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Fig.5 Reconstruction of EMG signals from motor neuron activities



Secure Device Research Center
(Yasuharu Koike Group)

(Research Field)

Communication functions of the brain including motor control and visual perception for the computational theory by utilizing multiple

methods such as mathematical analysis, computer simulation of the neural networks, and psychophysical experiments.
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Fig.2 Estimated trajectory and velocity profile
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Fig.4 Telekinetic interaction using EMG signal
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Fig.6 Estimated posture from neuron activity

(Current Topics)
1) Musculo-Skeltal system of Human arm
(N. Yoshimura, H.Kambara, Y.Koike)

In order to realize human-like manipulation, it is important to
reveal the function and role of each brain area for voluntary
movement. This research objects are constructing musculo-skeltal
system model on the computer, and solving how to plan the
trajectory, how to generate motor command by the computer

simulation or behavioral examination.(Fig.1, 2)

2) Human Interface using biological signals
(N. Yoshimura, H.Kambara, Y.Koike)

Now, we can use mouse, joy stick, and so on for user interface
of computer. These devices measure the arm movement and then
translate them to the cursor movement. If this translation takes
some time, the cursor movement has delay for motion. This delay
causes the worse operation. However, the muscle activation can
be detected before movement, so we aim to make a new interface

using EMG with small delay.(Fig3, 4)

3) Brain-machine interface
(N. Yoshimura, H.Kambara, Y.Koike)

Human arm movement was reconstructed from neuron
activities recorded in the primary motor cortex (M1). EMG
signals from the neuron activities and joint angles from the
reconstructed EMG signals with an artificial neural network
model were reconstructed and the trajectories showed good
correlation with the real arm movement.

Noninvasive Method is more attractive for human patients. So we
are trying to reconstruct EMG signals from EEG using
hierarchical Bayes method.(Fig.5, 6)
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