npuHuMMaeMoI'o nekozmepoM 400, mnpenwaBigeTcsa m3 Oybepa 201
B IedpopmaTep 215.

ODebopmaTep 215 nOpucoenMHEeH U BHIIOJIHEH C  BO3MOXHOCTEIO
OeMyJIE TUTIJIEKCHUPOBATE KaXxIHM OJIOK OMTOBOTO IOTOKa MOJIS M3BJIEUEHUS
MeTamaHHHX SBR (B TOM UMNCIe KBAHTOBAHHHIX HIaHHEX oTubawnmey) u
TakXke TUIIMUHO IOPYIMX MeTaOaHHHEX U3 Hero. HepopmaTep 215 BHIIOJHEH
C BO3MOXHOCTBI IOOARJATE IO MeHBIelM Mepe MeTalaHHEe SBR B kKackan
203 obpaborku eSBR. [HedpopmaTep 215 Takxe IPUCOEOMHEH M BHIIOJIHEH
C BO3MOXHOCTBI M3BJIEKATh 3BYKOBHE HOaHHBEE M3 KaXmoro OJioKa
OUTOBOTO IIOTOKa, M IIPEeObABJIATL M3BJIeUeHHEE 3BYKOBHE HOaHHBE B
noncucrteMy 202 ODeKOOMPOBaHMA (Kackal OeKOOMPOBAHMA) .

[loncucTteMa 202 pmexomuUpoBaHUA 3ByKa nekomepa 400 BEHIIOJIHEHa C

BO3BMOXHOCTEIO IeKOoIUPOBAaTH 3BYKOBEHIE OaHHBE, V3BJIeUEeHHLE
nebopmaTepoM 215 (Takoe OeKOOMPOBaHME MOXeT YIOMMHATBCHA Kak
onepanmsa «OCHOBHOT'O» OeKOIUPOBAHUA) , o1 bopMMpPOBaHNMS

OEeKOOMPOBAHHEIX 3BYKOBEX ITaHHEIX U [OPeIBABJIATH OeKOIOMPOBAHHEE
3BYKOBEIE IOaHHEHEe B Kackan 203 obpabdorkm eSBR. JlexkoOuMpoBaHMUE
BHIIIOJIHAETCS B UYacTOTHOM objJacTu. THUIMUHO, 3aBepllalmMi Kackam
006paboTku B HnomcucTemMe 202 nOpuMeHAeT IIpeobpal30BaHMe M3 YaCTOTHOMU
oBJlacTM BO BpPEeMEeHHYK OO6JlacTh K »OEeKOOUMPOBaAHHHEM 3BYKOBHM JIaHHBEM
YacTOTHOM oBJjlacTu, Tak UYTOOB BHEXOIOHBEIMM IAaHHHMMY IIOOCUCTEMB OBLINU
IeKOOMPOBaHHEE 3BYKOBHE HaHHHE BpeMeHHOM objactu. Kackam 203
BHIIOJIHEH C BO3MOXHOCTBIK IPUMMeHATH cpencrtBa SBR (M cpencrTrea
eSBR), ykKaszsaHHBEEe MeTamaHHEMM SBR (M3BJIedeHHEMM OedpopMaTepoM 215)
M MeTamaHHBMM  eSBR, cbopMMpOBaHHEMKM B nomncucremMe 401, K
OEKONMPOBAHHEM 3BYKOBEM IaHHBM (TO €CTb, BHIIOJHATE oOpaboTky SBR
n eSBR Hal BHXOOHEIMM IaHHBEMM T[OOCHUCTeMEl 202 »OEeKOOUPOBaAHUS C

MCIIOJIb30BaHMeM MeTalaHHEX SBR M eSBR) njuda ¢opMUpOBaHUSA IIOJIHOCTHI
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OEKONMPOBAHHEIX 3BYKOBEX JaHHEX, KOTOPHE BHBOIATCHA M3 JIeKolepa
400. TunmuHo, npexomep 400 BrIwUaeT B cebd HNaMaThb (JOCTYIIHYKR U3
noncucTeMel 202 M kackaza 203), KoTopad XpaHUT IOedopMaTUPOBaHHBIE
3BYKOBEIE IaHHEEe M MeTallaHHEe, BHIOaHHEEe M3 OepopmMaTepa 215 (m, 10
BEHIOODY, Takxe nomcucrtemel 401), a kackanm 203 BEIIIOJIHEH C
BO3MOXHOCTLI OCYHEeCTBJIATE OOCTYII K 3BYKOBEIM IOaHHBEM M MeTalaHHEM
[0 Mepe HeOOXOOMMOCTM BO BpeMsa obpaborkm SBR m eSBR. 06paboTka
SBR B kackame 203 MOXeT CUMTATLCS Iocjenyiomel obpadoTkol Ha
BHIXOIOe mu3 noacucTteMmel 202 OCHOBHOTO JIeKOoIMpOBaHMA. I[lo BEHOOPY,
nexkomep 400 Takxe BKJIOUaeT B cebd IDOICUCTEMY 3aBeplanmero
[IOBHIMAKIMETO  MUKMMPOBAHUA (koTOpPasg MOXeT IIPUMMEHSATH cpencTBa
IapaMeTpuUuecKoM cTepeodoHUM («PS»), olIpeneJieHHHe B cCcTaHmapTe AAC
MPEG-4, Cc MCHOJIB30OBaHMEM MeTalaHHEX PSS, M3BJeUeHHHX IedopMaTepoM
215), KoTopas MNOpPUCOeIVMHEeHa U BHIIOJHEHA C BO3MOXHOCTBK BEHIIOJIHATHE
[IOBHIIAKIIEE MUKIMPOBaHME Hal BHXOIHBM CUTHAJIOM Kackana 203, 4YToOH
bopMMPOBATL IIOJHOCTBHI IEeKOOMPOBAHHEM IIOIOBEPTHYTHM IIOBHBIIAKIEMY
MUKIIMPOBAHUID 3BYKOBOWM CHITHAJ, KOTOPHM BHBOIMUTCA M3 APU 210.
[TloncucrtemMa 401 ©QopMUpPOBaHUA YIPABJAKINMX TaHHEX IO oOour. 5
IpucoenrHeHa UM BHIIOJHEHAa C BO3MOXHOCTLIO BHABJATH II0 MeHbLIIeM Mepe
OIOHO CBOMICTBO KOOVMPOBAHHOT'O 3BYKOBOTO OUTOBOTO oToKa,
monjiexamero OeKOOUMPOBaHMIO, M GopMUPOBaATEH YyIpaBJjdollMe OaHHEHe eSBR
(KOTOpPEIE MOTYT OHTHL WMJIM BKJIOYATL B Ccebs MeTamaHHHe eSBR JobOoTo
13 TUIIOB, BKJKOUEHHEX B KOIMPOBAHHEE 3BYKOBEE OMTOBEE IIOTOKM, B
COOTBETCTBMM C IOPYTIMMM BapMaHTaMM OCYMeCTRBJIEHUS M300peTeHUsa) B
OTBeT Ha II0 MeHbllel Mepe OIMH pPe3yJjbTaT STala BHSABJIEHUS.
YHopaBJigoiye  ODaHHBE eSBR 1moBaBidgnTCA B Kackapm 203, UTOOH
IPMBOIUTL B IeVCTBMe IpMMeHeHMe OTIeJIBHHX cpelcTB eSBR  miu
KoMOMHAaILIMM CpeIcTB eSBR Opu BHABJIEHUM KOHKPETHOI'O CBOMCTBA (MM
KOMOMHAIMM CBOMCTB) OMTOBOTO IIOTOKAa M/UJIM YIPaBJATL IpUMMeHeHMEeM
TakMx cpencte eSBR. HanpmMmep, mJj4 Toro UYTOOH KOHTPOJIUPOBATH
BHIIOJIHEHUE o0BpaboTKM eSBR c VICIIOJIL 30BaHUEM TapMOHMUECKOM
TPaHCIO3UINMM, HEKOTOPEE BapPMAHTHE OCYIECTBJeHMsa noxncucTemel 401
bopMUPOBaAHUSA YHIPaABIAKIMX ITaHHEX BKJIOUaJIM O B cebd: OeTeKTop
MY3EKM (HaopuMep, VYIPOMEHHEM BapMaHT TPaIXIMOHHOTO »OeTeKTopa
MY 3K ) OJIA YCTaHOBKMU napamMeTpa sbrPatchingMode [ch] (n

