ctive of the Colourblind

ndness, each level is designed to represent one of the three types of colour

protanopia, and tritanopia.

e Design #UI/UX Design #Gamified Learning
nclusion #Interactive Storytelling
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Research

Refers to Red/Green
colour blindness.

Congenital condition,
present from birth.
Defective or missing
medium-wavelength

cones (M-cones).

Affects1in12 menand 1

in 200 women according

to the UK National Health
Service.

Difficulty seeing different
shades of red, green and
yellow.

[

f \

Refers to insensitivity to
red light, leading to
confusion of greens,
reds, and yellows.

Hereditary condition
caused by defective or
missing long-wavelength
cones (L-cones).

Most common form of
colour blindness.

Difficulty distinguishing
reds and greens.

740 - 625 625 - 590

Refers to Blue/Yellow colour blindness.

Missing short-wavelength
cones (S-cones).

Struggles with
distinguishing between
colours containing blue or
yellow, such as green and
blue or and purple and red.

Peak Sensitivity:

564 - 580 nm

Defective short-
wavelength cones (S-
cones).

OPN1LW
L-cone

Normal Vision

Difficulty differentiating
green/blue and

red/yellow hues. DGUteranopla

Protanopia

Tritanopia

590 - 565

965 - 520 520 - 500 500 - 435 435 - 380

Peak Sensitivity:
420 - 440 nm

Peak Sensitivity:
534 - 545 nm

OPN1SW
S-cone

OPN1MW
M-cone

GREEN PINK GEYELLOW




Game Concept The game raises awareness about colour blindness by immersing players in its
. three main types: Deuteranopia, Protanopia, and Tritanopia. Starting in black and
& Design

white, players navigate colour-shifted levels, collect missing cone cells, and restore W
full colour vision. Completing all levels reveals the true colour spectrum.

CONE~5CIOLS
Gamg¢

Gather the missing red gene Protanopia is a celour

1 1 JBlindness resulting
Jer distracting or from insenzitivity to

pad 1ight. &)

=

namespace color :

= bufferToPalette(hex”

Home page designed
developed by Di
Milena Galindo Cla

&~

Game 1: Deuteranopia
Navigate platforms and
collect the missing green
genes while avoiding
falling to progress.

(Designed and
developed by Diana
Milena Galindo Clavijo)

= bufferToPalette(hex

Creating Colour Palette )
for Each Game




\
Game 2: Protanopia M{\W

3. Lose

The player loses all lives. Coica | WA o kT Hl
2. Gameplay . _— CONGRATS!
The player controls *‘ 1 OPHLILW (L-cone)
the eyeball,

navigating the DNA
chains to collect red

O oot onen, "9 [:{]H%Eﬁﬂl_lﬁ

4. Win

The player successfully restored L-
cone and the colour vision for
Protanopia.

1. Intro I
The start screen
introduces
Protanopia, and
explains to the player
about the gameplay.

mﬁ Concept and Gameplay

The second level, inspired by Space Invaders,

. focuses on Protanopia, or red-green colour
CORE~3CI0US blindness. The game design features a background
@ of two DNA chains missing red genes, visually
representing the condition. Players control an ¢ D, Code Implementation

eyeball avatar to collect red genes while avoiding The logic behind game: initial
other genes, with three lives available. Losing all setup, gene spawning, collision
lives ends the game, while collecting 10 red genes detection, and life tracking.
restores the missing L-cone and related vision.

Protancpia iz a colour
blindness resulting
from insensitivity Lo
bed liaht. &




2. Gameplay
The player navigates a maze, collecting blue genes and avoiding
incorrect genes while racing against the clock.

Game 3: Tritanopia

1. Intro
The start screen introduces Protanopia, and
explains to the player about the gameplay.

Tritanopia refers to
ELUE/ YELLOW calaour
Elindnes=. ﬂ

Concept and Gameplay
The third level centres on
Tritanopia through a maze-

style gameplay. Players are 4. Win
tasked with collecting the The player successfully restored S-cone
missing blue genes while and the colour vision for Tritanopia.

finding their way out of the
maze. Each correct gene
adds one score, while wrong
genes deduct one score. The
player has 100 seconds to
complete the maze; failure to
escape or falling below zero
score results in losing.
Successful completion
restores the S-cone and
related vision.

Code
Implementation
The logic behind
game: initial setup,
score management,
gene collection, and
the timer
functionality.

CONGRATS !

OPHLIEW [E—cone)

3. Lose
The score drops below zero or time
runs out.




In thisz FEtFQ_WﬂFld:
colour isn't Just fop

WELC{}ME T :?i-l"r:-:-:uit+z.j:'f ked to
traverse a pixelated

EGHE'“EEI|HHE I, jeurney through the

: edexs of thoze with
@ EﬂHEm Eclﬂus deuterancpias
pProtanapia; and

tritanapia.

Result Showcase

MOCOO00, p—

CONE~5CI0LS

Game Owver

FProtanopia iz a colaur
Blindnezs rezulting
from insenszitivity tao
red light.

COHGRAT !
OPH1IEW [E—cane)] callected!
A
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