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Abstract

The extracellular recording from the brain's single neurons is known as a popular method in
neuroscience and neuro-rehabilitation engineering. These recordings include the activity of all neurons
around the electrode, for better use of which, spike sorting methods should be utilized to obtain the
activity of single neurons. Based on the structural properties of the neuron, such as its dendritic tree,
and the distance and direction of it relative to the electrode, it can be claimed that the form of its spike
waveform is unique and constant. However, spike sorting under low signal-to-noise ratio (SNR)
conditions is always accompanied with challenges. A spike sorting algorithm usually consists of three
sections including the spike detection, feature extraction, and classification. In this paper, a method
based on optimization of continuous wavelet coefficients is presented which is effective in low SNR
values. In the proposed method, after the calculation of the parameterized wavelet coefficients, using
the Euclidean distance and the area under the receiver operator characteristic curve, the best
parameters were chosen to increase the separation of the features, so that a suitable scale was first
found with the Euclidean distance criterion and then the translation parameter was obtained with the
second criterion. In this research k-means algorithm was used for the clustering as a simple but
efficient method. For evaluation, three simulated data sets were made in 9 different SNRs with a
modeled background noise. The obtained results from simulated data showed that the optimization of
parameters in continuous wavelet transform using the proposed algorithm could effectively improve
the spike sorting performance compared to principal component analysis method.
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® Poisson Distribution

” Single-unit Activity

" Wavelet Coefficient

* Hierarchical Clustering

* Linear Discriminant Analysis

' Expectation-Maximization Algorithm
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