IpenbABJIeHMSA YCTaHOBJIEHHOT'O IlapaMeTpa B KkKackapn 203) B oTBeT Ha
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BHABJIEHNE, UTO BUTOBHIM [IOTOK ABJISETCSH VI He ABJISETCSA
YKa3HBaKIVM MY3HKY; IETEeKTOP IIepeXOIHBEX IIPOLeCCOB IJIS YCTaHOBKMU
napameTpa sbrOversamplingFlag[ch] (v nOpenbsaBieHMS YCTaHOBJIEHHOTO
napamMeTpa B KkKackan 203) B OTBEeT Ha BHABJI€HMEe HaJuuud WU
OTCYTCTBUSA I[IEePEeXOOHEX IIPOLEeCCOB B 3BYKOBOM KOHTEHTe, YKa3bBaeMOM
OMTOBEIM IIOTOKOM; M/WMJIM OeTeKTOPp OCHOBHOTO TOHa IJIS YCTaHOBKU
mapaMeTpOoB sbrPitchInBinsFlag[ch] u sbrPitchInBins[ch] (1
IpenbsaBJIeHMS YCTaHOBJIEHHEIX IIapaMeTpOoB B Kackanm 203) B oTBeT Ha
BHABJIEHUE OCHOBHOTO TOHAa 3BYKOBOTO KOHTEeHTa, YKa3HBaeMOT'O
OMTOBHM IIOTOKOM. pyIMMM aclekKTaMu M300peTeHUd HGBJIARTCHA CIOCOOH
IEeKOOMPOBaHMA 3BYKOBOTO OMTOBOTIO IIOTOKa, BHIIOJIHAEMHE  JIIOOBIM
BapMaHTOM OCYIEeCTRBJIEHU A oBJajanmero IpM3HaKaMu n300peTeHnd
IEKONEepPOM, OIMCAaHHBM B BTOM Naparpad®e U NpensayleM naparpade.
AcCnieKTH MU300peTeHMd BKILUAKT B cebd crnocod® KOOMPOBAHUA WM
IEKOOUPOBaAHUS THUIIA, KOTOPHM Jodon BapMaHT OCYIEeCTBJIEHN A
obJjamanmMx Opu3HakaMy wu300peTeHus APU, cucTeMs WIM YCTPOMCTBAa
BHIIOJIHEH C BOB3MOXHOCTBK (MJIM 3alpol'paMMUPOBAH) BHIIOJHATE. [Ipyrue
acCIeKTH M300peTeHMd BKJIOUALT B cebg CcuUcCTeMy WIM YCTPOMCTBO
BHIIOJIHEHHEIE C BO3MOXHOCTBLIO (HanpuMep, 3alporpaMMUPOBaHHEIE )
BHIIIOJIHATE JIOOOM BapMaHT OCYMeCcTBJIeHMA ob6Jamjanmero IpM3HakKaMi
nzobpeTeHus crnocoba, U MaANMHHO-UMUTAEMHI HOCUTEJb (HanpuMep,
OVCK), KOTOPHM XPaHUT MallMHHYI OpoTrpamMMy (HalpuMmep, HesbeMepHBM
obpaszoM) 0JIisg peaamu3aunm J060T0 BapraHTa OCYyIleCTBJIEHUSA
oBJajanmero NpM3HakaMu M300peTeHMsa crnocoba MIM eTo 2TalloB.
Hanpumep, obJjajanmas IOIpU3HakaMy M300peTeHMa CUcTeMa MOXeT OBTh
MM BRJIOUATL B ceda OporpaMMMPYyEeMEl [Ipolleccop ofmero IpUMeHeHUSd,
nrubpoBoOM CUTHAJIbLHEM Ipoleccop VI MUKPOIIPOILLEeCCOPR,
3anporpaMMUPOBaHHEN IpoTPaMMHEM oBecrnieueHreM VI
MMKPOIPOTPaMMHEIM ofecleueHueM U/UJIM MHBEIM O0OpasOM BHIIOJIHEHHEI C
BOBMOXHOCTBIO  BHIIOJHATL JiOOBEe M3 MHoTooOpas3msa ollepalui  Han
OaHHBEMI, B TOM  4MCJIe, BapMaHT OCYIEeCTBJIEHUSA obJlamarmero
npu3HakaMu u3o0bpeTeHmsa crocoba MIM ero 5»TaloB. TakoM MIpolleccop
oBmero IMNIpMMEeHEeHMS MOXeT OBTh WMJIM BKJIOUATE B Cebd KOMIIBOTEPHY
cucTeMy, BKJIOUalmyn B cebd YCTPOMCTBO BBOIA, MaMATh, CXeMy
00paboTKM, 3alIpoTPaMMUPOBAHHYD (M/MJIM MUHEM OOPAa30M BHIIOJHEHHYID C

BO3MOXHOCTEIO) BEHIIIOJIHATH BapMaHT OCymeCTBIJIEHNMA ofJlamawnimero
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IpuU3HakaM wMn300peTeHMsa clrocoba (MaM ero »sTaloB) B OTBEeT Ha
IOaHHHE, OpelbsaBJIEHHEE eMy.

