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1)

2)

3)

4)

5)

6)
7)

8)

9)

The mgin task of IEC technical committees is to prepare International Standards. In exce
circumsgtances, a technical committee may propose the publication of a technical speci
when

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ACTIVE ASSISTED LIVING (AAL) USE CASES

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote inte
co-operation on all guestions concerning standardization in the electrical and electronic fields. To this

mprising
rnational
end and

in adflition to other activities, IEC publishes International Standards, Technical Specifications, Technigal
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)
preparation is entrusted to technical committees; any IEC National Committee interested in the subject g

Reports,
). Their
ealt with

may participate in this preparatory work. International, governmental and non-governmental organizationf liaising

with the IEC also participate in this preparation. IEC collaborates closely with the International ‘Organiz
Stanglardization (ISO) in accordance with conditions determined by agreement between the‘two organiz

The formal decisions or agreements of IEC on technical matters express, as nearly as ‘possible, an inte
consgnsus of opinion on the relevant subjects since each technical committee_has’ representation
interg¢sted IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC
Comipnittees in that sense. While all reasonable efforts are made to ensutre-that the technical conter
Publications is accurate, IEC cannot be held responsible for the way\in” which they are used or
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comnijttees undertake to apply IEC Pul
transparently to the maximum extent possible in their national and regional publications. Any divergence
any IEC Publication and the corresponding national or regionalpublication shall be clearly indicated in t

IEC f{tself does not provide any attestation of conformity. lndependent certification bodies provide c(
assepsment services and, in some areas, access to |[EC\marks of conformity. IEC is not responsible
serviges carried out by independent certification bodiest

All ugers should ensure that they have the latest editien of this publication.

No lipbility shall attach to IEC or its directors, @mployees, servants or agents including individual exg
mempers of its technical committees and IEC\National Committees for any personal injury, property d3
othel damage of any nature whatsoever,~whether direct or indirect, or for costs (including legal f¢
expehses arising out of the publication, use.of, or reliance upon, this IEC Publication or any other IEC Puj

Attenjtion is drawn to the Normative, feferences cited in this publication. Use of the referenced public|
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject
rightg. IEC shall not be heldwresponsible for identifying any or all such patent rights.

ation for
Ations.

rnational
from all

National
t of IEC
for any

lications
between
he latter.

nformity
for any

erts and
mage or
tes) and
lications.

ations is

bf patent

ptional
fication

the|required support cannot be obtained for the publication of an International Standard,

degpite repeated efforts, or
th:%mmmmmmmg is the

future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 63134, which is a Technical Specification, has been prepared by IEC systems committee
Active Assisted Living.
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The text of this Technical Specification is based on the following documents:

Enquiry draft Report on voting
SyCAAL/152/DTS SyCAAL/167/RVDTS

Full information on the voting for the approval of this Technical Specification can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The co

stability

the spdgcific document. At this date, the document will be

e trarlsformed into an International Standard,

e recC

bnfirmed,

e withdrawn,

e replaced by a revised edition, or
e amg¢nded.
IMPORTANT - The 'colour inside' logo on the coveéer page of this publication indicates

of its

that if

contains colours which are considered to‘be useful for the correct understanding
contents. Users should therefore print.this document using a colour printef.
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INTRODUCTION

IEC SyC AAL is developing use cases for AAL system standards with a view to identify gaps in
standardization.

All selected use cases have a real-world validity. The development of use cases makes it easier
to define AAL categories of similar use cases and highlight their commonalities. It was then
possible to extract functional requirements from the use cases and make recommendations for
future standardization items related to AAL. Collecting the use cases also allowed SyC AAL to
validate the proposed AAL reference model and reference architecture.

