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Phase Correction Correlation-based Phase Difference Estimation Method for
Non-half Period Sampled Signals
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Abstract: Aiming at the problem of phase difference estimation for non-half period sampled signals,a phase correction correlation-based of phase
difference estimation for non-half period sampled signals was proposed.Firstly,a phase match-based frequency estimation method was utilized to
estimate the frequency of sampled signals.Secondly,cross-correlation signals were gained by cross-correlation of sampled signals and the new
cross-correlation signals were constructed by shifting sampled signals and cross-correlation,which had the same error term with the original cross-
correlation signals.Thirdly,phase correction cross-correlation signals were gained by means of two cross-correlation signals.Finally,estimated
phase difference was obtained by utilizing phase correction cross-correlation signals and estimated frequency.Theoretical analysis indicated that
the proposed method had eliminated the influence of non-half period sampled signals on phase difference estimation,and achieved unbiased phase
difference estimation without estimating signal amplitudes.To validate the effectiveness and superiority of the proposed method,simulation on
conditions of different phase differences,signal-to-noise ratios(SNRs),signal lengths was performed.Then,the application experiment was conduc-
ted by using Coriolis mass flowmeters.Simulation and experimental results demonstrated that the proposed method improved the estimation preci-
sion of phase difference.lts estimation performance was better than those of the cross-correlation method,the data extension-based correlation
method and the quadrature delay estimator and its estimation errors were closer to CRLB by comparison.The measurement results of Coriolis
mass flowmeters validated the effectiveness of the proposed method in practice.
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Fig.1 Phase difference estimation results on conditions of
different phase differences
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