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Detection and restoration of clipping distortion in audio signal

LIU Chun-hual, FU Qiang?, YANG Jia-wei!, YAN Yong-hong?
(1. School of Telecommunication Engineering, Xidian University, Xi’an 710071, China;
2. Institute of Acoustics, The Chinese Academy of Science, Beijing 100190, China)

Abstract: Clipping distortion in audio signal is an important part of signal restoration, whose aim is to make the
audio integrative in order to do further research on it. This paper presents a method for detection and restoration
of clipping distortions in audio signals. It begins with a description of the method for the detection of clipping
distortions based on the audio’s amplitude peak value, and creatively uses a least square AR (LSAR) repairing
method based on the AR modeling and the theory of the minimum mean square error for the restoration of the
clipping distortions. Subsequently, the results obtained by this method are shown, and the statistical results ac-
quired by the method effecting on the clipping distortions test collection - the signal to noise ratio (SNR) and the
value of the Perceptual evaluation of speech quality (PESQ) are presented. Obviously, the method is efficient when
it processes on the clipping distortions with different sample rates, achieves the demands of audio restoration, and

improves the audio quality.
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Fig.1 Principle of the detection of clipping distortions
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Fig.2 The detail description of the actual clipping distortion
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Waveform and spectrogram of analogue clipping
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(b) Waveform and spectrogram of analogue clipping after being
restored
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Fig.3 Waveform and spectrogram of analogue clipping before
and
after being restored
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(a) Waveform and spectrogram of original signal
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(b) Waveform and spectrogram of digital clipping
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Table1 The statistical results of SNR’s improvement
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/dB Lt/dB

1 44.1 15.741 30.809 27.275

2 44.1 10.961 25.404 24.120

3 44.1 10.898 20.763 12.169

4 44.1 11.860 22.783 18.622

5 44.1 12.724 20.682 12.711

6 44.1 10.121 21.852 17.439

7 8 15.547 16.202 16.832

8 8 15.158 16.959 16.905

9 8 16.127 20.649 23.228

10 16 17.355 19.783 17.934

11 16 18.822 27.546 20.820

12 16 12.255 16.356 13.590
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