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Abstract 
A new 3D-CT software using advanced FDK algorithm have been developed.  The conventional FDK 
algorithm has been used for 3D-CT using corn beam X-ray CT system, which is able to reconstruct 3D 
image of target object very precisely. However, the conventional FDK algorithm needs very long 
computational times.  This problem has been very severe, because updated high resolution CT systems 
have to use very large sizes of images with a large number of projection data, which may become 
sometimes more than  tens GB.  To execute these large CT image reconstruction, conventional CT 
system needs rather expensive computer system, so that the cost of CT becomes higher and higher. 
In order to override these problems, we have developed a new advanced 3D-CT software named as 
“TomoShop”. The new software TomoShop can run on a personal computer class system loading a 
computer-graphic board , NVIDIA GeForce 80 series. The computation times are very reduced 
compared with those of conventional FDK method, such as at the level of 1/100.  Moreover, by using 
the high speed of computation, automatic focusing technic for 3D-CT reconstruction can be achieved. 
Also sever troublesome artifacts in CT reconstruction can be eliminated very clearly. 
TomoShop has the function of 3D-viewer and 3D-measurement and analyses. User can be able to use 
it very easily. Especially, the cost of TomoShop is very suppressed at the level of the bottom price in 
the commercial world.  
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1  Advanced FDK algorithm, TomoShop 
TomoShop is a new 3D-CT reconstruction software, which can run on both desktop/notebook type 
personal computer loading NVIDIA graphic board, GeForce series.(later than 80 series) . It is written 
by C-language in CUDA architecture of NVIDIA. The special characteristics of this software is very 
fast reconstruction for 3D-CT.  The reconstruction time is shorter than 1/100 that of conventional 
FDK.  

1.1 Example of the computation time for 3D-CT by TomoShop 
The following computation time is shown to the 3D volume image of the 512x512x512 pixels from 
512 multi-cross section data obtained by 360 projection data of 512x512 pixels. 

 PC: Notebook type 
 OS: Windows XP SP2 (Other OS can give much faster processing.) 
 Memory and CPU: Intel Core 2 Duo 1.86GHz, 2GB RAM 
 GPU: NVIDIA GeForce 8800 GTS 512M, CUDA Version 2.0 
 Computation time of the back-projection process: 2.3 seconds 
 Reconstruction Filter calculation  + Back projection calculation : 3.9 seconds 
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1.2 Cupping-effect-free reconstruction 
 

 
 
 
 
 
 
 

 
Figure 1: Reconstruction images of a homogenous metallic material, (left) by TomoShop and (right) by 
conventional FDK.  Conventional cupping effect is eliminated by TomoShop, i.e. a homogeneous image has been 
obtained.  

2  Artifact reduction 
  

                           
                     (a)Before elimination processing                (b) After elimination processing                                           

Figure 2: Reduction of ring artifact, (a) before elimination processing, and (b) after elimination processing. 
Beautiful result can be seen. 

3  Automatic focusing 
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By TomoShop By conventional FDK

Centering or alignment of reconstruction 
geometry are sometimes rather trouble-
some problems.  TomoShop has an 
automatic focusing technique to solve 
them. 

 (a) Before focusing,                (b) After focusing  


