76

VR S o83 ST FHY AL 24

An Application of the Kalman Filter for Attenuation of
Colored Noise Superimposed on Speech Signal
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ABSTRACT

A speech enhancement algorithm which attenuates nonstationary colored noise is presented in this paper. The al-
gorithm cousists of a stationary Kalman filter and the simple speech/nonspeech detector. While the conventional en-
hancement systems are focused on a stationary and/or white background noi_se, this study is focused on the more re-
alistic nenstationary and nonwhite noise, An AR model-based vector Kalman filter is'used as a noise suppression sys-
tem and a short-time energy threshold logic is used as a speech/nonspeech classifier. For Kalman filtering. noise
coefficients are estimated in the nonspeech frame, and speech coefficients are estimated by applying the EM iter-
ation algorithm, Simulation results using the car noise are presented based on the signal-to-noise ratio and informal
listening tests. According to the experimental results, background noises in the nonspeech frames are eliminated
almost completely, while some distortions are noticed in the speech frames. The distortion becomes severer as the
SNR is reduced to 0dB and -5IB. Intelligibility, however, is not degraded significantly,
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