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3) Draw a block diagram for a 2D four equal subband decomposition (both analysis and 
synthesis stages). Identify the LL, LH, HL, and HH subbands. Input is an image of size 
(NxN). Identify the sizes at all relevant points. What does a PR mean? 
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9 Given the (constraint) average bit rate R = -x Rk , M= # of Subbands. 
M k=l 

(R, =average # of bpp for subband k). Minimize the total reconstruction error 
M 

o: = a x  2"" o$ , where o:, is the reconstruction error variance for kth .subband, 
k=l 

r subject to the constraint, derive 

Hints: 

Set up the minimization problem in terms of Lagrange multiplier as 

5) (a), Show that the symmetric low pass filter h,, = hN-,, is linear phase for length 8. 
(N=O, 1 ,2  ,..., 7 )  

(b), Show that high pass filter h, = (-1)" hN-,-, is also linear phase for length 8. . 

(N=O, 1 ,2  ,..., 7 )  


