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APPENDIX

Sample Matlab Programs

1. Flow charts for sample programs,
2. Matlab scripts for quantization, Delta Modulation(DM) and Adaptive
Delta ModulationfADM).

Read in the original sound [ile

<4 L

Get quantization step size

<4 b

Uniform quantize the original sound

< b

Save quantized sound & play

<

Praw both original & quantized signal

a, Block diagram for quantization

Cienerate asinusordal signal

<4

Quantize to 8 bits (totally 256 levels)

-

Delta Modulation

b

Draw both original & modulated signal

b. Block diagram for delta modulation

Generate a sinusoidal signal

<L

Quantize 1o 8 bits (totally 256 levels)

-

Adaptive Delta Modulation

< L

Draw both original & modulated signal

¢. Block diagram Tor adaptive delta
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*MATLAB program for applying uniform quantization on a sound signal *
e s s s ofe e o o o o ofe ot o o o o sl ofe s e o o o ofe sk o o o ol ot o o ol o ol e o o ol ot okl sk ok e ol sk e sk ok e ok sk ks ke o

Fquantizing a sound signal

function []=demo quant (inname,cutname, W};

if margin < 3
disp('Usage: sampl guant(inname,cutname, N)'};
dispi('inname: input .wav file name'});
dispi('outname: output .wav file name'};
disp('N: gquantization lewvel, N=1');
return;

end;

tread in input signal
[, fs,H0] =wavread{innams) ;
¥min=min(x); Zmax=max(x);:
Q= {xmax-xmin) /H;

disp('W0,xzmin, xmax,N,Q");
disp([W0,xmin,xmax, ,Q]};

tapply uniform guantization on each sample
xg=sign(x).* (floor{(abs (x}+0Q/2)/Q) *Q);

fYcompare sound guality
wavwrite (xq, £5, 80, cutname) ;
sound (=, £s) ;

pause;

sound (xq, £=) ;

tplot waveforms over the entire pericod
t=1:length{x);

figure; ploti{t,=,'r:"};

hold on; plotit,xqg, "b-"};

axis tight; grid omn;

tplot waveform over a selected period
t=5000:5100;

figure; plot{t,=(5000:5100), 'r:"});
hold on; plot(t,=zg(5000:5100), "b-"};
axis tight; grid omn;
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* MATLAB program for Delta Modulation on a sinusoidal signal®
T I T e e T e T S E  E P T e

function [t,x%,xx]=sindm(Q, xmean):
if nargin < 1
dispi('Usage: sindm{Q, xzmean)');
dispi('Q: stepsize');
disp('xmean: mean wvalue of the signal');
return;
end;

% construct a quantized sinuscold wave signal using H5-bit guantizer
% { ranged at (0,2553) } for sampling time interwval t=(0,1).

% given a sampling frequency.

fs=33;

t=[0:1/fs:1];

L=lengthit);

f=2;

®x={sin(2*pi*f*t)}+1.0) /2*255;

¥=round (x}); %the round operation essentially guantizes to B bits,
because the range of = is 0-255.

% Delta Modulation
D=Q*ones (L) ; % fixed stepsize=30
tumean=128;
% given the initial condition.
d(ly=x2(1); %difference signal
c(l) =0; %coded signal
dd{1l)=Di(l}; %guantized difference signal
®x {l)=xmean+dd(l); %reconstructed signal
%sindm.m
% calculate the delta modulation.
for 1 = 2:1,

dii)==x(1)-xx(1-1};

if d{i) = 0

c{i) = 0;
dd(i)=D(1i)};
else
c{i) = 1;
dd{i)=(-1)*D{i};
end
XX (l)=mx(1-1)+dd(1i);
end
figure;

tl1=[0:1/(100*fs}:1];

xl=(sin(2*pi*f*tl}+1.0)/2%255;

prlot(tl,=1,t, =, "*", t,xx, "=, t{2:0) ,=xx{1l:({L-1}),"0");

title('Illustration of the linear delta modulation');

legend('original signal', 'original sample', ...
'reconstructed wvalue', 'predicted wvalue');
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* MATLAB Script file for Adaptive Delta Modulation with sin as input signal *

L e T R L T e e E T R BT b e S Y

function [t,x,xx]=sinadm (P, xmean, dmin, dmax}

if nargin < 1
dispi('Usage: sinadm(P,xmean,dmin,dmax)"'};
disp('P: Adaptation Parameter, l<=pP<=3'};
disp('xmesan: mean valus of x');
dispi('dmin, dmaxz: min and max of stepsize');
return;

end;

a

t given a sampling frequency.

fs=33;
% construct a quantized sinusoid wave signal using 8-bit guantizer
% { ranged at (0,255) } for sampling time interwval t=(0,1).

t=[0:1/£fs:1];

L=length(t) s

f=2;
Xx=(sin{2*pi*f*t)+1.0)/2*255;
==round (x) ;

tive Delta Modulation

tdmax=40;
Fumean=128;
0=1.0/P;

% given the initial condition.
dil)=x(1);

c(l)y =0;

ddi(l)={dmin+dmax) /2;
xx{l)=xmean+dd{1l);

calculate the adaptive delta modulation.
for 1 = 2:1,
di{i)=x(i)-=x(1-1);
if d(i) > 0

ci{i) = 0;
aelse
c{i) = 1;
end
if c{i) == c{i-1)
M=F;
aelse
M=Q;
end
dd(i)=M*dd(i-1);
3dd{i)=round(dd{i)};

if dd{i) < dmin
dd (1) =dmin;
elseif dd(i} > dmax
dd (1) =dmax;
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end
if ci(i) == 10
¥ (1)=xx{i-1)+dd{i)};
elselif c(i) ==
®=x (1)==xx{i-1)-dd(i);
end
end

% graph of the fixzed stepsize delta modulation of a sinuscid wave
signal.
figure;
t1=[0:1/({100*fs):1];
®¥l=(sin(2*pi*f*t1}+1.0)/2*255;
plot{tl,=1,"'-",t,=x, "*', t,xx, "x", t{(2:L),xx(l:{L-1)),"'0");
title('Illustraticn of the adaptive delta modulation');
legend({'original signal', 'eoriginal sample', ...

'reconstructed walue', 'predicted wvalue'};
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