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Abstract

Neural decoding is important to recognize the user’s intention for controlling a neuro—prosthetic hand. This paper
proposes a real-time decoding method for multi-channel peripheral neural activity. Peripheral nerve signals were measured
from the median and radial nerves, and motion artifacts were removed based on locally fitted polynomials. Action
potentials were then classified using a k-means algorithm. The firing rate of action potentials was extracted as a feature
vector and its dimensionality was reduced by a self-organizing feature map. Finally, a multi-layer perceptron was used
to classify hand motions. In monkey experiments, all processes were completed within a real-time constrain, and the
hand motions were recognized with a high success rate.
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‘ ‘ i Neural

\ "\ electrode

Fig. 2. Fork type neural electrode and neural amplifier.
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Fig. 3. Experimental setup for neural decoding.
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Preprocessing
«Data streaming
+ Band-pass, band-stop filtering
» Motion artifact suppression
+ User interface "Wave Plot’

!

Spike Sorting
« Spike detection & sorting
* User interface ‘Spike Plot’

1

Spike Patterning
« Spike firing rate calculation
« Feature vector generation
+User interface ‘Raster Plot’

1
Motion Classification
« Dimensionality reduction
* Motion classification

« User interface ‘Decision Plot’

Fig. 4. Signal processing structure for real-time decoding

of multi-channel peripheral nerve activity.
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