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• : h(t) = h( t)
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x(t) = A cos( 2 a t ) 
y(t) = A cos( 2 a t ) 
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h(t)

log( | H( ) | )

filt = [0.2 0.5 1 2 3 6 3 2 1 0.5 0.2 ] / 12;

delta = zeros(16384, 1);
delta(1) = 1;
ir = conv(delta, filt);
plot(ir([1:32]));

tf = fft(ir);
plot( fftshift(log(abs(tf))));

( ) 
ptf = imag(log(tf));
plot(ptf);

Matlab code
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n = randn(16384,1);
plot(n);
plot(n([1:400]));n(t)

nc = conv(n,filt);
wavwrite(nc, 'noisec.wav');
plot(nc);
plot(nc([1:400]));

F{n(t)} fn = fft(n);
plot( fftshift(log(abs(fn))));

fnc = fft(nc);
plot( fftshift(log(abs(fnc))));

on(t)
= n(t) * h(t)

F{on(t)}
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Audio load handel
yy = y([1:16384]);
plot(yy);
wavwrite(yy, 'halle.wav');

yn = yy + n*0.4;
plot(yn);
wavwrite(yn, 'hallen.wav');

y(t)

F{y(t)}

y(t)+n(t)

yc = conv(yn,filt);
plot(yc);
wavwrite(yc, 'hallec.wav');

o(t) =
{ y(t)+n(t) }
* h(t)

fty = fft(yy);
plot( fftshift(log(abs(fty))));

ftyn = fft(yn);
plot( fftshift(log(abs(ftyn))));

ftyc = fft(yc);
plot( fftshift(log(abs(ftyc))));

F{y(t)+n(t)}

F{o(t)}
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xf([1:1024]) = 0;
xf([1:48]) = 1;
xf([(1024-47):1024]) = 1;
plot( fftshift(xf));
axis( [1 1024 0 2] );
psf = ifft( xf );
plot( fftshift(real(psf)) );
axis( [1 1024 -0.05 0.1] );
cpsf([1:1024])=0;
cpsf([1:100])=real(psf([1:100]));
cpsf([(1024-99):1024])=real(psf([(1024-99):1024]));
plot( fftshift(cpsf) );
axis( [1 1024 -0.05 0.1] );

frq = fft( cpsf );
plot( fftshift( real( frq )) );
axis( [1 1024 -1 2] );
cpsf([1:1024])=0;
cpsf([1:30])=real(psf([1:30]));
cpsf([(1024-29):1024])=real(psf([(1024-29):1024]));
plot( fftshift(cpsf) );
axis( [1 1024 -0.1 0.3] );
frq1 = fft( cpsf );
plot( fftshift( real( frq1 )) );
axis( [1 1024 -1 2] );

MATLAB FFT
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x(t) ~20kHz

c(t) kHz ~ MHz

AM Amplitude Modulation, 

r(t) = x(t)c(t)

f = / 2

~ 20 kHz

| X( ) |

20 Hz ~
0

|X( )|

c(t) = cos 2 fct
fc
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Low-pass Filter

fL

q(t) = cos 2 fLt
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fc fL = 0 20kHz LPF

fc fL = fIF fIF 


