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The PRECIOUS platform

PREventive Care Infrastructure based On
Ubiquitous Sensing



Outline

» Overview of the platform
» Smartphone application
* Third party devices

* Virtual Individual Model and rule
system

e Future vision
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Precious application

 Accessible

— Compatible with 74% of all the smartphones in the
world

— Free
* Physical activity tracker
— Low power smartphone sensors
— Walking, running, cycling, sitting
* Rule-based feedback system
— Psychologists from University of Helsinki
— Dietary experts: CampdenBRI and EuroFIR
— Medical staff from Vall d'Hebron University Hospital
— Professional coaches from Firstbeat Technologies
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Main screen

« Efficient integration of third-party
apps into the Precious
ecosystem

« Behaviour-based
recommendations

« Easy and clear access to
different platform components
« Trials
— Limit test users access

— Test which components perform
better
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Food diary

ﬁ My food diary
 CampdenBRI diet recommendations < Sunday S
- 11
— Color coding scheme e
‘ EaCh fOOd Item Daily view Weekly view Monthly view

» Daily recommendation
 EuroFIR food database cal Fat

2109  73.00

— High quality, validated national food 105% | 104%
composition data

— Country-specific food items e 1Ak
— Standard White rice, polished, 100g
. i boiled 123Cal
— National Food Composition Data |
(FCD) for UK, Spain and Finland Chicken, leg quarter,  250g
raw, meat and skin, 332Cal

* User can see progress bRl Wit b

— In terms of Calories, Fats, etc. A et S|
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Motivational interviewing

Feel more connected to the app
— Motivation
— Engagement

— Outcome goal, importance ruler,
confidence ruler, time machine,
etc.

Let the user think about goal and
behaviour

This information is then used to
improve the app-user interaction

— Feedback system
— Recommendations
— Reminders

23

ﬁ What do | want

To help you most effectively,
Precious needs to know
what you really want. So,

let's get started!

Thanks for revisiting
this subapp to let
PRECIOUS know about
your current goals and
values.
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Mountain Climber

— —— S
e Smartphone sensors Sun Mon
— Walking, running, cycling
— Fair accuracy
— Low energy
— Need to carry smartphone
everywhere ,
 Gamification | ‘
« Plan and log activities Tuesday
— 47 activity types e
— Translation into a single unit /\
(steps equivalent)
e——
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Journey-View

Gamification

— Increase interaction
between app and user

e Currently intended as a
slide-in drawer view

« Gives overview of points
and milestones along a path

« Landscape changes over
time

* Animations on new rewards

« Planned: Levels/Badges

This project has received funding from the European Union’s Seventh Framework Programme
for research, technological development and demonstration under grant agreement no 611366

Welcome, Todor!

Importance
Ruler

Time Machine

X

My favourites

w

A

®’ precious

project.eu



Third party devices

o Off the shelf smart wristband

* Bodyguard 2 from Firstbeat

Technologies |
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Wristband

* Very accurate 24/7 step
counter

« 2-3 weeks battery life

e Data sync every 5min
— Bluetooth Low Energy

« User-friendly pairing

* Vibrate when important
notification Is received

— Goal achieved, battery low
reminders, etc.
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Firstbeat HRV Analytics

« Bodyguard 2 device

* Firstbeat performs detailed &
accurate measurements of
— stress and recovery

— sleep
— exercise
* Precious uses results for
— deeper user lifestyle insights A & R,
— follow progress \\‘

— customized suggestions “a

P,
— Create awareness :& /
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Integration with Precious

* Firstbeat analysis results made available to Precious
framework through PC application

Precious API Firstbeat Analytics

Lifestyle Assessment Tool

Reports l Measurements

User
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Lifestyle Assessment Application

Login Upi)ad Information |

+ PC software
— No Bluetooth AL FIRSTBEAT

— NO USB OTG driV er ﬁinguagez \:msmur
* One click solution .

— find new measurements : .
— analyse | N

Password \

— create reports = \
— upload to Precious
framework
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Lifestyle Assessment Report (I)

« Based on Firstbeat’s report template

* Timeline: stress, recovery, exercise, light physical activity

Measurement Details Name Test Age 32
StartTime 24201618295 Duration 21h 54m
P
Physical Activity N cercine Stress Recovery
g ‘
g ALl ) NJLMAIIJ
8:00 PM 12:00 AM 4:00 AM 8:00 AM 12:00 PM 4:00 PM

4/2/2016

Activity States Chan

Physical Activity 6 %
I Recovery 44 %
I Exercse 2%
W Stess 23 %
I Undetected 26 %
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Lifestyle Assessment Report (I

