Image Enhancement Using Quadrqtic Programming
Synopsis
A simple but efficient image enhancement algorithm is proposed. We model the image enhancement problem as a quadratic programming problem, and the cost function of the optimization problem is formulated based on local gradients of an image. By adjusting the definitions of gain function and weighting function in the cost function, we can derive various kinds of intensity transfer functions to fit for different applications. Simulation results for contrast enhancement and shadow enhancement have demonstrated the feasibility of this approach in providing aflexible and efficient mechanism for image enhancement.
Environmental illumination has significant influence over image formation. When taking a picture in a dim (or very bright) environment, the captured images may suffer from poor contrast. In order to improve the visual quality of a badly illuminated image, plentiful algorithms have already been proposed in the literature. Among these image enhancement algorithms, the histogram equalization (HE) algorithm and its variants have been commonly used.The original HE algorithm maps the intensity values of an input image into the available dynamic range by adopting the cumulative density function as the intensity transfer function. However, this technique sometimes suffers from over-enhancement and the amplification of image noise. Moreover, since this HE method only uses global statistics, some tiny image details may easily get suppressed.
Besides histogram-based algorithms, some other algorithms proposed multi-scale approaches for image enhancement.In these approaches; the original image is first decomposed into different sub-bands. After that, these sub-band coefficients are adaptively adjusted to achieve image enhancement. For these multi-scale approaches, even though better enhancement performance may be achieved, additional computations, like forward and backward transformations, are required. We also model the image enhancement problem as an optimization problem, but with a much lighter computational load. Unlike the aforementioned optimization approach, we use image gradients and simple metric to form the cost function and the whole optimization problem is formulated as a quadratic programming problem. 

