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Abstract

Individuals with color vision deficiency perceive colors differently from those with
normal vision. This can lead to difficulties in daily life and work. To address this
issue, we propose developing an application utilizing Color Universal Design principles
to convert color combinations that are challenging for individuals with color vision
deficiency into combinations that are easier to recognize.

This application adapts to the specific type of color vision deficiency, modifying
color combinations that are hard to distinguish into more discernible ones. Color
vision deficiency occurs due to abnormalities in the cone cells of the retina, which
function in bright environments. These cone cells include L-cones that respond to
long wavelengths such as red, M-cones that respond to medium wavelengths such
as green, and S-cones that respond to short wavelengths such as blue. The condition
arises from defects in one or more of these cone types, and the distinguishable
colors vary depending on the affected cone.

Color vision deficiency can be inherited, and no definitive treatment for hereditary
color vision deficiency has been established to date. Therefore, this study explores
the development and publication of a web application aimed at assisting individuals
with color vision deficiency in color recognition, using Python as the primary programming
language. The study focuses on constructing and publishing the web application
through PythonAnywhere, implementing features such as image processing and
user interaction, and discusses the technical choices made during the development
process.

Keyword Color vision deficiency, Color Universal Design
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