BapMaHTH OCYMECTBJIEHMSA HaCTOAmMEero M300peTeHMSI MOTYT OHTBH
peanrM30BaHE B allllapaTHBIX CpencTBax, MUKPOIPOTPaMMHOM OOecClleueHUN
WM OpoTrpaMMHOM ofecnedveHuy, Jubo KoMOMHALMEN TOTo M IPYyTOoTo
(HanmpuMep, B BHIe IIPOTPaMMUPYEMOM JIOTMUECKOV MaTpHuIH) . Eciau He
yKasaH MHOM croco® »neMCcTBUM, aJITOPUTME M IIPOLeCCH, BKJIOUEHHBE B
cocTaB B KauecTBe UYacTM M300peTeHUs, I[I0 CBOeM IIpupole, He MUMEKT
OTHOWEHMSI K KakoMy OB TO HM OBJIO KOHKPETHOMY KOMILIOTEPY WM
IpYyTOMy  YCTPOWMCTBY. B uacTHOCTH, pasJIMuHEle  MallMHHE ~ OBmeTro
OpMUMeHeHUSI MOTYT MCIOJL30BaThLCA C IOporpaMMaMy, HaOMCaHHBEMM B
COOTBETCTBUM C IOOKTPpMHaMM, I[IPMBEeIeHHEIMM B MaTepraljlaX HacTodgmen
3adBKM, WIM MOXeT OHBTb 60o0Jiee YIOOOHEM CKOHCTPYyUPOBATEL 0OoJjiee
crieuMaJM3UpPOBaHHOe YCTPOMCTBO (HaIpuMep, MHTeTrpaJlbHBEe CXEeMH) OJIA
BEIIIOJIHEHMA TpebyeMuxX STarok crnocoba. TakuMm obpa3oM, Hu300peTeHUre
MOXeT OBTh peajlM30BaHO B OOHOM MIM OoJiee KOMIBLIOTEPHHX IpOoTpaMM,
VCIOJIHAKMKYXCA B OOHOM wWIM 0OoJlee MNIPOTPaMMMPYEMBX KOMIILITEPHEX
cucTeM (HalpuMmep, pealu3aluuu JoboI'o M3 BJIEeMeHTOB o ¢our. 1 wmimu
kooupormuka 100 mo our. 2 (MIM ero BsJeMeHTa), Winu nexkonmepa 200
no our. 3 (MIM ero »sJeMeHTa), Wiu nexkomepa 210 no our. 4 (uam
ero »JiIeMeHTa) wiIu »pekolepa 400 no ¢ur. 5 (uMamM ero »mJjeMeHTa)),
Kaxmas M3 KOTOPHX COIOEepXuUT IO MeHbIleM Mepe OOMH IIpOolleccop, IO
MeHbIIlel Mepe OOHY CHUCTeMy XpPaHeHUS  ITaHHHX (B TOM umMCJe,
SHEepPTro3aBUCHMMEE WJIM SHEePpTOHe3aBUCHMBE BJIEeMeHTH HaMATU  1/WUJn
3aloMyHaKnmye SJIEMEeHTH) , IO MeHbIeM Mepe OIOHO YCTPOMCTBO MM IIOPT
BBOIa U IIO MeHbllel Mepe OIHO YCTPOMCTBO MJIM IIOPT BHBOIA.
YHopaBJgwoma s nporpaMMa IpUMEHSIEeTCH K BXOIHEIM I aHHBM OJIs
BHIIIOJIHEHM A OQVHKIINMM, OIMCAHHHX B MaTepualax HacTodAmeM 3aiaBKM, U
bopMMpyeT BHXOOHYID MUHOOpMalMi. BHxXOOHas MHOoOpMalLMd HalpaBJgeTcd
B OIOHO MM OoJlee YCTPOMCTB BHBOIA M3BECTHHM 00pasoM.

Kaxmaa Takasa OporpaMMa MOXeT OHTL peajiM30BaHa Ha JIoOoM
XeJlaTeJIbHOM KOMIILIOTEepHOM SA3HKe (BKJIOUAd MallMHHBEE, KOMIIOHOBOUHEE
WM BHICOKOYPOBHEBHE npoLeIypHHeE, JIOTUUECKME VI OBBEKTHO—
OPMEHTUPOBAHHHE A3HKM NPOTPaMMMPOBAaHMA) IJiS obBMeHa MHoOpMalMen C
KOMIIBIOTEPHOM CUCTEeMOM. B JswboM  ciayuae, SA3HK ~ MOXET OHITE

KOMITMJIMPYEMEIM WJIM MHTEPIIpeTHUPYEMEIM A3EKOM.
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Hanpumep, KOT'Da peaJlu3yrnTCcsd IIOCIelNOBaTEJIbHOCTAMM  KOMaHI]
KOMIIBIOTEPHOTO IPOTpaMMHOTO OOecClleueHMs, pas3JIMyHee QYHKLUUM U
5Talkl BapMaHTORBR OCYIECTBJIEHUA M300peTeHUsd MOTYT pealJii30BHBATbLCH
[IOCJIeIOBATEJIbHOCT AMU KOMaH[I MHOT'OIIOTOYHOT'O IpOTPaMMHOTO
oBecrieueHnd, paboTanmMMM  Ha  [IPUITOOHEIX  allllapaTHHX  CcpelcTBax
HUOPOBOM oBpaboTkM CHUITHAaJIOB, B KaKoM cJyuae, pasInyHLEEe
YCTPOMCTRA, oTanel ¥ QYHKUMM BapMaHTOB  OCYIEeCTBJIEHMS  MOTYT
COOTBETCTBOBATE IOPLUMAM KOMaHI NPpOTpPaMMHOTO ofeclieueHNrd.

Kaxmas TakKasd KOMIILIOTEPHA A nporpamMMa IpennouTUTEeJILHO
XPaHUTCSA Ha WIM 3arlpyXaeTcsd Ha 3aloMMHawKMe HOCUTEJIM WM B
YCTPOMCTBO (HaOpuMep, TBepIOoTeJIbHYI I[IaMiITb MM HOCHTeNdu, Jmbo
MaTHUTHHE WJIM OITHUUYECKME HOCHUTEJM), UMTaAEeMHE IPOTPaMMUPYEMBM
KOMIIEIOTEPOM 0OOmMeTro TIMIPMMEHEHMSA WM CHellMalJIbHOT'O Ha3HaueHMud, IJIg
KOHQUTYPUPOBAHUSA WM VIIPaBJEeHUS KOMIBITEPOM, KOoT'Ia 3allOMMHAKIMNME
HOCUTENNM WJIM YCTPOMCTBO CUMTHBAITCSA KOMILIOTEPHOM CUCTEeMOM, UTOOH
BHIIIOJIHATEL IMPOLIeOYPH, OIMCaHHBEE B MaTepMalax HacCToAmeM 3asgaBKMU.
Obmnapawnimada IOIpM3HaKaMu U300peTeHMda CHUCTeMa Takxkxe MOXeT OBThb
peanr3oBaHa B BHMIe MallMHHO-YMTAEeMOI'O 3allOMUHAaKIMEeIro HOCUTEeJIH,
CKOHOUTYPUPOBAHHOTO KOMIBITEPHOM TIMNpoTpaMMOM (TO eCcThb, XpPaHAMeTo
KOMITLIOTEPHYIO nporpaMMmy ) , roe 3aroMMHAaMIMNT HOCHUTEIb,
CKOHOUTYPUPOBAHHEM TakuM o0pa3oM, HoByXIaeT KOMILITEPHYI CUCTEeMY
IeVCTBOBATL KOHKPETHHM M IIpelolpelelleHHBEM o00pasoM MOJIS BHIIOJIHEHMS
OYHKILNMM, OIMCAHHHX B MaTepHualjlaX HacCTOoAmel 3agaBKU.

