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ABSTRACT

The population of the world is continuously growing older, leading
to more people with dementia who need support while living in
their own home. Our RadioMe system was designed to adapt a live
radio stream with reminders and music intervention for agitation

mitigation for people with dementia living in their own home.

In this demonstration we present our prototype, with features to
record reminders and schedule them to be played during the live
radio stream and a music intervention system when agitation is
detected.
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1 INTRODUCTION

As the world is dealing with an increasingly ageing population,
illnesses that predominantly concern older adults are on the rise
as well, such as dementia. There is a need to support people with
dementia in their home and ensure they can live independently
or with family for longer as to not overburden care homes further.
People with dementia experience a decrease in brain functioning
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which usually leads to forgetting things or recent events, losing track
of time or having difficulties performing familiar tasks', and re-
minder and/or monitoring systems have shown a real potential
to improve the lives of people with dementia in their daily activi-
ties. Reminder systems often mimic commercial digital calendars
and monitoring systems usually are used to inform carers about
the current state of the person with dementia, so they can take
measures to mitigate them [1, 6]. Systems that combine reminders
and monitoring for automated mitigation of distressing emotional
states of the person with dementia have been less explored, even
though some mitigation strategies could be automated. One of those
techniques that has been used successfully to decrease agitation
and increase engagement with activities of daily living was music
therapy [2, 9, 10]. As older adults often listen to the radio, both for
entertainment and to increase their well-being [7, 8], this could be
used as a basis for active engagement with people with dementia, to
both provide a platform on which to present reminders and music
interventions.

The RadioMe project set out with an interdisciplinary team to
build a system that would improve the lives of people with de-
mentia in their own homes. Over the course of the project so far,
researchers in the fields of music therapy, dementia research, music
computation, machine learning and human computer interaction
have worked together to design an adaptive radio system, capable
of providing reminders during the live radio stream and providing
music interventions to mitigate agitation in people with dementia.
The RadioMe prototype itself has not been presented or discussed in
detail in previous publications, but some parts used in the prototype
have been published (especially the models used [4, 11, 12]) and
the overall project has been discussed in posters and workshops at
several conferences (3, 5].

2 RADIOME PROTOTYPE

The RadioMe prototype was designed to being used while actively
listening to the radio and combines reminder presentation as well
as music intervention when detecting agitation in people with
dementia. Figure 1 shows the the system laptop and connected
smartwatch as well as the interface of the prototype. Agitation will
automatically be mitigated with calming music, integrated into
a live radio stream. This calming music for each individual was
determined with experts in music therapy sessions, providing a
playlist of calming music for each user specifically, which can easily
be integrated into the system by our music therapists.

2.1 Music Intervention

The live radio stream is being recorded via the internet and played
through our system, where the content of the stream is constantly
analysed and segmented into music and speech [11, 12] to allow
for seamless integration of our content. Agitation is detected with
a machine learning model based on physiological data [4] collected
in real-time through a smartwatch app and sent to the laptop via
WiFi. The system algorithm constantly analyses the last minute
of physiological data every 10s to determine if the participant is
agitated or not and feeds the result into the system. For demonstra-
tion purposes, the use of active data is optional and an agitation

https://www.who.int/news-room/fact-sheets/detail/dementia (accessed 07/02/2024)
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(a) RadioMe Prototype (b) Screenshot of the RadioMe Prototype User
System Setup: the sys- Interface: three windows controlling the agita-
tem runs on a laptop tion detection, the live radio steam and remix-
to which a smartwatch  ing and recording of reminders for the system.
sends heart rate and mo-

tion sensor data.

Figure 1: RadioMe Prototype System Setup and User Inter-
face.

response can be triggered manually by pressing a button on the
interface (Demo Agitation). Once the system detects agitation, a
remixing process is initiated which slowly fades out the live radio
content and starts playing the calming music. The current partici-
pant can be chosen in the system and the music will be collected
out of their individualised playlist. Once the song is finished, the
system will automatically play the live radio content until another
agitation event occurs. For this demonstration, one participant will
have been set up with their playlist, of which the songs will have
been shortened to under 1.5min, allowing for continuous presen-
tation of the music intervention. The smartwatch will be given to
several participants during the presentation, but the use of live data
will be minimised for more control over the system behaviour, so
we can show all aspects of the system.

