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A Study on the Voxel Mesh Technique for Finite Element Modeling of Human Bone
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ABSTRACT

In this study, we perform 3-D reconstruction of human proximal femur from DICOM files by using voxel mesh algorithm.

After 3-D reconstruction, the model converted to Finite Element model which developed for automatically making not only
3-D geometrical model but also FE model from medical image dataset. During this job, trabecular pattern, one of
characteristic of human bone can be added to the model by means of giving it's own elastic property calculated from intensity

in CT scanned image to the each voxel. And then another model is made from same image dataset which have two material

properties - one corresponds to cortical bone, another to trabecular bone. Finally, validity of voxel mesh technique is verified

through comparing results of FE analysis, free vibration and stress analysis.
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Fig. 1 Flow chart of automated voxel mesh method
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Fig. 3 Voxel and manual mesh model
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Fig. 4 Result of eigen value of femoral head
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Fig. 5 Result of eigen vector of femoral head
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Fig. 6 Result of Von Mises stress of femoral neck
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