BEUIO ONMCaHO HEeKOTOpoOe KOJMUEeCTBO BapMaHTOB OCYIEeCTBJIEHUSI
n3obpeTeHud. TeM He  MeHeeg, OyoeT IIOHATHO, UTO  pa3JIMUHHE
MOIMOUKALMM MOTYT OHTBb IIPOM3BEIOEHE, He BHXOIOS W3 CYMHOCTU U
oBveMa n3o00peTeHnd. MHOTHME MOIMOUKALIN u Pa3HOBUIOHOCTHU
HAaCTOAMETO M300peTeHMS BO3MOXHH B CBETE BHIIEIPUBEOEHHHX IOKTPMH.
HanpuMmep, InJgg TOoTo UTOOH COOeMCTBOBATL 20OeKTUMBHEIM peaJiu3allraM,
basoBHE CIOBMUIM MOTYT MCIOJIL30BATLCHA B KoMOMHaluuel C TI'pebeHKaMM
OMIIBTPOB pPas3JIOKEeHMS CHI'HaJla M CHMHTe3a CUI'HaJla KOMIJIEKCHBM K30.
I'pebeHKa OQMIBTPOB pPa3JIOKEHMS CUITHalla OTBETCTBEHHa 3a OUJIbTpalluio
CUTHaJla B roJjioce HU3KUX YacToT BpeMeHHOM’ oBjacTH,
COOPMMPOBAHHOT'O OCHOBHEIM JeKOIepoM, B MHOXECTBO I[IOOOMAalla30HOB
(HanpuMep, nonnuarasoHoB  K3d) . I'pebeHka OUILTPOBR pPa3JIOXKEHUI

CHT'HaJjla OTBeTCTBEHHa 3a KOM@MHMPOB&HM@ BOCCTAHORBJIEHHOM IIOJIOCH



43

BHICOKMX UYaCTOT, CO3IOaHHOM IIOCPedCTBOM BEOpPaHHOM TexHoJoTuM HFR
(koTOpasa yKa3zaHa [IPVH A THM rnapaMeTpoOM sbrPatchingMode), C
OeKOOUPOBaHHOM IOJIOCOM HU3KMUX 4acToT, UyTOOH CUMHTE3UPOBATH
IIMPOKOIIOJIOCHEI  BHXOOHOM  3BYKOBOM  CUI'HaJI. ODaHHad peamM3alusd
IrpebeHKM OQUILTPOB, paboTawpmas B OIpeldel]IeHHOM peXuMe YacCTOTH
BHIOOPKM, HaIpUMep, pexmuMe HOpMaJlbHOV paboTH Ha YIBOEHHOM uYacToTe
uiam SBR ¢ IIOHMXamel OUcKpeTusaluelM, OIHAaKOo, He OOJIKHa UMMeThb
®a30BHX CIOBUIOB, KOTOPHE 3aBMCAT OT OMTOBOIO IIOTOKa. I'pebeHKU
K39, MCIIOJIE 3y eMELIE B SBR ABJIAITCA pacumMpeHrneM CJIOXHOM
SKCIOHEeHUMAaJbLHOM OYHKINM 1o TeopuUn rpebeHoK OMIIBTPOB c
KOCUHYCOMIOAJIbLHOM MOOyJIaumen. MoxeT OHITH [IOKa3aHo, UTO
OTpPaHNUYeHU I nonaBJIeHU A rnapasMUTHHX CUTHaJIOB CTaHOBATCHA
YCTapeBIMUMM I[IPU paclMpeHUMr TpedeHKUM QMILTPOB C KOCHMHOCYMIAJLHOM
MOOyJIaumen KOMILJIEKCHOM SKCIOHEeHUIMAaJbLHOM MOOyJIauuen . TaxkumMm
obpasoM, yTO KacaeTca TpebeHoxr wmu3 K30  SBR, Kak  QUJIbLTPH
pasJIoXeHrd curHalya, hx(n), Tak M OUIBTPH CHMHTe3a CUIT'Hala, fkx(n),

MOT'YT OBTH OIpenOeJI€HE IIOCpelICTBOM:

T 1 N
h(n) = £on) = po(n) exp l-M(k + 2) (n _ 2)
, OSTLSNJOE.’C<M(1)

roe Po(n) - BeleCcTBeHHO3HAUHEM CHUMME TPUUHBIM I
HEeCHUMMETPUUHHY IPOTOTUIIHEN (UILTP (THUIMYHO, IMIPOTOTHUIIHHY (OUJILTP
HWXHMX dYacToT), M obos3HauaeT KOJMUUECTBO KaHaJoB, a N - [IOpAOoK
IIPOTOTUIIHOT O duisbTPAa. KonmuecTBO KaHaJloB, VCIIOJIb 3Y EMBIX B
rpebeHKe OQUJIBTPOB pPa3JIOXKEeHUS CUTHaJja, MOXeT OBHTb MHEM, UeM
KOJIMYeCTBO KaHAaJIOB, MCIOJbB3YEMEHX B TpebeHKe QUIBTPOB CHHTe3a
CUTHajla. Hamnpumep, rpebeHKa QUILTPOER PpPa3JIOXKEHMI CUIHaJla MOXET
VMeThb 32 KaHalJjla, a I'pebeHKa (MILTPOB CUHTEe3a CHUI'HaJla MOXET VMETH
64 kaHaJja. llpy sKcIIyaTauuy IpebeHKM OMIIbBTPOB CHMHTE3a CUTHAJIOB B
pexyMe C IOoHMXaklmeM IUuckpeTusaluel, rpedeHka OUILTPOB CHUHTes3a
curHajla MOXeT  MMEThb TOJILKO 32 KaHaJa. [TOCKOJIBKY  OTCUeTH
NOOOManasOHOB M3 TpebeHKU OQUIILTPOER [ABRJIAKTCHA KOMILJIEKCHOSHAUHEMU,
CTYIIeH:L aOOUTMBHOTO BO3MOXHO KaHallIo3aBUCUMOTO (asoBOTO COBUTA
MOXeT OBTBH »nobaBJjieHa K TI'pebeHkKe QUIILTPOBR pPasjIiOXKeHMd CUITHajla. IOTU
OOIIOJIHUTEJIbHEIEe  (a30BElEe COBUIM HeOOXOOMMO  KOMIIEHCHMPOBATH IO

Ppe@eHKM @MHprOB CHMHTEe3a CHI'HaJla. HeCMOTpH Ha TO, 4YTO OSJIEMEHTEI
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®as30BOTO COBUIT'a B IIPMHUIUIIE MOTYT OHBTH IIPOMU3BOJILHEMKY 3HAUEHUAMU,
He Hapymaomymy pab®oTy LelouKM pasjioXeHMS/CUHTesa CHuTHajla C
nomomeio K30, oHM Takxe MOT'YT OBTE OT'PaHMUEHH OlIpeneJieHHEIMA
3HAUEeHMAMU oJid KOHTPOJIA COOTBETCTBUA. CurHal SBR oyoeT
HaxOIUTHLCS TIIOH BJIMAHMEM BHOOpa (asoBHX MHOXUTEJIEM, B TO BpeMd
KaK CUTHaJl HWXHMX YacTOoT, IIPUXOOAMUN M3 OCHOBHOTO IekoIepa, He
OynmeT. KauecTBO 3ByKa BHXOIHOT'O CHUI'HaJla He HapyllaeTCHd.
KondpdniumeHTH NPOTOTUIIHOTO ¢unsTPRA, po(n), MOTYT OHITE
OT'paHMueHs  OJIMHOM, L B 040, KakKk TIIoKa3aHO B Tabisumie 4,

I1IpMB eIeHHOM HMXe.

