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Abstract
Speech communication is gaining in popularity in many different contexts as technology evolves. With the
introduction of mobile electronic devices such as cell phones and laptops, and fixed electronic devices such as
video and teleconferencing systems, more people are communicating which leads to an increasing demand for
new services and better speech quality. Methods to enhance speech recorded by microphones often operate
blindly without prior knowledge of the signals. With the addition of multiple microphones to allow for spatial
filtering, many blind speech enhancement methods have to operate blindly also in the spatial domain. When
attempting to improve the quality of spoken communication it is often necessary to be able to reliably determine
the location of the speakers. A dedicated source localization method on top of the speech enhancement methods
can assist the speech enhancement method by providing the spatial information about the sources.
This thesis addresses the problem of speech-source localization, with a focus on the problem of localization
in the presence of multiple concurrent speech sources. The primary work consists of methods to estimate the
direction of arrival of multiple concurrent speech sources from an array of sensors and a method to correct the
ambiguities when estimating the spatial locations of multiple speech sources from multiple arrays of sensors. The
thesis also improves the well-known SRP-based methods with higher-order statistics, and presents an analysis of
how the SRP-PHAT performs when the sensor array geometry is not fully calibrated. The thesis is concluded by
two envelope-domain-based methods for tonal pattern detection and tonal disturbance detection and cancelation
which can be useful to further increase the usability of the proposed localization methods.
The main contribution of the thesis is a complete methodology to spatially locate multiple speech sources
in enclosed environments. New methods and improvements to the combined solution are presented for the
direction-of-arrival estimation, the location estimation and the location ambiguity correction, as well as a sensor
array calibration sensitivity analysis.
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