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Fig. 1 (a) Coding of the two fuzzy variables and their complements;

(b) overlay of the two coded patterns
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F = simin(z,y) + s22 Oy + s5y © 2 + symin(z, ) (1)
S, ooy IR{E O S 1. BRI BT LABE] 16 FEMESEEH , 1T AR
z = min(z,y) + 2Oy, i = min(z,j) + vz,
y = min(z,y) + yOr, 7= min(z,) + 20y,
tNy=20y+yOz2 t/A\y = min(z,y) + min(z,7),
max(z,y) = min(z,y) + 20y + y Oz, max(z,7) = min(¢,7) +:Qy + 3O,
y— = min(x,y) + r & y + min(z,7), z— y = min(z,y) + y O z + min(z,7),

1 =min(z,y) + 2Oy + y S z + min(z,7)
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Table 1 Sixteen possible combinations of four instruction signals s,~s,and

the corresponding fuzzy logic functions of =, and =z,

Muode No. Sy Sy 8 8§ 2 Z2 Mude No. Sy 8§33 § 8 A 2
Fy 0 0 0 0 0 1 Fy 1 0 0 0 min(z,y max(z,y)
F, 0 0 0 I min{r,y) max(z,y) Fq 1 0 0 1 r Ay r Ay
F, 0 0 I 0 1Oy =y Flo | 0 1 0 Pl ¥y
Fy 0 0 1 x x Fi 1 0 1 1 >z yO=z
Fy 0 1 0 0 yO = y—z Fi, 1 1 0 0 z z
Fs 0 1 0 1 y 7 Fis I 1 0 1 >y 1Oy
Fs 0 1 | 0 r ANy m Fiy | 1 l 0 max(z,y) min(z,y)
F; 0 I 1 [ max(x,y) min(7,}) Fis 1 t 1 1 1 0
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Fig. 3 Two input coded patterns and their complementary patterns
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Fig. 4 Experimental results (a) max (r,y) (b) min (r,y)
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Programmable Optical Parallel Fuzzy Logic Gates
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Abstract A cascadable optical system for parallel fuzzy logic gates is proposed. Sixteen
fuzzy logic operations can be realized by programming the polarization states of halfwave
plates. The experimental results are given.
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