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Action Potential Classification Based on
PCA and Improved K-means Algorithm
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[ Abstract] Neural signal recorded by the microelectrode array is often the mixture which is composed of action potentials of several neurons near
the electrodes and the background noises. Researches on the nervous system information processing mechanism and neural coding and decoding
mechanism need know every related neuron’s action potential. Therefore, every neuron’s action potential is essential to be separated from the
recorded signal. This paper proposes a method based on Principal Component Analysis(PCA) combined with improved K-means for action potential
classification. The action potentials’ features are extracted by PCA, the action potential classification is implemented by the improved K-means
algorithm. Experimental results show that the method brings down action potential’s feature dimensions and dependence of the initial classification
center for the K-means algorithm, and increases the accuracy and stability of the classification results. Particularly, when processing the low Signal
to Noise Ratio(SNR) signals, it can also achieve an expected purpose.
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