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Testing for Acceptance of An Assistive
Social Robot for Dementia and Caregiving

THE vRIVERSITY OF
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CONCLUSION

needs and robot’s responsi

The long duration, fime-intensive nature of caregiving

Approximately 5.8 million older adults in the U.S. are A multidisci team of faculty and users were UTK USER TASKS AD with

living with AD and it is estimated that by 2060, this and graduate students was created to design a low-cost undergraduate students 1. Turn FRED o . Col somecne. »

number is projected to triple. sacial robot t serve as assistive companions for people between the ages of 2. Seta reminder to. 5. Ak i - pisonn
with AD. 18.30 yemn ot ake a 5p ofwater: 6. Playa game. e rge

Pecple with AD often require high levels of care and TR syetem. Addi il &

assistance to maintain daily activities. The majority of Focus group participatory meetings with caregivers noise i emitted and received eystal cear

care provided to a person living with AD or ather forms and those with beginning stages of dementia were held,

of dementia is from a family caregiver. where the team worked in identifying the audience’s

retul i s
socal robot. Onee ow revised FRED versions are finalized, our future
g AD

s bl 1 s i b aen e E e Tovo sl robot ok it e 3 O ot o e e by st i s erion 2t o e ek
need for assistive tachnologies and innovative solutions ate students (N=15) for general attitudes of accaptance fe it iy | a7 b sera erence 1o when the user interacts with the ro
for the future of dementia care because of the increa: and feelings of overall experience. Our initial user testing - o == 515 i oo e cos o h bt | s o s
tise in adults with dement experience was completed on our UTK campus in a quiet el R R

lab space. The testing began with a signed consent form. Craeings wm. o e S N i B

Using h d design, we involved caregi Participants then filled out a digital demographic survey, [T ————
and people with AD and related dementias in very initial which locked at their age, experience with different

brainstorming sessions on what would be desired in a technologies, and caregiving experience. After this, users

social robot. Our initial 9 pl user tasks for Version 1 and then for

within our University of Tznneﬂsg&l(naxw\\e TR Version 2 of FRED. At the completion of the user tasks,

cammunity so that our team could work out any bugs panticipants completed a post-test survey, where insights

and glitches before gaing to our community partners and were collected involving their opinions with their

testing with older adults, their caregivers, and people interactions of both versions of FRED.

with AD and related dementias.

Two versions of our social robot wers created - both with —
the same basic functions and controls, but with different PROTOTYPES OF FRED
physical builds. The team named the rebets FRED, which
stands for the Friendly Robot to Ease Dementia.
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considered 1o help address secessibilty and heslthcare disparity
concems worldwide.
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Design and Validation of a Social
Robot for Alzheimer's Disease

Kimberly Mitchell, MFA, Luke Macdougall, Robert Bray, Cody Blankenship, Addie-Grace Hopper,
Brandon Gardner, John Hooten, Zachary Cary, Fengpei Yuan, Xiaopeng Zhao, PhD
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INTRODUCTION INITIAL PROTOTYPE DESIGNS

Alzheimer's disease (AD) is the most commen ferm of dementia and is associated
with memory loss and cognitive impairments that affect dall ife. Approximately
5.8 million oider adults in the U.S. are living with AD. People with AD often require
high levels of care and assistance to maintain daily activities. The majority of care
provided to.a person living with AD o ather forms of dementia is from a family
caregiver, representing 18.6 billion hours of unpaid care valued at $244 bilion.

‘The long duration, caregiving i on

caregivers.

Within recent years, the emergence of social and medical assistive technologies 2 bt srven k2 e o, T et i s bl e chest cavey T
has become more pronounced. These human ariented assistive technologies were. m\s"\fm.u':."f.‘;.":.";.u”‘.’:'"” e o
primarily based to serve the older population (adults > 60 years of age) with their animasig.

daily mstylas or special medical nesds. Several corporations and governments. e the s sk e servo ok

endors: in expanding 0 not only take better

carm of the aging, but to also Teciucs the burden of younger caretakers. Medical
automatons, handheld robots, and virtual assistants are some of the few forms of
assistive technology becoming available to the public today.

