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Input: {, starting value x1, termination tolerances &
For t=1,2,--- maxlters:
Compute the search direction dt = —\/f(xt)
If [1dtl 1< &g then:
return “Converged to critical point”, output xt
Find «at so that f(xt+ a t dt) { f(xt) using line search
If [l atdtll< ex then:
return “Converged in x”, output xt
Let xt+1 = xt+ @t dt

Return “Max number of iterations reached”, output xmaxIters
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Abstract

Registration of Multi—phase Image

with Vesselness

Sera Jeong
Department of Electrical Engineering & Computer Science

The Graduate School

Seoul National University

Image registration is an important issue for exact localization of vessel and
tumor. Multi—phase registration will be helpful for them, if deformation on
vessel has good performance. Compared with the initial difference before
deformation, the difference after exact registration provides enhanced
visibility for lesion.

In medical image analysis, exact registration is not easy problem due to
3D organs such as liver, lung and vessel can move non-rigidly. This paper
presents a 3D Medical Image Registration with Vesselness.” This work
propose a method for vessel registration on 3D MRI image, using Hessian—
based vessel enhancement. To improve registration accuracy especially on
vessel, this work requires preprocessing for evaluating Vesselness using
eigenvalue of the Hessian matrix of image intensity. The evaluated vesselness
will be weighting factor for datacost. This work design an image—based

registration algorithm for improving accuracy.
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For evaluating the performance of this work, we use multi—phase 3D MRI
registration of liver between portal venous and equibrium state. Experiments

shows the improved accuracy of deformation, especially on vessel.

Keywords : Image registration, Vesselness, Multi—phase MRI
Student Number : 2012-20859
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