Customized Feedback
— recovery and stress reactions
— quality and share of recovery during sleep
— physical activity and energy expenditure

IO
w Share of Recovery Reactions o= Share of Stress Rreactions

43 %

High Moderate
>60% 40%-60%

Poor  Moderate Good

<20%  20%-30% [N

Your recovery dunng the measurements period has
been great. Congratulabons and keep up the good

work | keep up the good work |

0 Quality of Recovery During Sleep M ms

Poor Moderate Good
<2ms 23-43ms

Poor Moderate
<50%

>43ms

for research, technological development and demonstration under grant agreement no 611366

23%

Low

Your share of stress reactions during the
measurements penod have been quite low. Great and

‘ Share of Recovery During Sleep 78 %

Good

S50-74 % -
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Lifestyle Assessment Report (l1)

* Customized Feedback
— recovery and stress reactions
— quality and share of recovery during sleep
— physical activity and energy expenditure

@ Your heart rate variability during sleep has been quite Your sleep pattern has brought you an excellent rest
good and that will benefit your health! Good job and and recovery

keep working hke that!
@ Physical Actvty Points 55/100 Energy Expenditure and Steps

Poor Moderale Good
<30 30-59 >80 ‘ You spent 2850 KCal during the measurement
penod
The health-enhancing effects of physical activity dunng

the measurement period are moderate. We will
continue working to make them better | You took 3553 steps durning the measurement
period
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Lifestyle assessment

23 e am g |

ﬁ Firstbeat Album

* Report available in
the app

* Album view
» Always accessible

.‘.e.;%,.?

SETTEIN %
,‘.;;,E,.i i
coeppr @il

01.01.2001 01.017.2001
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Virtual individual model
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Virtual Individual Model (VIM)

« PRECIOUS VIM combines data from multiple sources
Develop individualised risk profile
Recommend individually tailored interventions

Virtual Individual Model (Precious)

RR-intervals 3D activity Context (added manually or i Alcohol consumption (added
(heartbeat data) (movement data) recogmzed E manually) i

i Personal details [age, activity
! class etc. (added manually)]

____________________________________

Outputs:

Stress (level, Energy expenditure :- -Ozh-e;f;(-;di)a-'c; (_e.-g;-n_u;ri;:i(-)n- -:
peag duration) . (momentary, total) | from other sources) !
& individual, At BN e
intelligent
context-related

feedback:

selected period
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Rule and feedback system

[ FIELD EXPERTS J
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Rule-System Overview

« Generally: a simplified tool to enable different
stakeholders to alter runtime behaviour of the app and to
Improve effectivity and engagement

Health- ‘ :
Professional g Rule Engine

Create Rules Push To App

Developers

Constantly Trigger
& Execute Rules
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How does it work?

« Triggers
— Define when rule is executed
— Everyday at 6am, when a running activity was detected,
when GPS information is available, etc.
 Conditions
« Decide if an action should be performed

« User is at home, user has cycle more than 1h yesterday,
the room temperature is below 21°C, etc.
» Logic operators

« Actions

— Send notification, vibrate, execute another rule,
recommend subapplication, etc.

P11 1N b re C i Opk'flhg
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What does a rule look like?

Scenario 1
Motivational notification to targeted user group on a good weather day

Trigger Conditions Operations/Flow Actions

Age between 18-25

Active Lifestyle

Send

Everyday
19:00 Hours Notification

Good Weather _
with Text

No Run the last
3 days
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What does a rule look like?
Continued ..

Scenario 2
Reward points on goal achievement

Trigger Conditions Operations/Flow Actions

Goal set for today.

: Reward
Every 15 Mins Points
Current Steps Vibrate
>= Goal Band
Rule Not Run
Today
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Who creates the rules?

FIELD EXPERTS |

Rules de5|gn in web-
based service

Evaluate, diagnose,
recommend
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Who has access?

* No user-specific data is stored in plain text
—  Encrypted

* In addition to HTTPS, we use two-stage encryption process
— AES-256 bit using a unique per client key

— Client and Server use different keys
«  User-data could not be decrypted server-side
« Disabled during the trial phase for evaluation purposes

 Passwords only stored as hashes

« All backend instances run in containers
— Difficult access the underlying OS through potential exploits

I FIELD EXPERTS I
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Communication between entities

[ENDUSERS) PRECIOUS CLOUD (FIELD EXPERTS
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Future vision

 Precious wearable
prototype

— Open solution
— Cheap
— Fabricate at home
* Food recognition algorithm
— 256 food classifier exists
— Classifty
* It's a hamburger
— Lack of proper image
threatment
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Precious wearable

Activity  High capacity
Camera Arduino | Sensors battery
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Food recognition
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