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JiInHenHoe npeackKkasaHue,
MHTEepnonsLuusa ayamo
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MSU GRAPHICS & MEDIA LAB

Koppenauus n aBTokoppensiuns, ux npuMeHeHns

JInHenHoe npeackasaHue
» ABTOpEerpeccMoHHas Moaenb CUrHana
» HaxoxxaeHne KoapPPUUNEHTOB perpeccum

» [lpymeHeHus
= OkaTtue
= VIHTepnonauus

LSAR-MHTEpNONALMA 3BYKa
[MoaaBneHmne NCKaXeHUN neperpys3kn u LWenykos
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Koppenauyus ]

MSU GRAPHICS & MEDIA LAB

= Koppensuus (Kpocc-koppensiums): Mepa rnoxoxXecTtu
[BYX CUrHasoB Npu pas3/iMYHbIX CABUrax K OAHOro
CUrHana OTHOCUTENIbHO APYroro

= OueHka kKoppenauuu

= BbluncneHue yepes FFT

» [IpUMeHEeHNs Koppensauumn: NOUCK MOXOXMX
hparMeHTOB CUIHANOB, MOUCK CABUIa Kaapa B BUAEO
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ABTOKOppensauus =
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ABTOKOppENSALUUS: Mepa MOXOXECTU CUrHana Ha
COOCTBEHHbIE CABMHYTbIE KOMUK

OueHKa aBToOKOppensauum

BbiuncneHue depes FFT

[pMeHeHne aBTOKOPPENALMU: OLleEHKa OCHOBHOIO
TOHa 3BYKOBOIO CMrHana, NoucK nepmoanyHoCcTu
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» JInHenHoe npeackasaHue (LPC)
» Owwnbka npeackasaHus

= ABTOpErpeccMoHHast MoAenb CUrHana



JInHenHoOe npeackasaHe =T

MSU GRAPHICS & MEDIA LAB

» HaxoxxaeHne Hanmnydwmnx napaMeTpoB perpeccMoHHOM
MOAENU



JiInHenHoOe npeackasaHue =T

MSU GRAPHICS & MEDIA LAB

» HaxoxxaeHne Hanmnydwmnx napaMeTpoB perpeccMoHHOM
MOAENU

» [lpypaBHMBAEM rpagnEHT HYJIO

=

= Matpuua R - Ténnuuesa, obpallaeM pekypcuem
NeBuHcoHa-ypbuHa 3a P? onepaunii



JiInHenHoOe npeackasaHue =T
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= CocTaBngwowme ownbku
1. OcobeHHOCTN curHana, He onucbiBaeMble MOAENbIO

2. HeTo4HOCTb NapaMeTpoB Moaenu
3. Wym

» Kak BbIOpaTb UMCNO NapaMeTpoB MoAenn?

» Mogenb nopsgka P MoxeT TOUHO MoaennpoBaTb cMechb P/2
CMHYCOUA C Pas3IMYHbIMU YacToTaMn U aMNNIUTy4aMu

» Bbiwe nopsifgok — MeHblle owmnbka npeackasaHuns (Ho Xyxe
CTabunbHOCTb BbIYMUCIEHNN)
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JInHenHoOe npeackasaHe =T
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[TpMeHeHuns

» PectaBpauust curHana (MHTepnonsaums/3KCTpanonaums
NPONYLLEHHbIX OTCYETOB)

» Komnpeccnsa curHana (40CTaTOYHO XpaHUTb KO3 PULMEHTI
MOAENU U CUrHasm oLnobKN)



LSAR-uHTEpnonayus =
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» [lyCTb HEM3BECTHbIN MHTEPBA/ OKPYXXEH U3BECTHBIMU
OTCYETAMMU:

W omissing
- - ples -—— e o
20+1 Psamples P samples 20+
samples before after samples

Figure 10.11 A signal with M missing samples. P immediate samples each side of
the gap and 2Q+1 samples a pitch period away are used for interpolation.

Mo maTtepuanam kHurm S. Vaseghi “Advanced Digital Signal Processing and Noise Reduction”



LSAR-uHTEpnonayus =
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» 3anuwieM owmnbKy NMHEMHOro NpeacKka3aHus
(npeanonaras, 4To KO3 MOULMEHTbI N3BECTHbI):

Xykl(k+M -2)

X(k+M + P-2) X(k+ A S _'l.'Ukn‘ k+M-1)

X(k+M+P-1) AL X(k+M)

X(k+M + P)

Mo maTtepuanam kHurm S. Vaseghi “Advanced Digital Signal Processing and Noise Reduction”
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= [lepenuwem, oTaenme HENU3BECTHbLIE OTCYETHI:
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Mo maTtepuanam kHurm S. Vaseghi “Advanced Digital Signal Processing and Noise Reduction”
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= MUHUMKU3NPYEM OWINOKY NpeacKka3aHus:

» [lpobnema: koaddpuumeHTsbl LPC HeM3BeCTHbI

» PeuweHne: BbluMCIUM UX NPUBNU3NTENBHO, 3aTEM —
OLIEHMM X, M CHOBA BblYMC/IUM Bonee TOYHbIE
KO3 PULINEHTHI. ..

Mo maTtepuanam kHurm S. Vaseghi “Advanced Digital Signal Processing and Noise Reduction”
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NcnpaBieHue neperpysKkm

» McxoaHasa 3anmncb ¢ neperpy3komn
(clipping)
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NcnpasneHue neperpy3skm 5=
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» [locne ogHon ntepaummn LSAR-MHTEPNONALMM
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UcnpaBnieHue neperpy3kun =5
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» [locne Tpex nrepaumn
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UcnpaBnieHue LWenyKoB =]

« MlcxoaHas 3anunch Co Wenykamu o
(clicks) | o000

-30000

lsmpl 50000 100000 150000 200000 250000 smpl

= [leTekTupoBaHuMe LWen4yKkoB

» AHanM3 pa3HOCTU MeXay coceqHMMWN OTCYETaMu
» AHanu3 owmnbkun LPC (B T.4. — MHOrOnoJsIOCHbIN)
» AHann3 CNeKTporpaMmbl

O MHTepI'IOJ'IFI LUNA WENYKOB



UcnpaBnieHue LWenyKoB =]
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m MCXOD,HaFI 3aliiMCb CO WENTYKaMH
(clicks)

OPKECTP, 3aNnCaHHbIA C BUHUIOBOWN MNACTUHKK: BOJHA
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UcnpaBnieHue LWenyKoB =]
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« OcTtatoyHbin curHan LPC
» [lopsagok npeacka3aHms — 100 (HO MOXKHO 6b1110 N MeHbLLE)
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UcnpaBnieHue LWenyKoB =]
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» [loCne peTekTMpoBaHMSA U UHTEPMNONALNK LLENYKOB
mMeTonoM LSAR (3 ntepaunn)
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NcnpaB/ieHue Wen4vyKoB

cxoaHas 3anuncb CO LWenykamMu
(clicks)

OPKECTP, 3amnuCaHHbIN C BUHWIOBOW NIACTUHKK: CNeKTporpamMMa
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UcnpaBnieHue LWenyKoB =]
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» [locne aBToMaTM4YecKoro 0bHapy»XeHus u
MHTEPMNONALMN LLENYKOB
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