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VoiceFixer: A Unified Framework for High-Fidelity Speech Restoration 

Haohe Liu, Xubo Liu, Qiuqiang Kong, Qiao Tian, Yan Zhao, Deliang Wang 

Speech restoration aims to remove distortions in speech signals. Prior methods mainly focus on a single type of distortion, such as speech denoising or 

dereverberation. However, speech signals can be degraded by several different distortions simultaneously in the real world. It is thus important to extend speech 

restoration models to deal with multiple distortions. In this paper, we introduce VoiceFixer, a unified framework for high-fidelity speech restoration. VoiceFixer 

restores speech from multiple distortions (e.g., noise, reverberation, and clipping) and can expand degraded speech (e.g., noisy speech) with a low bandwidth to 

44.1 kHz full-bandwidth high-fidelity speech. We design VoiceFixer based on (1) an analysis stage that predicts intermediate-level features from the degraded 

speech, and (2) a synthesis stage that generates waveform using a neural vocoder. Both objective and subjective evaluations show that VoiceFixer is effective 

on severely degraded speech, such as real-world historical speech recordings. Samples of VoiceFixer are available at this https URL. 
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Abstract 

Speech restoration aims to remove distortions in speech sig­
nals. Prior methods mainly focus on a single type of distor­
tion, such as speech denoising or dereverberation. However, 
speech signals can be degraded by several different distortions 
simultaneously in the real world. It is thus important to extend 
speech restoration models to deal with multiple distortions. In 
this paper, we introduce VoiceFixer, a unified framework for 
high-fidelity speech restoration. VoiceFixer restores speech from 
multiple distortions (e.g., noise, reverberation, and clipping) and 
can expand degraded speech (e.g., noisy speech) with a low 
bandwidth to 44.1 kHz full-bandwidth high-fidelitv soeech. We 

However, this approach has limitations such as increasing com­
putational cost and accumulating the artifacts introduced by each 
speech restoration model. To our knowledge, restoring low­
bandwidth speech with multiple distortions has not been studied 
in the literature. 

This paper introduces VoiceFixer, a unified framework for 
high-fidelity speech restoration. VoiceFixer restores speech from 
multiple distortions (e.g., noise, reverberation, and clipping) and 
could expand distorted speech with a low bandwidth between 
I kHz and 22.05 kHz to a full-bandwidth high-fidelity speech 
signal. We design VoiceFixer based on a two-stage strategy: (1) 
an analysis stage that performs me! spectrogram estimation; (2) 
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