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LAB 7

FIR FILTERS


The following program can be used to develop a 33-coefficient FIR bandpass filter.  The function remez uses  the Parks-McClellan algorithm based upon the Remez exchange algorithm and Chebychev’s 

%MAT33.M FIR BANDPASS WITH 33 COEFFICIENTS USING MATLAB Fs=10 kHz

nu=[0 0.1 0.15 0.25 0.3 1];    %normalized frequencies

mag=[0 0 1 1 0 0];             %magnitude at normalized frequencies 

c=remez(32,nu,mag);            %invoke remez algorithm for 33 coeff

bp33=c';                       % coeff values transposed

save matbp33.cof bp33 -ascii;  %save in ASCII file with coefficients

[h,w]=freqz(c,1,256);          %frequency response with 256 points

plot(5000*nu,mag,w/pi,abs(h))  %plot ideal magnitude response

approximation theory.  The desired filter has a center frequency of 1 KHz with a sampling frequency of 10 KHz.  The frequency  represents the normalized frequency variable, defined as f/FN, where FN is the Nyquist frequency. The bandpass filter is represented with 3 bands:

1.
The first band (stopband) has normalized frequencies between 0 and 0.1 (0-500 Hz), with corresponding magnitude of 0.

2.
The second band (passband) has normalized frequencies between 0.15 and 0.25 (750-1,250 Hz), with corresponding magnitude of 1.

3.
The third band (stopband) has normalized frequencies between 0.3 and the Nyquist frequency of 1 (1500-5000 Hz), with corresponding magni​tude of 0.

Run this program from MATLAB and verify the magnitude response of the ideal desired. Note that the fre​quencies 750 and 1250 Hz represent the passband frequencies with normalized frequencies of 0.15 and 0.25, respectively, and associated magnitudes of 1. The frequencies 500 and 1500 Hz represent the stopband frequencies with normal​ized frequencies of 0.1 and 0.3, respectively, and associated magnitudes of 0.  The last normalized frequency value of 1 corresponds to the Nyquist frequency of 5000 Hz and has magnitude of zero.


Using the bandpass example above, determine the coefficients for a lowpass filter with a cutoff frequency of 2 KHz, a highpass filter with a cutoff frequency of 2 KHz., and a bandstop filter with 3 bands:

1.
The first band (passband) has normalized frequencies between 0 and 0.1 (0-500 Hz), with corresponding magnitude of 1.

2.
The second band (stopband) has normalized frequencies between 0.15 and 0.25 (750-1,250 Hz), with corresponding magnitude of 0.

3.
The third band (passband) has normalized frequencies between 0.3 and the Nyquist frequency of 1 (1500-5000 Hz), with corresponding magni​tude of 1.
