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Super-high Speed Volume Rendering Architecture Based on
Pixel Parallelism with the Restrained Visual Angle
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This paper presents a super-high speed ray casting system for volume rendering of 5123
volumetric data. In order to realize real-time image generation from a translucent volume by
the parallel or perspective projection, this system restricts the view angle within a certain
range such that no distortion will be appeared on the generated image. In this system, vol-
ume data is divided into 512 slices and the slices are stored in the conflict free memory of
512 banks associated with differenent slices each other. Thus, the memory has an ability of
simultaneous memory accesses for 512 rays which go though 512 pixels along a scan line. In
the system, one dimensional processor array with 512 processors corresponding to 512 banks
of the memory operate in a macro pipeline fashion. Provided with the pipeline cycle of 80 ns,
this system processes 512 rays every 512 cycles, resulting 48 frames generation per second.
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Fig.1 Comparison of the sampling scheme.
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