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A Study on Complexity of Neural Activity by Increasing or Decreasing E/I Ratio of a Hardware Random Neural Network
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Although the relationship between the complexity of neural activity and neurological disorders has been studied, it is not yet clearly

understood. We are investigating the use of electronic circuits as one method to solve this problem.

In this paper, we used a hardware random coupled neural network to investigate the complexity depending on the ratio of excitatory

and inhibitory synaptic models in the random coupled network (E/I ratio). As a result, it is clarified that increasing excitability in the

E/l ratio decreased complexity, while increasing inhibitability increased complexity.
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Figure 1. A hardware random neural network with E/I 1:1
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Figure 2. Characteristic of number of inhibitory synaptic model vs. MSE

Fig. 32 BN kL% 0:1, 1:1, 2:1---5:1 ([ZZ2 L S W 7=k
@ MSE Z7~7. X, A#hc EA b, ftihic MSE &
RLTCW5D. (AKX Fig. 2 &[RRI MSE OB HZTT -
TkEO, BN LLoBE,E 7 2T VRN Elind s &
MSE OENEM L, Mt 7 AT )L OREN L
IR BHZEERLTND. LEN-T, B O
PES T T AETIOVRENNT D E GBS 5 2 &
ZRLTWAD.

0.50
0.45

%
0.40
=

0 1 2 3 4 5

E/IE(E% Z1L)

Figure 3. Characteristic of excitately synaptic model changes vs. MSE
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Figure 4. Characteristic of inhibitory synaptic model changes vs. MSE
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