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Speech Enhancement in joint time-frequency domain based on
Real-Valued Discrete Gabor Transform

ZHOU Jian'? ZHAO Li' TAO Liang® JIN Yun
(1. Key Laboratory of Underwater Acoustic Signal Processing of Ministry of Education Southeast University,
Nanjing, China, 210096; 2. School of Computer Science and Technology Anhui University, Heifei, China, 230031)

Abstract;  In this paper, we propose a novel speech enhancement method in the joint time-frequency domain. It is motivated by
the fact that speech is actually a non-stationary signal and the joint time-frequency is the most important method when processing non-
stationary signal. Noisy speech is first transformed to the joint time-frequency by fast Real-Valued Discrete Gabor Transform ( RDGT) in
which the Gaussian window is used as the transform kernel function since they assure the best utilization of the information area in the
sense that they possess the smallest product of effective duration by effective width. The Minimum Mean-Square Error (MMSE) based
log-amplitude estimator of speech is derived under speech presence uncertainty hypothesis as well as the assumption that speech and
noise data are statistically independent Gaussian random variables. The noise spectral is estimated by Improved Minima Controlled Re-
cursive Averaging (IMCRA) algorithm. The clean speech estimate is got by inverse transform of RDGT. Experimental results show that
the proposed method is very effective in avoiding the musical residual noise and retaining weak speech components while retaining lower
computation complexity.

Key words: Real-Valued Discrete Gabor Transform ( RDGT) ; joint time-frequency domain; speech enhancement
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