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Abstract

Optical Matrix-Vector (M-V) processors are designed to operate on parallel (vector).

data at very high rates. This parallel data must be supplied to such processors and the

output data must be collected at these rates. This report describes the design,

construction and operation of the electronic support system for an optical M-V processor.

The report also describes two optical M-V architectures that the system has the

capability to control. These are a frequency-multiplexed system and a multi-channel

encoded system. The software developed for the multi-channel encoded system was

designed to be easy to use compared with previous support. Various encoding methods

used to increase the accuracy of such systems such as using radices higher then two and

three-tuple representation are also discussed including the use of multiple channels via

space, time and frequency multiplexing. The data rates that the systems are capable of

operating at are also included along with a discussion of what operations need to be

performed on the output data in the various algorithms.

We then consider two specific problems that this type of processor would be useful

in solving. These include a finite element analysis and an adaptive phased-array radar

problem. The finite element analysis was solved on the laboratory multi-channel encoded

system using a simplified LU decomposition algorithm and the results are discussed.
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