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Classification of hand-written digits by variable OIP
S. Miura, M. Otake, H. Kusaka, T. Nambara, Y. Kunai, M. Kashiwagi, and Y. Yamada
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In today’s highly information-oriented society, the workload of data processing is also increasing dramatically. We
investigate Optical Neural Network(ONN) as a new technology that realizes processors with higher processing speed and
lower energy consumption. A new optical information processor with easy switching of input and processing was
implemented using a unique configuration with a liquid crystal optical modulator, and showed high classification accuracy

for the MNIST dataset.
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Fig. 1. Conceptual diagram of (a) a conventional neural network and (b) the optical neural network of this study.
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Fig. 2. Overview of our variable optical information processor.
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Fig. 3. Ten areas at the final detection plane.
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Fig. 4. Examples of intensity distribution at the detection
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plane and the classification result for each input

data.

FHEOERIESNIAAHET Y — KL, wWoh
D ANTINHEF 2 e A& I C O JEREE 5347 O Bl % K412 7R
T, SHOLHOONNDOERLIZ BV TMNIST O 535 K
TUHERTELIEDRY Il =T a IZBVWTHED
b7z,

FERECTOSEREFMO -0, ERFEFHICLVESN:
B2 ~ ADEFN Y — R ERIZEA L, %27 9 A100
BT D EFL000M DR DT> 7. T OMRE, &
BIZBOWTHBBREDE W HEEE2EL T2

03

5 &IV

LHOK =2 —F kY MU= 712K B EGLET O
BIZSIRIIZ DWW TR L 72, MNISTO I B VT,
I b =33 TIT%, FERETDHISND 5 HREEE % EZR L
72, ZOBBITHRA v 7 5t % A BB BY
HAVBRAE L RERE R EOEMW LR 5 27 ~NGH SN,
EE AR IC BT BB T AV F — Ok 2 L & 3
ZBPME B LWL, WIERELTH#EDTND,

v

SEM

1) H.
implementing complex-valued neural network, *~ Nature

12, 457, 2021.

" All-optical machine learning using

361,

Zhang, et. al. : “An optical neural chip for
Communications, Vol.

2) X. Lin, et
diffractive deep neural networks, ~ Science, No.
pp. 1004-1008, 2018.

3) Y. Lecun, et

al.

al. “Gradient-based learning applied
to document recognition, " in Processings of the IEEE,
Vol. 86, No. 11, pp. 2278-2324, 1998.

4) K. Matsushima, T. Shimobaba: “Band-Limited
Angular Spectrum Method for Numerical Simulation of
Free-Space Propagation in Far and Near Fields,”

17, No. 19662-19673,

Optics Express, Vol. 22, pp.

2009.





