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Activation function using semiconductor laser on Si platform toward all-optical neural networks

AL HEZ, SR ER NEER

Nobuhiko Nishiyama, Naoki Takahashi, Tomohiro Amemiya

RREIHEAF TFREXETFR, T 152-8550 RREEERX KL 2-12-1-59-1
Tokyo Institute of Technology, School of Engineering, Department of Electrical and Electronic Engineering, 2-12-1-59-1, O-okayama,

Meguro-ku, Tokyo 152-8550, Japan

Abstract : To realize an all-optical neural network, the ReLU function, one of the activation functions, was realized using a
semiconductor membrane laser that can be formed on a silicon platform. Theoretical calculations have shown that a high
accuracy comparable to that of an ideal ReLU is obtained for optical ReLU. In the operation verification using actual external
light and a membrane laser, ReLU operation according to the input signal was realized.
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Type Activation Function Epoch Test Accuracy
1 Optical ReLU 10 98.22%
2 ReLLU 10 98.32%
3 ELU 10 98.05%
4 Sigmoid 10 97.71%
5 Softplus 10 97.75%
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