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More than ten million Americans have color-deficient vision.  The impact of this disability is broadly felt, and its importance is growing, as our society increasingly depends upon the display of color images for information and education. Nevertheless, creators and designers of images for color displays rarely account for the potential loss of information that may be experienced by color-deficient observers.  Consider the example shown below.  The image on the left is a photograph.  The image in the middle shows how that photograph would be perceived by a viewer with deuteranopic deficiency, one of the common forms of color-deficient vision.
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In a recent paper [1], which was awarded the Günther Enderle Prize (Best Paper, Eurographics 2005), we describe an algorithm for automated re-coloring of images to preserve information for color-deficient observers.  The right-hand image above shows the re-colored version of the original image, again as it would be seen by an observer with deuteranopic deficiency.   The algorithm also generates re-colorings appropriate for viewers with protanopic and tritanopic deficiencies, as well as re-colorings for those with monochromatism.

Although our algorithm is not yet real-time, we have a new design that we believe will reach this performance target.  We thus envision a software tool, suitable for conventional PC hardware, that provides a user-controlled, virtual lens which may be moved, re-sized, and applied to any section of the system display. The area under the lens would be re-colored in real-time, specifically to enhance the information content for viewers with any selected type of color deficiency.

As society becomes increasingly visually-oriented, with displays in homes, schools, automobiles, and sites for public information, it is important to provide the assistive technology that will allow all individuals to fully participate in the new modes of information exchange and education.  We believe that development of this tool offers an important opportunity to take a significant step in this direction.

[1] Rasche, K., Geist, R., and Westall, J., “Re-Coloring Images for Gamuts of Lower Dimension,” Computer Graphics Forum 24:3 (2005), pp. 423-432.

