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Research on Processing Method of Experimental Data about a Full-
automatic Measurement of Sound Velocity by Standing Wave Method

Shi Mingji Liu Bin

(School of Electronic and Electrical Engineering, Nanyang Institute of Technology, Nanyang, Henan 473004)

Abstract: Aiming at short comings of traditional sound velocity measuring instrument, people proposed and
used new automatic and intelligent sound velocity measuring instrument. The new measurement result has a
greater amount of data and more information. To process the data by traditional Origin software linear fitting
method will lead to large error, so it is necessary to explore a new method for data processing. The experimental
error mainly comes from the influence of the energy loss and the sub-maximum of the sub-frequency resonance.
The influence of energy loss can be eliminated by modifying the data according to the characteristics of data and
energy loss. In order to eliminate the influence of sub-maximum phenomenon, considering the occurrence of
extreme points in the sound speed measurement data has spatial periodicity, we use Fourier transform to process
the data to get the spatial spectrum of the signal, determine the wavelength of the acoustic wave and calculate the
sound speed. The data processing results show that Fourier transform eliminates the interference and reduces the
relative error from 1. 66% and to 0.23% , which is more suitable for processing the measurement data of sound
velocity. From another point of view, the sub-frequency resonance phenomenon is an important reason for the
formation of sub-maximum phenomenon.

Key words: sound velocity measuring instrument; energy loss; sub-maximum phenomenon; sub-frequency
resonance; fourier transform; space periodicity; spatial frequency
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