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Noise Properties for Filtered Back Projection in CT Reconstruction

Kwonsu, Chon

Department of Radiological Science, The Graduate School, Catholic University of Daegu

Y RAGEA CT AATAPENA Fe& EA

Abstract

The filtered back projection in the image reconstruction algorithms for the clinic computed tomography
system has been widely used. Noise of the reconstructed image was examined under the input noise for
parallel and fan beam geometries. The reconstruction images of 512 X 512 size were carried out under 360
and 720 projection by the Visual C++ for parallel beam and fan beam, respectively, and those agreed with the
original Shepp-Logan head phantom very much. Noise was generated because of intrinsic restriction (finite
number of projections) for the image reconstruction algorithm, filtered back projection, when no input noise
was applied. Because the result noise was rapidly increased under 0.5% input noise ratio, technologies for
reducing noise in CT system and image processing is important.
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I. THEORY AND MATHEMATICAL MODEL
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Fig. 1. Shepp-Logan head phantom of
512 x 512 matrix sizes.
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Fig. 2. The filtered sinogram (a) and the reconstructed image
for the Shepp-Logan head phantom with 360 views under the
parallel beam geometry. By the filtering the edge of the
sinogram was cleared.
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IV. NOISE EFFECTS
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Fig. 6. Region of interest for noise evaluation in
Shepp-Logan head phantom.

(a) Parallel beam

(b) Fan beam

Fig. 7. Reconstructed images under noise ratio of 0.66% for
parallel (a) and fan (b) beam geometry.
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Table 2. Noise ratio for parallel beam geometry.

&8 ROI

HI(%) A(%)  B(%) C(%) D% E(%) F(%) G(%)
0.0 0.10 0.15 0.12 0.17 0.10 0.21 0.10
0.2 3.51 361 367 364 367 3.65 3.64
0.4 54 567/ 548 543 55 55 570
0.6 6.54 6.64 6.69 65 6.71 6.61 6.78
0.8 7.9 752 752 769 7.61 7.5 7.68
1.0 8.6 82 7.8 83 812 812 810
1.2 8.8/ 881 9.01 88 88 868 8.81
1.4 9.3 9.16 9.3 9.14 9.188 9.21 9.10
1.6 9.3 9.3 9.0 916 94 94 92
1.8 9.84 946 953 979 9.5% 952 9.5

Table 3. Noise ratio for fan beam geometry.

5= ROl

Hi(%) A(%)  B(%) C(®) D) E(®) F(%) G(%)

0.0 0.1 0.4 0.5 0.19 0.14 02 0.14
0.2 268 267 265 275 276 28 263
0.4 436 433 45 457 4.4 461 45
0.6 591 564 58 590 57 6.06 5.8
0.8 6.60 6.67 6.5 674 664 6.8 6.6/
1.0 728 7183 725 734 724 739 7.4
1.2 776 753 7.6 80 775 7.75 7.81
1.4 83/ 824 826 851 84 8% 831
1.6 8.72 84 861 9.02 851 863 85
1.8 8.9 88 88 9.2 901 9.13 9.06
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