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1 Project progress

CAMI is an integrated AAL architecture solution that provides supportHerfollowing
functionalities services for healtmonitoring fall alarm, report and communication to health
professionals, supervised physical exercises, personalized, inteliggrdynamic program
management, mopbile robotic platform for comunication with caretaker, an intelligent
personal assistant that is able to interact with the user throughmuadlél interactions and
vocal interface.

1.1 Technical achievements

CAMI architecture is developed aCare system componentvith a set of APIs that can be
used by several modules, offering different services to the uskrthe modules are
developed independently; however, they provide seamless integration to thecGMI

The architecture of the CAMI system is developed ensuring modularity anserelhe
CAMI system architectur@igure ) hasthree main modules: a) CAMI Gateway (running on
the SNGGateway developed by the Eclexys Sagl partner, b) CAMI Cloud, a@Ab)
multi-modal user interface (e.g. the 3rd party health platfotnmkyatch andOpenTele and
vocal interaction with the CAMI Cloud).
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Figure 1. CAMI Block Architecture Diagram

The CAMI Gateway connects with a multitude of Bluetooth and\Zave compatible health
measurement and home monitoring sensors (e.g. the A&BGRIABLE blood pressure
meter, the Onyx Il Model 9560 oxymeter, Fibaro Temperature and Motion Sensor-FGMS
001, ZWave 3in 1 Sensor (temperature, illumination, door) PHI_PSMO01), Vibby fall
detection sensor etc.

The CAMI Cloud allows the system to perform two other essential integrations:
1 From the input perspective: the CAMI Cloud allows access to information from
sensorghat publish their data directly to the cloud service (e.g. Fitbit bracelet, WiFi
weight scale, smartwatches etc.)
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T From an output/sharing perspective: the CAMI Cloud allows dissemination/replication
of data to other health monitoring platforms (e.g. Liaket, OpenTele). This type of
integration allows endisers to monitor the health parameters collected through the
CAMI system via welkaccessible graphical interfaces.

The CAMI Multi -Modal Interface allows for user interaction with the system. This is
achieved by smartphone application (implemented on iOS) and the CAMI Linkwatch web
interface, and vocal interaction.
Fall detection: we have used the wearable fall detection sengdoby Oak and its IoT
gateway, Vibby Leaf [7] for accurate determination df &nd raising an alarnmin order to
detect the falls flawlessly, Vibby Oak must be for 24 hours in a day by the user. Vibby Oak
can be worn in wrist like a watch or as a pendant around the neck ( can be configured
according to technical specificationsdach category).
Supervised physical exercisesAn application as a serious game that aims to help elderly
people to learn how to perform physical exercises in order to maintain a healthy lifestyle in
their homes was developed. The application is impleateas a game with two avatars: user
and trainer. The wuser avatar must reproduce
movements are captured using a Kinect sefidwe.main parts of the game a(t) animating
a 3D avatar that will represent theer in the environmenf2) computing a distance between
an exercise done by the user and the one done by the ;t@néisplaying in a friendly
manner the score calculated using the distance saving data in logs for each user to track its
evolution
Personalised Program Managementcomprises a set of functionalities ranging from the
typical inspection of a calendar of daily events to the intelligent recommendation of activities
or thoughtful rescheduling of postponed/missed events (e.g. rescheduliggi@apbxercise
or a health measurement, taking into account future activities). The implementation is focused
on building the common expected program management functionality, that is the ability to
view/create/modify activities grouped into four categsri

T medication reminders

1 physical exercises

T health measurement requests

1 personal (i.e. other engser activities such as visits to friends, various appointments,

etc)

For each type of activity, the user has the option of defining either -irmee@vent, or a
recurrent one. When defining a recurrent activity, the user can specify:
T an event that recurs several times a day (e.g. daily at 08:00 and 18:00)
1 an event that recurs several times a week, specifying the given weekdays (e.g. every
Monday, Wednsday and Friday at 12:00)

Integration of the CAMI Linkwatch LinkWatch [2] is an intelligent platform for collecting
of health related measurements datad environmental data. The platform is developed
based on combination of internet of things solution (IoT) and cloud storage services to enable

orchestrating of captured informationds fron
, Bluetooth LE, ZigBe, Zwave , WiFi, RF, RFID and NFC. LinkWatch supports several
messaging protocol l'i ke MQTT, RabbitMQ |, Re:
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functionality connects the physical world ( i.e. medical devices/sensors as well as light
sensors, smoke s&or and fall sensor) to a the health digital world( personal profile health
record as Health Kit or patient dashboard as
The integration of LinkWatch within CAMI allows for two functionalities:
1 The CAMI LinkWatch wé interface can be used to visualize health measurement data
retrieved from the CAMI Cloud via the LinkWatch Cloud Platform
1 The LinkWatch Cloud Platform is used to synchronize with 3rd party sensing services
(e.g. Fitbit) and forward data to the CAMI Clquus acting as an input mechanism

The integration in both functionalities is based on an API of the CAMI Cloud which allows

for insertion of measurements and home monitoring events, as well as retrieval of data stored

in the cloudTheaggregated dataill be pushed further to CAMI cloud services

CAMI LinkWatch Web Interface. Al I vi suali zed data for FitBit O0s
on heart rate, step and sleep.

