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Visualization of Black Holes
by an Accumulative Symplectic Ray Tracing

Tetsu Satoh' Naokazu Yokoyalf Haruo Takemurafft

fJapan Science and Technology Corporation(CREST)

ftGraduate School of Information Science, Nara Institute of Science and Technology
fftCybermedia Center, Osaka University

This paper reports a method of generating movies from images rendered by a symplectic ray
tracing with database system. The symplectic ray tracing has been proposed as a method for
generating computer graphics by curved light rays. By applying the symplectic ray tracing,
the rendering performance is improved in calculation time and accuracy. The symplectic ray
tracing is applicable to visualization of various phenomena. However, this report focuses on
visualization of black hole spacetime. The black hole is a topic in physics so that the present
purpose of visualizing the black hole is for support of education and research. For this purpose,
it is required to visualize results under various conditions and to generate movies. However,
it is time consuming to generate a great number of images as far as the concept of ray tracing
is used. To solve this problem, we have developed the following method. First, a number of
calculated images are accumulated into database system. We then obtain interpolated images
efficiently.
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