Many of the current technologies have high price points, making access to them
very difficult. A team of faculty at the University of Tennessee-Knoxville led
students in Mechanical, Asrospace, and Biomedical Engineering, Computer
Science, Graphic Design, and Architacture to create a low-cost Social robot to
assist Alzheimer's and dementia patients with daily tasks and relieve caregivers of
some responsibilties.

Two different body design prototypes were created and their functions were tested
among a group of collsge-aged students (N16). Results from the tasting were
helpful in identifying changes to make to the next prototype iteration, which wil be
tested at several locations - center, a
disability advocacy center, an assisted living facility, and 2 memory care unit.

mmmmwm

Aliterature scoping review was compisted that evaluated the effectiveness of

wvarious assistive technologies done from other social robot research papers. 'WOULD YOU LKE TO USE A ROBOT

The ciala was analyzed in condudling Hielr performance and acceptnce. 7O ASSIST IN YOUR DAILY ACTIVITIES? JHO WAS FRIENDUER IN APPEARANCE?
Several stakeholder focus group meetings with early onset dementia patients

and their caregivers were held. The team brought several existing humanoid bx am No Preference

robots to the fecus groups and had open ended discussions on what the Yes. LEEEED Version 1
potential users liked, didn't iike, and what they would want in a social robot at 6675 31.35%

home. Later, information was extrapolated to make calculated judgments on
creating two unique and affordable robot prototypes able to aid Alzheimer
patients and their caregivers in heiping with activities of daily living

Version 2
bl s333%
‘The team identified essenial tasks that the social robot needed to be able to el
do for the initial user testing. The & essential tasks included: 7 the robot
X = ke WHEN USING V1, WERE YOU AFRAID WHEN USING V2, WERE YOU AFRAID
Two b"“m}‘pﬁ MBD(S were created and YOU WOULD BREAK ANYTHING? YOU WOULD BREAK ANYTHING?
printod nsmg ) pnmars eSS —_—
For the user-testing, previous iterature on social robots use with dementia and
Atzheimer's patients 10 obtain and items for a .
pre and post user-testing questionnaire. The pre user-testing questionnaire e
consisted of an introduciion te the testing and a demographic survey which
also answered any caregiving background. After completing the 6 user tasks No Ho
with each prototype, users completad a post user-testing questionnaire, asking s 100%

about feasibility, acceptabilit, and preferance to the twa robot options.

I iterations of the robot's body were p using AutoGad and Rhino
software to build the 3D models, and printed using the Prusa i3 MK3S+ printer.
Many variations of flament color were expiored

The low-cost social robot was created by utiizing the principles behind the
scoping review methodology to assess the efficacy of implementing social robot
tachnology into homes and facilities for the aging and medical patients. A human
centered design approach by completing focus groups and conducting initial
user-testing for feasibility and acceptability was also conducted. From the initial
user-testing, the research team noted that 53% preferred version 2 over version 1
design. Users did not like the high-pitched sound and rapid movement from the.
servo motor on version 1 - several noted that they were afraid that it would break.

Additional results from the user testing were: [1] The android tablet sounded
muffied inside the robot's housing so an extarnal speaker is necessary, [2] An
external microphone is needed to assist with better voice control, (3] The Android
system s very buggy - shifting to another platform is recommended.

FUTURE DIRECTION

The next step for tha platform is to intagrate the.
Android software with a Raspberry Pi in order to reduce
cost and modularize the platform. Plans for the future.
design include a robot that can readily communicate
and respond to a user. When designing for an older
audience, a larger screen size would be ideal. Ther are
more screen size options that pair with a Raspberry Pi
system. Adding external speakers and a microphone
will ansure that noise is emittad and received crystal
clear. Tha view of the tablet screen will ba unobstructed
and at a good angle. And lastly, that the robot s visually
appealing to interact with while hiding all the circuitry.

Additional changes that will be made based on the
user- testing are the integration of a dialogue
system based on
allow the robot's dialogue system to adjust to an
appropriate rate of asking a follow-up question. This
addition could distract the person with AD from
repetitive behaviors, which is a suggested
strategy. Adding a cognitive assessment and cognitive
training programs using the social robot wil also
improve the quality of ife for peopia living with AD.

