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Abstract Image completion, which aims to remove objects or recover the damaged portions in a given
image, is an important task in photo editing. Recently, exemplarbased methods are considered to
complete images with large portions removed. However, structure inconsistency of the reconstructed
texture often appear when using those methods. In this paper, a new exemplarbased algorithm is
proposed to obtain global texture consistency by using global optimization. First, an energy function
is defined for measuring the quality of the reconstructed region. Then, the image completion problem
is formulated as minimization of the energy function which is done in an iterative form. Finally, the
slight color differences between the known region and the filled region are revised by the Poisson
image editing method. Compared with the existing exemplarbased methods which do greedy region
growing, the proposed method not only reconstructs the local color texture of missing region, but also
preserves the global structural texture of the image. An adaptive sampling method, which is based on
the saliency map of the image, is also adopted to construct the searching space. It dramatically reduces
the searching space and accelerates the nearest neighbor searching. The effectiveness of the proposed

method is demonstrated on several examples and comparisons.

Key words image completion; object removal; texture synthesis; global optimization; adaptive

sampling
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Fig. 3 Algorithm overview. (a) Original image; (b) Removed region; (c¢) Initialization of linear

interpolation; (d) Filled region after 5 iterations; (e) Result after first round of optimization; (f) Our final
result; (g) Result by [1]; and (h) Result by [5].
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Image completion, which aims to remove objects or recover the damaged portions in a given image, is an important task in

the digital image editing. T he early works placed emphasis on removal of small gaps, scratches, or superimposed text in the

image. For example, image inpainting technique could fulfill this task by solving partial differential equation. Recent works

place more emphasis on removal of relatively large objects in the image. It raises more challenges, and can t be fulfilled by

traditional inpainting technique.

Some exiting methods turn to the texture synthesis technique.

However, structure

inconsistency, of the reconsiructed texture often appear due to the.local searching approach used in these methods. In this paper,
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we propose a new exemplar-based algorithm to obtain global texture consistency by using global optimization. An energy
function is defined for measuring the quality of the reconstructed region. And the image completion problem is then formulated
as minimization of the energy function. Compared with the existing exemplar-based methods which do greedy regiongrowing,
the proposed method not only reconstructs the local color texture of missing region, but also preserves the global structural
texture of the image. An adaptive sampling method, which is based on the saliency map of the image, is also adopted to
construct the searching space. It dramatically reduces the searching space and accelerates the nearest neighbor searching. The
efectiveness of our method is demonstrated on several examples and comparisons in the paper. In the future, we will try to
extend our method to be suitable for the problem of video completion or mesh surface completion. We believe that the extension

is worthw hile and nontrivial. Our work is supported by the National Science Foundation of China and Microsoft Research Asia

under grant No. 60776799.
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