Matrix-Vector Multiplication for Optical Neural Networks
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Optical neural networks (ONNs) are emerging
as a promising type of machine learning hardware
capable of energy-efficient, parallel computation.
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dimension fully-connected matrix-vector multiplier Ay
in free space [1]. Additionally, we demonstrate hy- E‘\)
brid training of ONNs where the weight matrix is ‘
trained with neuron activation functions computed s
optically via forward propagation through the net- L

work [2]. We examine the efficacy of hybrid train- |0 U 7 o
ing with a variety of network configurations. Fi- Signal T iesm T
nally, we propose a practical and surprisingly sim-
ple solution that enables to obtain a training signal
for an ONN by propagating the error signal backwards through the network [3]. This work paves the way
towards advanced all-optical training in machine intelligence.

Figure 1: Free-space optical matrix-vector multiplier
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