There are many benefits in using a social robot to help assist caregivers and
people with AD with tasks of daily living. Very careful attention must be made in
designing the features of the social robot. Using 3-D printing technology and a
tablet, the team was able to create a robot that will be capable of having natural
‘conversations with human users. The overall cost of the robot is as!lmamd tobe
less than $300, rendering it possible for wide distribution amang the public.
Creating a low-cost model is possible and semething that should be considered to
help address accessibility and healthcare disparity concerns worldwi
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HSSE-ISSIP Best Paper Award 2023
Process and Jury
Pre-Selection of 12 Papers based on ratings Best Paper Committee:
«  Jim Spohrer, USA
Lou Freund, USA
Walter Ganz, Germany
Kazuyoshi Hidaka, Japan
Alessandra Amendola, Italy
Wojciech Cellary, Poland
Yuri Misnikov, UK
Andrea K&, Hungary

Process (suggestion):
Blind-review-rating by 2 committee members each regarding
criteria:

+ Quality of Paper (0-10)

&3 Contribution to HSSE (0-10)

« Originality (0-10)

Best Paper Award and honourable mention papers of

conference based on ratings

HSSE 2023 Co-Chairs .

External” Best Paper Committee

HSSE-ISSIP Best Paper Award 2023
+3 Honourable Mentions

OOCETy O
@75ulb) Service
Innovation

Professionals

Who We Are v Awards v

2022 HSSE Conference Best Paper
Awards

August 5, 2022 by Jim Spohrer

The ISSIP Awards Committee is delighted to issue Knowledge-Sharing Eminence - ISSIP
Digital Badges to recognize the following winners of 2022 Human-Side of Service

Engineering (HSSE) Conference best papers awards as well as honorable mentions paper
awards. Also, see award certificates here. Awardees can add their ISSIP digital badge to their
LinkedIn profile by following instructions here.

Award Type: First Place Best Paper Award

Paper: Value Creation Through Third-Party Certification — Case Study of Phase-Free
Certification for Certifying Disaster Prevention

Award Type: Second Place Best Paper Award

Paper: Designing_a Multi-disciplinary Class to Create a Social Robot for Alzheimer’s
Author(s): Kimberly Mitchell (LI) (B), Xiaopeng Zhao (LI)_(B), John Hooten_(B), Robert Bray
(B), Luke Macdoughall (B)

Publishing v

Events v News&Blog v

Follow us on:

] Jin]v|

ISSIP on twitter

F‘ im Spohrer 27 war ¥

1ITQM 2023 - Oxford, UK
hitp:/itgm-
meeting.org/2023/@The_ISSIP
#ISSIP

1 q

L O Twitter

. Sinead Horgan 17var ¥

Surgical site infection (SSI) is a
global patient safety issue. Data
drives reductions in SSl rates.
Identifying patients @ risk to
prevent infections #ISSIP
#surveillance #multidisciplinary,
(@SSIPreventionD @MaryFitzm12
@BridAOSullivan @NSujamol
@gillianmconway,
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ISSIP - HSSE 2023
Best Paper Awards

2023 HSSE Conference Best Paper Awards

July 20, 2023 by Jim Spoher

The ISSIP Awards Committee is delighted to issue Knowledge-Sharing Eminence - ISSIP Digital Certifications to recognize the following
winners of 2023 Human-Side of Service Engineering (HSSE) d as well mentions paper awards.
Also, see award certificates here. Awardees can add their ISSIP digital certification to their Linkedin profile by following instructions here. All
the HSSE 2023 conference papers can be found here open access. Also, see ISSIP-HSSE 2023 Welcome Remarks, HSSE History, ISSIP
Sponsorship (recording) (presentation) as well as ISSIP-HSSE 2023 Best Paper Award (recording) (presentation)

Award Type: Best Paper

Paper: The role of Data and Al during development of Smart Services
Author(s): Rainer Nagele (L) (DC),
Jens Neuhattler (LI) (DC)

Award Type: Honorable Mention

Paper: Co-Designing a Friendly Robot to Ease Dementia
Author(s): Kimberly Mitchell (LI) (DC),

Xiaopeng Zhao (LI) (DC)

Robert Bray (L) (DC)

Luke MacDougall (L1) (DC)

Ella Hosse (L1) (DC)

Matt Rightsell (LI) (DC)
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EURECA 2023: Thank You Faculty/Research Mentors!

