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Abstract:
The detection and classification of the neural spike activity is an indispensable step in the analysis of
extracellular signal recording. We introduce a spike sorting system based on the Gaussian Mixture
Model (GMM) and show that it can be implemented in Field Programmable Gate Arrays (FPGA). The
Expectation Maximization (EM) algorithm is used to estimate the parameters of the GMM. In order to
handle the high dimensional inputs in our application, a log version of the EM algorithm was
implemented. Since the training process of the EM algorithm is very computationally intensive and
runs slowly on Personal Computers (PC) and even on parallel DSPs, we mapped the EM algorithm to a
Field Programmable Gate Array (FPGA). It trained the models without a significant degradation of the
model integrity when using 18 bit and 30 bit fixed point data. The FPGA implementation using a
Xilinx Virtex II 3000 was 16.4 times faster than a 3.2 GHz Pentium 4. It was 42.5 times faster than a
parallel floating point DSP implementation using 4 SHARC 21160 DSPs. 
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