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ABSTRACT

Therabot™ is a robotic therapy support system designed to sup-
plement a therapist and to provide support to patients diagnosed
with conditions associated with trauma and adverse events. The
system takes on the form factor of a floppy-eared dog which fits in
a person’s lap and is designed for patients to provide support and
encouragement for home therapy exercises and in counseling.
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1 INTRODUCTION

Therabot™ is an assistive-robot therapy system designed to provide
support to victims of trauma during counseling and home therapy
practice. Victims of trauma can benefit from the use of stuffed
animals not only as a means of comfort, but also as a grounding
tool they can hold, touch, and cuddle [1].

2 ROBOT DESIGN

Therabot™ resembles a stuffed animal in size and feel, but incorpo-
rates sensors, actuators, and computational capabilities that allow it
to interact with users and provide supplemental support throughout
the course of therapy. The current version is the result of a five-year
iterative design process, which has incorporated the feedback of
several design surveys and studies.

The internal structure of the robot consists of two 3D-printed
ABS plastic structures (front and back) connected with a pivoting
joint. Proportionally, Therabot™’s frame is designed to mirror a
dogs skeleton with minor concessions made for the hardware being
used and the design goal of making it approachable as a stuffed
animal. Therabot™ contains nine actuated joints, allowing it to
achieve life-like motion through its head, legs, ears, and tail.

A system of sensors incorporated into the robot allow it to better
understand how a user is interacting with it. Capacitive touch
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Figure 1: Two iterations of Therabot’s™ internal structure
and its exterior appearance.

sensors in the robot’s fur detect a user’s presence and identify
different tactile gestures they might use. An inertial measurement
unit allows for recognition of Therabot™ being moved, and a light
sensor allows for awareness of environment changes such as room
lights turning on or off.

A sound localization subsystem allows attending to users and
the environment, using phase difference and amplitude between
signals from three microphones situated at equal intervals. Each
microphone corresponds to left, right and center direction. This
task is accomplished by using a phase comparator in a phase-locked
loop circuit to measure the phase difference, and using the output
voltage from the microphones to measure the amplitude.

The sensing system is used to collect data that enables Therabot™
to effectively respond to stimuli autonomously. The system can be
programmed and configured through a variety of interfaces (e.g.,
clinician interface, patient interface), which use a common software
API for interacting with the system.

3 DEMO

This demonstration invites attendees to interact with Therabot™
while highlighting the platform’s responsiveness to external stimuli,
life-like motion, and control interfaces. We will demonstrate the
motion of the legs, ears, tail, and head of the robot. Additionally,
the robot will perceive its environment and users through its touch
sensors, sound localization, and inertial measurement.
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