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Table.1 The parameter definition of mathematical phantom

No. u a b x! x5
1 0. 20 0.25 0. 50 0. 00 0. 00
2 0. 80 0.05 0. 05 -0.15 0. 00
3 0.10 0. 06 0.10 0.15 0. 00
4 -0. 20 0.15 0.20 0.00 0.25
5 -0. 20 0.15 0.20 0.00 -0. 25
6 0. 20 0.12 0.12 0.00 0.70
7 0. 80 0. 06 0. 06 0. 00 0.70
8 0.20 0.12 0.12 0.00 -0.70
9 0. 80 0. 06 0.06 0. 00 -0.70

(b
(a)

1 ) HEABARIG L (b)) PATHRBEE A

Fig.1 (a) Mathematical phantom image and (b) its parallel-beam projection image
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Fig.2 Numerical simulation results
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Motion Estimate Based on CT Recon-
struction in the Region of Interest

TANG Shao-jie'**, MOU Xuan-qin?,
ZHANG Tian-wu’, WANG Wen-qing'

1.School of Automation, Xi'an University of Posts and
Telecommunications, Xi’an 710121, China

2.Institute of Image Processing and Pattern Recognition,
Xi’an Jiaotong University, Xi’an 710049, China

Abstract: To estimate the motion information in the region of interest (ROI), firstly central slice theorem is
generalized and differential constraint condition is derived. Secondly, the finite Hilbert transform algorithm is
adopted to evaluate the partial derivatives of image function along the azimuthal and radial directions, respectively.
Finally, the motion vector field in the polar coordinate system is determined by an improved equation of optical
flow. Compared with general motion estimate methods, the proposed method is not required to calculate the
derivatives using the difference operation in image domain, therefore may show a much higher accuracy, and the
motion vector field in the polar coordinate system is much suitable for medical diagnostic requirement. The
feasibility of the proposed algorithm has been also validated by using numerical simulation.

Keywords: central slice theorem; Hilbert transform; motion estimate; optical flow
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