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A Hybrid Adaptive Beam-former and Post-filter for Speech
Enhancement in Real Environments

A. Avokh?, Assistant Professor; H. R. Abutalebi?, Professor

1- Young Researchers and Elite Club, Najafabad Branch, Islamic Azad University, Najafabad, Iran, Email: aavokh@pel.iaun.ac.ir
2- Speech Processing Research Lab (SPRL), Electrical Eng. Dept., Yazd University, Yazd, Iran, Email: habutalebi@yazd.ac.ir

Abstract: Diversity of the noise fields in real environments makes difficult to design an efficient de-noising system. This paper
addresses the problem of speech enhancement in real environments. Towards this goal, we present a hybrid scheme based on the
adaptive beam-forming and post filtering. In order to capture the adaptive conditions of the environment, we adopt two algorithms:
steepest descent and least mean square. We also consider the application of the post-filters on the output of the beam-former. As an
advantage, the proposed structure not only produces some controlled nulls to reduce the directional noises, but also adaptively
minimizes the power of diffuse and uncorrelated noises. The study of the convergence of the proposed algorithms and also the behavior
of the diffuse noise in real conditions are other issues considered in this paper. Numerical results of our comprehensive implementation
confirm the efficiency of the proposed scheme in suppression of the real environmental noises.

Keywords: Microphone array, Speech enhancement, Beam-forming, Post filter, Diffuse Noise.
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'® Steepest Descent ' Diffuse
V¢ Far-field " Signal to Noise Ratio
¥ Finite Impulse Response ¥ Beam-former
" Frequency bin ¥ Beam-pattern
** Look Direction ® Constant Directivity Beam-former
" Mean Square Error * Constrained Least Mean Square
" Post filter ¥ Linearly Constrained Minimum Variance
111 condition * Superdirective Beam-formers
 Gradient based * Minimum Variance Distortionless Response
** Short Time Spectral Amplitude ' Linear Minimum Mean Square Error
* Prior SNR " Pre-whitening Transform domain Least Mean Square

. i i .
v posterior SNR ) M(I)_delt.Based Expectation-Maximization Source Separation and
ocalization

™ White Gaussian Noise . . Lo
¥ Learning-Based Particle Swarm Optimization

" Delay and Sum Beam-former ' Least Mean Square
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