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INtroduction

Internet of Things

During the past decade, Internet of Things has been extensively applied to several sectors that range from industry to
smart cities.

One of those is the healthcare sector, in which loT not only enables new scenarios of healthcare delivery but it also
changes how healthcare is practiced.

Some current services, and applications of healthcare loT:
« Ambient Assisted Living
« Remote health monitoring
« Single/multiple health parameter/s monitoring: ECG monitoring, glucose level, blood pressure, body temperature,
heart rate
 (linical Decision Support System (CDSS): Automated prediction and diagnosis
« Community healthcare
« Medication management
« Real-time resource tracking
» Elderly care
» Physical activities: Rehabilitation, Fitness
« Stimulation of cognitive activities
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INtroduction

Ambient Assisted Living

Ambient Assisted Living is a concept in which solutions that include one or more Information and Communication
Technology components (including home automation systems) help elderly people (or people with special needs) to live
with a degree of independence in their preferred environment for as long as possible.

Active and Assisted Living (AAL) is a European programme funding innovation that keeps people connected, AAL
healthy, active and happy into our old age. RO CRAMME

According to the AAL association, the AAL sector covers eight service areas:
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Ambient Assisted Living

Motivation (1)

Our world is growing
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Ambient Assisted Living

Motivation (2) Our world is growing
older!

"“While the increased
longevity and improved
health at older ages
seen in many parts of
the world represent
one of the crowning
achievements of the

20th  century, these
trends also present
significant challenges.”

Technology can play
a main role to solve
this issue.

Video source: Ageing Well in a digital world, AAL website - www.aal-europe.eu
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Ambient Assisted Living

Challenges Accessibility
the system should be accessible to
its different users (main end users,

health professionals, family
Different challenges Security members).

should be taken into
consideration during the
design and development
pDrocesses of any
Ambient Assisted Living
Ssystem such as:

the system should not be
accessed by unauthorized
parties neither the data.

Data Communication

with health professionals

communication of the necessary data
in a secured and structured manner.
Follow the Health Level Seven (HL7)
standards.

Privacy

user should know what data is shared
the user should be have control over it
only necessary data should be shared
with specific parties.

Additional Challenges

Compatibility of devices,
Maintenance and management,
: : : Connectivity and bandwidth,

Data Validation & Fusion Adaptation and personalization,

the system should validate the received data, Acceptance of the system.
the system should be able to integrates in real,
time the data obtained from multiple sources.
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Ambient Assisted Living

Challenges / Accessibility Fusion of Data

input data that come
from the different input

channels
Fach Ambient Assisted Living nveical
system should integrates a Physical Issues
multimodal interface that caused by the physical
support easy and natural condition of the elderly
interactions  between the the most apparent ssues

user and the system. Contradictory

Commands
The challenges related to received at the same
iNnteraction between the user time

and the system can bDbe

divided into two main -

groups: Cognitive issues
that result from ageing

« challenges related to
human factors,

« challenges related to
technical factors.

Security ano

Privacy

sensitive data
data collection & processing

Computer kExperience

Traditional Interfaces always NGV ] Background E
represented a Darrier Detween EEEliaey o AVSEIsHaitleclaqYi{aNuals -

elderly people and technology. systems
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Ambient Assisted Living

Challenges / Accessibility - A Model for Multimodal Human-Machine Interaction

—

|

Any interaction
between a user and a
machine can be
divided in eight states.

Decision

Preparing message
content

A

Action
< Speech
< Gesture
< Emotion
< Touch

(

- e w w 'w

Perception

< Microphone >

< Camera >
< Kinect >

< Touch Screen >

R

Interpretation

—

Interpreting the
received message

Interpretation

< Seeing

< Hearing

< Touching

(

- w w w

Perception

<Text to Speech >

< Visual outputs >

< Non Speech >
Auditory outputs

2

Action

Fission

Computation

|U5e-.r side state| | Machine side state |
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Ambient Assisted Living Systems

CAMI - Artificial intelligent ecosystem for self-management and sustainable quality of life in AAL / The Concept

—

CAMI offers a Core System Component that provide

different services to the user:

« the capability of health, home and environment '

, , Sensor fusion :
monitoring and management, Robotic services \ ‘ / shialih e saceiliaig

« an intelligent, informed, friendly collaborator, . \ /
taking orders, giving advice or reminders and —
ready to help, and get help, when needed, "AM'

« a platform that offers a personalized, intelligent CONCEPT S§
and dynamic program management also reporting Foll detection / S omepionesl
and communication to health professionals, l \

