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Analysis of Complexity and Phase Synchronization Metrics

OHE !, RN, a2
*Hayato Asai', Takuto Yamagutchi®, Katsutoshi Saeki

Abstract: Although an imbalance in excitatory/inhibitory (E/I) synaptic activity is implicated in mental disorders such as autism

spectrum disorder (ASD), its impact on neural circuit function remains unclear.

In this paper, we employed a hardware random neural network to examine how the E/I synaptic balance affects circuit dynamics,

focusing on neural complexity and phase synchrony. As a result, the findings suggest a possible association with the E/I synaptic

imbalance and reduced synchrony reported in ASD. These findings may deepen our understanding of information processing and

stability in neural circuits and could contribute to the investigation of mental disorder mechanisms.
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Figure 1. A hardware random neural network with E/T 1:1
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Figure 2. Characteristics of E/I synaptic model ratios vs. MSE
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Figure 3. Characteristics of E/I synaptic model ratios vs. [ITPC
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Figure 4. Characteristics of ITPC vs. circular standard deviation
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