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Standford University Daltonization Algorithm

For Protanopia, Normal Vision For Protanopia, Protanopic Simulation

For Deutanopia, Normal Vision For Deutanopia, Deutanopic Simulation

For Tritanopia, Normal Vision For Tritanopia, Tritanopic Simulation

A fast, color consistent algorithm that recolors using on an error matrix produced
by subtraction of the CVC simulated image from the original image that is then 
added to the original image.

For Protanopia, Normal Vision For Protanopia, Protanopic Simulation

For Deutanopia, Normal Vision For Deutanopia, Deutanopic Simulation

For Tritanopia, Normal Vision For Tritanopia, Tritanopic Simulation

Inverse Error Recoloring Algorithm

A color consistent algorithm that recolors using the inverse of the error produced
by subtraction of the CVC simulated pixel from the original pixel.

Adaptive Mapping Algorithm
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For Red-Green CVC, Protanopic Simulation

For Red-Green CVC, Normal Vision For Red-Green CVC, Deutanopic Simulation

For Blue-Yellow CVC, Normal Vision For Blue-Yellow CVC, Tritanopic Simulation

Protanopic Simulation Deutanopic Simulation Tritanopic Simulation

Normal Vision

IRIS (Image Re-coloring and Image Simulation) is a tool I built for ArcMap to assist
map makers at public health agencies create inclusive maps. IRIS was designed as a compliment to
Harrower and Brewer's (2003) ColorBrewer, an online color scheme generator, and Jenny and Kelso's
(2007) Color Oracle, a colorblindness simulator . All three tools were produced to assist map makers in
crafting color vision confusion (CVC) accessiblecartographic products. In an attempt to make map colors
more distinguishable, IRIS offers users a choice of re-coloring algorithms devised by computer scientists
as well as an original re-coloring algorithm based on selective inverse color conversion. Also included is
an adjustable CVC simulator for active and layout views. This poster features three of these tools:
adaptive mapping, Daltonization (named after physicist John Dalton) and inverse error recoloring
algorithms . The Daltonization and inverse error algorithms provide consistent re-coloring . For instance,
a red pixel (RGB:255-0-0) will always recolor to fuchsia (RGB:235-0-155) regardless of the image.
Conversely, the Adaptive mapping algorithm re-colors based on the images color composition . This type
of algorithm may be inappropriate for a map series as a red point may appear fuchsia in one image and
pink in another. The fastest tool is the Daltonization algorithm due to its matrix structure . The adaptive
mapping and inverse error algorithms re-color on a pixel by pixel basis. In addition, IRIS offers various
grayscale algorithms . The CVC simulations were generated using �9�L�p�Q�R�W�¶�Vcolor appearance model
(Viénot et al., 1999).

Inherited CVC is a visual impairment that affects approximately 8% of males and less than 1% of females
residing in the United States. Acquired CVC, however, is a side effect of a variety of medical issues
including macular degeneration, glaucoma, diabetes and glaucoma (Rosenthal and Phillips, 1997). As the
life expectancy increases to over 77 years (CDC, 2009), so does the likelihood of age related visual
impairment (WHO, 2009). Approximately 82% of persons suffering from a visual impairment are age50
and older. Careful consideration of this visual impairment is necessaryto produce maps that all users can
view and understand. This is especially true when geovisualizing health data pertinent to the elderly such
as west Nile virus, influenza and heat events. IRIS was created to assist in thoughtful map design, not to
replace it .
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