
ELG4177 - DIGITAL SIGNAL PROCESSING

Lab4

By:Hitham Jleed

http://www.site.uottawa.ca/~hjlee103/

© H. Jleed: 2018 ~

http://www.site.uottawa.ca/~hjlee103/


WINDOWING

Assignment 04

© H. Jleed: 2018 ~



© H. Jleed: 2018 ~

Useful Wiki References’ links 

•The Rectangular Window

• Side Lobes

• Summary

•Generalized Hamming Window Family

• Hann or Hanning or Raised Cosine

• Matlab for the Hann Window

• Hamming Window

• Matlab for the Hamming Window

•Blackman-Harris Window Family

• Blackman Window Family

• Classic Blackman

• Matlab for the Classic Blackman Window

•Kaiser Window

• Kaiser Window Beta Parameter

• Kaiser Windows and Transforms

• Windowing Functions to Eliminate Spectral Leakage (Matlab) 

https://ccrma.stanford.edu/~jos/sasp/Rectangular_Window.html
https://ccrma.stanford.edu/~jos/sasp/Rectangular_Window_Side_Lobes.html
https://ccrma.stanford.edu/~jos/sasp/Rectangular_Window_Summary.html
https://ccrma.stanford.edu/~jos/sasp/Generalized_Hamming_Window_Family.html
https://ccrma.stanford.edu/~jos/sasp/Hann_Hanning_Raised_Cosine.html
https://ccrma.stanford.edu/~jos/sasp/Matlab_Hann_Window.html
https://ccrma.stanford.edu/~jos/sasp/Hamming_Window.html
https://ccrma.stanford.edu/~jos/sasp/Matlab_Hamming_Window.html
https://ccrma.stanford.edu/~jos/sasp/Blackman_Harris_Window_Family.html
https://ccrma.stanford.edu/~jos/sasp/Blackman_Window_Family.html
https://ccrma.stanford.edu/~jos/sasp/Classic_Blackman.html
https://ccrma.stanford.edu/~jos/sasp/Matlab_Classic_Blackman_Window.html
https://ccrma.stanford.edu/~jos/sasp/Kaiser_Window.html
https://ccrma.stanford.edu/~jos/sasp/Kaiser_Window_Beta_Parameter.html
https://ccrma.stanford.edu/~jos/sasp/Kaiser_Windows_Transforms.html
http://digitalsoundandmusic.com/2-3-11-windowing-functions-to-eliminate-spectral-leakage/


Rectangular Window

h(n)= d(n − M), n = 0, 1, . . . , N − 1

• Pick an odd length N = 2M + 1, and let M = (N − 1)/2.

• Calculate the N coefficients d(k) from Eq. (10.1.7), and

• Make them causal by the delay (10.1.10).

In Matlab w = boxcar(L);
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In Matlab w = boxcar(L);

16 coefficients

31 coefficients

61 coefficients
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triangular window (Bartlett window)
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Hamming, Hann & blackman Windows

GNU Octave/ MATLAB:

w=hamming(M+1);

w=hann(M+1); 

w=blackman(M+1); 
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Kaiser Window
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Physical Resolution: Effect of Windowing
Computational Resolution: Effect of Spectral Sampling 
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-Physical Resolution is caused by a windowing operation  (L)

-Computational Resolution is caused by the DFT/FFT sampling of the DTFT (N)



Effect of Windowing (Physical Resolution)

http://web.mit.edu/ruggles/SpectralAnalysis/reference.html

http://web.mit.edu/ruggles/SpectralAnalysis/reference.html


Effect of Windowing







Effect of Spectral Sampling



Effect of Spectral Sampling





Complete the assignment & Answer all the questions

Thanks
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