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Appendix A.
[. Flow charts for sample programs.

2. Matlab scripts for down- and up- sampling a sound file.

Read in the original sound file & play

Read in the original sound file & play

10

11

Downsample the original sound file,
save the result and play

Prefilter the original signal

Iy

1!

Interpolate the downsampled sound,
save the result and play

Downsample the original sound file,
save the result and play

Iy

Iy

Plot the spectrum of the original,
downsampled and interpolated sound

Interpolate the downsampled sound,
save the result and play

1§

1

Caleulate the MSE for the difference
between original & interpolated signal

Plot the spectrum of the original,
downsampled and interpolated sound

I. block diagram for spl.m
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Calculate the MSE for the difference
between original & interpolated signal

2. block diagram for spfilter.m
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BmmmaR Rk R R R R R R R R e R R R e R R s R R R

spl.m (No pre-filtering , Interp() for post-filtering, Normalized output)

% Downsample sound file and save the result

% Then Interpolate it back to the original sampling rate
% Display the spectrums

% Usage : spl(’Infile")

function[J=sp(InFilename):

fprintf{"n The original sound 'n’)
[v.Fs]=wavread(InFilename);
if (rem(length(y), 2) ~=0)
v =vy(1: length(y) - 1);
end
% Play it
sound(y.Fs);
pause;

% Downsample
fprintf("n The downsampled sound 'n")
x=vy(1:2:length{y}):

sound(x.Fs/2);
pause;

% Save the result as down.wav
wavwrite(x.Fs/2.'down.wav');

Ylnterpolation
fprintf{"n The interpolated sound ‘n’)
z=interp(x.2};

sound(z.Fs);
pause;

% Save as up.wav
wavwrite(z,Fs,'up.wav');

YSpectrums
py=spectrum(y):
px=spectrum({x):
pz=spectrum{z):
pxx=px(.1)
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xss=1.0lengthipy(:. 1)):1.0/Aength{py(:.1)): L
[=length({pxx(1:2:length{pxx))):

xssl=1.0/1:1.01: 1

subplot(3,1,1),semilogy(xss.py(:, 1))
xlabel('Original Signal’);
h=axis;

subplot(3,1.2).semilogy(xss1,pxx( 1 :2:length{ pxx))):
xlabel('Downsampled Signal');
axis(h);

subplot(3,1,3).semilogy(xss,pz(:.1))
xlabel('Interpolated Signal'):
axis(h);

% Calculate the MSE

D=y-z:

MSE=sum(D."2)/length{ D);

fprintf("n Mean Square Error = %g'n'n,MSE )

Bk Rk RR kR Rk R R R R R R R R R R Rk kR kR Rk R Rk R R R R R R kR R R R

spfilter.m  (Averaging for pre-filtering , Linear for post-filtering)

% Downsample sound file and save the result

% Then Interpolate it back to the original sampling rate
% Display the spectrums

% Incorporate pre-filter & post-filter

% Usage : spfilter('Infile")

function[ J=spfilter(InFilename):

fprintf{"n The original sound 'n’)
[v.Fs]=wavread(InFilename);

% Play it

if (rem{length(y). 2) ~=0)
y=vy(1: length(y)- 1);

end

sound(y.Fs);
pause;
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%Pre-filter the original signal
fprintf{("n Pre-filtering ... & )
=[11111]

f=1/5;

yvy=conv(y.f)

%Prune to same length
n=length(f)/2;
vy=yv(n:length{yy)-nj;

% Downsample
fprintf(" The downsampled sound 'n')
x=yy(1:2:length(vy))

sound(x,Fs/2);
pause;

% Save the result as down.wav
wavwrite(x.Fs/2. down.wav');

%lInterpolation (Post-filtering)
%A simple average filter

fprintf{"n The interpolated sound 'n’)
z=zeros( 1,2*length(x)):
for i=1:length(x);
Z(2%F1)=x(1).
if i<length(x})
Z2F+H DA x(i+ 1) V2;
end
end

sound(z,Fs);
pause:

% Save as up.wav
wavwrite(z,Fs,'up.wav');

YoSpectrums
py=spectrum(y):
px=spectrum(x):
pz=spectrum(z).
prx=px(:.1):

xss=1.0 length(py( 1)) 1.0/ength(py(:.1)): 1:
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[=length(pxx(1:2:length(pxx)}):
xssI=1.0/1:1.0/1: 1

subplot(3,1,1).semilogy(xss,py(:1)):
xlabel('Original Signal');
h=axis;

subplot(3.1.2).semilogy(xss.pxx(1:2:length{pxx))
xlabel('Downsampled Signal');
axis{hj:

subplot{3.1,3).semilogy(xss,pz(:.1)):
xlabel('Interpolated Signal'):
axis(h);

% Calculate the MSE

D=y-z";
MSE=sum(D."2)/length(D);
fprintf("in Mean Square Error = %g'n'n',MSE )
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