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Reconstruction method for restoring the natural color of an image

TAO Linmi, YUAN Chun, WANG Haoda
(Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China)

Abstract: Currently, the digital camera captures one color component at each pixel location through a color filter array
and reconstructs a full-color digital image. The compressed sensing theory has proven that this reconstruction is based
on the error bound with sparse coding dictionary. However, in practice, there is a hidden problem: the sparse coding dic-
tionary needed for image reconstruction is learned from the image database while the current digital images are recon-
structed. Thus, there is a cyclic paradox of reconstructing images from the reconstructed image learning dictionary. To
solve this problem, this study proposes and constructs a fully sampled color image dataset called Sandwich to break the
cyclic paradox of compressed sensing theory in the application of image reconstruction, enabling the compressed sens-
ing method to reconstruct truly natural color images. The dictionary trained from the constructed Sandwich dataset can
be applied to several domains, such as image super-resolution reconstruction, denoising, and restoration. The in-depth
image reconstruction experiments show that the dictionary trained using the Sandwich image dataset is better than the
dictionary trained using the traditional dataset in terms of both dictionary atomic characteristics and the reconstructed
image quality.
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