
                            Solution to Chap.6 
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But h(x,y) approaches∞ asymptotically at
2
wr = , which means that the contribution to blurring at exactly 

 



In a real system CBP is done for sampled data. The convolution  ( )* ( )lg l rec
wθ  is continuous  

convolution, however, followed by discrete sampling. Therefore we might write  
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Note: h(x,y)=H^{-1} {s( ρ )}. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Yao Wang
should be e^{-0.15x20}



Consider a 4x4 image that contains a diagonal line 
I=[0,0,0,1;0,0,1,0;0,1,0,0;1,0,0,0]; 
• a) determine its projections in the directions: 0, 45,90,135 degrees. 
• b) determine the backprojected image from each projection; 
• c) determine the reconstructed images by using projections in the 0 and 90 degrees only. 
• d) determine the reconstructed images by using all projections. Comment on the difference from 

c). 
 
Solution: 
Original image: 

0 0 0 1
0 0 1 0
0 1 0 0
1 0 0 0
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(a) projections in directions:   
0  degree:     1, 1, 1, 1  

         45 degree:     0, 0, 0, 4, 0, 0, 0  
         90 degree:      1, 1, 1, 1 
         135 degree:     1, 0, 1, 0, 1, 0, 1 
(b) backprojections in each direction: 
   Each projection should be normalized by the number of pixels along the projection path. 
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45

0 0 0 1
0 0 1 0
0 1 0 0
1 0 0 0
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90

1 1 1 1
1 1 1 11
1 1 1 14
1 1 1 1
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135

0 1/ 3 0 1
1/ 3 0 1/ 3 0

0 1/ 3 0 1/ 3
1 0 1/ 3 0
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(c) 
0 90

1 1 1 1
1 1 1 11
1 1 1 12
1 1 1 1
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(d) 
0 45 90 135

1/ 2 5 / 6 1/ 2 5 / 2
5 / 6 1/ 2 11/ 6 1/ 2
1/ 2 11/ 6 1/ 2 5 / 6
5 / 2 1/ 2 5 / 6 1/ 2

b b b b
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Using all 4 backprojections, reconstructed image is better to reflect the original image than (c) 
using 2 backprojections.  


