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Research and application of sound source localization technology based on TDOA
PENG Shuozhong, ZHANG Junjie, QIANG Junbao

(School of Information and Communications Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Sound source localization technology has wide applications in many fields, such as intelligent monitoring, robot
navigation, drones, voice enhancement, etc. Among them, the positioning method based on arrival time difference has attracted
much attention due to its high accuracy and real-time performance. Considering the two indicators of easy implementation and high
accuracy, a sound source positioning system based on the Time Difference of Arrival ( TDOA ) algorithm is proposed. The
implementation method of TDOA technology is analyzed, and the sound source positioning model, time delay estimation model,
arrival time difference sound source positioning algorithm and geometric azimuth coordinate prediction are introduced. By comparing
generalized cross—correlation and generalized quadratic cross—correlation, the microphone array coordinates are set. The performance
of different algorithms is compared under the condition of signal —to—noise ratio, the impact of noise and reverberation on delay
estimation is discussed, and corresponding solutions are proposed. The paper elaborates on the application of spherical waves in
sound source localization and improves the signal’s ability to resist noise of the generalized quadratic cross—correlation algorithm. In
order to verify the effectiveness of the algorithm, a sound source localization method based on geometric azimuth coordinate
prediction is used, and the performance of different algorithms is compared through experiments. Experimental results show that the
improved algorithm shows superiority in sound source localization, the predicted coordinates are close to the real coordinates, and
the positioning error is small. This provides an effective solution for spatial sound source localization and has guiding significance for
practical applications.

Key words: TDOA algorithm; sound source localization; positioning algorithm; positioning performance; generalized quadratic
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Fig. 1 Basic framework of sound source localization model
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Fig. 2 Flow chart of time delay estimation
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Fig. 3 Far—field model of sound source localization estimation
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Fig. 5 Flow chart of generalized quadratic cross — correlation
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