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TV-MCP: A New Method for Image Restoration

in the Presence of Impulse Noise

BAI Minru", GONG Shihuan
(College of Mathematics and Econometrics, Hunan University, Changsha 410082, China)

Abstract ; For the problem of image restoration of observed images corrupted by impulse noise, the widely
used TVLI1 model may deviate from both the data acquisition model and prior model, especially for high noise lev-
els. To overcome this problem, based on MCP function, a new model called TV-MCP and its approximation meth-
od were proposed. It is proved that the approximation method converges globally to a stationary point of TV-MCP
model. Alternating direction method of multipliers was applied to solve the approximation sub-problem. In the nu-
merical experiments, TVLI1 and TV-MCP were applied to the problem of image de-noising and de-blurring in the
presence of impulse noise, which verifies the effectiveness of the proposed model and method. The results show
that TV-MCP outperforms TVLI, especially for the high noise level image de-noising. The maximum SNR value
of TV-MCP image restoration can reach 2 times that of TVL1 method.
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Fig. 2  Tests on Lena image corrupted by average
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Tab.1 SNR of restoration images under
different salt & pepper noise levels

/% TVLI Two-Phase ~ TV-MCP

Len 70 13.08 18.03 18.18
90 7.38 14.25 14,67

Boat 70 11.77 17.56 17.75
90 6.41 11.95 12.26

House 70 13.49 18.67 21.15
90 5.57 14. 04 17.78

Comeraman 70 12.14 14.31 15.53
90 7.78 11.54 11.92
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Tab.2 SNR of restoration images under
different random noise levels

Hig T8 35 K SNR/dB
/% TVLI Two-Phase ~ TV-MCP
Lena 50 15.29 17.49 18.87
70 8.09 13.54 15.17
Boat 50 13.33 16. 81 18.22
70 6.82 10. 66 12.37
House 50 15.33 20.09 21.68
70 7.54 12.05 15.56
50 13.16 19.07 21.74
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