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Threshold level control

Fig. 1 Optical configuration for

the implementation of a
bipolar neural network in
a vector- matrix
multiplier V. represents
the additional input
dimension, and the (N4
1) th expected output,
TH (t), serves as the

dynamic threshold level
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Table 1 Experimental results for the bipolar bidizectional asscciative memory

Hamming distance of Results of computer simulations and
the input stimulus (optical demonstrations)
from U” or I U 7 & vV
0-7 11D 1(1) 2(2) 2(2)
8 F(F) 1¢€1) 1(1) 2(2)
9 F(F) 1€1) 1(1) F(F)
10 F(F)- 1(F) - 1(F) 1(1)
11 F(F) —2(F) 1(F) 1(F)
12 2(F) —2(F) 1(F) 1(F)
13 1(F) —2(F) 1(F) F(F)
14 1(F) 1(F) 1(F) F(F)
15-16 F(F) F(F) F(F) F(F)
17-18 —1(F) F(F) F(F) F(F)
19 —1(—1) F(F) F(F) F(F)
20 —1(—1) F(F) —2(—2) F(F)
21 —1(—1) —1(—=1) | —2(—2) F(F)
22-25 —1(—=1 —1(=1D | —=2(—=2) —2(—2)
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Optical implementation of the

bipolar bidirectional associative memory
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Abstract

A general aporoach to implement bipolar neural network in a single channel vector-
matrix multiplier is proposed. Bipolar performances are achieved by using unipolar data
and introducing an additional neuron into the network. Minor modifications of the optical
system and the formation of the enlarged nonnegative memory matrix are presented.
Results of computer simulation and optical demonstration in case of bipolar bidirectional
associative memory are also provided.
Key words optical implementation of neural network, bipolar neuron, bidirectional

associative memory.





