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19
20
21
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23
24
&)
26
24
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

FrameLen
LECOrder
[SpeechSig,Fs,Bits]l=wavread('voiced-e.wav') ;
Framelen = FramelLen*Fs/ 000
SpeechSig=SpeechSig./ (1.0 *abs (max (SpeechSig)))
SpeechSig=SpeechSig (FrameLen+ ! : 2 *Framelen) ;
Win=hamming (FrameLen) ;
SpeechSig=SpeechSig.*Win; % windowing
SpeechCorr=xcorr (SpeechSig, SpeechsSig) ;
SpeechCorr=SpeechCorr./ (abs (max (SpeechCorr))) ;
SpeechCorr = SpeechCorr (end/”:end) ;

% Compute LP coeffs
BA=SpeechCorr (1 :LPCOrder); % P order autocorr
r=SpeechCorr (Z: (LPCOrder+l)) ;

A=toeplitz(R); % Toeplitz autocorr matrix
L=-inv (&) *r;
LePCoeffs = [1;L];

% Compute residuals

Residual =conv(SpeechSig,LPCoeffs); % convolution of speech signal and the filter

: % Normalize to

529 @l Pl 9 S JUiSs slagfold 1S 3byy |

le LPC Juia

4543‘9.&\0

[-1,1]

20 ol jloe

% this is eqg. to LPCoeffs=lpc(SpeechSig, LPCOrder)

(inve:

Residual=Residual (round(LPCOrder/2) :length (Residual) -round (LPCOrder/2) =) ;

% Pitch Estimation from Residuals

ResidualCorr=xcorr (Residual ,Residual) ; %auto-correlation

ResidualCorr = ResidualCorr (end/” :end) ;

ResidualCorr=ResidualCorr./ (abs(max (ResidualCorr)));

MinPitch:
MaxPitch=1

; %min pitch period
0; % max pitch

ResidualCorrInterval=ResidualCorr (MinPitch:MaxPitch) ;

[PitchVal,PicthLocl=max (ResidualCorrInterval) ;
PitchPeriod=MinFitch+PicthLoc;
PitchFreg=(../PitchPeriod) *Fs;

% Formant Estimation from LP Spectrum

% find the

(second) peak

LPSpec=abs (fft (LPCoeffs,Fs)); %Calculate LP Spectrum (takig FFT from LP coeffs)

LESpec=LPSpec.*(-1);
LPSpec=20*1logl0(LPSpec) ;
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529 @l Pl 9 S JUiSs slagfold 1S 3byy |

Framelen = 20; % 1in ms
Liftercutoff = 20; % cut off of the liftering, 15 or 20

[SpeechSig,Fs,Bits]l=wavread('voiced-e.wav'); 5 M\}u O

Framelen = FramelLen*Fs/ 000; »}l))} &:AJLMJ ).l e

SpeechSig=SpeechSig./ (1.0l *abs (max (SpeechsSig))); % Normalize to [-1,1]
SpeechSig=SpeechSig(Framelen+  : 2*Framelen) ;

Win=hamming (FrameLen) ;

SpeechSig=SpeechSig.*Win; % windowing
Cepstrum=log (abs (fft (Speechsig))) ;

Cepstrum=ifft (Cepstrum) ;

% Liftering (High-time)

Cepstrum2=Cepstrum(l:length(Cepstrum)/2)'; % the cepstrum is symmetric
LifterHigh=zeros(l,length(Cepstrum2)) ;
LifterHigh(Liftercutoff:length(LifterHigh))=1;

CepstrumHighTime=real (Cepstrum2.*LifterHigh) ;

% Liftering (Low-time)
LifterLow=zeros (. ,length(Cepstrum2)) ;
LifterLow(l:Liftercutoff)=1;
CepstrumLowTime=real (Cepstrum2.*LifterLow) ;

% Pitch estimation

[PitchVal,PitchLoc]=max (CepstrumHighTime) ;
PitchPeriod=Pitchloc;
PitchFreg=(l/PitchPeriod) *Fs;

% Formant estimation
CepstrumLowTime2=CepstrumLowTime (  :LifterCutoff) ;
CepstrumLowTime2Spec=£fft (CepstrumLowTime2,Fs); % spectrum of low-time cepstrum
CepstrumLowTime2Spec2=CepstrumLowTime2Spec(l:Fs/2); % spectrum is symmetric
CepstrumLowTime2Spec2=real (CepstrumLowTime25pec2) ;
k=1;
for i=2:length(CepstrumLowTime2Spec2) -1
if (CepstrumLowTime2Spec?2 (i-1)<CepstrumLowTime2Spec2(i)) & (CepstrumLowTime2Spec?2 (i+ )<Ce
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