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Abstract This paper proposes a noise robust voice activity detection with state transition processes of speech and 

noise. The proposed method constructs a clean speech / silence state transition model beforehand, and sequentially 

adapts the model to noise environment by using a parallel non-linear Kalman filtering when the observed signal is 

given. Speech / non-speech discrimination is carried out by calculating the likelihood ratio of a speech (clean speech 

+ noise) state to a non-speech (silence + noise) state with the adapted model. In addition, a backward techniques, 

i.e., a parallel Kalman smoother and a backward probability estimation, are used to estimate the noise and for the 

likelihood ratio calculation. 

Key words voice activity detection, non-stationary noise, state transition process, parallel non-linear Kalman 

filter / smoother, forward-backward estimation 
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