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Abstract We propose an approach based on Complex Spectrum Circle Centroid (CSCC) of restoring complex
spectrum of the target signal from multiple microphone input signals in noisy environment. By synchronizing the
target signal with a proper time delay, the observed noise signals lie on the outline of a circle centered at target
signal on the complex spectrum plane. The spectrum of target signal can be restored by estimating the center of the
circle. We further propose a combination of this method with direction of arrival estimation of noise. The angles
between microphone inputs in complex plane have information about direction of noise. Under consideration that
this angle must be proportional to frequency, we can apply regression line approximation to the given angle estimate
obtained along frequency-bins. Hence the target spectrum can be reestimated with the help of the approximated re-
gression line. For evaluation of the proposed method, simulated experiments were performed. Signal-to-Noise Ratio
improved about 15 dB in anechoic room and about 9 dB in reverberant(150 ms) room compared to Delay-and-Sum.

Key words Microphone array, Complex spectrum, CSCC method, Phase difference
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Fig.1 Sound propagation to the microphone array. m;(t) is given

by synchronizing the target signal with a proper time de-

lay.
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Fig.2 Arrangement of signals received at microphones on com-

plex plane. S(w) is given by proposed method ,while the
point DS is given by Delay-and-Sum.
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Fig.4 Simulated room for experiment.
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Fig.6 Experimental result : Estimation of noise direction.
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Fig.5 Experimental result : Noise reduction performance.
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