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Q.1(a) Highlight the underlying concept of Principal Component analysis. [2] CO1,PO1,BL2 
Q.1(b) How Principal Component Analysis is applicable to problems related to multi-

channel signal processing. 
[3] CO1,PO2,BL4 

Q.1(c) Why whitening is incorporated as an important pre-processing step in multi-
channel signal processing? Briefly explain the computation of Whitening matrix 
for estimation of co-variance matrix of n samples. 

[5] CO3,PO3,BL4 

    
    

Q.2(a) What is Blind source separation problem? [2] CO2,PO1,BL1 
Q.2(b) How can we separate signals from a mixture of n signals? [3] CO3,PO2,BL3 
Q.2(c) Discuss Natural gradient method for BSS. [5] CO1,PO1,BL2 

    
    

Q.3(a) What is the major difference between Principal component analysis and 
Independent component analysis? 

[2] CO1,PO1,BL2 

Q.3(b) How can we use INFOMAX principle for optimization problems? [3] CO4,PO3,BL3 
Q.3(c) Define Kolmogoroff complexity. Discuss its role in Independent component 

analysis. 
[5] CO2,PO3,BL4 

    
    

Q.4(a) Summarize two features of sparse representation that distinguishe it from other 
statistical representations. 

[2] CO2,PO1,BL1 

Q.4(b) Discuss the idea behind sparse signal processing. [3] CO1,PO1,BL2 
Q.4(c) Explain the algorithm for Empirical mode decomposition. [5] CO4,PO2,BL2 

    
    

Q.5(a) What is the use of spatial filters? [2] CO4,PO2,BL1 
Q.5(b) What are the applications of common spatial pattern? [3] CO4,PO1,BL1 
Q.5(c) Discuss application of blind source separation for a real life problem. [5] CO5,PO4,BL5 
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