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Abstract

The total variation (TV) regularization term plus L1 norm, denoted by TV/L1 model, is widely
used to the problem of image restoration where the observed images are corrupted by blur and
impulse noise. However, TV/L1 model may produce a poor recovery solution, especially for high
noise levels. In order to overcome the problem, we propose new modification of TVL1 (MTV/L1)
which a linear correction term, constructed by an arc-tangent function, is added. Alternating di-
rection method of multipliers (ADMM) is presented to solve the TV/L1 and MTV/L1 models. Nu-
merical experiments verify that our proposed approach outperforms TV/L1 in terms of sig-
nal-to-noise ratio (SNR) values and visual quality, especially for high noise levels.
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(a) Original (b) Corruption: 90% (c) SNR 7.13dB (d) SNR 14.05dB

Figure 1. Recovery images corrupted by 90% level salt-and-pepper noise and average
blurring. (a) original image, (b) corruption image, (c) recovery image by TV/L1, (d)
recovery image by MTV/L1
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