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Introduction
Simultaneous observations of multiple neuronsÕ activities 
using extracellular recording with multi-channel electrodes is 
widely used for clarifying the brain information processes.  
The recorded signals contain the spike events of a number of 
adjacent or distant neurons, and must be sorted correctly into 
spike trains of individual neurons.  Several mathematical 
methods have been proposed for spike-sorting, but the process 
is difficult in practice.  Here, we propose a robust method for 
accurate spike-sorting, based on the wavelet transform (WT) 
and robust variational Bayes (RVB).  WT detects spikes of 
multiple neurons from noisy electric signals and extracts 
fatures characteristic of the detected spike waveforms. The 
RVB reliably categorizes extracted features into clusters for 
optimizing the complexity of the statistical model of the spike 
data.
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Methods
Robust Variational Bayes (RVB)
estimate posteriori distribution of mixture Student t model
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Variational Bayesian Method  

Feature Extraction
select bi-modal WT coefficients using RVB
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Clustering with Model Selection
cluster number can be appropriately estimated with RVB
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Results
Intra-Extra recording data
http://crcns.org/data-sets/hc/hc-1
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Custum Siliconprobe data
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deep layer (layer 5) in moter cortex

Conclusion
Feature extraction  using combination of WT and 
RVB enables t o separate many neurons from 
extraceller data
RVB realizes good model selection and clustering 
for spike sorting, this dramatically reduces human 
manual operations
Our implimentation of the present algorithm will 
develop into open source project ÒEToSÓ
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