2.2 Reminder System

Reminders can be directly recorded within our system and sched-
uled through a Google calendar, see Figure 2. The name of the
recording has to fit the name entered into the Google calendar
(highlighted in red) and the name of the participant in the record-
ing window and the radio window have to match (highlighted in
green) to ensure the correct reminders are played for each par-
ticipant. During the demonstration, we would have participants
record their own reminders and then schedule them in the calendar.
Our system is set up to regularly check for any new reminders in
the calendar and will start finding an appropriate time within the
live radio stream from 5min before the reminder start time. The
presentation time can vary depending on the content of the radio
stream, as our system is set up to not interrupt speech unless a long
enough break is detected to allow for seamless integration. The
content of the radio is then overlayed with the recorded reminder
content.

3 DISCUSSION AND CONCLUSION

The RadioMe prototype is designed to support people with demen-
tia in their home, using a medium that older adults regularly use
already: the radio. Our system adapts the live radio stream and pro-
vides easy ways to record and schedule reminders and to support
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Figure 2: Reminder Entry process: reminders can be recorded
within the system and scheduled via Google calendar.

people with dementia in stressful situations by playing their pre-
ferred, calming music. This is still work in progress, but this working
prototype allows us to gain feedback on the different aspects of our
system, focus user feedback and collect preferences from people
with dementia and their carers, and through the demonstration at
conferences, from other researchers. The RadioMe system has the
potential to improve the lives of people with dementia and their
carers significantly and this prototype provides an important step
towards this goal.

ACKNOWLEDGMENTS

This research was part of the RadioMe project funded by the EPSRC
(EP/S026991/1).

REFERENCES

[1] Maria Andreassen, Helena Hemmingsson, Inga Lill Boman, Henrik Daniels-
son, and Tiny Jaarsma. 2020. Feasibility of an intervention for patients with
cognitive impairment using an interactive digital calendar with mobile phone
reminders (Remindme) to improve the performance of activities in everyday life.
International Journal of Environmental Research and Public Health 17, 7 (2020).
https://doi.org/10.3390/ijerph17072222

Rebecca Dahms, Cornelia Eicher, Marten Haesner, and Ursula Mueller-Werdan.

2021. Influence of Music Therapy and Music-Based Interventions on Dementia:

A Pilot Study. Journal of Music Therapy 58, 3 (2021), E12-E36. https://doi.org/

10.1093/jmt/thab005

[3] Patrizia Di Campli San Vito, Stephen Brewster, Satvik Venkatesh, Eduardo Mi-
randa, Alexis Kirke, David Moffat, and Sube Baner. 2022. RadioMe: Supporting
Individuals with Dementia in Their Own Home ... and Beyond? CHI 2022, April
30 - May 6, 2022, New Orleans, USA, Workshop 32 1, 1 (2022), 1-4.

[4] Patrizia Di Campli San Vito, Gézel Shakeri, James Ross, Xiaochen Yang, and
Stephen Brewster. 2023. Development of a Real-Time Stress Detection System for
Older Adults with Heart Rate Data. Vol. 1. Association for Computing Machinery.
226-236 pages. https://doi.org/10.1145/3594806.3594817

[5] Patrizia Di Campli San Vito, Xiaochen Yang, Stephen Brewster, Alex Street, Jérg

