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Seat No.: ________ Enrolment No.___________ 

 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                   ME – SEMESTER –II-(Old) EXAMINATION – SUMMER 2019 

Subject Code: 2720315   Date: 13/05/2019  
Subject Name: Advance Signal Processing & Estimation  
Time:  10:30 AM TO 01:00 PM                                                      Total Marks: 70  
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary and mention it clearly in the solution.   
3. Figures to the right indicate full marks.  

 

 

Q.1 (a) With the help of necessary equations and unit circle explain locations of zeros 

for Type 2 FIR linear phase systems. Explain its importance in filter design.  

07 

 (b) Define N-point DCT of the sequence x(n). Derive the basis vectors of 4-point 

DCT from this definition. Prove that 4 x 4 DCT matrix is orthogonal. 

07 

Q.2 (a) Derive the frequency response equation of Type 2 FIR linear phase systems. 07 

 (b) Write MATLAB program for an image of size 512 x 512 to down-sample by a 

factor of 2 using DCT. Display original and down-sampled images. 

07 

  OR  

 (b) With the help of MATLAB program explain how an image of size 128 x 128 to 

be low-pass filtered using WT. 

07 

    
Q.3 (a) Design a high-pass FIR filter that approximates: 

 Hd (f) = 0 for 0≤ f≤ 3000 Hz  

 Hd (f) = 1 for  elsewhere  

The sampling frequency is 8000 Hz. The impulse response duration is to be 

limited  to 1.25 ms. Draw the desired frequency response in terms of normalized 

frequency 

07 

 (b) What are the various applications of multirate digital signal processing? Explain 

any two of them in detail. 

07 

  OR  

Q.3 (a) Design the first order low pass filter with cutoff frequency 40 Hz and sampling 

frequency 120 samples per second using bilinear transformation method. 

07 

 (b) Answer the following in brief. 

(i) What is the effect of truncating the impulse response? What is Gibbs 

phenomenon ? 

(ii) Why linear phase response is preferred than zero phase response while filter 

design ? Explain with necessary equations. 

(iii) Can we design ideal differentiator? Why? 

(iv) Why is the antialiasing filter required in decimator?  
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Q.4  Find two dimensional DCT of the following image block. 

200 170 186 180 

197 177 198 190 

161 151 186 195 

150 158 207 210 

(i) Explain the significance of 2-D DCT values obtained.  

(ii) How can we compress the above image block using DCT?  

(iii)      How can be performed low pass filtering of above image block using 

            DCT? 

14 

  OR  



 2 

Q.4  FIR Hilbert transformer is which type of filter (i.e type 1, type 2, type 3, or type 

4 ) ? Draw frequency response and derive the impulse response of the ideal 

Hilbert transformer. Design 9 coefficient FIR Hilbert transformer using Hanning 

window. 

14 

    
Q.5 (a) Design a second order DT Butterworth BPF with lower cutoff frequency of 

1kHz,  upper cutoff frequency of 2kHz and sampling frequency of 10KHz. 

07 

 (b) Decompose the one dimensional signal f = [3, 2, 6, 9, 7, 5, -2, 2] using 

Daubechies wavelet with second level decomposition. 

07 

  OR  

Q.5 (a) Determine the order and any one pole of the butter-worth filter with a -3dB 

frequency of 1KHz and an attenuation of 40 dB at 4KHz. 

07 

 (b) With the help of  block diagram, spectrums and equations explain interpolation 

of the band limited signal by an integer factor I. 

07 
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