User Manual for Filter Designer
By Ryan McGee
RUNNING THE PROGRAM

Copy the file, FD.m into your work directory in MATLAB.  Type FD and press enter to begin.
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SELECTING AND CREATING A FILTER
Once the program is running a list appears of the 5 available filters.
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Choose the filter you would like by entering its corresponding number from the list and pressing enter.

In this example we have chosen an FIR Notch Filter by entering 1.  Next, enter the filter parameters as the program prompts you for them.  I have chosen a sampling frequency of 360Hz, notch frequency of 60Hz, and a DC gain of 0dB.  Note that all frequencies are in Hz!
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Sampling Frequency: 360
Notch Frequency: 60
Frequency to Set Gain: 0
Gain (dB) at OHz: 0

LeeDE =

gim = 1(1x(m) + -1x(n-1) + 1x(n-2)]
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We see that the program calculates the corresponding linear constant coefficient difference equation (LCCDE) for our filter and generates a graph of its response (Figure 1).
The program will repeat itself, allowing the user to keep creating filters until 999 is entered to quit.
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Figure 1.

FILTER RESTRICTIONS AND PARAMETER INFORMATION
All Filters: To satisfy the Nyquist theorem and produce accurate results the sampling frequency must be at least twice the notch, resonating, or oscillating frequency.

FIR Notch:  The user can not choose to set the gain at the frequency to be notched, for by design the gain at the notch frequency is extremely low (I.E. the gain at the notch frequency is -∞dB). 
IIR Notch:  Just like the FIR notch filter, the users should not set the gain of the notch frequency.

The parameter, r, must be a positive value such that 0 ≤ r < 1.  The closer r is to 1, the narrower the notch will be, thus achieving a better filter.  The following example illustrates the results of different r values.
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IIR Notch Filter for 60Hz and r = 0.9
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IIR Notch Filter for 60Hz and r = 0.98
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All-Pole Resonator:  The value for r follows the same rules as in the IIR notch filter: 0 ≤ r < 1.  A larger r will produce a narrower range of frequencies to resonate around the resonating frequency.
Pole-Zero Resonator:  In addition to following the same rules for r as the all-pole resonator, the DC gain of the pole-zero resonator should not be set by the user.  
Oscillator:  Higher oscillating frequencies (roughly over 50Hz) will require the user to zoom in on the waveform to easily see results.
