Last Hw

The purpose of this homework was to investigate properties of digital filters and windows. The filters that were examined were for IIR filters, Butterworth and Chebyshev.  The FIR filters were the Hanning, Hamming, Blackman and none. 

The first thing that was done in the homework was to understand what the VI actually does. What was found was that when playing with the different knobs and looking at the different windows was that different windows work better for the specific type of application. For instance, if I wanted to reduce the size of the sidelobes the most you would use the Blackman. Blackman gives the best quality compared to Hanning which is next and then the Hamming which is the worse of the three. Also, when the noise was really high and reached the amplitude of the input then the signal was hard to see. The peaks got wider below the amplitude. These problems were due to the filter having a hard time reading where the signal was. 


In the second part of the activity was done similar to the first one where I was just playing around with the knobs to see what works best. What was found was that the best signal to find a weak signal on a high background was the Hamming. The best way to observe two separate signals of close frequencies by having one window on and one with Blackman, or Hanning, or something to this effect. The combination that gives the best phase dependence is the Hanning with the Hamming. 


In the last part of the activity was to add the Butterworth and Chebyshev filters to VI. Using different combinations of filters and windows it was found that the Hanning and the Chebyshev worked the best together to give two separate sine waves. Two peaks were seen in the frequency graph. 

	
	Amplitude 
	Frequency

	Sine wave 1
	5
	81.37

	Sine wave 2  
	3
	62.10


Ratio amp = 5/3
∆f = 19.27

Below is a table with the values for the full width at tenth and thousandth of maximum

	Window 
	Filter
	FWt/TM

	Hanning
	Cheb
	2.92

	Hanning
	Butter
	3.98

	Hamming
	Cheb
	5.03

	Hamming
	Butter
	5.84

	Blackman
	Cheb
	5.85

	Blackman
	Butter
	5.87


As can see by the results the best combination as state earlier is in fact the Hanning and Chebyshev. Using a band-pass filter it simply got rid of the noise at the high and low end of the frequency spectrum. 

Picture of final Labview
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Reference:

Various websites on the net

People that were working on the homework

