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Suppression of similar frequency noise in the design of
ultrasonic flow-meter with TDC

LIANG Hong-xiang, WANG Run-tian, ZHOU Yan
(Shanghai Acoustics Laboratory, Acoustics Institute, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: A method of designing ultrasonic flow-meter with TDCs is introduced and the similar frequency noise’s in-
fluence on the precision of ultrasonic flow-meter is also analyzed. By modeling the noise and the signal and using max-
imum likelihood estimation method (MLE) the unknown phase and amplitude of the noise and the signal are estimated.
Based on the estimation, a solution of suppressing similar frequency noise and an improved design method are presented.
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Fig.1 V-type time-of-flight ultrasonic flow-metering
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Fig.7 Histogram plot of noise’s phase-estimation
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Fig.10 Histogram plot of signal’s amplitude-estimation
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