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Localization algorithm for infrasound source in air and
its error analysis

SHANG Chuxiang"’, TENG Pengxiao', LYU Jun', YANG Jun'’, CHENG Wei'?
(1. The Institute of Acoustics of the Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 101408, China)

Abstract: The progressive multi-channel correlation (PMCC) method is the primary method for locating the infra-
sound source. However, this method introduces errors due to ignoring the altitude difference between array elements.
In this paper, the time delay estimation algorithm based on the generalized cross-correlation is analyzed; the locali-
zation method based on incident angles of the plane wave with time delay is discussed; the source of errors of the
progressive multi-channel correlation method is studied, and it is determined that the errors of the infrasound source
localization come from ignoring the altitude difference between array elements. Based on the least squares method,
the method of calculating the incident angles of the infrasound wave without considering element height is derived.
The error simulation experiment of the triangular quaternion array with element height difference is carried out. The
maximum localization errors in all directions under the condition of ignoring the altitude difference between array
elements are 4°. The relationship between the maximum element altitude difference and the incident angle compu-
tation error is linear. The influence of the incident angle computation error on the main parameters and subsequent
localization is discussed.

Key words: infrasound localization; progressive multi-channel correlation method (PMCC); error analysis
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