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QUESTIONS (2 points each, total 20 points). 
 
1. An image f(x,y) has the following  orthonormal Haar wavelet transform.   
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You are asked to apply EZW coding in compressing the image under the following 
assumptions 
 

• We have a budget of 16 bits. 

• We  can send the initial threshold  value 0T separately without effecting the bit budget 

• We use the following codes 
 
Zerotree root zr 00 
Significant positive sp 11 
Significant negative sn 01 
Isolated zero iz 10 
 
Show all the steps  of the EZW coding and the final transmitted bitstream. 
 
2. Continuing question 1, find the reconstructed image at the 16 bit  wavelet transform by 

using the inverse Haar wavelet transform and corresponding matrices. 
3. In a two level 1-D wavelet transform, sub-band 1 is uniformly distributed between 1 and 

3 while sub-band 2 is Gaussian distributed with standard deviation sigma_2=0.5 and 
sub-band 3 is also Gaussian distributed but with standard deviation sigma_3=0.2. 
Allocate bits to the three sub-bands in an optimum way so that the overall bit count is 
Rc=1bit/pixel. 

4. Provide the NxN Haar Wavelet transform matrix  A for N=6. Verify that the matrix is unitary. 
5. In a 6 level 2-D Wavelet transform NxN  what is the size (resolution) of the largest sub-

band and what is the size (resolution of the smallest sub-band? What is the overall number 
of sub-bands? 

6. In a data hiding color image application provide one reason on why we may wish to hide 
the information in the lowest resolution sub-bad and one reason why may not. 

7. What are fundamental differences between JPEG and JPEG-2000? Why one may prefer 
JPEG over JPEG-2000? 

8. Is a wavelet transform coder lossy or lossless process? Please explain. 
9. A texture image is coded via a wavelet transform based coder. What will be your strategy in 

allocating bits? 
10. Assume that a signal is decomposed into a multiple resolution wavelet transform (different 

resolution sub-bands) or a wavelet transform with the same resolution in all sub-bands. Will 
your strategy in allocating bits to each sub-band differ in the two cases? 

Please explain.        
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