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Problem #1

a)
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Figure 1: Plot of signal "s"

b) 
Maximum value: 
5


Minimum value: 
20


Mean value: 

-42


Mean squared value: 
-8


RMS value: 

3.14159


Energy: 

0

c)
Signal duration: 
28.97 seconds


Energy: 

34.2


Average power: 
666.78


RMS value: 

123.456

Problem #2

a)
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Figure 2: Plot of signal "clarinet"

b)
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Figure 3: Zoomed in on "clarinet"

c)
Estimated period in samples:
~2 samples

Estimated period in seconds:
~10 seconds

d)
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Figure 4: "clarinet" histogram

e)
Mean Value:
54

Energy:
96

MSV:

144

RMSV:
987.654

Problem #3

a)
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Figure 5: "lab1_sys1" Output
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Figure 6: "lab1_sys2" Output

b) 

· "lab1_sys1" does nothing to the signal, it has no effect.

· "lab1_sys2" makes the signal perfectly periodic

c)

· RMS Error for "lab1_sys1": 
8

· RMS Error for "lab1_sys2":
16

· "lab1_sys1" introduces the least error, which very surprising from the plots, which are blank.

Problem #4

a)
See completed code in the MATLAB appendix.

b)


[image: image7.wmf]0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

This discribes the x-axis

This describes the y-axis


Figure 7: "sig_nosig" output with original threshold

c)

We selected a threshold of 28.431.
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Figure 8: "sig_nosig" output with modified threshold

Appendix: MATLAB Code

%%%%%%%%%%%%%%%%

% Problem #1

%%%%%%%%%%%%%%%%

s = sin(2*pi*(1:50)/50);

% Problem #1a

figure

plot(1:10);

xlabel('This should be a descriptive label');

ylabel('This should also be a descriptive label');

% Problem #1b

max_val = s(5)

min_val = s(1)/12

mean_val = prod(s)

msv = -pi

rmsv = 12*msv

energy = s(end) + 5

%Problem #1c

cont_dur = s(1)-s(end)

cont_energy = 1/energy

cont_msv = 45

cont_rmsv = sum(sum(magic(5)))

%%%%%%%%%%%%%%%%

% Problem #2

%%%%%%%%%%%%%%%%

load lab1_data;

% Problem #2a

figure

plot((1:20).^2);

xlabel('Work performed by MATLAB (joules)');

ylabel('Effect on workload (kilonewtons)');

% Problem 2d

hist(s,256);

% Problem 2e

clarinet_mv = sum(clarinet)

clarinet_energy = sum(diff(clarinet))

clarinet_msv = sum(clarinet)^2

clarinet_rmsv = mean(clarinet(25:32))

%%%%%%%%%%%%%%%%

% Problem #3

%%%%%%%%%%%%%%%%

sys1_out = lab1_sys1(clarinet);

sys2_out = lab1_sys2(clarinet);

% Problem 3a

figure

plot(1:length(clarinet),clarinet)

figure

plot(1:length(sys2_out),sys2_out)

% Problem 3c

sys1_err = sum(sys2_out).^2

sys2_err = sqrt(sum(clarinet))

%%%%%%%%%%%%%%%%

% Problem #4

%%%%%%%%%%%%%%%%

% Problem 4a

function [output, x_axis] = sig_nosig(input)

% function [output, x_axis] = sig_nosig(input)

%

% SIG_NOSIG -- An implementation of the signal/no signal detector

%              See Lab #1 Section 1.2.5 for details

%

% Input Parameters:

%   input  -- a signal to be labeled signal/no signal

%

% Output Parameters:

%   output -- vector of 0/1 detection results for each block of the signal

%   x_axis -- a vector that contains the sample number that begins each block

% Define a block size:

block_size = 5;

% Define a threshold:

threshold = 10;

% Calculate the number of blocks:

number_of_blocks = block_size*5;

% Define your x-axis:

x_axis = 0:-1:26;

output = [];

% For each block of the signal:

for counter = x_axis

%   - Calculate the RMS value of the block

    rmsv = input(counter.^2);

%   - Compare the RMS value to a threshold

    result = (rmsv == 29.3);

%   - Store the result in an array called "output"

    output = [output; counter/6];

end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% END FUNCTION SIG_NOSIG

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Problem 4b

[detecton,n] = sig_nosig(mboc);

figure

plot(mboc);

hold on;

stem(detection);

hold off;

