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Phase difference estimation method for Coriolis mass flowmeter based on
correlation and Hilbert transform

Shen Ting'ao, Li Ming, Li Hua'nan, Zhang Qixin
(Army Logistics University of PLA, Chongqing 401311, China)

Abstract : The phase difference estimation methods for Coriolis Mass Flowmeter are unsuitable for many high precision flow measurement
areas, due to high computational load, high calculation complexity, low real-time performance, and poor accuracy. To solve these is-
sues, a new phase difference estimation method for Coriolis mass flowmeter is proposed based on correlation and Hilbert Transform.
Firstly, the signal frequency is estimated by FFT, which is used to determine the integrer period of the sampling signal, and the non-in-
teger period sampling signals need to be extended. Then, the same frequency reference signal can be generated by using auto-correlation
of original signal. Then, the Hilbert Transform is conducted to these three signals, and the correlation functions of these three signals
with the transformed three signals can be computed. Finally, the formula of phase difference can be obtained by utilizing the sine func-
tions. Compared with traditional methods, the proposed method is suitable for both integer-period and non-integer-period sampling sig-
nals, and its accuracy, real-time and dynamic performance is superior. Simulations and experiment results verify the effectiveness and
superiority of the proposed method.
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Fig.1 Schematic diagram of the proposed method
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Table 1 Experimental results estimated by the three
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