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Abstract : A virtual arthroscopy is a simulation of optical arthroscopy that reconstructs anatomical structures from tomographic images in joint
region such as a knee, a shoulder and a wrist. In this paper, we propose a virtual arthroscopy based on isosurface raycasting, which is a kind
of volume rendering methods for generating 3D images within a short time. Our method exploits a spatial data structure called min-max map
to produce high-quality images in near real-time. Also we devise a physically-based camera control model using potential field. So a virtual
camera can fly through in articular cavity without restriction. Using the high-speed rendering method and realistic camera control model, we
developeda virtual arthroscopy system.

Key words : Virtual arthroscopy, Isosurface raycasting, Min-max map, Physically-based camera control model
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Fig. 6. Rendering images from virtual arthroscopy in various
articulations. Left row images are a result images rendered traditional
raycasting method, and isosurface raycasting images based on
min-max map are showed in middle row. Right row shows an
image rendered outside view.
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