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Reconstruction of three-dimensional skeleton optimization model of human knee joint based on

CT images

NIU Jun-long, QIN Xian-sheng, HONG Jie, WANG Wen-jie, LI Yong-zheng
School of Mechatronics, Northwestern Polytechnical University, Xi'an 710072, China

Abstract: Objective To reconstruct a three-dimensional (3D) skeleton optimization model of human knee joint containing
distal femur and proximal tibia. Methods Spiral CT machine was used to scan human knee joint from proximal tibia to
distal femur to obtain images data in DICOM format. The images data were imported and view images were processed by
using Mimics software to reconstruct 3D skeleton model. And the reconstructed 3D model was optimized by 3- matic
software of Mimics software. Results A 3D skeleton model of left human knee joint containing distal femur and proximal
tibia was reconstructed by using Mimics software, and a 3D skeleton optimization model of left human knee joint
containing distal femur and proximal tibia was reconstructed by using 3-matic software of Mimics software. Conclusion
The optimization model clearly and precisely simulates the 3D geometrical morphology of distal femur and proximal tibia.
The simulated 3D geometrical morphology can be imported into ANSYS/ABAQUS finite element software to analyze
mechanical properties, and be combined with MRI to reconstruct the biomechanical model of human knee joint containing
meniscus, providing theoretical basis for the structural design of bionic knee joint.

Key words: CT image; human knee joint; model reconstruction; Mimics software; 3-matic software; distal femur; proximal

tibia; three-dimensional skeleton optimization model
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a: Anterior view b: Lateral view
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Fig.2 3D skeleton model of the left human knee joint
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Fig.3 3D grid model of left distal femur before optimization
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a: Anterior view b: Lateral view
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Fig.4 3D grid model of left distal femur after optimization
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b: Lateral view
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Fig.5 3D skeleton model of left human knee joint after optimization

a: Anterior view
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