» telepresence for communication (video, voice) with
caregivers, family, friends through multi-modal

interfaces.
Supervised physical exercises

| Personalized program management

CAMI Consortium: 8 partners from 5 countries (Romania, Denmark, Poland, Sweden and Switzerland).
The CAMI project was founded by the European Union through the “Ambient Assisted Living” Programme.
Project ID: AAL-2014-1-087. AAL
Project Website: www.camiprojectey  pROGRAMME

D ——

Home care monitoring
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Ambient Assisted Living Systems

CAMI / A Modular Architecture

—

CAMI was developed based
on different technologies of
the partners, included a
configurable architecture and
different processing modules,
as well as different computing

devices to access these
3rd Party

Health Platforms m O d U | e S .

OpenTele
Linkwatch

Robotic Telepresence -'; .

CAMI Cloud

I _ Event Stream Manager

Health Channel
CAMI Gateway

Physical Exercise Physical Exercise
Sensor Analysis Service S

MySQL DB
OpenHab
Server
Smart Home
Sensors I
Health Sensors _
Multimodal User Interface '
Linkwatch ;
Phone i

Fall Sensors Data Collection

Tablet / Laptop i

PC e

Voice, Gesture and Touch comands

Sensor Unit

Home Maonitoring Channel

User Motification Channel

Decision System Support

Z-Wave| BLE

Communication to 3rd Party Reminder + Dynamic Program Management

Fall Detection + Alerts Intelligent Health Analysis

System Configuration Service

User Account Setup

Security & Privacy

_
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Ambient Assisted Living Systems

CAMI / An Adaptive Multimodal Interface for CAMI

EFmotion Module

Gesture Module F

Voice Module ™

Fmotion
o TOUCh-baSQd iNnteractions

Speech and touch-free

iNnteractions iNnteractions

raditional

Interactions
GUlI is also accessible

through the touch-based 9 ) CompOﬂeﬂtS
sub-module.
9 2 sub-modules

Q 5 components
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Ambient Assisted Living Systems

CAMI / An Adaptive Multimodal Interface for CAMI - GUI (1

* Ergonomics:
simple design,
easy navigation,

respected the requirements
of elderly people,

behave on a consistent way
through the different pages
and on different devices,

easily interpretable visual
clues and default colors,

140 / 77 mmHg 62 bpm 72.50 kg 2935 steps 308 minutes information categorized by
10672018 - 145636 I IA12018 - 1.2:00:00 2A092018 - 18:00:43 F1A02018 - 1201500 F1A0/2018 - 51100 Catego ry .o

— p History story e (Cross Platform

« designed to work on any
device or any operating
system,

You have 3 reminders. the user can interact

‘ = MENU ‘ ee AMI Friday - 12/10/2018 | 10:19:59

Status Appointments

Blood Pressure Heart Rate Steps Number Sleeping Time You should meet Alex at 11:30.

Qs L & & fomm

smoothly with the system
through any device(s) that
the user already has or
You have a healthy weight. prefers to use (one or more).
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Ambient Assisted Living Systems

CAMI / An Adaptive Multimodal Interface for CAMI - GUI (2

‘ A starT l = MENU & BACK HEART RATE (BPM) Friday - 2/11/2018 | 21:51:24 f o = MENU & Bk MEASUREMENTS HISTORY Friday - 211/2018 | 21:5228

Display as List Display as Chart

) 28/10/2018 - 11:02:28 74bpm "’
) 27/10/2018 - 11:36:52 86 bpm "’
: 26/10/2018 - 12:54:45 88 bpm "’
2?37 o o o o o o 16/10/2018 - 15:48:22 85 bpm "’
Heart Rate Weekly Chart Heart Rate Measurements History - List View

Different reports can be generated and multiple views are available
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Ambient Assisted Living Systems

CAMI / Personalization

Some Personalization features:

User:
» (Choose which modules to display on the home page and in what order,
« Customize colors of the different elements of the intertace,
« (Choose colors of the messages (danger status, normal status and attention needed status, etc.),
« QOrder of the buttons in the menu,
« The form of the system’s feedback,
« Preferred time frame for exercising,
« Adjust the feedback preferences,
 Activating or disactivating the automatic adaptation features,
 Activating or disactivating a specific input modality,
 Activating or disactivating the multi-touch gestures...

Caregiver:
« Medication plan for the user,
« Health profile of the user (including the accepted rate of values for each health measurement),
« Exercises the user should practice,
« Alerts...
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Ambient Assisted Living Systems

CAMI / Automatic Adaptation

Some Automatic Adaptation features:

Based on the user's activity:
« the system monitors the activity of the user and adapts the interface according to the needs of this activity.

