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Study on Speaker Localization for Assistant Robots in Spacecraft Based on

Fine Interpolation of Correlation Peak
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Abstract ; Speaker localization is an important means for assistant robot in spacecraft to effectively distinguish
the astronauts from the environment and acquire the relative position relationship with the astronauts. To solve the
problem that the accuracy of robot sound localization algorithm based on time delay estimation (TDE) is limited by
sampling frequency and noise, a speaker localization algorithm based on six-element cone-shaped array via fine
interpolation of correlation peak (FICP) is proposed in this paper. The improved method based on the spherical
structure uses signal pre-processing and secondary correlation to reduce the noise, and uses the modified chirp-Z
transform (MCZT) rather than the fast Fourier transform (FFT) to calculate the refined spectrum for breaking
through the limitation of the existing time domain sampling rate. The improved method can effectively weaken the
fence effect caused by FFT. It can raise the resolution of correlation function and improve the accuracy of TDE and
speaker localization. Experimental results show that the speaker localization method based on FICP algorithm can
locate the sound source target efficiently, and the accuracy of the improved method is better than that of the method
based on generalized cross-correlation. Thus, the method can satisfy the localization requirement of the assistant
robot.
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Fig. 1 Layout of assistant robots
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Fig.2 Schematic diagram of six-element

cone-shaped microphone array
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