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Neuroscience for Robotics, Robotics for Neuroscience
Recent era is referred as the century of robots and AI. However, especially in terms of adaptive

interaction with the real-world environment, there are still many things we should learn from human
advanced motion control and sensory functions. In this lab, we investigate toward a deep
understanding of human environmental adaptation, with the approach of both engineering and brain
science. Therefore, we study on motor control and learning mechanism at a level that can be explained
by brain science with robotics technology. We work on Neurorobotics: neuroscience for robotics and
robotics for neuroscience. We also aim for neurorehabilitation inspired by Neurorobotics.
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Velocity control

In this section, we demonstrate the velocity control ability of the designed reflex-based con-
troller. The upper graph in Fig 9 illustrates the velocity of the model with a change in vtarx (dot-

ted line) between the minimum and maximum values. The bottom graph in Fig 9 indicates an
additional experimental result in which vtarx was changed from 1.2 to 0.8 to 1.0 to 1.5, and

finally to 1.3 m/s. In all cases, the rate of change of vtarx was set to 0.05/s. As illustrated in the fig-

ures, the model regulates the velocities based on the target velocity.

Fig 6. Generated walking speeds and their CoTs in the dataset. The CoT velocity value can be approximated by
quadratic curves (red lines).

https://doi.org/10.1371/journal.pcbi.1011771.g006

Fig 7. Snapshots of the generated gait. We captured data every 0.25 s for vtarx at 0.9, 1.25, and 1.6 m/s. See S1 Video.

https://doi.org/10.1371/journal.pcbi.1011771.g007
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