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Low Noise Time-Frequency Analysis Algorithm for
Real-"Time Spectral Estimation
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Abstract

We present a time—frequency analysis algorithm based on the multitaper method and the state-space frameworks. In
general, time—frequency representations have a trade-off between the time duration and the spectral bandwidth by the
uncertainty principle. To optimize the trade-off problems, the short-time Fourier transform and wavelet based algorithms
have been developed. Alternatively, the authors proposed the state-space frameworks based on the multitaper method in
the previous work. In this paper, we develop a real-time algorithm to estimate variances and spectrum using the
state-space framework. We test our algorithm in spectral analysis of simulated data.
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Input:
EEG data sampled at f; 1y, t = 1,2, ..., T
Applying non-overlapping window: w (sec)
Vector form: ¥y, [ X 1./ =w/f,, k=12, ... K

Initial parameter estimation:
For p-min data (1 € k < 60p/w),
Do EM algorithm (Eqgs. (11) & {(12))

{Repeatedly perform EM algorithm every p minutes)
Fork = % K
Ifkwmod60p -0
Do SS-MT algorithm (Egs. (8) & (9))

Else
Do EM algorithm (Egs. (11) & (12)
Smoothing parameters (Egs. (13) & {14))
Do S8-MT algorithm (Egs. (8) & (9))
End
End

Fig 1. Pseudocode of the proposed algorithm.
% 1. mMeh g2|E 2| Ak= E(pseudocode)
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Fig. 2. Spectrogram comparisons of the proposed algorithm and original multitpaer method:
(A) Original multitaper method (B) Adaptive state-space multitaper method
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