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Design and Development of Assistive Robots for Close Interaction with People with Disabilities 

People with mobility and manipulation impairments wish to live and perform tasks as independently as 
possible; however, for many tasks, compensatory technology does not exist, to do so. Assistive robots 
have the potential to address this need. While assistive robots have existed for over 3 decades, recent 
advances in computing power density, sensors, and algorithms, combined with dramatic reduction in 
cost and size of these components have made the development and use of these devices more practical. 
This work will describe various aspects of the development of three novel assistive robots: the Personal 
Mobility and Manipulation Appliance (PerMMA), the Robotic Assisted Transfer Device (RATD), and the 
Mobility Enhancement Robotic Wheelchair (MEBot). PerMMA integrates mobility with advanced bi-
manual manipulation to assist people with both upper and lower extremity impairments. For PerMMA, 
this will describe the robot architecture, the physical design, and introduce a framework for 
user/caregiver/computer shared control. The RATD is a wheelchair mounter robotic arm that can lift 
higher payloads and its primary aim is to assist caregivers of people who cannot independently transfer 
from their electric powered wheelchair to other surfaces such as a shower bench or toilet. The RATD 
architecture, physical design, and an initial focus groups with potential end users will be described. 
MEBot is a wheeled robot has highly reconfigurable kinematics, which allow it to negotiate challenging 
terrain, such as steep ramps, gravel, or stairs. This work will describe and comment on the innovations 
and strategies that were employed to allow MEBot to negotiate the six obstacles of the 2016 Cybathalon 
in Zurich, Switzerland. Lastly, a risk analysis will be performed on all three robots which will include a 
Fault Tree Analysis (FTA) and a Failure Mode Effect Analysis (FMEA) to identify potential risks and inform 
strategies to mitigate them. The purpose of this analysis is to introduce systematic safety and reliability 
strategies to be better prepare these robots for more advanced user evaluation. 


