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Abstract - Pitch extraction is important for
communication robots, since pitch may carry
information about intention, attitude or emotion
expression from the user’s speech. However, current
pitch extraction methods are not robust enough in real
noisy environments. In the present work, we make use of
microphone-array technology, and evaluate pitch
extraction of multiple speakers in real noisy
environments. The MUSIC method for sound source
localization, adaptive beamformer for source separation
and SACF method for pitch extraction have been used.
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Fig. 1. (a) The geometry of the 14-element microphone
array. (b) Robovie wearing the microphone array.
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Fig. 2. A map of the UCW haIIWay, witﬁ'locations of the
robot and the ceiling loudspeakers.
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Fig. 3. Obtaining the reference pitch contours from the
reference microphones.
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Fig. 4. Overall block diagram of the evaluated pitch
extraction.
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Fig. 5. The MUSIC-based sound localization algorithm,
and related parameters.
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Fig. 6 Speech separation using adaptive beamformer
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Fig. 7 Example of beamformer gain for a target source
close to 0 degrees, and interference sources at 50 and -60
degrees.
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Fig. 8 Pitch extraction method based on SACF.
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Fig. 9 Example of SACF peak pruning. .
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