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Extraction of Signals by Linear Filtration
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We consider the application of several methods to the detection of the signal of the simulated
evoked potential responses. The signal averaging is the most popular and simple method in the
detection of the signal. We apply two filtering methods in the detection of the signal. First, Wiener
filtering is expected to extract the true signal from the.system theoretical viewpoint. The results
of the computer simulation of the Wiener filter, show that the filtering has disadvantage to the
detection of signal in the nonstrationary time series. Next, Kalman filtering is a powerful and
modern one to such a nostationary time series. However, in our experiments of the computer
simulation, it was clarified that these filtering methods are not superior to the signal averaging in
the case of the time jitter of signals and the nonstationary background noise. These circumstances
are close to the case of the evoked responses of the brain.
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Fig. 4 Data of simulated evoked potential which
consists of signal, nonstationary and
stationary noises.
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Fig. 6 Estimated signal by averaging
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Fig. 7 REstimated signal by Wiener filtering, Compu-
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Fig. 8 Estimated signal by Wiener filtering. Compu-
tation is carried out within segmented data.
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Fig. 9 Results of MSE by averaging, Wiener filtering
and recursive filtering in the case of phase
locked signal.
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Fig. 10 Results of MSE by averaging, Wiener filtering
and recursive filtering in the case of random
phase signal.
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Fig. 11 Results of MSE by averaging, Wiener filtering
and recursive filtering in the case of random
phase signal and stationary noise.
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Fig. 12 Results of MSE by averaging, Wiener filtering
and recursive filtering in the case of random
phase signal, nonstationary and stationary
noises.
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