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3D Visualization System of Blood Flow Reconstructed
using Curvature Estimation

Oh-Seok Kwon', Joseph Yoon',

ABSTRACT

Young-Bong Kim"™""

The methodology to visualize the shape of blood vessel and its blood flow have been attracting as
a very interesting problem to forecast and examinate a disease in thrombus precursor protein. May

previous visualization researches have been appeared for designing the blood vessel and also modeling
the blood flow using a doppler imaging technique which is one of nondestructive testing techniques.
General visualization methods are to depict the blood flow obtained from doppler effects with fragmentary
stream lines and also visualize the blood flow model using volume rendering. However, these visualizeation
techniques have the disadvantage which a set of small line segments does not give the overall observation
of blood flows. Therefore, we propose a visualization system which reconstruct the continuity of the
blood flow obtained from doppler effects and also visualize the blood flow with the vector field of blood
particles. This system will use doppler phase difference from medical equipments such as OCT with
low penetration and reconstruct the blood flow by the curvature estimation from vector field of each

blood particle.
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Fig. 3. Data—processing flowchart of our architecture.
(a) Signal processor, (b) Blood flow recon—
struction, (c) Computer simulation and (d)
Renderer.
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Blood Flow Reconstruction

(2)Blood flow extract

(b) Blood flow estimation

Fig. 5. Method for blood flow estimation and reconstruction. (a) Blood flow extract with vector fields, (b) Blood flow

estimation by flow tangent of interpolation curves and (c) blood flow reconstructed by curve C— c interpolation

technique.
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Fig. 6. Doppler OCT intensity images of human retina. (a) Doppler tomograms, (b) Intensity tomograms. (c¢) Doppler
color image (cross—section plane), (b) Doppler color image (en— face plane). Red dotted box in (d) show

discontinuous vessel.

Fig. 7. Process of Blood Flow Reconstruction Left: step=1 Right: step=15, (a),(d) Vessel Curves, (b), (e) Vessel Convex

hull and velocity, (c), (f) Blood Flow Simulation.
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Fig. 8. A Result of Volume Rendering. (a) Original Volume Image, (b) Vessel Reconstructed using our method. The
red dotted circles show compare original flow with reconstructed flow using out method.
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