EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

A probabilistic model for robust acoustic localization based on
an auditory front-end

Citation for published version (APA):

May, T., Par, vande, S. L. J. D. E., & Kohlrausch, A. G. (2009). A probabilistic model for robust acoustic
localization based on an auditory front-end. In M. Boone (Ed.), Proceedings of the NAG/DAGA International
Conference on Acoustics 2009 (pp. 254-). Nederlands Akoestisch Genootschap.

Document status and date:
Published: 01/01/2009

Document Version:
Publisher's PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 04. Oct. 2023


https://research.tue.nl/en/publications/658237cb-df09-4f28-a44e-24d9e20b983b

254 NAG/DAGA 2009 Program

Acoust. Soc. Am., vol. 116, 3075-3089). For two weli-separated spea-
kers in quiet the estimation error is generally less or equal 10°. In noisy
environments a single speaker can be localized with an error of less than
20°, even for a signal-to-noise ratio of 0 dB.
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Although extensive research has been done in the field of localizati-
on, the degrading effect of reverberation and the presence of multiple
sources on localization performance has remained a major issue. The
classical approach to localize an acoustic source in the horizontal space
is to search for the main peak in the cross-correlation function, which
corresponds to the interaural time difference (ITD) between both ears.
Apart from ITD, the interaural level difference (ILD) can confribute to
localization, especially at higher frequencies where the wavelength be-
comes smaller than the diameter of the head, leading to ambiguous ITD
information. Motivated by the robust localization performance of the hu-
man auditory system, its peripheral stage is used as a front-end for bin-
aural cue extraction. The interdependency of ITD and ILD on azimuth is
a complex pattern that depends also on the room acoustics and is the-
refore learned by azimuth-dependent Gaussian mixture models. Multi-
conditional training is performed to incorporate the spread of the binau-
ral features caused by multiple sources and the effect of reverberation.
The trained localization model outperforms state-of-the-art localization
techniques in simulated adverse acoustic conditions. Furthermore, the
model is capable of generalizing to changes in the simulated room ab-
sorption and to unknown sourcefreceiver combinations.
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The precedence effect shows the ability of the auditory system to per-
ceptually suppress reflections such that a single sound is heard at the
direction of the leading sound. A low frequency tone is localized on the
basis of its interaural phase, but the addition of its delayed copy alters
the interaural phase and thus its location. A larger bandwidth is needed
to stabilize localization at the lead either through integrating binaural in-
formation across frequency or through extracting information from the
temporal envelope. Increased spectral density will give rise to faster en-
velope fluctuations within an auditory filter, thus facilitating the evaluation
of binaura! cues from the envelope.



