
Our Color Vision is Limited
Duc Dao



Overview of Visual System

• Light receptor cell types: rods & cones
• Rods: detect light levels
• Poorly lighted env: useful
• Well lighted env: no additional info

• Cones: detect colors



Color Input

• Cones types:
• Low frequency
• Medium frequency
• High frequency
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How We See Color

• Combine signal: subtraction
• Signal channel:
• Red-green difference: subtract medium – low frequency
• Yellow-blue difference: subtract high – low frequency
• Black-white: add low – medium frequency 
• => color-opponent channels



Vision is 
Optimized for 
Contrast, Not 

Brightness
sensitive to differences in color 

and brightness





Factors Effect Color Visibility
Color Presentation, Color-Blindness, and External Factors



Colors Presentation

Paleness

Color patch size

Separation



Color-Blindness

• color subtraction channels 
don’t function normally
• Most common: red-green



External Factors

• Variation among color displays
• Grayscale displays
• Display angle
• Ambient illumination



Guidelines for Using Color

• Separate colors by saturation, brightness, and hue
• Use colors: red, green, yellow, blue, black, and white
• Avoid color pairs that color-blind people cannot distinguish
• No dark reds, blues, or violets against dark colors

• Use color redundantly with other cues
• Separate strong opponent colors



Thank You


