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Research: Fostering 
familial relationships 
for people with 
disabilities
In cooperation with David Kontak at 
Crotched Mountain Rehabilitation Center



We have all experienced the awkward silence when we 

have run out of stories to tell while not wanting to hang 

up on our loved one.  This is the result of a misfit 

between the conversational model embodied by a 

telephone and the psychological requirements of a 

relatedness experience. [Hassenzhal 2011]



Motivation
Isolation can lead to feelings of overall sadness 
which can lead to additional health issues [Findlay
2003]

A negative correlation exists between loneliness 
and physical independence for people with 
disabilities [Hopps et al. 2001]

Children with learning disabilities drew 
themselves as socially isolated from their 
classmates [Cohn 1977]
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Research Questions

How can people with disabilities who live away 
from their families use telepresence robots?

How does the use of the telepresence robot 
change over time?

How do interpersonal relationships change 
when a telepresence robot is used as an 
intermediary?



Pilot Study
Our goal is to establish if our target population 
finds benefit from socially engaging with their 
families through the telepresence robot as 
compared to a standard video conferencing 
software on a laptop.



Research: Human-
robot cooperative 
navigation
In cooperation with Matthias Scheutz and 
team at Tufts University, Ben Kuipers and 
team at UMichigan, and David Kontak at 
Crotched Mountain Rehabilitation Center



Goals

How would do people want to give instructions to 
a “personal transportation robot?” Explicitly? 
Implicitly?

How should the robot provide feedback? How to 
ask for help?

What differences are there between instructing a 
wheelchair vs. telepresence robots?



Margo’s design
Requirement #1: All augmentations must fit 
within the original form factor and maintain 
the overall aesthetic.



Front, middle, and back planes



Back and middle plane construction
Outlines and labels for each component were 
etched onto the 1/16” front and back layers of 
each plane

The flower design from the t-shirt is continued 
onto the back plane



Hawaiian t-shirt construction

tri-color 
LEDs



Hokuyo UHG laser

redirected 
IR sensor

white Sugru on top of laser

Plexiglass mount of interlocking planes sits in 
place of the upward facing IR sensor

Base covers were dremeled to allow the laser 
to poke through

Upward facing IR sensor was redirected to 
the front of the base



Kinect and Webcam

The Kinect has been made smaller by removing its largest board and 
sound board, moving them to the middle and back plane, and 
dremeling the excess metal case

Kinect webcam



Kinect and Webcam

Holes to fit the stocks into 
Margo’s head were dremeled 
and plexiglass rings were 
heated, curved, and Sugru’d 
in place over the holes

The 3D printed stocks have 
embedded hex nuts and are 
held in by screws that go 
through Margo’s head

screws hold 3D 
printed arch on

3D printed 
mounting stocks





Electrical components
Requirement #2: All augmentations must 
also be powered by the robot’s on-board 12V 
15Ah battery.



Power management



Custom signal routing 
board



Our ROS software
Requirement #3: All augmented VGo robots 
will run our ROS software for 
communicating with the base and Phidget 
1019 board.



ROS nodes diagram


