Full 216 color web palette

Safe Web Colorsfor color-deficient vision

Color Vision Defects

About 8% of (Caucasian) maes and 0.5% of femal es exhibit some form of color vision deficiency. Not taking
into account their specia needs could mean that 1 out of 20 visitors might not be ableto useawebsiteat al or
only with greet difficulty. Text might beillegible and images unrecognizable.

Designing web pages (or any type of user interface for that matter) for individuals with color vison deficiencies
can be achallenge. Descriptions on what colors are confused by individuals with color vision deficienciesare
abound, but difficult to gpply in practice. What does it mean that a particular type of color vision deficiency
causesindividuas to confuse reds and greens? What colors do such individuas actudly perceive? Thereare
aso many misconceptions and much misinformation about color vision deficienciesin the Human Factorsand
HCI literature. These makeit difficult to pin down specific recommendations.

Two main types of defects can be distinguished: red-green defects and blue-yellow defects. Red-green
defects occur in trichromatic and dichromatic forms. For blue-yellow defects, only adichromatic form has
been generadly accepted.

Individua s with red-green defects confuse colors from red through yellow to green. There are two forms of
red-green defects. protan and deutan. Protan defects have atrichromatic form, protanomaly, and a
dichromatic form, protanopia. Deutan defects dso have atrichromatic form, deuteranomaly, and a
dichromatic form, deuteranopia.

Individuaswith blue-yellow defects confuse colors from yellow through green to blue. Thereisonly a
dichromatic form, tritanopia. The existence of atrichromatic form, tritanomaly, has not been confirmed.

Tablel.
Color vison defects

Type Form Cause
Red-Green Defects

protanomaly trichromatic dysfunctiona L cones

protanopia dichromatic missng L cones

deuteranomaly | trichromatic dysfunctional M cones

deuteranopia dichromatic missing M cones
Blue-Ydlow Defects

tritanopia dichromatic missing S cones
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Trichromatic forms are thought to be caused by dysfunctiona cones. One conetypeisassumed to havea
spectral sengtivity Smilar to the sengtivity of another cone type. Dichromeatic forms are thought to be caused
by missing cones.

* Protanomaly is caused by dysfunctiond L (long wavelength, aso called red) cones. Inthiscase, L
cones have a spectral sengtivity smilar to M (medium wavelength or green) cones.
* Protanopiais caused by missing L cones.
*  Deuteranomaly is caused by dysfunctiona M cones. M cones have a spectra sengtivity Smilarto L
Cones.
* Deuteranopiais caused by missng M cones.
* Tritanopiais caused by missng S (short wavelength or blue) cones.
Individuaswith protanomaly and protanopiaaso have areduced sengtivity to long wavelengths. Reds
appear darker than normal.

Table2.
Type Incidence (%)
Males Females
protanomaly 1 0.02
protanopia 1 0.02
deuteranomaly 5 04
deuteranopia 1 0.01
tritanopia 0.005 0.005
achromatopsa 0.005 0.005
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Figurel.
The spectrum as perceived by individuals with normal color vision, protanopia, deuteranopiaand tritanopia
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Color transformations - Hexadecimal and Decimal
Thistable holds the standard 216 color web pa ette, with an gpproximation of the hues seen by color deficient
dichromats* [Notethat it isnot corrected for the loss of luminance experienced by protanopes at the longer
wavelengths]
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Normal Protanopia Deuteranopia Tritanoptia
Hexadecimal | Dedima RGB | Hexadecima | Decimd RGB | Hexadecimal | Decima RGB | Hexadecimd | Decima RGB

fffff 255255255 fffefa 255250250 ffeBef 255232239 f4fOff 244240255

ffffcc 255255204 fff2c8 255242200 ffdfc 255223200 fdefff 253239255

ffff99 255255153 ffeda2 255237 162 ffdaad 255218173 ffeaf9 255234249

ffff66 255255102 ffeaB6 255234134 ffd79d 255215157 ffe6f5 255230245

ffff33 255255051 ffed75 255233117 ffd594 255213148 ffebf3 255229243

ffffo0 255255000 ffe871 255232113 ffd592 255213146 ffedf2 255228242
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ffé6ec 255102204 130160 246 160159195 248121129
f6699 255102153 999db9 153157185 b19992 177153146 fdeer4 253110116
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f33ff 255051255 96b1ff 150177 255 679bf2 103155242 07178 240113120

ff3399 255051153 Ta8ece 122142 206 9d8b8f 157139143 fAcAf 251076079

255051102 143140139 167135092 254061062

I I R N

Page 60f23



Full 216 colorweb palette

988b4a 152139074 add4lc 173132028 ff3332 25505100

150177 255 094152241 fOBarl 240106 113
B
ffO0cc 255000204 ThaOff 123160255 838fc0 131143192 f6555a 246085090
ff0099 255000153 6e89d7 110137215 97888e 151136142 fado42 250064 066
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ff0066 255000102 888892 136136 146 a2835b 162131091 fd2h28 253043040
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ccffcc 204255204 fff1c5 255241197 ffdecc 255222 204 d3efff 211239255
ccffo9 204255153 ffeb97 255235151 ffd8ab 255216171 d9ecff 217238255
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