This d

contribptions of AAL use cases in November 2015. The current document reflects contri
and digcussions by SyC AAL experts, mirror committees and liaison members. This 'do
also contains material gathered from reports, AAL research projects and group,output fr

2018 (§

As of N
the Sy
templa
the orig
accord
case te
issues
of Thin

Experts
contrib
UK, US

The tarn
in the A

AAl
ops§

firsf

L meetings in November 2015 (Tokyo), April 2016 (Wellington); Octobe
urt), April 2017 (Beijing), September 2017 (Cleveland), May 2018 (Tokyo) and (
beoul), as well as information obtained from the subsequent web calls to the meg

call for
butions
cument
om the
r 2016
Dctober
tings.

ovember 2018, a total of 45 use cases were submitted. To start the project, me

in of the use case. The use case template helped to group and categorize the us
ng to the identified functional requirements and néeds of users. The former A

from the following national committees, liaison organizations and research ¢
ited use cases on AAL: Canada, China, Japan, Germany, Netherlands, South
A, ISO IEC JTC 1 SC 41 PCHA and Continua and AALianceZ2.

get audience for this document includes the following stakeholders who have an i
AL system:

L users and service provider personnel who can learn about AAL user needs and
rate AAL systems;

responders, formal carers, etc. to understand how to respond to an AAL

emergency cally

CE

AA

and ICT device manufacturers who want to understand AAL devices and interfa

care recipients who are interested in the usability, accessibility and performanc:

bers of

C AAL user focus working group were requested to submit use cases using the IEC
e. The use case submissions consisted of the title of¢the use case, a descriptijon and

cases
AL use

mplate developed in SG 3 AAL was modified{invorder to capture also wider gocietal
including security, risk and privacy, as well as.Jooking at AAL in relation to the Internet
gs (loT).

rojects
Korea,

nterest

how to

system

ce and

b of the

ints][roperability requirements;

AAL-s¥stem:

AAL operators to understand the system requirements;

regulators who are responsible for developing and supervising AAL and related regulations.
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ACTIVE ASSISTED LIVING (AAL) USE CASES

1 Scope

This document identifies AAL scenarios and use cases based on real-world applications and
requirements. The use cases provide a practical context for considerations of interoperability
and standards based on user experience. Use cases provide a context for utilizing existing
standards and identifying further standardization work. User requirements have also been

identifi

This dgcument also highlights potential areas for standardization in the AAL environr

ensure

Lastly,

of which is to collect, administer, maintain, and analyse use cases.

2 Ndrmative references

The fol

constitlites requirements of this document. For dated references, only the edition cited &

Sop

safety, security, privacy, ease of operation, performance and interoperability.

this document is a contribution to the IEC use case management repository, the p

owing documents are referred to in the text in such a,way that some or all of their

nent to

urpose

content
pplies.

For urldated references, the latest edition of thereferenced document (including any
amendments) applies.

IEC 60P50-871, International ElectrotechnicalYocabulary — Part 871: Active assistedl living
(AAL)

3 Te

3.1

For the| purposes of this document, the terms and definitions given in IEC 60050-871 aq

ISO an
addres

e |EQ Electropedia: available at http://www.electropedia.org/

e IS Online browsing platform: available at http://www.iso.org/obp

Terms and definitions

rms, definitions and abbreviated terms

d IEC maintain-terminological databases for use in standardization at the fo
5es:

ply.

llowing

3.2 Abbreviated terms

AAL
ADL
AMM
BAN
ETA
IADL
loT

km
UCMR

active assisted living

activities of daily living

advanced medication monitoring
body area network

enhanced terminal accessibility
instrumental activities of daily living
Internet of Things

kilometres

use case management repository
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4 General

4.1 Overview

Clause 4

development stages.

Clause 5 describes the AAL use case template with its annexes.

Clause 6 provides the use case analysis based on the use case categories.

Clause 7 presents considerations related to user requirements.

Clause 8 is the summary of the standards gap analysis.

provides a general overview of the structure of the document and the use case

Clause

Annex includes the AAL use case template

Annex describes the complete representative use cases.

Annex contains the user requirements analysis

Annex contains extractions of user requirements of the 10 representative use cases.

4.2 bjectives

The intent of this document is to capture representative use cases in a consistent mahner in
order to categorize products, services and systems of AAL technologies in such a way t¢ assist

system|developers and service providers to develop solutions.that address the AAL user

These

Use ca

and co

nclude user requirements of safety, security and,ptivacy.

nformity framework. Use cases will also be usSed to validate the scope and archit

Use cdses are a common technique for gathering requirements in systems and in th
providg a better understanding of the user!syneeds and functional requirements of AAL s

(what,

data protection. Use cases describe*typical scenarios that an AAL user may experienc

interac

ing with a system to achieve a goal. Use cases are a well-known tool for exp

requirements at a high level with.real-life relevance.

