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The background noises produced by the train are composed of both stationary and non-stationary
signals. The conventional methods based on single-channel can not used in this case because the
decision procedure has only two levels that is yes when speech is present or no when speech is
absent. That method suited with highly signal-to-noise ratio (SNR) and white noise. Thus the
performance and quality of the output speech is reduced. This thesis proposes a noise reduction
method based on the fuzzy decision making of the fuzzy inference system (FIS). The FIS have two
input parameters: the average energy and the difference of average energy. The analysis of the FIS
is done in the domain of the perceptual wavelet packet transform (PWPT), which is the
psychoacoustic modei of human. The output of the FIS is used to modify the PWPT coefficients in
such a way that it is more likely that the noise components are reduced while the speech signal is
enhanced. The enhance speech signal is the result of the inverse perceptual wavelet packet
transform (IPWPT) of the modified coefficients. The experiment results show that the proposed
method gives lower distortion than do the conventional methods especially when the input SNR is
low; e.g. at SRN at 0 dB the proposed method improves the average output SNR level up to 3.64
dR.



