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A Study on Integration of Neuromorphic Circuits for Controlling Rat-Type Robots Driven by Artificial Muscle Wires
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Abstract : The authors are studying a rat-type robot driven by artificial muscle wires and neuromorphic circuits that mimic the

nervous systems of living organisms. Although the precise mechanism of biological gait generation remains unclear, mimicking

neural systems using analog electronic circuits may enable simple, biologically inspired control without the need for digital

processing. We have been developing a quadruped robot system that requires no digital control, using analog circuits that emulate

biological neural functions. Previously, we successfully implemented such analog circuits in a quadruped robot to generate gaits

responsive to pressure sensor inputs at the feet, allowing adaptive gait transitions based on walking speed. In this paper, we report the

design and testing of a discrete neuromorphic analog circuit intended for a rat-shaped robot driven by artificial muscle wires. The

results confirmed that the circuit produced sufficient output to actuate a single joint of the robot..
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Figure 1. Rat-type robot
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Figure 2. Schematic diagram of neuromorphic circuit
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Figure 3. Measurement results of the neuromorphic
circuit of the rat-type robot
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