Tabmiuua 4

n po (n) n po (n) n po (n)

0 0,0000000000 214 0,0019765601 428 0,0117623832
1 -0,0005525286 215 -0,0032086896 429 0,0163701258
2 -0,0005617692 216 -0,0085711749 430 0,0207997072
3 -0,0004947518 217 -0,0141288827 431 0,0250307561
4 -0,0004875227 218 -0,0198834129 432 0,0290824006
5 -0,0004893791 219 -0,0258227288 433 0,0329583930
6 -0,0005040714 220 -0,0319531274 434 0,0366418116
7 -0,0005226564 221 -0,0382776572 435 0,0401458278
8 -0,0005466565 222 -0,0447806821 436 0,0434768782
9 -0,0005677802 223 -0,051480417¢ 437 0,0466303305
10 -0,0005870930 224 -0,0583705326 438 0,0495978676
11 -0,0006132747 225 -0,0654409853 439 0,0524093821
12 -0,0006312493 226 -0,0726943300 440 0,0550460034
13 -0,0006540333 227 -0,0801372934 441 0,0575152691
14 -0,0006777690 228 -0,0877547536 442 0,0598166570
15 -0,0006941614 229 -0,0955533352 443 0,0619602779
16 -0,0007157736 230 -0,1035329531 444 0,0639444805
17 -0,0007255043 231 -0,1116826931 445 0,0657690668
18 -0,0007440941 232 -0,1200077984 446 0,0674525021
19 -0,0007490598 233 -0,1285002850 447 0,0689664013
20 -0,0007681371 234 -0,13715517¢61 448 0,0703533073
21 -0,0007724848 235 -0,1459766491 449 0,0715826364
22 -0,0007834332 236 -0,1549607071 450 0,0726774642
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23 -0,0007779869 237 -0,1640958855 451 0,0736406005
24 -0,0007803664 238 -0,1733808172 452 0,0744664394
25 -0,0007801449 239 -0,1828172548 453 0,0751576255
26 -0,0007757977 240 -0,1923966745 454 0,0757305756
27 -0,0007630793 241 -0,202125017¢ 455 0,0761748321
28 -0,0007530001 242 -0,2119735853 456 0,0765050718
29 -0,0007319357 243 -0,2219652696 457 0,0767204924
30 -0,0007215391 244 -0,2320690870 458 0,0768230011
31 -0,0006917937 245 -0,2423016884 459 0,0768173975
32 -0,0006650415 246 -0,2526480309 460 0,0767093490
33 -0,0006341594 247 -0,2631053299 461 0,0764992170
34 -0,0005946118 248 -0,2736634040 462 0,0761992479
35 -0,0005564576 249 -0,2843214189 463 0,0758008358
36 -0,0005145572 250 -0,2950716717 464 0,0753137336
37 -0,0004606325 251 -0,3059098575 465 0,0747452558
38 -0,0004095121 252 -0,3168278913 466 0,0741003642
39 -0,0003501175 253 -0,3278113727 467 0,0733620255
40 -0,0002896981 254 -0,3388722693 468 0,0725682583
41 -0,0002098337 255 -0,3499914122 469 0,0717002673
42 -0,0001446380 256 0,3611589903 470 0,0707628710
43 -0,0000617334 257 0,3723795546 471 0,0697630244
44 0,0000134949 258 0,3836350013 472 0,0687043828
45 0,0001094383 259 0,3949211761 473 0,0676075985
46 0,0002043017 260 0,4062317676 474 0,0664367512
47 0,0002949531 261 0,4175696896 475 0,0652247106
48 0,0004026540 262 0,4289119920 476 0,0639715898
49 0,0005107388 263 0,4402553754 477 0,0626857808
50 0,0006239376 264 0,4515996535 478 0,0613455171
51 0,0007458025 265 0,4629308085 479 0,0599837480
52 0,00086008443 266 0,4742453214 480 0,0585915683
53 0,0009885988 267 0,4855253091 481 0,0571616450
54 0,0011250155 268 0,4967708254 482 0,0557173648
55 0,0012577884 269 0,5079817500 483 0,0542452768
56 0,0013902494 270 0,5191234970 484 0,0527630746
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57 0,0015443219 271 0,5302240895 485 0,0512556155
58 0,0016868083 272 0,5412553448 486 0,0497385755
59 0,0018348265 273 0,5522051258 487 0,0482165720
60 0,0019841140 274 0,5630789140 488 0,0466843027
61 0,0021461583 275 0,5738524131 489 0,0451488405
62 0,0023017254 276 0,5845403235 490 0,0436097542
63 0,0024625616 277 0,5951123086 491 0,0420649094
64 0,0026201758 278 0,6055783538 492 0,0405349170
65 0,00278704064 279 0,6159109932 493 0,0390053679
66 0,0029469447 280 0,6261242695 494 0,0374812850
6’7 0,0031125420 281 0,6361980107 495 0,0359697560
68 0,0032739613 282 0,6461269695 496 0,0344620948
69 0,0034418874 283 0,6559016302 497 0,0329754081
70 0,0036008268 284 0,6655139880 498 0,0315017608
71 0,0037603922 285 0,6749663190 499 0,0300502657
12 0,0039207432 286 0,6842353293 500 0,0286072173
73 0,0040819753 287 0,6933282376 501 0,0271859429
74 0,0042264269 288 0,7022388719 502 0,0257875847
75 0,0043730719 289 0,710941042¢6 503 0,0244160992
76 0,0045209852 290 0,7194462634 504 0,0230680169
77 0,0046606460 291 0,7277448900 505 0,0217467550
78 0,0047932560 292 0,7358211758 506 0,0204531793
79 0,0049137603 293 0,7436827863 507 0,0191872431
80 0,0050393022 294 0,7513137456 508 0,0179433381
81 0,0051407353 295 0,7587080760 509 0,0167324712
82 0,0052461166 296 0,7658674865 510 0,0155405553
83 0,0053471681 297 0,7727780881 511 0,0143904666
84 0,0054196775 298 0,7794287519 512 -0,0132718220
85 0,0054876040 299 0,7858353120 513 -0,0121849995
86 0,0055475714 300 0,7919735841 514 -0,0111315548
87 0,0055938023 301 0,7978466413 515 -0,0101150215
88 0,0056220643 302 0,8034485751 516 -0,0091325329
89 0,0056455196 303 0,8087695004 517 -0,0081798233
90 0,0056389199 304 0,8138191270 518 -0,0072615816
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91 0,0056266114 305 0,8185776004 519 -0,0063792293
92 0,0055917128 306 0,8230419890 520 -0,0055337211
93 0,0055404363 307 0,8272275347 521 -0,0047222596
94 0,0054753783 308 0,8311038457 522 -0,0039401124
95 0,0053838975 309 0,8346937361 523 -0,0031933778
96 0,0052715758 310 0,8379717337 524 -0,0024826723
97 0,0051382275 311 0,8409541392 525 -0,0018039472
98 0,0049839687 312 0,8436238281 526 -0,0011568135
99 0,0048109469 313 0,8459818469 527 -0,0005464280
100 0,0046039530 314 0,8480315777 528 0,0000276045
101 0,00438018061 315 0,8497805198 529 0,0005832204
102 0,0041251642 316 0,8511971524 530 0,0010902329
103 0,0038456408 317 0,8523047035 531 0,0015784682
104 0,003540124¢ 318 0,8531020949 532 0,0020274176
105 0,0032091885 319 0,8535720573 533 0,0024508540
106 0,0028446757 320 0,8537385600 534 0,0028446757
107 0,0024508540 321 0,8535720573 535 0,0032091885
108 0,0020274176 322 0,8531020949 536 0,003540124¢
109 0,0015784682 323 0,8523047035 537 0,0038456408
110 0,0010902329 324 0,8511971524 538 0,00412510642
111 0,0005832264 325 0,8497805198 539 0,00438018¢61
112 0,0000276045 326 0,8480315777 540 0,0046039530
113 -0,0005464280 327 0,8459818469 541 0,0048109469
114 -0,0011568135 328 0,8436238281 542 0,0049839687
115 -0,001803%9472 329 0,8409541392 543 0,0051382275
116 -0,0024826723 330 0,8379717337 544 0,0052715758
117 -0,0031933778 331 0,83469373061 545 0,0053838975
118 -0,0039401124 332 0,8311038457 546 0,0054753783
119 -0,0047222596 333 0,8272275347 547 0,0055404363
120 -0,0055337211 334 0,8230419890 548 0,0055917128
121 -0,0063792293 335 0,8185776004 549 0,0056266114
122 -0,0072615816 336 0,8138191270 550 0,0056389199
123 -0,0081798233 337 0,8087695004 551 0,0056455196
124 -0,0091325329 338 0,8034485751 552 0,0056220643
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125 -0,0101150215 339 0,7978466413 553 0,0055938023
126 -0,0111315548 340 0,7919735841 554 0,0055475714
127 -0,0121849995 341 0,7858353120 555 0,0054876040
128 0,0132718220 342 0,7794287519 556 0,0054196775
129 0,0143904666 343 0,7727780881 557 0,0053471681
130 0,0155405553 344 0,7658674865 558 0,0052461166
131 0,0167324712 345 0,7587080760 559 0,0051407353
132 0,0179433381 346 0,7513137456 560 0,0050393022
133 0,0191872431 347 0,7436827863 561 0,0049137603
134 0,0204531793 348 0,7358211758 562 0,0047932560
135 0,0217467550 349 0,7277448900 563 0,0046606460
136 0,0230680169 350 0,7194462634 564 0,0045209852
137 0,0244160992 351 0,710941042¢ 565 0,0043730719
138 0,0257875847 352 0,7022388719 566 0,0042264269
139 0,0271859429 353 0,6933282376 567 0,0040819753
140 0,0286072173 354 0,6842353293 568 0,0039207432
141 0,0300502657 355 0,6749663190 569 0,0037603922
142 0,0315017608 356 0,6655139880 570 0,0036008268
143 0,0329754081 357 0,6559016302 571 0,0034418874
144 0,0344620948 358 0,6461269695 572 0,0032739613
145 0,0359697560 359 0,6361980107 573 0,0031125420
146 0,0374812850 360 0,6261242695 574 0,0029469447
147 0,0390053679 361 0,6159109932 575 0,00278704¢64
148 0,0405349170 362 0,6055783538 576 0,0026201758
149 0,0420649094 363 0,5951123086 577 0,0024625616
150 0,0436097542 364 0,5845403235 578 0,0023017254
151 0,0451488405 365 0,5738524131 579 0,0021461583
152 0,0466843027 366 0,5630789140 580 0,0019841140
153 0,0482165720 367 0,5522051258 581 0,0018348265
154 0,0497385755 368 0,5412553448 582 0,0016868083
155 0,0512556155 369 0,5302240895 583 0,0015443219
156 0,0527630746 370 0,5191234970 584 0,0013902494
157 0,0542452768 371 0,5079817500 585 0,0012577884
158 0,0557173648 372 0,4967708254 586 0,0011250155
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159 0,0571616450 373 0,4855253091 587 0,0009885988

