


Design an N=7 finite impulse response (FIR) filter (use the frequency transformation method) that is band pass between  Hz and  Hz and has a sampling frequency of  Hz.  Use a Hamming window (equation 1) in your design.


     Equation 1

Step 1:

Draw a sketch of the analogue filter response 
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Step 2:

Convert any frequencies to normalised frequency






Step 3:

Redraw the sketch using normalised frequencies
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Step 4:

Refer to Frequency Transformation Method Tables and insert values for filter design
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Calculate the Low Pass Prototype response:




Calculate the centre frequency:




Calculate Alpha




Step 5:

Using data from step 4 draw a sketch of the prototype low pass filter
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Determine the filters total bandwidth B from the rectangle width


Step 6

Calculate the set of filter values for the low pass prototype




Substitute calculated values:




	k
	


	0
	0.1009

	1
	0.1514

	2
	0.1871

	3
	0.2

	4
	0.1871

	5
	0.1514

	6
	0.1009



Step 7

Calculate the transformation equation values and apply to the low pass prototype




	k
	

	

	


	0
	0.1009
	1.9021
	0.1919

	1
	0.1514
	-0.6180
	-0.0935

	2
	0.1871
	-1.1756
	-0.2199

	3
	0.2
	2.0000
	0.4000

	4
	0.1871
	-1.1756
	-0.2199

	5
	0.1514
	-0.6180
	-0.0935

	6
	0.1009
	1.9021
	0.1919





Step 8

Calculate the window coefficients and apply to the filter by multiplying the window coefficient column with the filter column.







	k
	

	

	

	

	


	0
	0.1009
	1.9021
	0.1919
	0.1256
	0.0241

	1
	0.1514
	-0.6180
	-0.0935
	0.4376
	-0.0409

	2
	0.1871
	-1.1756
	-0.2199
	0.8268
	-0.1819

	3
	0.2
	2.0000
	0.4000
	1.0000
	0.4000

	4
	0.1871
	-1.1756
	-0.2199
	0.8268
	-0.1819

	5
	0.1514
	-0.6180
	-0.0935
	0.4376
	-0.0409

	6
	0.1009
	1.9021
	0.1919
	0.1256
	0.0241



The design is now complete!
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