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Robotic Assisted Living Testbed @ Heriot Watt University

A smart home showcasing examples of (semi-)autonomous, interactive and connected robotic devices.
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An International Network of o
Research Laboratories for Assistive Robotics

Robotics in Social Care
A C d Care EcoSy

for Independent Living

Prescott, T. J., and Praminda Caleb-Solly. "Robotics in social care: a connected care Ecosystem for independent living." (2017).



Inspiration: “Robotic Ecology”

l

Build an ecosystem of robotic devices around the human

Embedding sensors and specialized “robotic devices” around the home
The ecology grows and adapts to each user to suit their different stages in life and care needs

Saffiotti, Alessandro, et al. "The PEIS-ecology project: vision and results.” 2008 IEEE/RSJ International Conference on Intelligent Robots and Systems. IEEE, 2008.

Dragone, Mauro, et al. "A cognitive robotic ecology approach to self-configuring and evolving AAL systems." Engineering Applications of Artificial Intelligence 45 (2015): 269-280.



“Robotic Devices”
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Internet of Robotic Things (IoRT)
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Simoens, Pieter, Mauro Dragone, and Alessandro Saffiotti. "The Internet of Robotic Things: A review of concept, added value and applications."
International Journal of Advanced Robotic Systems 15.1 (2018): 1729881418759424.

Mauro Dragone, The next great leap forward? Combining robots with the Internet of Things, The Conversation, 2019



Evaluation & Benchmarking: Robotics and Smart Home

Horizon2020
European Union Funding
for Research & Innovation

EUROPEAN
ROBOTICS
LE/

HEALTHCARE

Robotic competitions for consumer (domestic) robots

@ %Home Assistant
openHAB

mEem powering the smar L home

Evaluation of smart home and home activity monitoring Kits.
R&D and consultancy on data analytics / trend analysis / anomaly detection.

3P Interface




ADL monitoring with heterogeneous sensors
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Ranieri, Caetano Mazzoni, et al. "Activity recognition for ambient assisted living with videos, inertial units and
ambient sensors." Sensors 21.3 (2021): 768.



Device Free Wireless Sensing

for behavioural and bio-vital monitoring
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[1] COTS (UHF) RFID for Indoor localisation / [2] Radar for Heartbeat and Respiration Detection
home activity monitoring

[1] Smith, Ronnie, et al. "A COTS (UHF) RFID floor for device-free ambient assisted living monitoring." International Symposium on Ambient
Intelligence. Springer, Cham, 2020.

[2] Kontou, P., Smida, S. B., Daskalakis, S. N., Nikolaou, S., Dragone, M., & Anagnostou, D. E. (2021, January). Heartbeat and Respiration
Detection Using a Low Complexity CW Radar System. In 2020 50th European Microwave Conference (EUMC) (pp. 929-932). IEEE.



Examples of Assistive Robotic Applications

Pepper robot

Cognitive assessment and assist gk




Hybrid HRI/EEG study of Human-Robot Joint Action

Look at human Reach & graspobject  pull & start placing Place object
Robot [ et ————————— B ———————————————
Grasp object Raise & offer object Retreat Retreat & button press
Human
Object Tiago Object / Gripper Down Object / Gripper

Higher motor readiness in H-R prior

to action execution.

1. (Possibly) Higher cognitive demand

2. Evidence of human adapting to the robot

Fixation

0 500 1000 1500 [ms]

Sara Cooper, Stuart Gow, Samuel F.P. Fensome, Mauro Dragone and Dimitrios Kourtis
An EEG investigation on planning human-robot handover tasks, 2020 IEEE International Conference on
Human-Machine Systems (ICHMS). IEEE, 2020.



Telepresence Robotics

s — _ I .
n [cyberselves 'b 2/4 2% e Log in m
- B A v q
! | / m
% A . .

\\

i

Daniel Camilleri

eriam Moujahid (you)

?

Cyberselves

Human ways of talking to machines



ROBOBRIGEN

A co-design and modular, service robef CuStom made) mo dula—r rObOtiCS?

‘ I

Filter Porter Social

Addictive Manutacturing (AVl) process, using a large bed 3D printer
* Encourage local manufacturing

* Enable rapid physical interaction with prototypes
* Promote engagement of local communities

MAAH kompanion.com

A. Colle, R. Smith, S. MacLeod, M. Dragone, Robobrico, a novel modular concept to
design a versatile robot with the support of users, shortlisted, ICSR 2021 Robot Design Competition



Open Ambient Assisted Living - OpenAAL
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» EPSRC Impact Acceleration Award, https://ralt.hw.ac.uk/openaal.html
» Co-Creation of AAL & Health and Social Care robotics
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EPSRC Impact Accelerator Award OpenAAL
Internet of Lab Things [1]