160 0,0585915683 374 0,4742453214 588 0,0008008443

le6l 0,0599837480 375 0,4629308085 589 0,0007458025

162 0,0613455171 376 0,4515996535 590 0,0006239376

163 0,0626857808 377 0,4402553754 591 0,0005107388

164 0,0639715898 378 0,4289119920 592 0,0004026540

165 0,0652247106 379 0,4175696896 593 0,0002949531

166 0,0664367512 380 0,4062317676 594 0,0002043017

167 0,0676075985 381 0,3949211761 595 0,0001094383

168 0,0687043828 382 0,3836350013 596 0,0000134949

169 0,0697630244 383 0,372379554¢6 597 -0,0000617334
170 0,0707628710 384 -0,3611589903 598 -0,0001446380
171 0,0717002673 385 -0,3499914122 599 -0,0002098337
172 0,0725682583 386 -0,3388722693 600 -0,0002896981
173 0,0733620255 387 -0,3278113727 601 -0,0003501175
174 0,0741003642 388 -0,3168278913 602 -0,0004095121
175 0,0747452558 389 -0,3059098575 603 -0,0004606325
176 0,0753137336 390 -0,2950716717 604 -0,0005145572
177 0,0758008358 391 -0,2843214189 605 -0,0005564576
178 0,0761992479 392 -0,2736634040 606 -0,0005946118
179 0,0764992170 393 -0,2631053299 607 -0,0006341594
180 0,0767093490 394 -0,2526480309 608 -0,0006650415
181 0,0768173975 395 -0,2423016884 609 -0,0006917937
182 0,0768230011 396 -0,2320690870 610 -0,0007215391
183 0,0767204924 397 -0,2219652696 611 -0,0007319357
184 0,0765050718 398 -0,2119735853 612 -0,0007530001
185 0,0761748321 399 -0,2021250176 613 -0,0007630793
186 0,0757305756 400 -0,1923966745 614 -0,0007757977
187 0,0751576255 401 -0,1828172548 615 -0,0007801449
188 0,0744664394 402 -0,1733808172 6l6 -0,0007803664
189 0,0736406005 403 -0,1640958855 617 -0,0007779869
190 0,0726774642 404 -0,1549607071 618 -0,0007834332
191 0,07158263064 405 -0,1459766491 619 -0,0007724848
192 0,0703533073 406 -0,1371551761 620 -0,0007681371
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193 0,0689664013 407 -0,1285002850 621 -0,0007490598
194 0,0674525021 408 -0,1200077984 622 -0,0007440941
195 0,0657690668 409 -0,1116826931 623 -0,0007255043
196 0,0639444805 410 -0,1035329531 624 -0,0007157736
197 0,0619602779 411 -0,0955533352 625 -0,0006941614
198 0,0598166570 412 -0,0877547536 626 -0,0006777690
199 0,0575152691 413 -0,0801372934 627 -0,0006540333
200 0,0550460034 414 -0,0726943300 628 -0,0006312493
201 0,0524093821 415 -0,0654409853 629 -0,0000132747
202 0,0495978676 416 -0,0583705326 630 -0,0005870930
203 0,0466303305 417 -0,0514804176 631 -0,0005677802
204 0,0434768782 418 -0,0447806821 632 -0,0005466565
205 0,0401458278 419 -0,0382776572 633 -0,0005226564
206 0,0366418116 420 -0,0319531274 634 -0,0005040714
207 0,0329583930 421 -0,0258227288 635 -0,0004893791
208 0,0290824006 422 -0,0198834129 636 -0,0004875227
209 0,02503075061 423 -0,0141288827 637 -0,0004947518
210 0,0207997072 424 -0,0085711749 638 -0,0005617692
211 0,0163701258 425 -0,0032086896 639 -0,0005525280
212 0,0117623832 426 0,0019765601

213 0,0069636862 427 0,0069636862

[IpOTOTUNHEN OUILTP, Po(n), Takxke MOXeT OHTL BHBeIeH U3
Ta®auuE 4 TOCPeIACTBOM OINHOM MM OoJjiee MaTeMaTHUUecKHux ollepalui,
TakKMx KaK OKpyTJIeHMe, I[IOHWXKaKmMasd IOUCKpeTU3alud, MHTEepHOJALUrSa WU
IpopeXxuBaHueE .

