HW2 5234k &

1t 24 & &k 2012012057

KU = ETEEHFEHIE S0 H#

rect.m

%yo NFIENKIE S

%y FH A B -2 E, mse AT R %

% h Jlkis, woNBKSE, n T

function [y, yo, mse] = rect(h, w, n, x)

T=2*w; %)

yo = h * rectpuls(x, w);

y=h*w/T;

fork=1:n
y=y+(2*h*w*sin(k*pi*w/T)/(k*pi)) *cos(k*2*pi*x/T));

end

mse = norm(y - yo);

fig.m

x =-1:0.01:1;

[y1, yo, m1] =rect(, 1, 10, x);

[y2, yo, m2] =rect(1, 1, 100, x);

[y3, yo, m3] =rect(1, 1, 1000, x);

[y4, yo, m4] =rect(1, 1, 10000, x);

figure(1);

plot(x, y1, -y, X, y2, --m', X, y3, ":C', X, y4, "-.r', X, yo, 'k);

m = zeros([1,1000]);
for k = 1:1000
[y, yo, m(k)] = rect(1, 1, k, X);
end
x2 = 1:1000;
figure(2);
plot(x2, m);
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Figure 2
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1. ZwA%ALN

DTMF keypad frequencies (with sound clips)

1209 Hz | 1336 Hz | 1477 Hz | 1633 Hz

697 Hz 1 2 3 A
770 Hz 4 5 6 B
852 Hz 7 8 9 C
941 Hz * 0 # D

2. DTMF A4

dial.m

%r~4: DTMF {55
function y = dial(keyNames)
fs = 8000;
dtmf.keys = ...
[1,2)3 A"
'4''5''6','B";
7.,8.'9','Ch
*0V#,'DY;
dtmf.col = ones(4,1)*[1209,1336,1477,1633];
dtmf.row = [697;770;852;941]*ones(1,4);
dur = 0.25;
t = 0:1/fs:dur;
y=0;
for i = 1:length(keyNames)
keyName = keyNames(i);
if (keyName~='1' && keyName~="2' && keyName~='3' && keyName~="A' &&
keyName~='4' && keyName~='5" && keyName~='6' && keyName~=B' &&
keyName~='7" && keyName~='8" && keyName~='9' && keyName~='C' &&
keyName~="#' && keyName~='0' && keyName~="*' && keyName~='D')


http://upload.wikimedia.org/wikipedia/commons/b/bf/Dtmf1.ogg
http://upload.wikimedia.org/wikipedia/commons/7/7d/Dtmf2.ogg
http://upload.wikimedia.org/wikipedia/commons/2/28/Dtmf3.ogg
http://upload.wikimedia.org/wikipedia/commons/d/d5/DtmfA.ogg
http://upload.wikimedia.org/wikipedia/commons/9/9f/Dtmf4.ogg
http://upload.wikimedia.org/wikipedia/commons/1/1c/Dtmf5.ogg
http://upload.wikimedia.org/wikipedia/commons/7/7b/Dtmf6.ogg
http://upload.wikimedia.org/wikipedia/commons/5/5a/DtmfB.ogg
http://upload.wikimedia.org/wikipedia/commons/9/9f/Dtmf7.ogg
http://upload.wikimedia.org/wikipedia/commons/f/f7/Dtmf8.ogg
http://upload.wikimedia.org/wikipedia/commons/5/59/Dtmf9.ogg
http://upload.wikimedia.org/wikipedia/commons/9/96/DtmfC.ogg
http://upload.wikimedia.org/wikipedia/commons/e/e7/DtmfStar.ogg
http://upload.wikimedia.org/wikipedia/commons/2/2d/Dtmf0.ogg
http://upload.wikimedia.org/wikipedia/commons/c/c4/Dtmf-.ogg
http://upload.wikimedia.org/wikipedia/commons/9/99/DtmfD.ogg

continue
end;
[r,c] = find(dtmf.keys==keyName);
tone = sin(2*pi*dtmf.row(r,c)*t) + sin(2*pi*dtmf.col(r,c)*t);
y = [y,zeros(1,0.05*fs),tone];
end
soundsc(y,8000);

test.m
y = dial('123456789";
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readDial.m

%1z N DTMF &5 4R 51 N 25
%% 8000

function res = readDial(filename)
audio = audioread(filename);
y = abs(fft(audio,2048));
p = y.*y /10000;
row = find(p(1:250) == max(p(1:250)));
col = 300+find(p(300:380) == max(p(300:380)));
if (row < 180)
row =1;
elseif (row < 200)
row = 2;
elseif (row < 220)
row = 3;
else
row = 4,
end

if (col < 320)
col =1;
elseif (col < 340)
col=2;
else
col =3;
end

keys = ...



[1 2''3"'A";
'4''5''6','B";
7.,8''9''C,
*'0V#,'DY;
res = keys(row,col);
end

test.m

res = [];
fori=0:9
res = [res,readDial (['dtmf-',num2str(i), .wav'])];
end
disp(res);

SEVRSE S N B A SCA, AR JE P PR A B e 4 BTy A5 B, AR5 S TR M &,
e B B VTG () Fe i 2

KXHT 10 MR 01,2,3,45,6,7,89 [f) DTMF &% 8 SC 4, R 545 5ok
#,1,3,3,4,6,6,7,9,9, iR7IFE AN 60%.



