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Barrier-Free Play

Designing an accessible gaming controller to provide a level playing field for individuals with imited dexterity
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Problem Statement

Individuals with limited dexterity struggle using traditional video game controllers
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Design Process (4 iterations)

Buttons: Based on Arduino tactile buttons; 3D-printed shell design to fit button cap,
reduced brittlenness. Added variety of shapes, designs, and textures for customizability

Frimary Objective

e Design an equitable video game controller that

individuals with various kinds/cases of limited dexterity and lack access to alternatives to experience gaming’s benefits, undermining UN S o
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E E E ﬂ n d a r l_-l ﬂ I:u E Etl u E E - Joystick: Used Arduino joystick. First designs lacked customizability; 3D-printeed in
e Reduce financial barriers to accessible technology l:l p p P r ﬂtﬂtl__l p E F'I_FlITI screwable halves for replacement; added supporttpjoystl base for durability

o Make the ContrO”er as CUStomizable as pOSSible Welcome to your customer controller setting manager! pressing
I bUttOn # ) Hfare, you Cﬁn change the controls for any of yourcontroller's but'tons.. .
The "Edit Controls” buttons lets you change the settings, and once you're satisfied,
on click the "Save Controls" button to start using your new controls on your controller! dOWﬂ on
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Traditi | (i TN . troller: for varied Shell: Rectangular shape
Faditionad (lneqL” d E) gaming controlier: Button 3: Button 9: Joystick 1 Sensitivity: tremor and based on keyboard.
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' ' ' Hiti Have you or someone you know . - o Self-testi for f ti lit . limited dexterity gl , troll
Barriers faced by gamers with disabilities . y y ': ﬂ ntr ﬂl.l.E l- spread-out buttons for different hotkeys switchable elf-testing for functionality using limited dex ?I’.I y g ov.es (af)p controller) .
(select all that apply) avoided or stopped gaming due to f— . button caps e Feedback from volunteer testers (tremor, arthritis, Parkinson’s, MECP2 Duplication Syndrome)
(“Accessibility in gaming report”) difficulty using the controller? various button designs ¢ connect to
None (Survey we Conducted) and textures (arrOW keyS, Arduino SMD
LEGO block, shapes) buttons (translated from Mandarin)
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Complex Setup

screw-on joystick

Availability \
Inaccesibility 77.8% buttons
0 10 20 30 | | \ emulate hand
Percentage Ardumo L.eona.rdo with shape (for
Data Collection: Jumper wires iDKSELS minimal hand
e Interviewed 3 adaptive technology professionals (Mr. Darrell Hilliker, Mr. buttons/joystick (inside) movement)

Kyle Ott, Mr. Marshall Tumperi)

e Surveyed and interviewed local schools’ special education staff, students, 281 void processJoystick(int joystickNum) { | |
. . 282 /1 joystickMum represents.whlch joystick (Joystick 1: & or Joystick 2: 1 c d . E lt
and other community members in our user base 284 1/ X and ¥ varisbles to correspondingly use ﬂ E ESLULILS
e Referenced surveys conducted by other organizations (P oo Tert and rioht arroms { nrocessJoystick function: processes Using interchangeable and larger buttons, an app for customization, and cost-
287 if (joystickNum == 86 && joystickNum < 2) . . ) .
288 e sty joystick movements (Arduino code) effective materials, Game Changer allows all to equally enjoy the vast benefits of
298 5 5 o e .
1. Affordability: must cost less to make than the Xbox Adaptive and Playstation 201 (1 omvert raw analog values (8 1023) to sentered values (512 to 512) gaming regardless of physical ability or financial status.
ACCESS COntrO”erS (<$70) ;gi int centeredY = anal ameJoysticks[joystickNum].yPin) - 512:
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2.Customizability: interchangeable buttons and controls to play various 25 canst int DEADZONE = 66: Reads x, y values from the analog -
gamesl,(code a user-friendly app to personalize button-key mappings and 298 17 (abs(centeredx) < DEADZONE) oins for the joystick
joystick sensitivities 300 } '
J y IR . o 381 if (abs(centeredY) < DEADZONE) { .
3. Accessibility: larger controller and buttons with optimized arrangement for i y cemerear = 9 Ignores small, accidental e Our controller is durable (strong 3D-printed shell, buttons last ~500,000 clicks) and
=y Sou N
minimal hand movement 385 /1 Apply sensitivity (18 - 188) to readings movements inside deadzone (hEIPS costs $52 to make (<$70.00)
3686 /f At sensitivity = 16: very slow movement (scaled by 6.2) . ) ] . ]
307 // At sensitivity = 168: very fast movement (scaled by 2.6) | with tremor) e Game Changer has large, easy-to-press buttons and a joystick that are adjustable in
308 float sensitivityFactor = map(sensitivity, 16, 188, 286, 288) / 166.8;
I 1 Durab"ity_: Strong bUttonS1 jOyStiCk1 and She” g‘?g int adjustedX = centeredX * sensitivityFac . M It. I. d. b h ContrO”er/app
N . . int adjustedY = centeredY * sensitivityFactor: uitiplies X readin user-cnosen .
2.Consistent Performance: no lag or delay during use i + adjustedy = centeredy tivityF \ p il y g y e No lag when testing, Leonardo board has adequate clock speed of 16 MHz
) 313 // Ensure values don't exceed limits SenS|t|V|ty (persona“zable based on i

o o . 314 adjustedX = constrain(adjustedX, -512, 512);
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