DeviceABLE: A Novel Hands-Free Computing App for People with Disabilities
(see attached project photos)

Unfortunately, for millions of people with disabilities, hands-free computing is their only
option, but the current technologies have many drawbacks: very expensive, less functional, bulky
/inconvenient gears, less accurate etc. That is why I created DeviceABLE that not only solves all
these issues, but also provides many more innovative features. DeviceABLE is a novel app — the
only comprehensive app in the market for full computer usage; and is also free, hands-free, and

hardware-free. It's also highly accurate, user-friendly, and has many useful customizable features.

For my innovation, I used Python, computer vision, and 15 libraries. My app has three
softwares: 1.) I made a virtual mouse that follows your head movements, by capturing video
using OpenCV, detecting facial landmarks using MediaPipe, and utilizing the PnP algorithm for
cursor movement. The mouse left/right clicks and dragging/scrolling works by closing/opening
your eyes/mouth respectively, for 2-seconds (utilizing EAR and MAR algorithm). 2.) I built a
customizable on-screen keyboard which types when you hover on a key for 2-seconds (utilizing
PyAutoGUI). 3.) I also created a voice-assistant that has 30 commands to enhance functionality.
Finally, I used threading for faster app speeds, then used Pylnstaller to convert all my app’s

scripts to .exe. Then, I created an installer using Inno setup for other computers to run my app.

I tested my app on a diverse group, including two people with disabilities; and found that
my app’s average accuracy was 91%. By conducting two statistical t-tests, | found that my result
was highly statistically-significant with 99% confidence. I also tested and compared my app with
six other apps and found that DeviceABLE is the best — there is no other app like mine in the
market. My app also received 15 excellent feedback from five AT professionals and testers from
Technology for Living, Neil Squire, and Spinal Cord Injury BC. 80% of disabled people in

developing countries don’t have access to assistive technology, so my app will be very helpful.
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Product Gap:

DeviceABLE's Features:
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DeviceABLE App's Average Accuracy
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Average Accurocy Group 1 Group 2

Mean 90.5 Mean 9238 8853

Variance 422 Variance 5034 3361

Observations 12 Observations 6 6

Hypothesized Mean 85 Hypothesized Mean Difference 0

df 11 df 10

t Stat 291 t Stat 1.029

P(T<=t) one-tail 0.0071 P(T<=t) one-tail 0.164

t Critical one-tail 1.80 t Critical one-tail 1.812

P(T<=t) two-tail 0.0142 P(T<=t) two-tail 0.328

t Critical two-tail 2.2010 t Critical two-tail 2.228
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Six other apps were tested and compared with DeviceABLE; and it was found that | The average accuracy of 12 different participants (unpaired) was randomly
the mean accuracy of those six apps was 81%, so a higher benchmark of 85% was | divided into two equal groups (6 participants each) for comparison. 4, was ‘not
set as hypothesized mean. H, was ‘rejected’ because ¢ stat = 2.91 > t critical = 1.80, | rejected’ because ¢ stat = 1.03 < t critical = 2.23,and also p-value = 0.33 > a =
and also p-value = 0.0071 < a = 0.05. Therefore, the result s statistically significant; | 0,05 which means that both the groups were statistically significantly similar;
and DeviceABLE app's average accuracy of 91% is significantly greater than 85%. | so DeviceABLE app's average accuracy of 91% is statistically significant.

DeviceABLE Vs. Other Apps
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Professional Feedback for DeviceABLE

* “Good job Jora.”

* “| look forward to using
your app in the future.”

* “Keep up the great work.”

I
4 w:’t "A£f ). i

* “DeviceABLE’s creativity combines
a virtual mouse, and voice
assistant into one comprehensive,
customizable application.”

* “The use of intuitive control
mechanisms, such as head panning
and eye and mouth movements,
further highlights its innovation.”

¢ - Ean Price, Innovation Strategist

technolugy for liviag

* “Great eye tracking accuracy."
¢ “Providing this app for free is great because
LeRt Eye: 8.08 speech recognition apps can be $400-$800
::::hfo; , and eye tracking apps can be $1000+”
- ' * "This app is an impressive early software."

* “Your app incorporates many useful computer
accessibility features across different
commercial software, into one software.”

* “The help screen is a great feature for users."

* “This project is innovative and creative...”

¢ “It has the potential to meet various
accessibility needs for different users.”

“What you have designed and created - Eric Chau, Occupational Therapist;
is futuristic, usable and noteworthy.” - Jody Dickerson, Assistive

“I| love playing with your creation.” Technology Specialist;
“l am waiting to see how it is integrated Neil Squire Society ’
into future products for everyone to

use seamlessly during their day.” " . .
U Neil Squire
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Clicking on a key on the on-screen keyboard, activates the keyboard & ,
deactivates the main window, so you can't type on the main window.

CLICKING on
he On-Screen
Keyboard

Fixed
Keyboard

HOVERING on
Challenge the On-Screen

Keyboard

Light from behind

RECOMMENDED SETTINGS: For proper app functioning — quiet location (for Lyra,
just like Alexa or Siri), customize your EAR, MAR values; normal lighting (in front)
and camera closer, in front (not sideways), at around the same level (not too high/low)
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