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ABSTRACT: In general, image enhancement is an important issue for remote sensing images. However, the traditional image enhancements such as linear contrast stretching or non-linear histogram equalization are usually inadequate to strengthen all the detailed ground objects over the whole image. In the literature, a Multi-Scale Retinex (MSR) algorithm had been proposed to improve this problem. By assuming that the image is modulated by an illumination source with unevenly spatial distribution, MSR is able to compensate this spatially unbalanced illumination and increase visual quality of the image. However, if the input source is a multi-spectral image and MSR is applied to each band individually, the spectral correspondence existed between bands will be seriously affected. As a result, the color distortion will be caused in the enhanced image. In order to solve this drawback, another modification which only applies the MSR to the intensity component of source image was proposed. In that case, a RGB to ISH transformation is used in advance to obtain the intensity component. Nonetheless, sometimes the color distortion can still be caused because the intensity component extracted by RGB to ISH transformation is inadequate to represent the major brightness variation existed in the source image. In this study, the first principle component obtained by Principle Component Analysis (PCA) is used to represent the intensity component of the source image. Then, MSR is applied on this intensity component and balances their local brightness variation. After that, an inverse PCA is carried out and the enhanced image is generated. Theoretically, this approach can have less color distortion than using RGB to ISH transformation as a pre-processing because the first principle component usually can capture the major variation of intensity from the source image. Experiment results show that the proposed method can provide better enhanced results compared to aforementioned methods.
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