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Abstract—Aiming at the problem that speech signals are susceptible to noise interference in complex environments,
this paper conducts research and simulation on speech signal denoising methods based on the MATLAB platform. It
systematically analyzes the theoretical foundations of signal processing including Fourier transform and wavelet
transform, and mainly implements two classic denoising algorithms: spectral subtraction and adaptive filtering. In
addition, the construction of a simulation platform and performance tests are completed in the MATLAB environment.
The experimental results show that under the environment of white Gaussian noise, the signal-to-noise ratio (SNR) of
speech processed by spectral subtraction denoising reaches 14.59 dB with a mean square error (MSE) of 0.000 424,
which can effectively suppress noise while preserving the characteristics of speech signals. The performance of the
adaptive filtering algorithm is greatly affected by parameter settings; after parameter optimization, its SNR is
improved from -2.45 dB to -0.94 dB, and the MSE is reduced from 0.021 417 to 0.015 137. This study verifies the
denoising characteristics and applicable scenarios of the two algorithms, and provides a reference for the engineering
application of speech signal processing technology.
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