4.3 Use case development stages

When

developing AAL)use cases, the following steps were considered which refl

guidelines provided.by'the System Resource Group of IEC to develop the use case mana

reposit

The m
expert
IEC 62

bry (UCMRY):

delling framework is needed to manage the complexity, structure the analysis
and automate the generation of a standardized textual template, as descr

needs.

Ises provide input into the development of AAL scope definition, reference architecture

ecture.

S case
ystems

not how) as well as requirements<for safety, security (cyber and physical), privdcy and

e when
ressing

ect the
jement

. quide
bed in

559=2and—adaptedtoconsider the people aspects of AAL:

4.4 AAL architecture model

The AAL architecture model is illustrated in Figure 1.
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~ Business layer
[
2
2
= Stakeholder layer
<} Function layer
o
o
c
©
yo)
8
2 L
5, [Communication layer Q(I/Q
N Actor layer ‘(1/
ADL assistance Other infprﬁml‘on systems
] AAL information-systems
IADL assistance AAL applicati d services o
O
< Some assistance AAL (platform) backend system Qos(‘ P
/@Ve/s AAL gateway )
or, Independent i
,98‘%[9 p AAL devices Q/C)
Nee S\\
O
QQ IEC
Figure 1 — AAL archit\%t re model
The x-3xis of Figure 1 describes AAL levels o(@&istance (also referred to as user donjains in
use casges): $
e Ind¢pendent (level 0) NS
In this user domain, AAL users \'@ not dependent on assistive technology. AAL sgrvices
are| used for comfort, well g, wellness, fitness, entertainment, social intgraction
(sogialization) or security.
e Some assistance (level 1),
In this user domain, users need some assistance by assistive technology. This ifcludes
sog\e assistance me points in time or some assistance that is continuously needed.
e IADL assista evel 2)
In this use ain, AAL users need assistance with instrumental activities of daily living.
Thgse ivities are not essential for fundamental functioning but allow an individua| to live
indep ntly in a community. They include but are not limited to housework, preéparing
meﬁl‘s‘ aking medications as prescribed, managing money, shopping for groce;Tries or

clothing, use of telephone or other form of communication, transportation within the
community.

e ADL assistance (level 3)

In this user domain, AAL users need assistance with basic self-care tasks that include but
are not limited to functional mobility, bathing and showering, dressing, self-feeding, personal

hyg

iene and grooming.

The y-axis of Figure 1 describes AAL system component composition, which is further described

in5.7.
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The z-axis of Figure 1 describes AAL model and process views, defined as follows:

5 Definition of AAL use case template

5.1

Actor layer

Layer of an architecture model in which the content is derived from the use case information
on actors

Communication layer

Layer of an architecture model that describes protocols and actions for the interoperable
exchange of information between the actors of a use case

Information layer

Layer of an architecture model that describes the information that is being used and
excfianged between funciions, Services and actors

Furlction layer
Layler of an architecture model that represents the functions described in the use cases
Stakeholder layer

Layler of an architecture model that represents the different stakeholders involved in
proyiding the applications and services described in the use cases

Buginess layer

Layler of an architecture model that represents the business\models, including business

Overview

The use case template, included in Annex A, pravides sections to include a description of the

use.

The intpnt is to have these annexes map-.directly into the AAL reference model and architecture

model.

For eagier mapping into the AALreference model, a use case diagram and a sequence diagram

are added to each use case.

5.2

DPescription of use case

The use case is described in a short narrative of three sentences. In addition, a long desgription
of the yise case-is_requested, which includes the actors and their roles as well as their|task in

the AAL system-and relationship with the care recipient.

5.3

AL evels of criticality

The level of criticality refers to an estimate of the severity of injury that a system could permit
or inflict, either directly or indirectly, on a client, patient or operator as a result of device failures,
design flaws, or simply by virtue of employing the system for its intended use.

Major

Level of criticality is Major if a failure or latent design flaw could directly result in death or
serious injury to the client, patient, or operator. The level of criticality is also Major if a failure
or latent design flaw could indirectly result in death or serious injury of the client, patient or
operator through incorrect or delayed information or through the action of a care provider.

