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AugoTated 3D kinematic analysis system for bone joint based on statistical motion
models
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Accurate 3D kinematic analysis for bone joint is very important for understanding
the complexity of joint mechanics and for evaluating the outcome of surgical procedures. To achieve 3D
kinematic analysis of bone joint, 2D/3D registration techniques, which use X-ray fluoroscopic images and
computer aided design (CAD) model of the bone joint, have been applied to clinical cases. However, in
previous study, spurious edges and noises from the edge detection of the bone joint silhouette were
erased manually, and initial pose setting for each X-ray image also needed intensive manual operations.
In this study, therefore, we developed automated 3D kinematic analysis system for the bone joint based on
statistical motion models. In order to validate the developed system, in vivo experiments were performed.
The results showed that the estimation accuracy and stability was sufficient in clinical application, and
the feasibility and effectiveness of the developed system was demonstrated.
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