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A Construction of the Multistep Optimal Three-Dimensional
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ABSTRACT

For the medical analysis of the three-dimensional structure such as the mandible, it is necessary to reconstruct
the structure into the finite number of analyzable elements. The information of the three-dimensional structure
can be obtained from the cross-sections of the magnetic resonance image (MRI). A region corresponding to the
structure is extracted from the inner part of the cross-section. By the triangulation of the sampled cross-section
image, two-dimensional finite elements are generated. Three-dimensional finite clements are constructed by
matching the two-dimensional finite elements each other in space.

In this paper a construction method of the optimal three-dimensional finite elements has been suggested, which
uses the adjacent information abstracted from the triangulated two-dimensional finite elements. The elements are
classified into the identical property sets by using the adjacent information of the triangulated two-dimensional
elements. After applying the multistep matching algorithm to the classified two-dimensional finite elements, the
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optimal three-dimensional finite elements can be constructed. By analyzing the constructed finite elements, it is
possible to get much more useful medical information about the three-dimensional structure of mandible.
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Optimal_Matching._Process

Loop pr the Same Region
Calculate_Mean_Central_Point in E; & E,,,
Calculate_the_Distance betweén E, & E,;,,
Doing Interpolation according to
the Distance of Mean_Central_Point
Construct_Priority_Based_Matching. Decision_ _List
fom E, & E,,,
Construct_Adjacency_Inprmation_List in E, & E,,,
: Use Function fer
: Call this List as A_List( Ey) & A_List( Eyyy)
Construct_Same_Property_Matching_List
in A_Listt E,) & A_List( E,yy)
: Use Function f Prop
: Call this List as SP_List{ E,) & SP_List{ E,,,)

- Multistep_Matching_Processes
i'am SP_Listt E,) to SP_List( E“,)

: Direction 1

Multu'g
SP_List(' Eh.]) to SP_LtSl( E,)
. Direction 2
Local_Optmnl_Matclung_Test
ResultPassing according to Local Matching Result
End of Loop
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