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Fig.2 Process of feature extracting by ICA-wavelet and decoding
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Fig.3 Training mode and neural signals
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Fig.4 Comparison of de-noising effect time-frequency diagram by ICA and notch filter method
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Fig.5 Comparison of energy features extracted by Chebyshev and wavelet method
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Tab.1 Decoding accuracy of extracted features by ICA-wavelet and other methods
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ICA-wavelet Feature Extraction Method for Decoding of Animals Turning

DONG Fangfang, SHANG Zhigang, LIU Xinyu, WAN Hong

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Due to the problems, such as low signal-to-noise ratio (SNR) of LFP and difficultly in identifying
encoding time window when extract the features of motion intention, a method that combine independent com-
ponent analysis (ICA) with Wavelet was presented to extract the features of turning. Firstly, the motion videos
of animals were analyzed and the time-frequency diagrams of LFP were plotted to determine the time window of
signal which encodes the motion information. Then, ICA was used to increase the SNR of LFP. Thirdly, the
encode bands of LFP were extracted by wavelet method as well as the encode features were extracted by sliding
time window method. Lastly, k-nearest neighbor method was used to classify the encode features. And via
1000 times cross validation the precision was(92.35 +5.87) % , the results have shown that it could decoding
reliably the motion intention of animals.

Key words: local field potentials; independent component analysis; wavelet decomposition; time-frequency a-

nalysis