Moderate

Level of criticality is Moderate if a failure or latent design flaw could directly result in minor
injury to the client, patient or operator. The level of criticality is also moderate if a failure or
latent design flaw could indirectly result in minor injury to the client, patient or operator
through incorrect or delayed information or through the action of a care provider.
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Level of criticality is Minor if failures or latent design flaws are unlikely to cause any injury
to the client, patient or operator.

5.4 Levels of assistance (user domains)

Four levels of assistance are defined from "minimal assistance (level 0)" to "fully assisted (level
3)" that correspond with "no automation" to "full automation".

a) Level 0: able to live independently with minimal assistance.

b) Level 1: able to live independently but some assistance is needed periodically (part

time).

C) Le\l : 2 dbb;btdllbc ;D IIUUdUd VV;th :ADL (pdlt t;IIIU alldl’Ul fu“ l;IIIU).
d) Level 3: assistance is needed with ADL (full time).
NOTE 1| Stages of ageing are identified in ISO/IWA 18:2016.

IADL (

answelling the telephone, shopping (plus cooking, housekeeping, (eleaning, meg

manag

ADL (afctivities of daily living layer) includes the most basic human’ activities like walki

moving
groomi

NOTE 2

NOTE 3

The ke

e Inl
AAl
e Inl
AAl
In leve

needs @ssistance, whereas'in level 0 the AAL user may use one of more parts of the AAL

but is
indepe

Figure

nstrumental activities of daily living) includes, for example, the use of transpo

ement, and monetary management), etc.

around, going up a few steps of stairs, bathing (plus.*eating, clothing, cont
ng), etc.

Medical assistance may be needed at any level.

Annex B of the use case template is the x-axis of the AAL architecture model.

y distinction between level 2 and level 3cis“as follows.

bvel 3, the AAL system performs, alltasks automatically without the supervision
| user, so the user does not need.to respond or intervene.

bvel 2, the AAL user has to perform some tasks and has to respond and supery
| system which is not fully attomated.

1, the AAL user may perform many of the tasks himself or herself and only peri

able to perform or control the remaining tasks. Level 0 has the highest |
ndence.

P presentsian overview of AAL user domains.

rtation,
ication

ng and
nence,

of the

ise the

pdically
system,
evel of
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AAL user domain

Level O Level 1 Level 2 Level 3
Independent Some assistance Assistance with Assistance with
) IADLs ADLs
The AAL : to assist the under the automatically but automatically without
system runs i independent supervision of the requires responses supervision of
i AAL user AAL user from the AAL user the AAL user
Assistance : Independent Social or : Social and/or health | Social and health
scope : emergency i Q
Health Self monitoring i Some external : IADL monitoring ADL ny gemnent
management : i monitoring may be : needed _ (bbneeded
! needed PN
z 5 5 ng
Activity Independent Only for extra daily Needed for : Needed for acfjvities
asslstance i activities i mstrumentaﬂ of dally ||V|n( or
§ activities of(daily : medical support
! I|v&,
Sdcial Iife_§ Independent Only for extra da|ly Need§}for daily Needed for daily
: activities vities : activities

assgystance :

5.5 Use case categories

Figure 2 — Overview of AAL user domains

IEC

AAL usle cases are categorized to align with the function layer of the AAL architecture model in
order tp clarify the scope and to highlight exceptional scenarios.

e Pre

ention and management.@fchronic long-term conditions:

- revention, early detection and efficient management of chronic long-term conditions.

- rovide AAL solutions for persons with identified risk factors and/or chronic conditions.

— [mprove medical~prescriptions and adherence to treatment by providing ag¢curate
nformation to.the professional.

- nable the wellbeing of people with chronic conditions and their communities
aregivers, neighbourhood, service providers, care system, etc.).

family,

jociety,

from both a sometal and personal perspectwe effectlvely contrlbutlng to thelr health,
overall quality of life and to social inclusion.

— Denotes all systems for social connections and networking as well as the possibility for

knowledge transfer.
e Mobility:

— Enable people's mobility (orientation and navigation) in terms of moving in the home and

domestic environment.

— Transportation and travel activities.

