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Introduction
!

Research is ongoing in addressing
the mobility of individuals with
physical, perceptual, and cognitive
impairments. Efforts in robotics
research have pursued the idea of
an autonomous wheelchair as a
mobility solution for those with
both physical, perceptual, and cognitive impairments.
By this approach, a powered wheelchair is outfitted with
sensors and algorithms that enable it to navigate while
avoiding obstacles and localizing its position within its
Environment.
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Raw data is received through the sensors where it is
converted into a language the computer interprets.
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The robot executes the proper assigned tasks.
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The robot will then update its current state and
prepare for execution.

Conclusion
!

Arduino Uno Board: A single board micro-controller which
is a complete computer solely built on a single-circuit board.
Consists of an open-source USB interface, 6 analog input pins
and 14 digital I/O pins which allow for extensions, such as
sensors.

Feedback!
Input: How the raw data being converted. This depends
on the sensors used.
Process: The device(s) and/or interface(s) that will be
needed to control the output. (i.e. A computer could
monitor incoming data and control the output; thus, a
simple program will be required.)
Output: The implementation associated with the correct
sensor is called. For example, a program.
Feedback: Feedback is something that is constantly
changing as the computer continually checks for raw
data.

A control system for an autonomous mobile robot must be
able to perform various complex information processing
tasks in real-time and must adapt to rapidly changing
environments. The control system breaks down present
problems into a series of functional units.
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As robots interact with their environment they employ
sensors to measure and update their representation of the
current environmental state. This allows robots to make
decisions and select actions to achieve a goal without
human intervention. In designing such systems,
researchers often repeat key steps in the development of
processes for extraction of percepts from. sensors

!

!

Phidget I/O Board and Light Sensors: Similar to the
Arduino Board, the Phidget Board is the brains of the
operation and can connect up to 24 various devices. Thus to
include the light sensor which can measure both incandescent
and fluorescent light up to 1000 lux.

Phidget Spatial Sensor: Detects whether an object is
moving, its direction and if there are any nearby presences
with the use of vibrations or movement. Consists of a 3-axis
accelerometer, gyroscope and a compass.

CUI Encoder: A high accuracy encoder designed
to convert the angular position or motion of a shaft
or axle to a language for the computer to
understand.

Through experimentation with sensors, data acquisition,
storage, and processing, I am designing a processing
framework purposed with reusable perception algorithm
development. The
targeted platform for this work is an
autonomous wheelchair platform
The research currently conducted provides a general and
reusable framework for future studies. With the basic
hardware complete, the next steps will be to create a more
in-depth and precise algorithm with the intention of it
being easily replicated and reproduced. Thus, giving users
a chance to focus more on their algorithmic process rather
then low-level issues. This research will potentially aid
those with physical and cognitive impairments.
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