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A Sound Source Localization Method for Microphone Array

with Arbitrary Configuration

HE Qian"?, HAN Kai"?, FENG Jianmin"?, FAN Junling"?
(1. Aircraft Strength Research Institute of China, Xi’an 710068, China; 2. Key Laboratory of Aviation Science

and Technology on Full Scale Aircraft Structure Static and Fatigue Strength, Xi’an 710068, China)

Abstract: It is significant to locate abnormal sound rapidly and accurately in aircraft structure
static/fatigue test for structural damage detection. A sound source localization method for
microphone array with arbitrary configuration is presented considering complicated environment
of aircraft structure static/fatigue test. The method obtains a sound source signal with known
coordinates by microphones with arbitrary configuration, and the calibration equations of
microphone coordinates are established and solved by an optimization method to determine
microphone positions with arbitrary configuration. A generalized cross-correlation method
combined with the signal endpoint detection method on the basis of the time delay of arrival
(TDOA) algorithm is employed to reduce TDOA error from different microphones, and a sound
source localization technological process is built. The method is validated by locating three sound
sources in laboratory environment. Results show that sound source localization is realized by the
method even when microphones are arrayed arbitrarily. The calibration accuracy of microphone
position coordinates is at millimeter-level, and the accuracy of sound source localization is at

centimeter-level. The results meet the accuracy level requirement of sound source localization in
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complex environment of aircraft structure static/fatigue test. Compared with the existing sound

source localization method,

the proposed method can realize arbitrary configuration of

microphones according to the environment, and is more suitable to sound source localization in

complicated environment of aircraft structure static/fatigue test.

Keywords: sound source localization; microphone array; arbitrary configuration; static test;

fatigue test
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