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A 3D Visualization System for Real-Time Space
Weather Simulator with a Glassless Stereoscope
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A three dimensional (3D) visualization system with a glassless stereoscope was developed
for the real-time numerical simulator of interplanetary space-magnetosphere-ionosphere
coupling system, adopting the 3D magneto-hydrodynamical (MHD) simulation code. The Earth
magnetosphere simulator numerically reproduces the global response of the magnetosphere
and ionosphere at real-time by the usage of real-time solar wind measurements obtained by the
ACE spacecraft. Since November 2003, the simulator is capable of visualizing on the Web two-
dimensional (2D) images of the global magnetosphere, updating every minute the images with
one-hour forecast. The following 3D graphical techniques were implemented for standard and
glassless stereo displays to visualize the simulated scalar and vector fields in 3D: volume and
iso-surface rendering, rendering of colored slices and streamlines. A special fast interpolation
method mapping the simulated data onto uniform rectilinear grids commonly utilized in computer
graphics was developed for 3D monitoring of the simulated data in on-line mode.
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