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Abstract

We proposed a multiplexed optical correlation filter method for an optical parallel addition
based on symbolic substitution. In the proposed method, we used redundant binary number
which was easy to minimize the number of the symbolic substitution rules. We chose MACE
filter which had very low sidelobes and good correlation peak compared with SDF filter as the
optical correlation recognition filter and encoded input numbers properly to increase the

discrimination capability. In order to minimize the number of symbolic substitution rules.
sixteen input patterns were divided into six groups of the same addition results and six filters
for recognizing the input patterns were used. These filters were multiplexed in two MMACE
filter planes and the corresponding substitution method was proposed. Through the computer
simulation, we confirmed the proposed method was suitable to implement the optical parallel

adder.
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Table 1. Example of unsigned redundant
binary numbers in canonical and
redundant representation.

Qo] oa15e] HEH o]

Redundant binary number
Integer Bmary. Canonica )
number ) Redundant representation
| form
0 000 | 000000
1 001 000001 | 000010
2 010§ 000100 { 000011 001000
3 011 | 000101 | 001001 000110 001010
4 100 ] 010000 1000111 001100 001011 100000
5 Vlﬂl 410001 | 010010 001101 001110 100001 100010 ]
4 10§ 010100 | 010011 011 U(JO 0(]1 UHUO 100011 101000
[ | [ oo oion ount wewor oo onoie toiwt 10i0m |

B 204w Y HF gela, /2 siHY ol
Z ol r|axghxl Ao ofF A& g gl
F 81Fo g olFHr}

E 20l /lHe 22 A g ARG fA7)
i+13F el 2788 rn el dolu] s)Ex gk
382 a2l A7) i+13 sl A rn %43t
A)g $1=7E i+2 9 i+19] 848 rn 4golct o] Al
qkgl 7133k 39 zelie dH AE0] 3] &
4 24 459 9 ARE e & dHe A
rn 43 s rn S 2 Un 2 Linoletd st 7]
Fx5k ol 248l FHel A rn 4 318

£33 % B/ B IR 111

ML— 7—}‘7’}- bnut ! Louto]a]' 3}3&

UgtL oy=Ugu tL o (3)
2} e,

¥ 2. oJof ojxl=e] FPARE % | &A%
Al AleE

Table 2. Truth table of symbolic substi-
tution rules for redundant bi-
nary number addition.
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I 00 o1 I 11
00 o 00 00
00 00 01 01 10
ol 00 | 00 00 00
01 i 10 10 11
10 00 00 00 00
01 10 10 11
" 00 | 00 00 10
10| 11 14 11
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Fig. 1. Parallel application of the symbolic
substitution rules in Table 2 on two
RB numbers to perform addition.
(1110 (00 11 01 01 00 00)rss
(13)10 (0011 11 10 00 00)re
(4o (00 10 00 00 00 00)np
(20010 (001 11 11 00 00 0 s
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Fig. 2. An example of addition of two RB

numbers by symbolic substitution.
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Table 3. Classification of coded input pa-
tterns and their symbolic sub-
stitution patterns.
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Fig. 3. Optical cascaded correlator system
based on symbolic substitution.
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Fig. 4. Constitutions of MMACE recognition
and substitution filters.
(a) MMACE 1 recognition filter
(b) corresponding substitution filter 1
(c) MMACE 2 recognition filter
(d) corresponding substitution filter 2
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