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From a CT scan, distinct points of a femur, scattered and n«
uniformly distributed are obtained

RBF+PU

Using radial basis functions plus a Gaussian based partitior
unity, the data Is implicit approximated.

MC+PP+PNT+

A triangular mesh, obtained through marching cubes, Is spl|
two halves planar parameterizations. Applying the curved F
triangle method, these parameterizations are quadrilateral 1
meshed and interpolated with a bi-cubic TP-B-spline, obtair
therefore the parametric reconstruction of the femuir.



Implicit representation

F(X,y,2=0
Parametric representation

Xy, 2=(s(uVv, s(uy S UN




Radial Basis Function scattered data interpolation:

N
. S)= A (- xifJ R
| ' ” ¢ =1
' SO -/, 1s theweight of centrg
. j (r)=r*"1is thebasis functior

P(X) Is a low-degree polynomi

H is the Euclidean norm
Solution:

AP T sy i L

P' 0 c 0 P.=p (%) i=21.n,j= 1.



ler to obtain a distance field, where Iits isovalue defines the femur su

Irface ‘normals’ points are also assigned in the RBF (Carr et al, 2001
e pormal points *Positive values

(outside)

,
AT T

S
..

s 1
]

*Negative values
(inside)

surface points

2mented algorithm: The scattered
IS subdivided In n overlapping

ns along a chosen w direction. In
region, the belonging data is fitted by

F. The final surface Is reconstructed

Imming the RBFs weighted by

bership degrees (top).




applying the marching cubes
>hnique to the implicit surface, a
angular mesh defining the femur is
tained.

reafter, the mesh is split in two
Ifs, where in each one a planar disk
rameterization Is performed.

/er each planar parameterization, an
timized quadrilateral grid of m x n
ots Is set.




2ol Point-Norrmal triangles (Viacnos
2001) mapping:






terrns of irmnplicit reconsirucion, ire rneudrmnurrn error
lowed Is O,_lmmd
rarnetric reconsirucilon tirme 1s aoout ~1 rminute,