— Encompasses all systems that are useful for mobile processes, e.g. mobility aid, safety
and security on the move, transport or information of outdoor conditions.

e Health and wellness:

— Better management of health and wellness.
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— Prevent functional decline and frailty.
— Enable assisted living and support sustainable care models.
e (Self-)management of daily life activities at home:

— Enable assisted living and sustain persons to continue managing their daily activities in
their home.

— Live independently for longer, meaning with as little (professional) help as possible and
with choice and control over the decisions, equipment and assistance.

— Live actively in the sense of staying in charge of their own lives and participating in
society the way they want.

— enotes all hnrhniqupe and systems which hplp and suppart the user dllring daily life
like a managing system, a calendar or reminder or other support systems).

— [Denotes all technical support including fall detection and prevention, ambient densors
or actuators, alarm systems and localization.

— [Support care givers to give assistance.

AAL use case categories are illustrated in Figure 3.

AAL use cases

[2]

c Level 2

T . . Level 3

5§ SR EES L Assistance with

S Level O Level 1 ! IADL ADL

@ Independent Some assistance \ % (instrumental e

» L (Activities of

) activities of daily living)

5‘ ‘ | daily living) v iving
Prevention andimanagement of chronic long-term conditions

» N

0

qg), Social interaction

®

© .y

e Mobility

[

S )

b

D Health and wellness

(Self-)ymanagement of daily life activities at home

IEC

Figure 3 — AALC USe case categories

5.6 Context of use
e Global

The outdoor environment including transportation — automobile, bus, train, airplane, etc.

EXAMPLE 1 Normally an uncontrolled environment in terms of weather, population, animal, etc.
e Public buildings

Includes all other relevant indoor environments that may or may not be designed for
accessibility required by AAL users.

EXAMPLE 2 Including devices like the ones referred to under "home", but this can be expected to be a different
selection and with a different mix of enabling functions and applications.

e Personal mobile and personal vehicle
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5.7

The system component composition is described in the AAL architecture model y-axis.

Includes personal mobile devices that can control devices, communicate and save the
information data. Personal vehicles designed for elderly and/or handicapped are included.

EXAMPLE 3 Normal cars or vehicles designed for elderly people, whether hand-operated (stability aids) or
engine powered (electric bikes and scooters, ...), etc.

Home (IEC 60050-871)
Place of residence.

EXAMPLE 4 Flat, apartment, single-family house, townhouse, sheltered housing.

NOTE Care homes, retirement homes and other facilities with nursing services are not included in this definition.

Body and personal

Includes the body and the immediate area around the body.

EXAMPLE 5 Includes devices like sensors and actuators worn in or on the body, hand carried-and personal
devipes typically taken along by one individual (music player, smartphone, tablet).

Wolkspace
Denotes the area of the workspace outside of the home, e.g. office, factory, etc.

EXAMPLE 6 Environmental sensors and home automation sensors/actor§“\to monitor the workplace of
emp]oyees and detect dangerous situations (air pollution, gas leak).

$ystem component composition

AAIL devices

Deyice (IEV ref 151-11-20: material element*or assembly of such elements intenjded to
perform a required function) used in an AAlL.service (871-01-04).

AAL gateway (IEV ref 732-01-17: A gateway is a functional unit that connects two computer
netyorks with different network architegétures and protocols)

AAL (platform) backend system

Sydtem that houses a number of components (functionalities) in order to collect the data
from AAL gateways or AAL. devices over a network connection. The system may also
implement components for the remote management of AAL gateway and/or AAL devite (e.g.
firmware update) and components for interfacing with AAL information systems and/gr other
infgrmation systems;

In the client-server.model, the server is usually considered the backend.

Plaiform maybe'a smartphone platform (e.g. |IOS, Android), a server platform (e.g. Linux) or
an |oT platform (loT cloud service).

AAL application and services

Program or application that interacts with the AAL users or within the network infrastructure
to transmit or exchange data and information in the network

Action or function of an AAL system creating an added value for customers.
AAL information systems

A collection of technical and human resources that provide the storage, computing,
distribution, and communication for the information required by an AAL service.

