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) Boolean logic Symbolic substitution
input

o\ i G oe output
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Q -~ ¢ Unit | —= —e{0] [
X —= | Logic Unit i : ! |
/ ) |

recognize statusvector recognize spatial configuration logic 1 logic 0 logic 1 logic 0

—= substitute statusvalue  — gubstitute spatial configurntion

Fig. 1 Comparison of boolean logic with symbolic Fig. 2 Logic 1 and logic 0 are encoded into space picture
substitution
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Input.

1 1110000

1 1111111

111111 1

0 ¢ 00 O0CO0O0 O

1-st jtcration ; Threshold ;

11 3 3 11 10 10 10 10 1 111111 1"
9 -1 -1 -9 -9 -8 -9 -9 0 ¢ 00 0 0 OO

-9 -1 -1 -9 -¢ -9 -9 -9 0 000 0OU 0O

10 2 2 10 10 10 10 10 11 1 1 1 1 11

2-nd iteration; Threshold .

-11 -3 -3 -I11 -11 -11 ~-11 -11 6 00 0 00 0 0
12 4 4 12 12 12 12 12 I 11 1 1111
4 4 12 12 12 12 12 12 1 1 1 1 1 111

-11 -3 -3 -i1 -11 -11 ~-11 ~-1i 0 0 0 0 0O OO0 O

3-rd itcration; Threshold :

12 4 4 12 12 12 12 12 1 111 1111

-1 -3 -3 -i1 -11 -11 -1} -11 00 90 O0O0OTU DD
-3 -3 -11 -11 -11 -11 -11 -1l 00 0 0 0 O0O0CO
12 4 4 12 12 12 12 12 1 111 1111

4-1th iteration; Threshold :

-11 -3 -3 -11 -11 -11 -11 -12 0000 O0CO0OCO0OTD
12 4 4 12 12 12 12 12 11111111
4 4 12 1z 12 2 12 12 111 11 1 11

-11 -3 -3 -11 -11 -11 -11 -11 0 0 0 0 0 0 00

Fig. 5 Digital simulation of iterative process
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Input;

1190 01 11

3 18 1001

10011011

1 11001 1)

1-st iteration; ?u?nmod‘l 1 0 0 1
11 -7 2 10 10 <F =2 N 01 100110
A ‘T A8 N9 7 F 8

9 7 7 9 9 7 7 -8 3 1 049 114
11 -7 -7 10 10 -7 -7 1 AR R A
2-nd iteration 0 1 0110 01 10
18 12 12 <18 <15 12 12 <15 Vo 01 1 0 0 1
16 -12 -12 16 16 -12 -12 6 4 5 011 0 0 1
;15 12 12 <15 <18 12 12 <05 o ) Y 5 0 ) ) o
3-rd iteration; Threshold

16 =12 -i2 16 16 -12 -12 16 i ‘5‘ 0=l I 0 0 i
=16 12 12 <158 <15 12 12 <15 o4 7 7 o0 1 1 0
16 12 12 -15 <15 12 12 <15 5% 5 4 6 11 0
16 <12 -12 46 16 -12 -12 16 | 4 0 1 1 0 0 1

Fig. 6 Digital simulation of iterative prevess
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Fig. 8 Experimental result o
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Symbolic Substitution Using Optical Reflexive
Associative memory Technology
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Abstract A mathematic model, numerical simulation result of symbolic substitution
using optical reflexive associative memory technology are presented in this paper. And a
method implemented symbolic substitution using optoelectronic hybrid system composed of
programmable liquid crystal television (LCTV) spatial light modulator is presented also.
The symbolic substitution possesses excellent capability of making correction for error.
Key words  associative memory, reflexive associative memotry, optical neural
networks, symbolic substitution. '





