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Projects

Neuromorphic engineering is an emerging field that attempts to use electronic circuits to physically mimic biological
systems such as the central nervous and sensory systems. These electronic circuits, known as neuromorphic hardware,
are expected to replace conventional computer architectures. However, biological systems generally exhibit strong non-
linearity, which is challenging to implement in integrated circuits. Therefore, research is needed to investigate circuit
implementation methods for designing small and low-power circuits for use in brain-inspired computing devices, bio-
inspired robots, and neural prosthetic devices. Our laboratory aims to investigate efficient designs of neuromorphic
hardware to mimic these biological systems, in particular presenting hardware-efficient biological system models. Specific
research topics we have worked on in the past include as follows: (a) Research on electronic circuit models of neurons and
their networks [1, 3], (b) Research on bio-inspired robot gait control circuits [2], and (c) Research on cochlear implants
that take into account the nonlinear characteristics of the auditory system [4].
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Figure 1: (a) Conceptual diagram of our research. (b) Application of a central pattern generator model to robot gait control [2]
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