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DSP Homework 4
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a) Using fixed-type window:

Magnitude Response (dB):  
[image: Screen shot 2014-03-27 at 6.49.58 PM.png]
Impulse Response:
[image: Screen shot 2014-03-27 at 6.51.10 PM.png]









Lower zoom of Magnitude Response (dB): 
[image: Screen shot 2014-03-27 at 6.54.46 PM.png]

Upper zoom of Magnitude Response (dB):
[image: Screen shot 2014-03-27 at 6.55.10 PM.png]















Error function:
[image: Screen shot 2014-03-31 at 12.22.05 AM.png]

b) Using Kaiser Window:

Magnitude Response(dB):
[image: Screen shot 2014-03-30 at 10.47.08 PM.png]



Impulse Response:
[image: Screen shot 2014-03-30 at 10.47.27 PM.png]
Lower Zoom of Magnitude Response (dB):
[image: Screen shot 2014-03-30 at 10.49.40 PM.png]
Upper Zoom of Magnitude Response (dB):
[image: Screen shot 2014-03-30 at 10.50.12 PM.png]







c) Verified with fir1 function:
[image: Screen shot 2014-03-30 at 11.30.55 PM.png]















[image: Screen Shot 2014-03-27 at 6.32.25 PM.png]
a) Using fixed window:

Magnitude Response(dB):
[image: Screen shot 2014-03-31 at 1.00.08 AM.png]
Impulse Response:
[image: Screen shot 2014-03-31 at 1.00.18 AM.png]
Upper Zoom of Magnitude Response(dB):
[image: Screen shot 2014-03-31 at 1.08.12 AM.png]
Lower Zoom of Magnitude Response  (dB):
[image: Screen shot 2014-03-31 at 1.08.30 AM.png]
Approximation Error:
[image: Screen shot 2014-03-31 at 1.12.54 AM.png]









b) With Kaiser window:

Magnitude Response (dB):
[image: Screen shot 2014-03-31 at 12.55.17 AM.png]
Impulse Response:
[image: Screen shot 2014-03-31 at 12.55.48 AM.png]
Lower Zoom of Magnitude Response (dB):
[image: Screen shot 2014-03-31 at 12.57.10 AM.png]




Upper Zoom of Magnitude Response (dB):
[image: Screen shot 2014-03-31 at 12.58.02 AM.png]

 c) Verified with fir1:
[image: Screen shot 2014-03-31 at 1.30.23 AM.png]








[image: Screen Shot 2014-03-31 at 2.17.33 AM.png]

a/b) Using fixed window:

Magnitude Response (dB):
[image: Screen shot 2014-03-31 at 2.49.53 AM.png]
Impulse Response:
[image: Screen shot 2014-03-31 at 2.50.28 AM.png]

Amplitude:
[image: Screen shot 2014-03-31 at 2.56.33 AM.png]



c) Using Parks-McClellan algorithm:

Magnitude Response (dB):
[image: Screen shot 2014-03-31 at 2.44.37 AM.png]


Impulse Response:
[image: Screen shot 2014-03-31 at 2.44.44 AM.png]
Amplitude:
[image: Screen shot 2014-03-31 at 2.46.40 AM.png]







Error Response:
[image: Screen shot 2014-03-31 at 2.47.02 AM.png]
d) PM uses 34th order, Kaiser uses 59th order.  
[image: Screen Shot 2014-03-31 at 2.17.44 AM.png]













Filtered/Unfiltered using Parks-McClellan:
[image: Screen shot 2014-03-31 at 3.13.36 AM.png]

Filtered/Unfiltered using Kaiser:
[image: Screen shot 2014-03-31 at 3.14.54 AM.png]
[image: Screen Shot 2014-03-27 at 6.33.06 PM.png]
d) Using Parks-McClellan:[image: Screen shot 2014-03-31 at 4.29.46 AM.png]

e) Parks McClellan: 46th order
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48. Abandpass filter is given by the specifications: @, = 0.257, &
wp, = 0.657, 8, = 0.01, g, = 0757, and & = 0.05.

(a) Design a minimum length linear-phase FIR filter using one of the fixed windows.
Provide a plot similar to Figure 10.17.

(b) Repeat (a) using the Kaiser window.
(€) Verify your designs using the 7 ir1 function.
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Review problems
61. An analog signal x:(1) = 5 cos(4001) + 10sin(500x1) s to be processed by a digital
signal processor in which the sampling frequency is 1 kHz.

(2) Design a minimum order FIR filter using one of the fixed windows that will
pass the first component of x.(1) with attenuation of less than 1 dB but will
attenuate the second component to at least 50 dB. Provide a filter response plot
containing sub-plots of impulse, amplitude, log-magnitude, and error response
plots.

(b) Repeat (a) using a Kaiser window design.

(€) Repeat (a) using the Parks-McClellan algorithm

(d) Compare filter orders in the above three parts.
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Design of FIR filters

(€) Generate 200 samples of the signal xc(r) and process through each of the designed
filters to obtain output sequences. Plot the input and the output signals using lincar
interpolation and comment on your results.
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63. The specifications on the amplitude response of an FIR filter are as follows:

Band-1: 0 < £ < 0.2, Nominal gain = 0, ripple = 0.05.

Band-2:0.25 < ¢ < 0.45, Nominal gain = 2, ripple = 0.1.

Band-3:0.5 < 2 < 0.7, Nominal gain = 0, ripple = 0.05.

Band-4:0.75 < £ < 1, Nominal gain = 4.15, ripple = 0.15.

(a) Using a window design approach and a fixed window function, design a
minimum-length linear-phase FIR filter to satisfy the given requirements.
Provide a plot of the amplitude response.

(b) Using a window design approach and the Kaiser window function, design
a minimum-length linear-phase FIR filter to satisfy the given requirements.
Provide a plot of the amplitude response.

(¢) Using a frequency-sampling design approach and with no more than two sam-
ples in the transition bands, design a minimum-length linear-phase FIR filter to
satisfy the given requirements. Provide a plot of the amplitude response.

(d) Using the Parks-McClellan design approach, design a minimum-length linear-
phase FIR filter to satisfy the given requirements. Provide a plot of the
amplitude response.

(¢) Compare the above four design methods in terms of the order of the filter, the
exact band-edge frequencies, and the exact tolerances in each band.
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30. A bandpass filter is given by the specifications: w,, = 027, Ay, = 45 dB, &y, = 0.31,
wp, = 0.57, A, = 075 dB, w, = 0.65, and Ay, = 50 dB.
(a) Design a minimum length linear-phase FIR filter using one of the fixed type
windows. Provide a plot similar to Figure 10.17.
(b) Repeat (a) using the Kaiser window.
(€) Verify your designs using the £ir1 function.
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