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A Fast 3D Image Reconstruction Method
Based on Programmable Graphics Hardware

LIANG Liang, ZHANG Ding-hua, MAO Hai-peng, GU Juan
( Key Laboratory of Contemporary Design & Integrated Manufacturing Technology of Ministry of Education, Northwestern Polytechnical Universi-
ty, Xi'an Shanxi 710072, China)

Abstract Aiming at pronoting the 3D image reconstruction of 3D Conputed Tomography ( CT) , first gave the geometric de-
scription of the FDK method, and then educed the 3D fast image reconstruction algorithm using the programmable graphics
hardware. At last made full use of the characters of GPU to implement the nmethod. The result shows that the reconstruction
speed is promoted effectively, and can get a reconstruction speedup of 8 times compared  the original algorithm.
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For each projection image
/1
Weight pixels
/1
Filter each column
End For
/11

For each projection image
For each voxel Vj
Project V; along cone-beam rays
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Calculate voxel update de = P; ( p,q) using bilinear interpo-

lation
Weight dVj by depth factor u?
Update V=V, + de
End For
End For
2 GPU
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For each projection inage
Setup the texture matrix
For each slice to be reconstructed
Perspectively project the projection image
Read the image from the framebuffer

BB

HE y

3 AR 4 PuREBSERIIA R

4
Save the temporary result
End For
End For GPU ’
For each slice to be reconstructed FDK , ,
Weight and sum the corresponding temporary result cT
Sawe the final result ’ ’
End For
2.2 '
PC GPU ,
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