I[IOHATHO, uTo, B Ipelejgax oObeMa NOpujaraeMor  GOpPMYJIH
n30bpeTeHUsda, U300peTeHre MOXeT OHTL OCYMEeCTBJIEHO Ha OIpaKTHUKe
MHEIM 0O0pas3oM, UYeM KOHKPETHO ONMCAaHHEM B MaTepHrallax HacTosdamen
3asaBKM. JloOHe HOMepa  CCEUJIOK, comepXamMecs B HWXecJeOyoleu
bopmysie wm300peTeHMs, IOpelHas3HaAUeHHE TOJBKO OJIS WIJIOCTPaTUBHEIX
nejie M HUKOMM 00pasoM He OJDKHH MCIIOJIB30OBATBHCHA IOJIS TOJKOBAHUA

VJin OT'pPaHMUYEeHNMA @OpMyJ'H::I MSO@peTeHMH.
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$OPMVJIA MBOEPETEHNA

1. Crioco® OJId OeKoOOUPOBaHMA KOOUPOBAHHOTO 3BYKOBOTO
OMTOBOTO IIOTOKA, CIHOCOD COOEpPXUT BTalbl, Ha KOTOPHX:

IPMHYMAKT KOOMPOBAHHHM 3BYKOBOM OMTOBEM I[IOTOK, KOIMPOBAHHEIM
3BYKOBOM OMTOBEIM IIOTOK BRJIOUaeT B cef®g 3BYKOBHE  IOaHHHE,
npencTaBjsomye Cco®oM  YacThb  IIOJIOCH  HUBKMX  YacTOT 3BYKOBOTO
curHalsla, IIpM 5STOM KOIMPOBAHHEI 3BYKOBOM OMTOBHIM IIOTOK TakKXxe
BRJIIOUAET B cebs DJIEMEHT 3aroJIHeHn c UOEeHTUOUKATOPOM,
yKas3HBalmMM HaudaJIo 2JIeMeHTa 32alloJIHeHMd, U »OaHHBe 3alloJIHeHUS
mocjle MUIeHTHOMKATOPA, M IIPU DTOM, HaHHHEe 3aloJIHeHMS BRJIOUAT B
cebs TOJIE3HYI HaTPY3KYy paclmMpeHMs, IoJie3Hasa Harpys3ka pacClUpeHN’s
BKJIIOUaeT B ceBd »OaHHHEe pacllMpeHUd pellJiMKaluM II0JIOC CIeKTpa, U
IoJiesHas  HaT'py3Ka  pPaclupeHMa  MISHTHUOULUUPYETCHS  YeTHPexXOUTHHM

Oe33HAaKOBEM LEJIEIM  UMCIIOM, IepeiaBaeMbEIM CTaplM onuTOM BIiepeno Uu

yMewnmyM — 3Havenue  '1101"  wim ‘1110, mpu 3TOM  MOEHTUOMKATOP
npencraBisgeT cobon TpexOUTHOe 6e33HaAKOBOE neJjioe YUCIo,
rnepemaBaeMoe CTapmyM OMTOM BIlepeln M UMeomyM 3HaueHve 0X6;

IeKOOVPYIT 3BYKOBHE IaHHHE OJ9 GOPMMPOBAHMUS IeKOIMPOBAHHOTO
3BYKOBOTO CHMTHajla B IIOJIOCE HUBKUX YaCTOT;

U3BJIEKAT U3  KOIMPOBAHHOTO  3BYKOBOT'O  OMTOBOTO  IIOTOKA
MeTalaHHEEe PEKOHCTPYKLUU BEICOKMX yacToT, MeTanaHHBEe
PEKOHCTPYKUMM BHCOKMX YacCTOT BKJOUAT B cebd paboure napaMeTp
IJIS TIpollecca PeKOHCTPYKUIMM  BHCOKMX UYacCTOT, KOTOPHM JIMHEMHO
npeobpasyeT HEKOTOpoe KOJMUECTBO CJenylmMx IpyT' 3a IOIpyIoM
MOOOMAla30HOB M3 YaCTM I[IOJIOCH HM3KMX YaCTOT S3BYKOBOTO CUTHAalla B
YacThb IIOJIOCH BBEICOKMX YaCTOT 3BYKOBOT'O CUTHAJA;

OMIBTPYT MOEeKOIOMPOBAHHHIM SBYKOBOW CMTHAaJ B II0JIOCE HU3KUX
YyacToT TpebeHKON O(UIBTPOBR pPaszJIOKeHUs CUTHala a9 OGopMUPOBAHUA
OMIBTPOBAHHOTO 3BYKOBOTO CHIHAJa B IIOJIOCE HUBKUX YACTOT;

M3BJIEKAT M3  KOOUPOBAHHOT'O  3BYKOBOTO OMTOBOTO  IIOTOKA
bJTaxXKOBEM yKazaTeNb, YKas3uBalmMWi, HOOJIKHE JIYM  BHIIOJHSATHCA Ham
3BYKOBBIMM IOaHHHMM JIMHENHOe NpeofpasoBaHuMe MUIM T'aPMOHMUYECKas
TPAHCIO3ULNA, NPM STOM [IaHHBE BalloJIHEeHUS BKJOUAlT B cebd
bJTaXKOBEM yKazaTeNb; U

BOCCTaHaBJIMBawT YacCTb T1OJIOCEL BEICOKNX JacTOoT SBYKOBOT'O
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CHUIT'HaJla C VICIIOJIb30OBaHMeM @MﬂprOBaHHOPO 3BYKOBOTIO CHUT'HaJla B
IIOJIOCEe HUI3KMX YacCTOT M MeTalaHHEX PEeKOHCTPYKIMM BEICOKMX YWaCTOT B
cooTBeTCTBUM C @HaXKOBHM YRazsaTeJleM, IIprM 2TO0M, PpeGeHKa @MHprOB
pasJioXeHMs CHUTHalla BKJoyaeT B cebd OUILTPH pasJjioXeHMs CcuUrHalua,
hx (n), KOTOpHE ABJATCS MOOYJIMPOBAHHEIMU BapMaHTaMy IPOTOTUIIHOTO
duabTpa, po(n), CoOIJIacHO:

T
—k+Z|n-=

1 N
h,(n) = po(n) expli ( )( )
M 2 2 ,OSnsM0£k<M

Toe Po(n) - BelleCTBeHHO 3HAUHEIM CUMME TPUYHBIM VI
HEeCUMMETPUUHEY [IPOTOTUIIHHM OOMJIbTPp, M - KOJMUEeCTBO KaHaJIOB B
TpebeHKe QMIIBTPOB pPasJIOXeHMSI CcUTHaja, a N - TIOpAOOK MIPOTOTUIIHOT'O
oUILTPa.

2. Cnoco6 mno n. 1, B KOTOPOM MeTalaHHEE pPeKOHCTPYKIUN
BHICOKMX UYaCTOT BKJoOUAT B cebg padoumit HapaMeTp, BHOPaHHHM 13
T'PYIIIIEL, cocTogmen nus MacCITabHEIX KOBQPULIMEHTOB orubarwmenn,
MacCHTaOHEX KOBOOUUMEHTOB VYPOBHS COOCTBEHHHX IIYMOB, MWHOOPMaAllUM O
CHMHYCOUIAJILHOM HOIOJIHEeHUM, MUHPoOpMaLuMM O BpeMsa/JacCTOTHOM CeTKe,
YaCTOTH pa3deJIeHrd M pexrMa oO0paTHOM QUJILTPpalllM.