Fachner, Paul Fernie, Leonardo Muller-Rodriguez, Ming Hung Hsu, Helen Odell-

Miller, Hari Shaji, Paulo Itaborai, Beth Evison, Nicolas Farina, Sube Banerjee,

Alexis Kirke, and Eduardo Miranda. 2023. RadioMe : Adaptive Radio to Support

People with Mild Dementia in Their Own Home. Hybrid Human Artificial Intel-

lignence Conference HHAI23 0 (2023), 4-6. https://doi.org/10.3233/FAIA230114

B. J.J. Hattink, F. J.M. Meiland, T. Overmars-Marx, M. De Boer, P. W.G. Ebben,

M. Van Blanken, S. Verhaeghe, I. Stalpers-Croeze, A. Jedlitschka, S. E. Flick, J.

Leeuw, I. Karkowski, and R. M. Droes. 2016. The electronic, personalizable

Rosetta system for dementia care: Exploring the user-friendliness, usefulness

and impact. Disability and Rehabilitation: Assistive Technology 11, 1 (2016), 61-71.

https://doi.org/10.3109/17483107.2014.932022

Amanda E. Krause. 2020. The Role and Impact of Radio Listening Practices in

Older Adults’ Everyday Lives. Frontiers in Psychology 11, December (2020), 1-11.

https://doi.org/10.3389/fpsyg.2020.603446

Amanda E. Krause and Heather Fletcher. 2023. The purpose of radio and how it

supports older adults’ wellbeing. Frontiers in Computer Science 5 (2023). https:

[2

[

=

[7

[

=

//doi.org/10.3389/fcomp.2023.1111806
[9] Celia Moreno-Morales, Raul Calero, Pedro Moreno-Morales, and Cristina Pintado.
2020. Music therapy in the treatment of dementia: A systematic review and meta-
analysis. Frontiers in Medicine 7, May (2020), 1-11. https://doi.org/10.3389/fmed.
2020.00160
Mayumi Sakamoto, Hiroshi Ando, and Akimitsu Tsutou. 2013. Comparing the
effects of different individualized music interventions for elderly individuals with
severe dementia. International Psychogeriatrics 25, 5 (2013), 775-784. https:
//doi.org/10.1017/S1041610212002256
Satvik Venkatesh, David Moffat, Alexis Kirke, Gozel Shakeri, Stephen Brewster,
Jorg Fachner, Helen Odell-Miller, Alex Street, Nicolas Farina, Sube Banerjee, and
Eduardo Reck Miranda. 2021. Artificially synthesising data for audio classification
and segmentation to improve speech and music detection in radio broadcast.
ICASSP, IEEE International Conference on Acoustics, Speech and Signal Processing
- Proceedings 2021-June (2021), 636-640. https://doi.org/10.1109/ICASSP39728.
2021.9413597
Satvik Venkatesh, David Moffat, and Eduardo Reck Miranda. 2021. Investigating
the effects of training set synthesis for audio segmentation of radio broadcast.
Electronics (Switzerland) 10, 7 (2021). https://doi.org/10.3390/electronics10070827

[10

[11

[12

A FLOOR-PLAN OF DEMO SETUP

2m

70cm

70cm

Images of users by macrovector on Freepik

Figure 3: Setup of demonstration: small table of minimum
70cm x 70cm is needed for laptop and potential loudspeakers,
as well as some space around of approximately 2m x 2cm
(including the table).


https://doi.org/10.3390/ijerph17072222
https://doi.org/10.1093/jmt/thab005
https://doi.org/10.1093/jmt/thab005
https://doi.org/10.1145/3594806.3594817
https://doi.org/10.3233/FAIA230114
https://doi.org/10.3109/17483107.2014.932022
https://doi.org/10.3389/fpsyg.2020.603446
https://doi.org/10.3389/fcomp.2023.1111806
https://doi.org/10.3389/fcomp.2023.1111806
https://doi.org/10.3389/fmed.2020.00160
https://doi.org/10.3389/fmed.2020.00160
https://doi.org/10.1017/S1041610212002256
https://doi.org/10.1017/S1041610212002256
https://doi.org/10.1109/ICASSP39728.2021.9413597
https://doi.org/10.1109/ICASSP39728.2021.9413597
https://doi.org/10.3390/electronics10070827

	Enlighten Accepted coversheet
	323067
	Abstract
	1 Introduction
	2 RadioMe Prototype
	2.1 Music Intervention
	2.2 Reminder System

	3 Discussion and Conclusion
	Acknowledgments
	References
	A Floor-plan of Demo Setup


