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Abstract

In this paper, a noise suppression algorithm is proposed to establish a mathematical relationship
between amplitude distortion and prior signal-to-noise ratio and post signal-to-noise ratio (SNR)
in speech signal processing, due to the introduction of noise from the estimated pure speech am-
plitude error. Speech enhancement process can be expressed by gain function, but the gain func-
tion will introduce two types of speech distortion: amplifying distortion and attenuating distortion
of speech signal amplitude. In fact, when the processed speech contains only attenuation distor-
tion and amplification distortion less than 6 dB, the influence on speech quality is relatively small.
It is necessary to limit the amplitude spectrum after enhancement. At the same time, different
constraints for speech regions with amplification distortion exceeding 6 dB will help to improve
speech quality. In this paper, we propose a fusion of geometric phase information to establish the
mathematical relationship between amplitude distortion and prior signal-to-noise ratio and pos-
teriori signal-to-noise ratio. According to the criteria of priori SNR and post signal-to-noise ratio,
the restriction of amplify distortion exceeding 6 decibels, attenuation distortion and less than 6
decibels is given at the same time. Experimental results show that the algorithm proposed in this
paper is simple and feasible, and it can effectively improve speech quality and improve speech in-
telligibility.
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Figure 1. The geometric relationship between pure speech, noise and
noisy speech spectrum
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Figure 2. Speech spectrogram of pure speech signal
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Figure 3. Speech spectrogram with noisy speech
[ 3. HIREEIEEE

Frequency

0.5 1 15 2 2.5

Figure 4. Speech enhancement spectrogram based on am-
plitude decision condition constraint
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Figure 5. Speech enhancement spectrogram based on im-
proved condition algorithm in this paper
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