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Study on Three-layer Neural Network using Hardware Neural Networks

BRI, e RIRRY, AR TrSE", NFUEW', RIFHH=, 7R
*Mika Kurosawa!, Takuro Sasakil, Katuyuki Morishital, Masaya Ohara®, Yuki Takei?, Ken Saito?

Abstract: The challenges of Al in embedded devices are power consumption and space. Hardware neural networks can be expected
to reduce the power consumption of the circuit. The authors are studying hardware neural networks which control small sized robots.
In this paper, we developed the three-layer hardware neural networks model for pattern recognition. Besides, we conducted the basic

study of hardware neural networks compared to the software model neural network. As a result, the hardware neural networks

produced this time was able to output the same result as the software model, but it was not fully reproduced.
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Figure 1. Constructed software model

Table 1. Result of constructed Software model
RESULT
0 1 2 3
0.99992]0.00009]0.00370]0.00000}
0.00269[0.91750(0.14153[0.00199)
0.04387]0.03026/0.83599]0.02930)
0.00000[0.02713[0.00699]0.98981
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Figure 2. Circuit diagram of hardware neural
networks
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Figure 3. Connection diagram of hardware neural
networks
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Table 2. Simulation result of Hardware neural
networks model result

INPUT

RESULT [f]

0 1 2 3
121300[121000[121100[121000]
121000{123600[121100|144000]
129400[134200[131100[119%00]
131200[131900[136400[144700]

A B
0 0
0 1
1 1
1 1
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