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System Architectures for Two Dimensional Information Processing: Optical
Neurocomputing, Optical Interconnection, and High Speed Vision

Masatoshi ISHIKAWA

Design of computing architecture should be based on structure of computation and capability of
hardware. As it is constrained by time, space, cost, and application, there is a tradeoff between
computation and hardware. Parallel processing requires special types of hardware and concurrent model
of calculation. In particular, parallel processing for two dimensional data such as image data inherently
requires two dimensional structure. Although optical technology is expected for eliminating some of
bottlenecks in the traditional architecture such as von Neumann architecture, practical architectures
for parallel processing has been changed with the times. In this paper, from such viewpoint, history
of computing architectures using optical technology such as optical neurocomputing, optical
interconnection, and high speed vision are described with applications. In addition, the future of parallel
processing for two dimensional data is discussed.

Key words: parallel processing, image processing, computer generated hologram (CGH), very large
scale integration (VLSI), CMOS imager
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