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High-accuracy phase estimation of single-tone based on restricted phase unwrapping

CHEN Yong, WANG Fang, YE Zhi-qing
(College of Physics & Communication Electronics, Jiangxi Normal University, Nanchang 330022, China)

Abstract: In order to estimate the original phase of a sinusoidal signal under noisy circumstances precisely, this paper pro-
posed a novel phase estimation method which based on restricted phase unwrapping and Tretter’ s phase estimation algorithm.
Firstly it acquired the coarse estimation of initial phase by using modified segmented DFT estimator. Then an appropriate linear
combination of observed phase, by which the ambiguity number of whole cycle restricted in a smaller integer set, was simply
unwrapped on the basis of the principle of minimum phase error. Formulas for evaluating the error probability of restricted
phase unwrapping and the RMS error of the initial phase estimation with different SNRs and lengths of signal are also presen-
ted. Simulation results show that the SNR threshold of restricted phase unwrapping method is much lower than that of common
unwrapping methods, and the estimator derived attains the Cramer-Rao lower bound (CRLB) at high SNR, which has better
. For SNR =5 dB and N =1023,
the RMS error of the initial phase estimation is about 0.9 degrees, and the error probability of restricted phase unwrapping is

performance than the segmented DFT estimator developed and the all-phase FFT estimator

only about 10 orders of magnitude when SNR =0 dB.
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