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Application of deep learning for accurate source localization using
sound intensity vector
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ABSTRACT: Recently, the necessity for sound source localization has grown significantly across various
industrial sectors. Among the sound source localization methods, sound intensimetry has the advantage of having
high accuracy even with a small microphone array. However, the increase in localization error at high Helmholtz
numbers have been pointed out as a limitation of this method. The study proposes a method to compensate for the
bias error of the measured sound intensity vector according to the Helmholtz numbers by applying deep learning.
The method makes it possible to estimate the accurate direction of arrival of the source by applying a dense
layer-based deep learning model that derives compensated sound intensity vectors when inputting the sound
intensity vectors measured by a tetrahedral microphone array for the Helmholtz numbers. The model is verified
based on simulation data for all sound source directions with 0.1 < kd < 3.0. One can find that the deep learning-
based approach expands the measurement frequency range when implementing the sound intensimetry-based
sound source localization method, also one can make it applicable to various microphone array sizes.
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Fig. 1. (Color available online) The calculated intensity vector by using tetrahedron microphone array at kd' = 3.0.
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Fig. 4. (Color available online) Averaged MSE and
DoA error with respect to Helmholtz numbers.

Table 1. Quantitative analysis of the test result for kd

is 1, 2 and 3.
Evaluation metric kd=1 kd=2 kd=73
Biased 2.22E-05 | 5.40E-04 | 7.52E-03
Fig. 3. (Color available online) Configuration of the MSE Compen. | 1.02E-04 | 1.02E-04 | 4.19E-03
tetrahedral microphone array to implement sound Biased 043 216 205
intensimetry, Here, m;, mp, ms, and my indicate the DOAoem)r 1ase : : :
position of the microphones, ©) Compen. 0.23 0.22 1.14
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