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Here we will learn about the FFT routine in Matlab and how to transform
from the time domain to the frequency domain. You will need to download
files I wrote; FFTAXIS and FFTAXISSHIFT.

Create a time axis with 216 points and a length of 10msec. Using this
time axis, generate the signal, vsignal, which is the sum of two sinusoids;

50mV at 30◦ at 400Hz
30mV at 65◦ at 600Hz

and then add some random noise with amplitude of 500mV.

v = vsignal + randn(size(vsignal));

Submit a single .pdf file with the following results. You can generate a
.pdf file by typing at the Matlab command line,

publish(′Y ourF ileName.m′,′ pdf ′);

This will generate a file called YourFileName.pdf in a directory ./hmtl.
Don’t ask why that directory.

1. Plot vsignal as a function of time. Scale the outputs on this and all plots
appropriately and label the axes on this and all plots with appropriate
units. eg. plot(t ∗ 1000, vsignal ∗ 1000); grid on;
xlabel(t, T ime,msec); ylabel(Vsignal, Signal,mV ′);

2. Plot v as a function of time.

3. Plot Vsignal as a function of frequency. Use a suitable portion of the
frequency axis so the results are easy to interpret. Include real and
imaginary parts on one graph.

4. Plot V as a function of frequency. Comment on how it is similar to
and different from the previous plot.
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5. Plot V in dB as a function of frequency. Use a wider frequency range
this time to show how the noise behaves at higher frequencies.

6. Find the amplitude and phase of the contributions at each frequency,
−600,−400, 400, 600Hz.

You should try to run your script multiple times and see how the answers
to the last question change. Don’t include these in your file, but make a
comment about them. ¡

Hints: Housekeeping

You will collect a lot of figures doing this, and it will get very confusing.
You can do the following at the command line.

clear; close all;

The above line clears all variables in the workspace and closes all figures.
Clearing is a good idea because it removes any variables you may have set
and forgotten. Your script will run “clean.” Closing the figures cleans up a
lot of mess. I usually run my script from the command line as follows, but
you can just hit the “run” button if you like.

clear; close all;Y ourF ileName;

Hints: FFT

Matlab’s fft produces the spectrum so that the first point is at zero fre-
quency, and the last point is at the inverse of the spacing of the time points.
Remember that the spectrum is periodic. The highest–frequency half of the
spectrum “belongs” at negative frequencies.

fftshift does the required shift to put the negative frequency contributions
in the right place.

Matlab doesn’t provide a way to generate the frequency axis from the
time axis. I wrote fftaxis to do this. The axis also needs to be shifted.
fftaxisshift does this. So, a Fourier Transform looks like.

V = fftshift(fft(v)) ∗max(t)/length(t);
f = fftaxisshift(fftaxis(t));
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Hints: Picking out Data

You can get the index of a particular value (or values) in an array of data
using the FIND function in Matlab.

moose = find(f == 400);

will return the index of all f that are equal to 400. You can write complicated
logic statements if you want.

Having done the above,

V 400 = V (moose)

will return the V associated with f = 400.
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