P13011 : Motion Sensing
for Game Control
Project Summary

System Layout

Customer Needs
Independence Category

Leukodystrophy is a genetic disease which
causes the myelin sheath within a nervous
system to degrade resulting in limited
motor control. The main objective of this
project is to enable a customer with
leukodystrophy to use a tablet and PC. The
solution will detect motion that is
comfortable and repeatable for the
customer, and translate the motion into an
appropriate device command.

Allows the customer to play a game (on a tablet or PC) with
little or no assistance
Can be adapted to control other devices in the future
Games can be activated by customer
Requires physical motion for control (arms and legs)
Allows multiplayer game play
Convenience Category
Is easy to set up
Is easy to put away
Is portable
Safety and Comfort Category
Allows normal motion
Is safe for customer
Is safe for customer's companions/caregivers

Electrical

How It Works

Software

The first objective of the electrical system
is to manage the I/O connections to the
Arduino microcontroller. These include:

The system controls a mouse cursor on a tablet or PC providing
access to multimedia.

The Arduino Microcontroller is the heart of
the control system. It filters and processes
input signals from both joysticks and
infrared sensors to determine the user's
intentions. It then uses the Human
Interface Device protocol to communicate
these intentions as actions on an Android
device or PC, including moving, clicking,
and dragging a mouse cursor.

1)

Oversized arcade joysticks control
mouse motion. The left joystick controls
left/right cursor position while the right
joystick controls up/down cursor position.

2)

Infrared sensors at each of the user’s
feet control mouse clicking. The sensors
detect a change in distance to the
ground that when large enough will
trigger a mouse click.

• Joystick control inputs
• Infrared sensor inputs
• Indicator LED control signals
• Extra I/O connections for future
expansion
• The main inputs each have tuning
potentiometers mounted on the front
panel.
The second objective is to power the
system. The default mode draws power
from an internal NiMH battery. When the
external DC source is present, the
regulatory circuitry autonomously switches
to the regulated DC source, turns off the
battery, and charges the battery until fully
charged.

Mechanical

The Team

The front panel makes setting up and
adjusting the control platform simple. The
center handle can be used during set up
but also serves as a mounting location for
the tablet bracket. The USB connection
directly left communicates with the tablet
or PC. The button directly right puts the
platform in tablet or PC mode. Outside of
the USB plug and mode button are the
connections for the infrared sensors.
Furthest out are tuning knobs that adjust
the speed of mouse motion and clicking
sensitivity.
The LED panel indicates when the
joysticks and infrared sensors are being
triggered. Additional LEDs display the
status of the platform’s battery and current
mode.
Tube-style mounts slide easily over
wheelchair armrests. Slots in the top
platform allow for the mounts to slide in
and out accommodating any wheelchair.
Toggle clamps on the mounts insure that
the control platform is secure.
Circular plates make the joystick
orientation adjustable. This allows for
actuation in whichever direction is most
comfortable for the user.

Team members from left to right: Alex Viola,
Daniel Pashina, Cory Smiley, Jack Stokes, &
Ding Zhuo

Outcome
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As of now, three testing sessions have been conducted for the
customer to try out the devices. The joysticks and IR sensors
were able to accurately detect movement from the user. Based on
the most recent testing session, the customer is able to use the
control system to play a basic game on the Samsung Galaxy Tab
II. Most importantly, they were able to choose, launch, and play a
game without any assistance, which demonstrates the added
independence the system offers. Although it took some time for
the customer to become familiar with how the system works, they
were able to pick it up quickly and enjoy a variety of different
games.
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Moreover, the system is designed to be easily maintainable
and highly extensible, making it relatively simple to improve the
system or add new functionality.