Amplify R&D&I and learning and teaching capacity with:
« Shared access to lab resources (robots, smart home & loT devices)
« Cloud, to connect (mash) software solutions and data

[1] Drysdale, Timothy D., and N. St J. Braithwaite. "An internet of laboratory things." 2017 4th Experiment@ Int. Conference (exp. at'17). IEEE, 2017.
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OpenAAL: Co-Design

4 Focus Groups (Sight Scotland, Scottish Care, Capability Scotland, Blackwood)
Q ~8 participants each, Experience of Covid-19 and Technology

g@i
3 Co-Design workshops (~15 participants each)
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OpenAAL: Tools
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OpenAAL - Focus Groups
Experience of Covid-19 and Technology

4 X 90 minutes online sessions (Zoom) with different groups (6-8 participants per sessions,
Including service users and support carers, facilitated with the help of care organisations, including
Scottish Care, Blackwood Homes and Care, Capability Scotland, Sight Scotland)

. Part 1 — Experience: Changes experienced during daily life, impact of Covid-19 on wellbeing

. Part 2 - Technology: Daily usage, impact of Covid-19, comments on existing and emerging
examples of technology, i.e.
« sSmart home
ambient and wearable sensors
voice assistants
telemedicine & health app
telepresence and socially assistive robots




OpenAAL: Co-Design (B Digital Health & Care

Innovation Centre

Project proposals




Mashup - HUB (vi.to platform)

Hub Set-up guide Admin Public page 4

§ rovowsacuemsmp e | Alposts « 140 profiles , over 1 month

=) Event Livesiream

® va « 20 (17%) from SMEs & technology companies
. « 72 (61%) from academy

v
d  Presenters

. 21 (22%) from healthcare organisations
s 0l & . ~400 posts (networking & mashup ideas),
s oo « from ~50 different participants
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8 e « Inputs from healthcare and support organisations
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Product Forge
@ Robotics and Internet of Things thanks to everyone who joined us for the mashup - we'd really value your feedback, if you have a few
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Well done everyone and to my team - it has been an interesting week!
B Mashup Ideas in Event Livestream
PARTICIPATING TEAMS -
w Robert Rea_SHIL @ Fobert_Fea
our Team / Team Formation Head of Innovatior

thanks everyone- brilliant week- looking forward to hearing more about each team in the future and
seeing their products actually get out there and benefit the world
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Robotics + Care Mashup - Hackaton

http://hcut.to/v/xCDsqpd

Social cognition for

« Model Team (Earswitch) + 6 Teams entries
« Mentored throughout the week
DAY 1 — Product Discovery

« Scottish Health Innovation Ltd (SHIL)
« Scottish Social Services Council (SSSC)

DAY 2 — Design Thinking
« University of Edinburgh, Design Informatics
. Digital Health & Care Innovation Centre

« DAY 3 - Prototyping
. Scotland Innovation Centre for sensing, imaging
and loT technologies (CENSIS)
« Product Forge

« DAY 4 — Presentation
. Product Forge



http://www.hashcut.com/v/xCDsqpd
https://www.hashcut.com/v/xPWEQCQ
http://hcut.to/v/xCDsqpd
http://hcut.to/v/xPWEQCQ

Lessons Learnt (so far)

People and care and support organisations generally keen to explore robotic innovation
Support and links with care organisations and innovation hubs is key

Mixed results in involving potential users of the technology (they were on the platform, but
did not participate to the actual hackaton)

Team formation and other tasks are very challenging with the online platform
In future instances we plan to:

« Run challenge, co-design and initial match-making events well ahead of the hackaton,
and in-person !

. Hackatons, aimed at innovators, technology developers
« Needs specific tutorials to facilitate cloud-based access to the laboratory
resources, and also tutorials about contributed hardware, software and APIs



Current projects/studies looking for participants

EPSRC Healthcare Network Plus EMERGENCE (healthcare robotics in support of people with frailty

and age-related sensory, physical and cognitive impairments)
Co-production with clinician/healthcare experts, care provider and end-users, Mauro Dragone,
m.dragone@hw.ac.uk, Edinburgh, 4" and 15" July

User study — (How) can telepresence robots be used to help people with mild-cognitive impairment /
early Alzheimer, e.g. to assist with () ADLs? Recruiting people with caring experience, for tests and
interviews, Scott MaclLeod (saml19@hw.ac.uk)

User study — Evaluation of automated ADL-based cognitive assessment,
Scott MacLeod (sam19@hw.ac.uk)

Co-design with MAAH and RoboBrico, Alexandre Colle, ac385@hw.ac.uk

Tests of telepresence robots are being facilitated by the OpenTAS project, offering virtual visits to
the UK RAS laboratories involved, mauro.dragone@hw.ac.uk

Thank you !
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