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The visionof SPHERIEto impact a range of healthcare

needssimultaneously by employing datéusion and pattern
recognition from a common platform of nomedical

networked sensors in a home environment
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Forward from the Director

SPHERE @ EPSRE dzy RS R & L Y (RedeRdch £aldbaditidny | NB
with a total budget of £15Mind, with more than 60 peoplénvolved, it is
one of the largest single research endeavours in the UK.
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this project for 5 years. This may

sound like a weighty responsibility
(andindeed itis),howeverin truth it

feels more likean excitingjourney;

every week brings a new and perhaps
unexpected opportunity to

collaborate, a challenging point of

view or a moment of genuine

discovery.

At the end of our first year, we would like to share with you some
snapshots from our journey so far; some technology (of course), but also
the new friends we met along the way, the surprises we encountered and
some glimpses of the terrain ahead.

| thank the SPHERE team for their excellent endeavours to date; |
challenge them to exceed those achievements in 2015.

Professor lan Craddock




Highlights

SPHERE Away Day, 2014

A BristolUniversity and Reading University
collaboratingon the design of an ultrlow power
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A Southamptorand Bristolgeneratingdesigns and

design rules for powering devices on the human
body.

A Thedevelopment of 3D camera software to
analyse quality of movement

A More than 120 people from Universities, the
NHS, schools and private companies apply
to join our wearable competition, launched
by the President of Singapare

A Adding capability to the original proposal by
I Olj dzZA NA y 3 | iHarikd t® w9
additional support from the University of
Bristol, University of West of England and
Toshiba.




People

SPHERIE a growingcommunity Thefollowing people are examples
of collaborators,not originallyinvolvedasinvestigatorsin the project,

who startedto work with usthis year

Professor Madeleindviurtagh, Socialscientist, Data to Knowledge

Research Group

a { t | &fovds a fantastic opportunity to develop our theoretical
conceptResponsibl&overnance. Thigpproach to research and innovation
involves working with researchers, the public, clinicians, industry and other
stakeholders to ensure the alignment of science with social norms and
values and thereby support ethical research practice alongsigéive,
sustainable and measurable research impact in sodiéty

Dr NicholasTimpson, Geneti&pideomiologist MRC IEU

& ¢ KMSence of weltharacterisedreliable and largscale measurement
impairs nearly akkpidemiologyWith the SPHERE house we have a unique
opportunityto undertake a world leading experiment into the use of detailed
measurements as a useful contribution to the day to day lives of the popula
at large. Thiswill allowbasic scientists tetage otherwise impossible,
longitudinal, experiments to help us understand our lives in real dre

ProfessorSarahPurdy,Deputy Director NIHRCLARH&Vest

a think there is great potential to work with the SPHERE team to
develop new techniques for theelfmanagemenbf long term
conditions and thereby improve health outcomes across the West of

England €

DrJamesDodd, ClinicalLecturerin RespiratoryMedicine

a { t | @owi@es a unique opportunity to help peoeafferinglong term
respiratory conditions, in particular Chronic Obstructive Pulmonary Disease
(COPD).am part of a team of doctors and academics from the North Bristol
LungCentre andAcademic Respiratory Unit at the University of Bristam
working with SPHERE on the early detection of changes in respiratory
symptomsreducinghospital admissions arglpportingselfmanagemen® ¢

ProfessorJaniceKiely

Director, Institute of Bio-Sensinglrechnology UWE

a { t | gvesQs the opportunity to trial a range of novel biosensors in a
realistic environment.One keyareaof interest is testing new sensors for a
WaYINI G2AtSGQ FAYSR G Ftft2gAy3
addition, engaging with the SPHERE project widens our horizons and
enables us to meet researchers who have complementary skitbsets




Research

Sensor systems should be autonomaueble to operate unobtrusively and

without human intervention. Battery replacement or charging is a huge obstacle
to this concept. SPHERE has a substantial program of workoodyrenergy
harvesting, aimed at eliminating batteries from wearables, and on the efficient

management of small amounts of power.
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This work includes novel
ferroelectretandtriboelectric
fabrics able to generate
energy from movement,
inductive power transfer to
textile coils and 2.4&Hz RF
power transfer.

Typical wireless sensors consume far too much power to be supplied by energy
harvesters (or by wireless power transfer). This poses a fundamental challenge
for the sensoi sensing, processing, storing and communicating a sensor reading
using one hundred thousandth of the power of a mobile phone.
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This is the printed circuit
board layout of the very first
SPHERE wearalgjén
manufacture at the time of
writing.

SPW1 Specifications:

A Dimensions 24x39mm
A Ultra-Low Power Design
A Dual Accelerometers

A Efficient PCB Antenna
A EnergyHarvestingReady
A External SensdBupport

Research leads: Dr Bernard Stark (Electrical Energy Management Group, Bradtol),
SteveBeeby(Southampton), Dr RdBiechock{CommsSystems &etworks, Bristol),
Prof.Wiliam Harwin(Cybernetics Research Group, Reading).




Research

These inexpensive wireless sensor
modules (shown here being tested
before deployment in the SPHERE
house) will monitor room
occupancy, light levels, sound
levels, temperatureand air quality
Combined with electricity and
water monitoring, this part of the
SPHERE sensor system provides
baseline information on activities
of daily living from more than 65
sensors in the home.

Considerable work in SPHERE this
year has focussed on the design of
autonomous systems for tracking
people in the home, and developing
a statistical framework for assessing
the quality of habitual movements
(walking up stairs, for example).

This type of pervasive video analysis
IS a great opportunity for SPHERE
since very few projects have
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deployments of video cameras. The =
potential for novel, challenging,
research is therefore very high.

Modern consumer video systems
are extremely powerful but not
designed for these applications.
This is a challenge for the team.

Research leads: Dritan Kalesh{Communications Systems and Networks Group,
Bristol),Prof.Majid Mirmehdi(Visual Information Laboratory, Bristol).




User-Centred Design
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focusing in particular on their expectations, motivation, and perceived barriers

Dr Alison Burrowgpictured) iscurrently carrying out ethnographiaterviews,
including walking interviews thatllow her observe, experience, and make sense
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general, homeechnology and healthcare at home.

The participants will join focus groups that will be invited to visit the SPHERE
house and provide crucial feedback on the first pilot platform.

Participants /

15 to 20 households Telecare m m

The study aims to include people with Sensors
different personal characteristics that
may impact upon technology and

healthcarerelated behaviours. Others

~

/

Progress: B More than 1 home visit/ interview

15/09/2014 . .
( ) 1 home visit/ interview

Research lead®r David Coyl@Bristol Interaction and Graphics group) dbd
RachaelGoobermarHill (School of Clinical Sciences).