Based on the user’s status:

« the system monitors the emotional status of the user and adapts the interface to the user’s emotional status, it can
also send notifications in case of bad emotions,

« the system regenerates the interface to suit best the health conditions of the user.

Based on the user’s environment:

« the system monitors the environment of the user and adapts the interface to best suit the conditions of the
environment.

Based on the system configuration:
« the interface regenerates itselt to suit best the configuration of the system.
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Ambient Assisted Living Systems

IONIS - Indoor and outdoor NITICSplus solution for dementia challenges

I_IONIS ease the life of informal caregivers of people with mild dementia. NIS

it allows informal caregivers to know that the caretaker is safe and they have to be ready for personal
support when it is needed.

IONIS enables real-time remote tracking of the status and health of the user. It integrates technologies and
services that address dementia specific challenges and offer support to both caretakers and caregivers alike.

Main IONIS functions:

« Detailed health monitoring.

 Fall detection and alert.

« Sleep monitoring.

« Memory and cognitive support (object localization, smart mobility tracking, wandering detection).
I_- Indoor and Outdoor localization, geofencing.

IONIS Consortium: 10 partners from 5 countries (Switzerland, Poland, Romania, Hungary and Slovenia).
The IONIS project was founded by the European Union through the “Active and Assisted Living” Programme.
Project ID: AAL2017-AAL-2016-074-I0NIS-2 AAL
Project Website: https://ionis.eclexys.com — procRaMME
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Ambient Assisted Living Systems

INCARE - Integrated Solution for Innovative Elderly Care

| INCARE is a software platform compatible with: ¢NCARE
) hea|th de\/IceS, Home _Ta_blet (LS(:S?L;FZ?(I : l TouchScreen]
® hOme aUtOmathn SenSO rS, Environment {(mobl::#:grface)J / intelligénce) (wall-mounted)
. robots, \
Eclexys GW
— Home network (Z-Wave, ZigBee, BT)
. . .. WiFi NITICS
INCARE is dedicated to the elderly living @ @
independently or in elderly care facilities. _ ———— e a—
| \ platform E Blood Pressure Sensors E
. . lucose ctuators
INCARE platform aims to help them live longer, fridor] | GWeig.m.e | - ;
S T T e | Medical ' Home
more connected and more independent, e o i umcs || Automation  ics

~ -

-----

INCARE turn national and European funded

projects into viable products by building on two

successful solutions developed within previous
I_AAL and European projects: NITICS and RAPP. e

INTERNET +
Cloud based
functionalities

3 Personal Assisitive Device (PAD)
—> (GSM / GPS / BLE for outdoor
; localization and communication)

INCARE Consortium: 8 partners from 4 countries (Romania, Switzerland, Poland and Hungary).

The INCARE project was founded by the European Union through the “Active and Assisted Living” Programme.
Project Website: www.aal-incare.eu AAL

RRRRRRRRR
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Ambient Assisted Living Systems

Demo
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Ambient Assisted Living Systems

Feedback (1)

« The users apreciated much:
 Adjusting:
 the language of the interface,
« the mode of working for the voice module (online/offline),
the colors of the alerts, icons and texts,
the different units of measurement and the date/time format.

» Activating and Disactivating:
» gutomating adaptation,
« multi-touch gestures,
« each module of the interface and of the system (having control about what data is shared).

« Adaptation:
e gccording to the user profile.
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Ambient Assisted Living Systems

Feedback (2)

» The users apreciated:
» Adaptation according to the environment conditions,
« Adjusting the form of the system’s feedback and the font-size.

« The users apreciated less:
« Adaptation according to the user activity,
 Adjusting the colors of the buttons and background.

» The users found useless:
« Adaptation according to the user emotional status,
« Adjusting the order of buttons and input modalities preference order,
» Adjusting the order of modules.

The acceptance of the presence of a robotic platform (Pepper or TIAGO) in the different systems that have been
evaluated has clearly varied depending on the country from which the users' comes from.
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Ambient Assisted Living Systems

Ways of Interaction Feedback

B Multimodal Interactions
Q0% . N .
Traditional Interactions

‘ ‘ S5, m Voice Module

Touch Submodule

F0% :

Gezture Submodule
<= BI0%E
S0%%6
400%
10%4
2056
10%

Interactions Modules
Preferences Preferences
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Thank You | Any Questions?