Other information systems

A collection of technical and human resources that provide the storage, computing,
distribution, and communication for the information not specific to AAL services.
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Actors

5.8.1 General

An actor is a 1) person, 2) technical component, or 3) organization that plays a role in
more interactions within a use case or a combination of use cases.

one or

An AAL user is considered a "Person Actor". There are three role categories of AAL users:

a formal "Person Actor" user who formally applies AAL functions and services to the AAL

care recipient ('Health Care Professional' e.g. a nurse);

an informal "Person Actor" user ('AAL lay informal carer') who applies informal AAL functions

and services to assist the AAL care recipient (e.g. family member) who can also be
(e.g. through related education);

the|care recipient "Person Actor" user who, if capable, applies AAL functions iand s
in 4 self-managed manner to himself or herself (e.g. a person who self-manages his
condition or impairment).

5.8.2 Persons

or services. The AAL user may be the following persons:

AAL formal carer is a person who provides<fermal personal or homemaking sery
he AAL care recipient;

AAL informal carer is a person who provides informal (or lay) services to the A/
ecipient.

Ithcare professional (IEC 60050-871:2018, 871-02-14) is a service provider
Ithcare system who carries out-training, therapy, health promotion and consultat

ang

AAL operators with the installation and continued support of AAL devices and s
with technical and other advice.

trained

ervices
or her

er (IEC 60050-871:2018, 871-02-05) is a person who uses ¢r benefits from AAL devices,

ices to
ices to
\L care
in the
ons.

service

andling

| users
ystems

5.8.3 Technical components

The technical components are described in 5.7.

5.8.4 Organizations

Two examples of organizations as actors are given:

orming

acilities

The service provider (IEC 60050-871:2018, 871-02-01) may be an AAL service or healthcare
service provider. The other example is a research organization that conducts research into new
or modified health treatments and their efficacy.
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5.8.5 Relationship between actors

Figure 4 shows the relationship between AAL actors.

research
organization

871-TBD

Provides

data to
|

other

AAL

AAL system

information i information  |_Sends requests toJ| AAL
5 Provides__| r ¢ 871-01-03 | posedoi-p» COMponent
ystem data to system
€—Sends data to— and 871-04-02
871-TBD 871-TBD 871-04-31 N
j Provides
AAL sefvice ———Operates Uses
iHer . Interacts
provi Provid > AALservice with
871-0¢-02 o 871-01-04 ‘
perl'ates
AAL service
provider
Employs > personnel Supports
8711800 —— Uses
Support
Informs: {
healthkare
.
service health service € fses
Provid »

provifler
871-1BD

871-06-05

€¢———~~——Provides

Legend

person actors - prov]

‘ technical component

organization acto|
services (not actoi

jder

ctors ‘

]
|

s

Figure 4/— Relationship between actors

6 Use case analysis

Subclapuses 6.2 and 6.3 discuss the use case analysis based on representative use cas
the functional regquirements of the AAL system. Therefore, there is an interrelation w
user's fequirements as described in the use cases and the reference architecture.

6.2

6.2.1 General

IEC

es and
ith the

IEC SyC AAL has collected a total of 45 use cases. Titles and short descriptions of the use
cases are listed in Table 1. Eleven representative use cases are included in Annex B. Some of
the other use cases will be made publicly available when the system is ready.

The use cases are grouped according to the categories below. The classification (see 5.5) is
based on claims found in each use case.

Use case categories:

1) prevention and management of chronic long-term conditions;

2) social interactions;
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3) mobility;
4) health and wellness;
5) (self-)management of daily life activities at home.

Table 1 — Titles and categories of use cases

Use case - Use case category
number Title of use case
1 2 3 4 5
1 Personal Health Check X X X X
2 Advanced Medication Monitoring (AMM)
3 Enable Social Interaction with Care Providers
4 Social Interaction with Smart TV
5 Smart Wheeled Walker — Guidance to return home X
6 Improve communication bet\_/vgt_-:‘n user and equipment by ETA X
(Enhanced Terminal Accessibility)
7 Health-Care in the Senior Citizens Welfare Centre X X
8 Personal Trainer
9 Behaviour Monitoring X
10 Shopping and Nutrition Planner X
11 Intelligent lighting system X
12 Remote Health Monitoring/ Fall Detection X X
13 Telemonitoring X X
14 Acquired brain injury — at home alarmpsupport
15 Objective Remote Health Monitoring X
16 Query sensors and switchesfor status [Different template]
17 Rem_otel_y mc_)nitc_)r Parkinson s patient to prevent falls and manage X
medication titration
18 Continuous blood:glucose monitoring with remote assistance X
19 Enable the Uplpad of measurement data on the WAN interface X X
20 Controlled~Information Sharing X
21 Patient reported outcomes measures (PROMS) X
29 ?I'ransmitting quest!ong and related‘an‘swer respon§e/selection, or X %
instructional material, in a telemonitoring system via WAN-IF
23 Epilepsy detection/acquired brain injury — at home alarm support X X
24 Fall Detection Functional Neurological Disorder — at home alarm
support
25 Smart solutions for the elderly care community X X
26 Information Security X X
27 Data Protection X X X
28 Information Reliability and Device and Patient Authenticity X X
29 Building-integrated notification system X X X X
30 Standardized Data Exchange of Regular Medical Check-up X X X
Record
31 Mobility Assistant X X X
32 Calendar Service X
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Use case category
Use case .
Title of use case
number
1 2 3 4 5

