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Fast geometrical modeling of orthopedic structures with high efficiency
and accuracy for finite element modeling: Based on integrated
application of Mimics, Geomagic and Ansys

XIANG Chunling', HUANG Huajun®, ZHANG Yanru®"
( 1.Department of Orthopedics and Traumatology, Nanfang Hospital of Southern Medical University, Guangzhou 510515, China;
2.Department of Orthopedics, The Third Affiliated Hospital of Southern Medical University, Guangzhou 510630, China;
3.Medical School, Ningbo University, Ningbo 315211, China )

Abstract: Through integrated application of Mimics, Geomagic and Ansys, the finite element modeling method
of bones with fast and high simulation was investigated. CT scan data was collected from typical human bones
which included 30 cases of long bones (femur), 10 cases of irregular bones (thoracic vertebra), and 10 cases of
flat bones (pelvis). The image and three-dimensional reconstruction were edited in Mimics. The experiments
were divided into three groups including traditional method, improved method and fast modeling method. In the
fast modeling group, mesh was simplified in Geomagic and volume was restored in Mimics. Furthermore,
meshing by command stream was analyzed in Ansys and assigned with material attributes in Mimics. The
similarity between the three-dimensional model and the original model was evaluated, according to the 0 to 10
rating scale. The modeling time and similarity of the three groups were measured. The results show that the fast
modeling group has the advantage of less modeling time, significantly higher similarity and mesh quality
compared with traditional method and improved method group. The main parameter “Target Edge Length” of
model simplification in Geomagic is 2.0 mm (regular bones) or 1.5-1.8 mm (irregular bones). The model
volume/simplified meshes are 1.50+0.92 (femur), 2.86+0.84 (pelvis), 0.36+0.05 (thoracic vertebra). The model
volume can be restored by the cube root of the volume ratio before and after Geomagic processing, or by the
regression function. The fast high simulation finite element modeling method is more efficient and produces
higher meshing quality.

Key words: reverse engineering; 3D reconstruction; finite element; modeling; digitalization
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