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Abstract

A noisy low-light image enhancement algorithm based on structure-texture-noise (STN) decom-
position is proposed in this work. We split an input image into structure, texture, and noise
components, and enhance the structure and texture components separately. More specifically,
we first enhance the contrast of the structure image, by extending a 2D-histogram-based image
enhancement scheme based on the characteristics of low-light images. Then, we reconstruct the
texture image by retrieving residual texture components from the noise image and enhance it by
exploiting the perceptual response of the human visual system (HVS). Experimental results on
both synthetic and real-world images demonstrate that the proposed STN algorithm sharpens the
texture and enhances the contrast more effectively than conventional algorithms, while providing
robust performance under various noise and illumination conditions.
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