EXPERIMENTAL METHODS

SIGNAL PROCESSING LAB

PURPOSE: The main purpose of this lab is to give you
some experience doing spectral analysis of data using
Fourier Transforms. Another purpose to give you some

experience using LabView Signal Express.

SETUP: A boat free to pitch and heave has been
installed in the wave tank. A boat pitch angle sensor
and a capacitance wave probe have been wired to a NI
DAQ. The DAQ reads data using LabView Signal Express.
The wave board controller can make the board generate
pure sinusoidal waves and random waves with a

specific distribution of wave energy.

OBSERVATIONS: Measure the boat pitch response in both
pure sinusoidal waves and random waves. Process the
response and wave data wusing the Fast Fourier
Transform code signals.m and the Standard Fourier
Transform code waves.m. Apply a band pass filter to

the data and repeat the data processing.
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BOAT PITCH IN RANDOM WAVES
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STANDARD FOURIER TRANSEFORM
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clear all

name="'two.dat';

S=1load (name) ;

nit=2250; mit=60;

delt=0.004; pad=150;
span=delt*nit;

period=0.1;

omega=2*pi/period;

for nat=1l:nit

time=nat*delt;

t (nat)=time; window=1.0;
window=sin (pi*time/span) ;

shake (nat)=S (nat+pad, 3) *window;
shake (nat)=sin (omega*time) *window;
end

shake=shake-mean (shake) ;
abc=0.0;

xyz=0.0;

omega=0.0;



for mat=1:mit
omega=omega+pi;

hz (mat) =omega/ (2*pi) ;
time=0.0;

for nat=1:nit
time=time+delt;

one=sin (omega*time) *delt;
two=cos (omega*time) *delt;
abc=abc+shake (nat) *one;
Xyz=xyz+shake (nat) *two;
end

sum=abc”2+xyz"2;

sum= (abc"2+xyz"2) "0.5;
level (mat)=2*sum/span;
abc=0.0; xyz=0.0;

end

figure (1)

plot (t, shake)

xlabel ("time')

yvlabel ('data')
title('test')

figure (2)
plot (hz, level)

xlabel ('hz')

ylabel ('data')
title('spectrum')
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BOAT PITCH IN RANDOM WAVES
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FAST FOURIER TRANSEFORM
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clear all

name="'one.dat';

S=load (name) ;

pad=50; out=250;

cycle=250.0; delt=1/cycle;

nit=1024; mit=2*nit;

bit=nit+1l; £(1)=0.0;

for it=1:nit
iot=it+1;kit=it+pad;
shake (1it)=S (kit, 3);
f(iot)=cycle/2*iot/nit;

end

shake=shake-mean (shake) ;
z=fft (shake,mit) /nit;

p=2*abs(z(l:bit));

g=p.*conj (p) ;

plot (f(l:out),g(l:out))

xlabel ('hz'")

ylabel ('g level')

title ('spectrum')



