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A Neurosurgery Simulator in a Virtual Environment

Masaki Aono, Ryutaro Ohbuchi, and Tatsuo Miyazawa

Tokyo Research Laboratory, IBM Japan Ltd.
1623-14 Shimotsuruma, Yamato-shi, Kanagawa-ken 242 Japan

This paper presents a neurosurgery simulator in a virtual environment, in which operations on 3D
models of the skin, skull, and brain tissue can be performed in real time. This is in sharp contrast to the
previous surgery simulators in which 3D voxels have been employed for manipulating and displaying the
data. The problems with such voxel-based surgery simulators include the need to store a huge amount of
data, the difficulty in simulating the surface operations such as cutting the skin, and the inefficiency of
the rendering which involves the generation of surface data from voxels. Our neurosurgery simulator
avoided these problems by attaching topological data, called Triangular Doubly-Connected Edge List
(TDCEL), to the surface models of the skin, skull, and brain tissue, all of which are initially given by
polygonal data. By taking advantage of the topological data, we have achieved a real-time response
of more than 10 frames per second for manipulating and displaying the data on a high end graphics

workstation.
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