33 At home medication and alarm support

34 Environmental Health Monitoring and Alarms at Work X X

35 Home alarm and service provider — example of alarm activation X

response

36 One stop emergency service using Lifetag X

37 Heat stroke prevention system in home

38 Air bag system in stairway

39 Bathtub drowning prevention system X

40 Overturn detection and alert system for home garden

41 Minor user mistakes lead to undesirable results

42 Use of general equipment leads to malfunction of the system

43 Home Assistant Robot X

44 AAL exoskeleton robot X X

45 AAL Care service provided by trained working person X X

NOTE The use cases were renumbered after analysing and combining common use cases. The first numfer is the
new nunlber of the use cases after consolidation.

The digtribution in Table 1 shows that many usg’cases fall in three categories: 1 "preyention
and mg@nagement of chronic long-term conditions", 4 "health and wellness" and 5 ["(self)-
management of daily life activities". Thissshows that mainly support is needed for physical
conditipns and daily life. Urgent and/or critical conditions are dealt with in these three catggories.

Fewer pse cases are claimed to belelassified in the other two categories: 2 "social intefaction”
and 3 [mobility". The two categories should be recognized as integral part of AAL, ag social
interacfion and mobility are indispensable factors for sustaining an independent life of the older
person| Lack of mobility _and’ social interaction could lead to negative impacts on physical
strength and cognitive abilities.

The following are_representative use cases for categories as described in 5.5. The cgmplete
use casges are included in Annex B. The cases were chosen based on the criteria below:
1) usqg cases.that are easy to read and to grasp the scope of AAL;

2) twq use’ cases for each category: one with general description and the other with @ focus
on specificfunctions:

As for category 5, (self-)management of daily life activities at home, three representative use
cases are selected. This is because the category covers a wide range of situations and various
use cases have been submitted. Use Case 11 is chosen as an additional representative use
case as it is mentioned in an International Standard that is being developed in IEC SyC AAL:
IEC 63168-1, Cooperative multiple systems in connected home environments — Functional
safety of electrical/electronic safety-related systems — AAL aspects— Part 1: General
requirements for design and development.

6.2.2 Prevention and management of chronic long-term conditions
6.2.2.1 Use case 1 personal health check

Chiyoko is a 73-year-old woman, living independently with her husband. She wears a small on-
body sensor that remotely and wirelessly monitors her conditions. The detected biometric
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measurements including vital signs are sent to a healthcare service centre and stored there so
that medical doctors can analyse the data. The doctors generate a monthly health report for
Chiyoko. The reports are shared with her family chemists at a drugstore near Chiyoko's house.
The chemists give advice to Chiyoko based on the health report as well as her health conditions.

In this use case, person actors are Chiyoko, medical doctors and chemists. Chiyoko is an AAL
care recipient, while medical doctors and chemists are healthcare professionals. The AAL care
recipient is maintaining independent living, and falls on either level 0 (independent) or level 1
(some assistance) of the AAL user domains. The data is stored in a cloud server so that other
AAL actors can share it and make professional intervention when necessary.

Bernicg is 84 years old and lives on her own. Her doctor has prescribed multiple thedications
for Berpice. She uses a medication monitoring system that reminds her when do-takg which
medicie. The system also records her medication adherence. Her daughter, ong.of her informal
carers,/may be notified when her mother's medication non-adherence is detected.

