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Artificial Spinal Cord IC for Generating Gait Patterns in Musculoskeletal Humanoid Robots
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Most humanoid robots mimic human motion by placing servo motors at their joints and controlling them through high-speed numerical

computations performed by CPUs combined with software. In contrast, humans efficiently generate control signals for muscle

contraction and relaxation via neural circuits in the brain and spinal cord. In our previous work, we developed an artificial spinal circuit

that mimics brainstem—spinal projections using analog electronic circuits to generate gait patterns in musculoskeletal humanoid robots.

In this paper, we integrated this artificial spinal circuit into an IC and confirmed its ability to output gait patterns.
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Figure 1. Human Gait Patterns (Right Leg)
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(c)Excitatory synaptic model
Figure 2. Basic Circuit Model

(d)Inhibitory synaptic model
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Figure 3. Artificial Spinal Cord IC Configuration
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(b)Spinal cor[d]only
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(c)Walking pattern (d)Running pattern
Figure 4. Measurement results (Right Leg)
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