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Abstract: The traditional periodogram spectral estimation method is an approximately unbiased spectral estimation
method, however, with the difficulties of estimated bias and estimated variance dilemmatic. To solve this problem, a
kind of accurate non-parametric multitaper method was introduced in this paper which is actually regarded as the im-
proved periodogram spectral estimation method based on filter banks. The multitaper method makes use of multiple
orthogonal windows for spectral estimation. By this means, the spectrum is estimated with excellent energy concentra-
tion. It can solve the problem of spectral estimation variance. The theoretical derivations and simulations show that the
multitaper spectral spectrum detecting algorithm is a low variance and high resolution spectrum detection method, es-
pecially for the weak signal detection under strong noise background. It has effective performance and outperforms
other spectrum detecting methods in low SNR.
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Figure 1. The process of periodogram viafilter banks
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Figure 2. The process of generating MTM
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Figure 3. The signal feature of Periodogram, MTM with SNR =20 dB
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Figure 4. Thesignal feature of Periodogram, MTM with SNR =5 dB
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Figure5. The detection probability with different SNR
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