3. Cnoco6 mo mn. 1, B KOTOPOM IMIPOTOTMUIHHM OUILTP, Po(n),
BHBOIOUTCH U3 KO2OOMUUMeHTOB O Tabiule 4.

4, Cnoco® 1no m. 1, B KOTOPOM IPOTOTHUIIHHM OOUILTP, Po(n),
BHBOOMUTCA U3 kKOBOOMLUMeHTOB 1o Tabiamuie 4 [DOCPelICTBOM OIHOM WJIM

foJiee MaTeMaTUUECKMX OIllepalul, BHOPAHHHX W3 TPYIIIE, COCTOAMEeN U3

OKPYTJIeHUS, TIOHMXAamen IUCKpeTr3alun, VHTEePIIOJIAIUM W
IPOPEeXVBAHNSA .
5. JoJNTOBpEeMeHHBE MaMMHHO-UMTAEMHY HOCUTEJL,  COIepXalui

KOMaHIOE, KOTOPEHEe, KOoI'la MCIIOJIHAKTCA IIpoLeCCOpOoM, NOBYXRIOAKT eTo
BHIIOJIHATE croco6 mo m. 1.

6. HDexkonmep IOJI4d OTeKOoIMpOBaHMA KOIMPOBaHHOTO S3BYKOBOTO
OMTOBOTO TIOTOKA, Texrolep COIOEepXUT .

BXOOHOM MHTep@eﬁC IOJI4 InprneMa KOIMPOBaHHOTO SBYKOBOTIO
OMTOBOTO TIOTOKA, KOHMpOBaHHHﬁ SByKOBOﬁ OUTORHIM IIOTOK BKJIOUAET B
cebsa BBYKOBHE OaHHEE, InpencraBJIidRmyre coboM UYacThb IIOJIOCH HMU3KUX
HYacCcToT 3BYKOBOI'O CHI'HaJla, IIpM S5TOM KOHMpOBaHHHﬁ BBVKOBOﬁ OUTOBLIM

IIOTOK Takxe BRJIIOUAEeT B cebda SJIEMEHT 3allOJIHEHNMA C
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UOEHTUOMKATOPOM, VYKa3HBallMM HavaJlo 2JieMeHTa  3aloJIHeHMd, U
ODaHHHEe 3alloJIHEeHUS IocJle UIOeHTHUdMKaTopa, U IIpM STOM, IaHHHEe
3aroJIHeHMsa  BKJOUalnT B 2 cebd IIOJIe3HYID HaTrpys3Ky  pacllMpeHMrS,
IoJjie3Hasd HaTrpys3kKa pPacHlMpeHMsda BKJoUaeT B ceb®d OaHHHE pPacClUpeHUsd
perMKauMM — [I0JIOC  CIeKTpa, M IoJIe3Had HarpyskKa paclUpeHud

UOeHTUOUUUPYeTCd UeTEPeXOUTHEM Oe33HaKOBEM L1 eJIEIM UMCJIOM,
IepengaBaeMEM CTapmMM OMTOM BIepel M MMeIMM 3Haduedue '1101" wmim

'1110', mpm  2TOM UOeHTHUOMKATOP HNpelcTaBJAgeT cobor  TpexOUTHOEe
fe33HAKOBOE I1leJIoe UMCJO, IepelaBaeMoe CTapmuM OMTOM BIepen u
MMelomMM 3HaueHne 0xX6;

OCHOBHOM IeKoIep IJIA IeKOIOMPOBaHMA 3BYKOBHX HAaHHBEIX IJIA
bopMUPOBaAHUSA IeKOOMPOBaAHHOTO 3BYKOBOI'O CHMI'HAJIa B IIOJIOCe HUBKUX
JacToT;

CUHTaKCUUECKMIM aHaJlIM3aTop IJS M3BJIEUeHMS U3 KOIMPOBAHHOTO
3BYKOBOTO OMTOBOI'O TIIOTOKa MeTalaHHEIX PEeKOHCTPYKLUMM  BEHCOKMX
YacTOoT, MeTalaHHBHE PEeKOHCTPYKIMM BECOKMX YacTOT BKJIOUAKLT B cebd
paboune TIapaMeTpH OJS IIpollecCa PeKOHCTPYKIUM BHCOKMX YacToT,
KOTOPHM JIMHENMHO IIpeobpasyeT HEeKOTOpoe KOJIMUEeCTBO CJeOyilux IPpYT
3a IOpYyI'OM IIOOOMAIlla30HOB M3 YacCcTM IIOJIOCH HMB3KMX YacCTOT 3BYKOBOI'O
CUTHajla B 4YacCThb IIOJIOCH BHCOKMX YacCTOT 3BYKOBOI'O CHUI'HaJa;

IpebeHKy GUIIE TPOB pPasJIOXeHN A CuUTHaja oJis buie Tpaumn
OEKOOMPOBAHHOTO 3BYKOBOI'O CHIHAJla B IIOJIOCE HM3KUX UYacTOT, UTOOH
bopMMpOBaTE  QUILTPOBAHHEM 3BYKOBOM CUTHAaJ B IIOJIOCE  HUBKUX
JacToT;

CUHTaKCUUECKMM aHaJIM3aTop IJS M3BJICUEHMS U3 KOIMPOBAHHOTO
3BYKOBOTO OMTOBOTO IIOTOKa (QJaXKOBOTO YKaszaTelld, YKas3HBaKIEeTo,
IO OJDKHEL Jn BHIIIOJIHATECHA Hano 3BYKOBEIMU OaHHBEMM JIMHEeNHOe
npeofbpas30oBaHMe WM TapMOHMUYECKasd TPAHCHIO3MIMA, I[IPpM STOM JIaHHEE
3arloJIHEHM I BKJIOUAT B cebg QJIaXKOBHM ykaszaTellb; U

BOCCTAHOBUTEJIb  BECOKMX YacTOT IOJS BOCCTAHOBJIEHMS YacCTu
I[IOJIOCEL ~ BHICOKMX  YacCTOT 3BYKOBOTO CUTHaJa C  MCIOJIb30BaHMEM
OMIIBTPOBAHHOTO 3BYKOBOI'O CHMI'HaJla B IIOJIOCE HM3KMX YacToT U
MeTaIaHHEX  PEeKOHCTPYKIMM  BEICOKMX  YacCTOT B COOTBETCTBUU C
GJIaXKOBEM yKaszaTeJieM, IIpu B3ToM, I'pebeHKa OQOUIBTPOR pPas3JIOXKEHUS

CUTHajJla BKJIOUaeT B cebd QUIBTPH pPasJIOKeHMa CUuTHala, hkx(n),
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KOTOpPHE ABJISIOTCHA MOIOYJIMPOBAaHHBMM BapMaHTaMM IPOTOTUIIHOTO
duabsTpa, po(n), COIJIaCHO:

i

Ry, (n) = po(n) exp ik +5ln->

(a2
2 L 0SnsNO0sk<M

roe Po (1) - BeleCTBeHHOBHAUHEM CHYIMME TPUYUHBI VI
HEeCUMMMEeTPUUHEM [OIPOTOTUIHEM (UIETP, M - KOJMUECTBO KaHaJIOB B
IrpebeHKe QMUIBLTPOB pPaszJIOXKeHUA CUITHalla, a N - HOpAOOK IIPOTOTUIIHOI'O
punsTPa.

[Io moOBepeHHOCTHU
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