APPENDIX B

Here, we see how to plot and interpret the CWT scalogram. The CWT equation is
repested here for convenience

Clab)= o ). JI%I VYt

Thus, CWT is a function of 2 quantities, the scde ‘d and shift ‘b’. The CWT
coefficients need to be evaluated at each point and plotted. The graphs is expected to be
a 3d greph. Ingead of this, we use scalogram. The brightness of a point indicates the
grength of CWT codfficients. Brighter the point, higher is the vaue of CWT
coefficient corresponding to the particular scde and shift.

Note that the strength of the CWT coefficient a any point is indicative of the corrdation
between the sgna and the wavelet, scaled and shifted appropriately.

A review of chapter 3 would be useful at this point.

MATLAB& computes the scalogram directly. If, in addition, we know the sampling
frequency of the dgnd, we can get the snusoidd frequency present in the sSgnd at
different times.

In the rest of the section, we present a step- by-step procedure to accomplish the same.

Note:

We will make use of example 21. In Appendix A, we plotted the signd and its FFT.
We aso created 2 MAT-files for thetwo sSgnas. Here, we will need those 2 files.

Recollect that we used t = 0 to 0.2 seconds , and used 10,000 points. Thus the sampling
frequency is

10000 _ 50000 Hz

The sampling period is thus,0.00002 seconds.



B.1. COMPUTATIONSIN MATLABAa

At the command window of MATLABA , type
wavemenu,

The following window opens up.
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At thiswindow, click on the ‘Continuous wavelet 1-D’  button.

The following window opens.
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Now click the ‘File’ menu and then select the ‘Load signd’ option.
You will be asked to sdect a file. Open the file you want. In this case, we have used the

file*'myvarl.mat’ which was created in Appendix-A.

When you open the file, the sgnd will be loaded in the top pat of window, which now
looks as shown below.
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Note that here we use the limits for scale as 1 to 500 with step size 10. This enables us to get a large
frequency range. Later we can reduce the range of scales, and step Size for better precison.

After you cdick ‘Andyse , you will be asked to wait for some time depending on the limits and step
szeyou set for scale‘a , and of course, the speed of your computer.

The results are shown baow.
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Uncheck the two options shown in the above diagram, so that you get a larger scaogram., as shown below. Also,

sdect the ‘Frequency’

relation between frequency and scale, please review section 3.6.

ingead of ‘Scad€e <o that the answer would be given directly in terms of Frequency. For a
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The above scaogram represents the CWT of the Sgnd. To get the frequency content of the dgnd a any
particular ingtant, follow the steps given below.

Sdect the brightest point for the given time ingant. Say for example, you ae required to find the Snusoidd
frequency in the Sgnd at the ingtant when n =4000. Of dl the points on the scalogram , sdlect those which have the
X-coordinate as 4000. These points will form a verticad line. From this verticad line , sdect the brightest point.
Right-click thispoint and check the frequency as shown below.

Note that this method is based on the notion that a any given indant the CWT  will have maximum vaue for a
paticular scde ‘a . At this indant, the sgnd cosdy resembles the chosen wavelet that is scaled appropriately
by avadue‘a. Now , use the relations given in section 3.6 to get the analog frequency.
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In the above figure , we have chosen the point for which scde ‘a on Y-axis is cose to 331, shift ‘b’ corresponds
to n=4000.

The vaue shown is 103.3 Hz. Note that the origind dgnd is of 100 Hz, as is evident from the equation given in
examplein section 2.2 and which is repeated in Appendix-A

The value computed from CWT scaogram is remarkably cose to origind vdue. The difference arises from that
fact that we have chosen the step size to be 10 for scale. To get better accuracies, choose lower step size. But this
will increase computation time. Note that now since we know  a rough \elue of the required scale, we can change
the limits also, thereby  keeping the computation time same.

As an example, take the min and max value of scde as 320 and 350 respectively and step Sze as 1. Note that
upon doing this your scaogram will have little information on the right and Sde, ie that time duraion where the
sggnd isof 500 Hz , snceweare now consdering only the higher scales, or lower frequencies.

PLEASE NOTIFY ANY INCONSISTENCY IN THISAPPENDIX AT THE FOLLOWING EMAIL
shivramangiri @yahoo.co.uk  shivpap@hotmail.com




