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Morphing techniques of finite-element models using traction method
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(i) Slove VM ¢ D : oV
—(Go,y) = (Giv,y)vy € D.

(ii) Substitute VY on T into G and slove VI? € D :
a(VE, y) + a(VE - v)v,y) = (GP, y)vy € D.

(iii) Tterate to substitute V™~ on T into G["L] and to
slove VI™ ¢ D . a(VI™ y) + a((VI™ . vy, y) =
(G™ ) vy € D until satlsﬁed smoothness is obtained.

y) + (VI vy y)
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Fig. 1 Morphing a beam-like finite-element model to be
bended
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J :/ ¢(x)v-Vdl' = (Gv,V), G=¢(x) (11)
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(i) Extract contour from each cross section of a voxel image
data and set d = 0 for the voxels on the contour.

(ii) Allocate a distance unit to d for the voxels contacting
with the voxels on the contour and twice distance unit
d for the voxels contacting with the voxels with the
distance unit, and iterate in a similar fashion for all the
voxels.

(iii) Iterate to solve V. € D : a(V,y) + o{(V - v)v,y) =
(xqret(x)d(x),y) Vy € D and to reshape with AsV
using an incremental parameter As until the objective
functional is converged.
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(a) A CT image data of  (b) Distance function around

lumber spine(side view) the third lumbar vertebra

(c) Initial (bottom view)  (d) Optimal (bottom view)
Fig. 2 Fitting a finite-element model of the third lumber
vertebra to a CT image data
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