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The Algorithm Improved the Speed for the 3—Dimensional CT
Video Composition
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This paper presents a new fast algorithm, rotation—hased method (RBM), for the reconstruction of 3 dimensional
image for cone bearn computerized tomography (CB CT) system, The system wsed cone beam has less exposure time
of radicactivity than fan beam, The Three—-Pass Shear Matrices (TPSM) is applied. that has less transcendental
functions than the one—pass shear method Lo decrease a time of calculations in the computer, To evaluate the quality
of the 3—D images and the time for the reconstruction of the 3 1D images, another 3 -T) itnages were roconstructed
by the radon transform under the same condition, For the quality of the 3-D images, the images by radon transform
shown little good quality than RBM, But for the time {or the reconstruction of the 3-D images RBM algorithm
was 3 times faster than radon transform, This algarvithm offered 4~ 5 frames a second, 16 meant that it will be
possible to reconstruct the 3—1) dynamic images in real time,
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Fig. 1. The comparison of the system used FB-CT and
CB-CT.
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Fig. 2. The reconstruction of 3D image in the FB-CT
system.
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Fig. 3. The reconstruction of 3D image in the CB-CT
system.
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rotation-based method.
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Fig. 5. The process of input data and the method of data
storage.
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Fig. 6. The procedure of reconstructing 3D images. (the
projeclion images at z=0, #=1{a),10(b), 50{c).
200(d), 300(e}, 360(f) degree, respectively.}
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Fig. 7. The projection images by Three-Pass rotation
-based method and interpolation.
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structing 30 image.
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Fig. 9. The images composed by Radon transform and 3

pass rotation-based method, respectively.
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Fig. 10. The histogram of the projection image. {a) Radon
transform {b} 3 pass shear matrices rotation
-based method.

# 1. YU AZE @Xb2 (2kE HEM o 31H 7(HH)
Table 1. The relative error sectional in the histogram (RT

vs. TPSM).
et R (%)
0- 100 B 2431416
101 ~ 200 1374273
201 - 300 431781
- 301 - 400 801025
401 -~ 500 8.16044
501 - 600 - 12.1683
601 - 700 2.9055
701 - 800 1 06,5733
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Fig. 11. The comparison on the gray level of projeclion
images. (a) Radon transform. (b} 3 pass shear
matrices rotation-based method.
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Table 2. The lime measurement (20 times).

oM B TPSM {sec) RT (sec)
i 0.21045526 7.27029181
2 0.21024795 726919007
3 0.21070108 7.20584486
4 0.20960765 7.29353535
5 0.20095071 7.27183539
6 0.21027756 7.38921958
7 0.21008201 7.40922045
8 0.21168081 7.38012876
9 0.21019627 7.38958667
10 0.21079187 7.39751002
1" 0.20984846 738085849
12 0.21052787 7.40458131
13 0.21135284 7.38789288
T4 | Tozinaseoz | 7.36815880
15 | 021062789 7.40839772
16 0.20991886 7.30046083
17 0.20075627 7.42842121
8 0.21033623 7.41716699
19 0.20995909 7.39910771
T 20 | 02108201 | 7.41327683
W3 | 021038884 7.36913429
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Fig. 13. The projection images by TPSM rotation-based

method.
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