The CAMI-Linkwatch is feasible to be run on pc, tablet or smartphone. The APl h
multilingual functionalities that enables varieties of languages (i.e. Danish, Rumanian, Polish
Swedish and English) on a very useendly GUI for endu s er 6 s . The patien
synchronized with CAMI-Calendar component in CAMI BOX through LinkVeht API

which will be visualised based on personal activities plans for exercises and doctor
appointmentsKigure 2).
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Figure 2. Link Watch-patient dashboard ierface

Web-based interface- We developed a webased interface that works on any device and adapts
itself to the screen size and orientation of the device (fully responsive). The interface was developed
using HTML5, CSS3 and Javascript. It is accessing the CAMI data from the CAMY @oough
JSON files. The interface is multilingual, it supports 7 languages: English, French, Romanian,
Swedish, Danish, Polish and ltalian. The user can easily switch between languages from the
settings/profile page. The hompage of the interface displs the following infdFigure 3)
1 values of the last health measurements of the user (blood pre$sgtee 4 heart
ratei Figure § weight);
1 latest values of the sleeping time and number of steps;
1 number of daily reminders (unacknowledged remindefsyure 6
T daily appointments of the wuser and some s
based on the | ast health measurements and
profle (e.gUser sd Hei ght ,iFigweall t h Condi ti on)
Each health parameter haa icon that is displayed above the measurement value and two smart
notifications. The color of the icon and the notifications depend on the value of the measurement. If
the value of the measurement is good (normal range), the color of the icon andifib&tions is
green, if the value of the measurement requires some attention the color is yellow and if the value is
outside the normal range, the color is red. These colors can be customised by each user in the
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settings/profile page. Also the range ofmal/acceptable values for each type of measurercantbe
customized by the caregiver of the user.

Two icons are displayed next to each reminder and appointment. One icon to allow the user to
acknowledge the reminder or appointment. The other icoragisghe severity/importance of the
appointment/reminder.

The rest of the webased interface allows the user to visualize a history of his/her health records in

format of a chart or a list, to visualize the appointments, to visualize the notificatibis adjust the
system settings and his/her profile.

{ = wmenu } e AMI 15:57:54

Appointments

Blood Pressure Heart Rate Weight Steps Number Sleeping Time
& ® i le=

140 /77 mmHg 69 bpm 48.10 kg 6970 steps 349 minutes

2018106121 - 18:56:36 2018/07/12 - 14:00:00 2018104129 - 18:12:02 201807112 - 15:42:00 2018/07/12 - 6:45:00

You do not have any reminder.

Your diastolic blood pressure is normal.

Figure 3. Home Page of the Wdiased Interface
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Figure 4. Webbased Interface Blood Pressure Lidereview.

Deliverable templat® CAMI consortium 20152018Pagé of 32



AAL Projecti Call 2014- CAMI Report
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Figure 5. Webbased Interface Heart Rate Chart Preview.
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Figure 6. Reminders Page of the Wbhsed Interface.
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Figure 7. Appointments Page of the Wkhased Interface.

Vocal interaction with the user - The Vocalinteractionallows vocal interactions between

the CAMI system and its users. The user has access to different components of the systems
through speech commands along with the capability of the system to generate vocal outputs.
Figure 8 shows the start screen of thpplication, Figure 9 to 13show some interactions
between the system the user: the first box represents the spoken command of the user while
the second box represents the spoken\output of the system.

@® English O Svenska O Italiano

© Frangai O Dansk (L] 18:13:24
OPmms O e N mmm AMI

Health Status Measurements

Q| ¥ | de

140/ 77 48.10

mmHg (S/D) BPM KG

Blood Pressure Heart Rate Weight

2018-06-21 14:56:36 2018-06-29 17:00:00 2018-04-29 18:12:02

‘User's Command

System Output

Your Heart Rate increased by 3 BPM.

Figure 8. Home Screen of Voideterface.
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- N/
English Svenska Italiano
Francais Dansk ..AM' 18:14:46
Roméana Polski OK Start ‘ Smp ‘

Health Status Measurements
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140 /77 65 48.10

mmHg (S/D) BPM KG

Blood Pressure Heart Rate Weight

2018-06-21 14:56:36 2018-06-29 17:00:00 2018-04-29 18:12:02

who are you

| am CAMI, your smart personal assistant. How can | help you?

Figure 9. Voice recognition example-MWho are you?

§ . NN
English Svenska Italiano
Frangais Dansk ..AMI 18:18:00
Roména Polski OK Start ‘ Stop ‘

Measurements

Call David

I‘—" = Shopping
@

& 11:30 Exercise 1 Practice
317 2351 °C

Minutes Thunderstorm '* K=2h e

Number of Steps Sleeping Time Weather

2018-06-29 17:53:00 2018-06-29 06:45:30 2018-06-29 18:13:18

what plans do | have for today

For today, you have scheduled to practice the, Exercise 1, at half past eleven and to
You have gained 0.100 KG. meet Max at nineteen and twenty minutes. During the day you should call David and to

go shopping.

Figure 10. Voice Recognition example-2hat plans do | have for today?
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Figure 11. Voice Recognition example-3Vhat is myhealth status?

Figure 12. Voice Recognition example-Display my heart rate measurements.
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