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Fig. 1 Stored four 32-bit vectors
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Fig 2 Numerical expression of the memory matrix
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Fig. 3 Digital simulation of iterative process for recalling information of memory
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Table 1 Digital simulation results for the memory composed of four 28-bit vectors
stored birary vectors

th

U 11100001010111011011110110000010
U"’10110011111111100010110000110000
v"’10000111110000111100111000100111
v“’o1100000001001010100111101011010

Digital simulation results with different input rectors

input partial vector v v v Ve 48 VD

number of bits known in the vector 24 22 21 19 22 26

iteration time for converging to stable state 2 1 1 2 2 1
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Table 2 Digital simulation results for the memory composed of four 32-bit vectors
stored binary vrectrs

L3

t“  1110000101011401101411011000
v 1011001411111110001011000011
™ 100001111100001111001110.010
vW0110000000100101010011110101

Digital simulation results with different input vectors

input partial vector po | go |l o lge | o | vo | yo | yo | 7o | 7o

number of bits known in the vector 31 28 a7 30 28 26 20 28 25 26

iteration time for converging to

1 1 1 2 1 1 4 1 2 2
stable state
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Fig. 4 Photo of positive mask of the Fig. 5 Photo of negative mask of the '
memory matrix memory matrix
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Fig. 6 Diagram for optical implementation of Fig. 7 multiplying matrix by vector

the reflexive associative memory

T p—positive mask of memory mairix; I’ y—negative mask

of memory matrix; MSLM-—micro-channel space light

wodulator; Id—intensity attenuator; M-—mirror; SP—
beam splitter.
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A new model of associative memory in optical computing
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Abstract

A new memory model of associative memory called the reflexive associative
memory in optical computing is presented in this paper. In this model the vectors are
stored in a memory matrix in the form of vector pairs. Not only a full vector prestored
in associative memory can be recalled from a partial information of the vector, but
the other vector of the prestored vector pair can also be recalled. Optical implementa-
tion of tho reflexive associative memory is also presented in this paper.

Key Words: optical computer.



