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Application of Welch Power Spectrum Estimation Algorithm
in Phase Noise Measurement
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Abstract: Contrary to the problems existing in traditional power spectrum estimation method, e. g. , unstable spectrum distribution and the time
varying characteristics of the signal can not be reflected, the phase noise measurement method based on Welch power spectrum estimation
algorithm is proposed. With this method, through estimating power spectrum of different measured signal, Welch method data segmentation and
window function can be selected correspondingly, and the mathematical model of phase noise is established, then the relationship between phase
noise and noise power spectrum is analyzed. The result of tests indicates that this method possesses advantages of adapting the randomness and

impulsiveness of noise signals, and the mean square error of noise power spectrum is greatly decreased, it can be applied in phase noise

measurement.
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Fig. 1 Influence curves of overlap length on the

performance of spectral estimation
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Fig.2 Comparison of different window functions of Welch method
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Fig.3 Schematic diagram of Welch method data
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Fig.4  Comparison of the simulation results of Welch
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