O Vice Provost for Student Success <vpss@utk.edu> Monday, May & at 9:51 AM
Mitchell, Kimberly Marie; Cc: @ Lowe, Sarah

Vi

Dr. Kimberly Mitchell,

The 27" Annual “Exhibition of Undergraduate Research and Creative Achievement” (EUR&CA) was a tremendous success! We in
Undergraduate Research and Fellowships (URF) want to express our sincere gratitude and thank you for your mentorship of our
undergraduate researchers.

This year’s exhibition featured 1,179 students showing 868 projects from a wide range of disciplines and methodologies. Student research
was overseen by 331 faculty mentors, as well as postdocs and graduate students helping to mentor undergraduates in their research
groups.

We in URF continue to be impressed with the quality of the projects and the dedication our undergraduate students commit to their
research endeavors, that is no doubt due in large part to the mentorship provided by folks like yourself.

Your involvement in a high-impact practice, such as undergraduate research, is essential to our student achievement efforts. We know you
are busy, but we want you to know your work has not gone unnoticed! Our campus is better because of faculty and research mentors like
you who make experiences like undergraduate research possible.

Thank you for your time, dedication, and mentorship.
In the Volunteer spirit,

Pat Akos
Associate Vice Provost for Student Success

entors: Kimberly Mitchell & Xiaopeng Zhao
Erin Darby
Faculty Director for Undergraduate Research & Fellowships

Laura De Furio
Acting Director for Undergraduate Research & Fellowships

RER S [ ELER (I EUReCA D O« « »

Example of peer—reviewed ® Ella Hosse <ehosse@vols.utk.edu> Thursday, April 27, 2023 at 9:03 PM

undergraduate research award, H To:

overseen by Kimberly Mitchell

® Staples, Cary; Cc: & Mitchell, Kimberly Marie

Ella
To see detailed view of poster, click here.

An obviously extensive amount of research went into / continues with this project - potentially very sensitive and emotional
work has been done so well

This is a perfect marriage of the art of interface design and deep medical science to address a very real and increasing
problem - with sensitivity and direct consideration of users

Designing and Building a Friendly Robot
To Ease Dementia

Keywords: Social Robots, Dementia Care, Huma:

Great visual and verbal presentation of an incredible concept / product - i cannot say enough how impressed i was by this
piece and am so looking forward to seeing its further development. This is a potential life-changer for a lot of people.

“entered, Artificial Intelligence

Incredible job in research and distilling information. Such a well researched and thoughtful project.
Excelled at collaboration and problem solving.

Incredibly impressive project. This was well researched and beautifully communicated. Great work!

research has informed iterations on design/ interface etc.

The project is a collaboration between the school of design and engineering

TTER FUTURE

» IRB approval
eERINTER Excellent process. Would like to see more documentation.

Good team. Works well together.

A research experience can be a transformative learning opportunity that helps individuals develop skills, ask interesting
interesting questions, and propose innovative solutions that will help society. This project represents all facets of this unique
opportunity.

Extremely well researched, used many styles of hands on research, both traditional and design related.

Has many research partners in appropriate disciplines to drive the project forward and seems genuinely thrilled about the
insights that arise form that.

Very clearly stated current learnings and plans that were made to gather more info and make changes based on those
learnings. Very impressive project.

BTICKE E

From: Staples, Cary

Sent: Thursday, April 27, 2023 6:07 PM

To: Hosse, Ella C <ehosse@vols.utk.edu>

Cc: Mitchell, Kimberly Marie <kmitch57@utk.edu>
Subject: Comments from EUReCA

Hi Ella,

Congratulations on your performance at EUReCA. Everyone was very excited about your project. Your love of what
you do really shows.

Please let me know if you or Kimberly have any questions.
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