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¢ Homework 8 Problem 1
+ Problem 1a) - implement a linear convolution

o Problem 1b) -
¢ Problem 1c) -

Homework 6 Problem 1

clear
clc
close all

x1l = ones(1,100);
x2 = ones(1,10);
nl = [0:1:99];
n2 = [0:1:9];

Problem 1a) - implement a linear convolution

pad = zeros(l,min(length(x1),length(x2)));

x1 pad = [pad x1 pad];

y = conv(xl pad,x2);

n3 = [-length(pad) :1:-length(pad)+length(y)~171;
stem(n3,vy); )

xlabel('n")
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X1 = fft(x1,100);

X2 = f£ft(x2,100);

figure

stem({0:1:99],1ifft (X1.*X2))

xlabel ('n?)

ylabel (= 1inl*xz 2[n] (150 pgoint) ")

X, [n]*}cz[n] (100 poirit)
g

0 10 20 30 40 A0 80 /0. 80 g0 100

Problem 1c¢) -

X1 = fft(x1,110);
X2 = fft(x2,110);
figure

stem([0:1:109],ifft(X1.*X2))
xlabel('n')
vlabel (*x 1[nl*x 2[n] {110 point}i’")
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¢ Homework 6 problem 2
e Problem 6.2a,b)

e Problem 6.2¢)

e Problem 6.2d)

Homework 8 problem 2

clear
clc
close all

load fmrisig.mat
Problem 6.2a,b)

S fft(s);
k [0:1:1ength(S)-1];
plot (k,abs(S))

; in dB since this will make strong component stand out {not
Tragquilraed)

figure

S dB = 20*loglO(abs(S));

plot{k,S dB)

Dominant oor at k = G
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Problem 6.2¢)
f = 6/122%4
£ =
0.1967
Problem 6.2d)
s_estimate = ifft([zeros(l,6) S(7) zeros(l,111) S(117) zeros(1l,5)]):
figure
hold on

plot(s_estimate)

%Remove DC component for pleotting
plot{s-mean(s), ":")

axis tight

title('Estimated s and original 3 (dotted) ')
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Estimated s and original s {dotted)
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Homework 6 problem 3

Problem 3 a

6.3 b - Small, medium and large thresholds
Problem 6 ¢

Homework 6 problem 3

clear
clc
close all

load fmri.mat
Problem 3 a

as a function of time, and

= x(:,1,3

= fft(s);
_7(i,3) = abs(S(7))"2;

tremcve signal at k = 7 before finding rnoise

1

J

S ) ’
s = s-mean(s);
S

S

S(7) = 0;
noise(i,j) = mean(abs(S)."2);
end
end

coand signal po

noise{noise==0) = eps; %avoid divide by zero errors
SNR = S 7./noise;

ce a histo
figure

hist (reshape (SNR,1,[]),100)
xlabel ("Signal to Noise Ratio')
ylabel (*Cocurances’®)

. of SNBEs to

> threshold

oriate threshold might be ~30
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6.3 b - Small, medium and large thresholds

thres s
thres m
thres_ 1

5;
20;
40;

active_s = SNR;
active_ s (active_s<thres_s)
active_s (active_s>thres s)

active m = SNR;
active_m(active_m<thres_m)
active_m(active_m>thres_m)

0;
1;

active 1 = SNR;
active_l{active l<thres 1)
active 1 (active_l>thres 1)

= o
~e ~eo

im = reshape(x(1,:,:),64,64);

figure

image (im/50 + active s*50)

title('Active signal - Small Threshold"')

figure
image (im/50 + active m*50)
title('Active signal - Meduim Threshold')

figure
image (im/50 + active 1*50)
title('Active signal - Large Threshold')

6O
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Active signal - Small Threshold
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Active signal - Meduim Threshold
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Active signal - Large Threshold

10

20

30

40

50

B0

Problem 6 ¢

figure
contour (noise)
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