This uge case deals with level 2 (assistance with IADL) of the userzdomain. The adjanced
medicdtion monitoring (AMM) system sends reminders to the AAL\cCare recipient, pfovides
physicipns with information on medication and the patient's, (compliance, and cap send
notificdtion to relevant informal carers when irregularities are<{detected. The AMM may be
programmed by trained AAL operators.

6.2.3 Social interaction
6.2.3.1 Use case 3 social interaction with caregivers

Bernicg lives on her own but has medical, physical and cognitive issues. The problems limit her
mobility and it is difficult for her to visit other people to interact with and maintain connpctions
with theém. Her problems sometimes prevent attendance at regular medical appointments. She
can mdintain social interaction with family members, friends, and care providers through text-
based |nteraction (E-mails, instant megssaging), as well as voice and audio interaction.

This uge case mainly focuses oh;AAL users at level 2 of the user domain, where many[people
have difficulty going out of theirhomes. In such situations, keeping social relationships bgcomes
a challgnge. Lack of social'connection should be avoided as much as possible, as it coyld lead
to depression and have(further negative impacts on physical or cognitive abilities of the older
person

6.2.3.2 Use-case 4 smart TV

Peter, whos 83 years old, lives alone. His son lives in a city about 200 km away. Peter|uses a
smart TWas a communication device to stay in contact with his family, friends, carers, medical
doctord-and-others-He has his cmnrfphnnn conhectedtoa T\, settouse the phnno as-alremote
controller. A panic button with localization function is installed in the smartphone. When he
pushes the button, a formal carer at a local nursing service will respond and make necessary
arrangements. The smart TV can be used to order groceries from local supermarkets.

The AAL care recipient needs some assistance (level 1) in the area of social interaction. This
is because the user's mobility is limited due to some health condition such as illness, frailty,
and so on. The system helps him enjoy remote communication without physically moving to a
different place to see his family and friends.

6.2.4 Mobility
6.2.4.1 Use case 5 smart wheeled walker — guidance to return home

Mrs. Appletree uses a smart wheeled walker to stabilize her walk. The device is even more
helpful when she goes outside. The walker guides her not only inside her flat, but also to chosen
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destinations outside via her preferred routes. It can help her when she gets disoriented. The
walker is like a friend with whom she can talk; it answers back, offers information and advice.
It also has a reminder function, so she does not miss her appointments.

The AAL care recipient is getting forgetful, and she is at either level 1 or level 2 of the user
domain. The user's mobility increases as the walker helps her not only physically but also in
terms of orientation and selection of efficient routes for her. The walker is equipped with sensors
and internet connection. It serves as a digital assistant to the user.

6.2.4.2 Use case 6 communication between user and equipment by ETA (enhanced
terminal accessibility), 'VISIT to JAPAN'

Bob, a|70-year-old British man, recently travelled to Japan. He had had enhanced-tgrminal
accessjbility (ETA) installed on his smartphone. So even in a foreign country, Bob-Wwas [able to
enjoy his stay to the fullest: he could easily spot a ticket-vending machine by checgkingla map
on his pmartphone. He could get prepaid ticket-data smoothly from the ticketing machlne into
his smartphone. When he wanted to eat something, he obtained restaurnant information by
downlording menus, the language of which was automatically translatedto English by ETA.
Information relating to his specific allergy was automatically provided as well.

ETA is|useful for AAL care recipients who need some assistance, it the area of communjcation.
ETA ig| helpful in communication both with other people and<{equipment. Adding pérsonal
informgtion on users' special needs (e.g. allergy) improves ,dccessibility of the man-machine
interfage.

6.2.5 Health & wellness
6.2.5.1 Use case 7 intelligent apartment for, the elderly

Konrad lives in an intelligent apartment equipped with a tele-monitoring system that he|ps him
monitof his biometric data. Routine monitaring ranges from health checks to house secufity. An
intelliggnt drug cabinet monitors medication adherence as well. In the case of irregularities,
alarms|go off and inform both his family and the head office of the living quarters. A short
responge time is guaranteed through an excellent organizational infrastructure.

The user needs assistance with' IADL in many areas of daily life. In the intelligent apartment,
where |his activities are menitored, he can manage his appointments, home security, etc.
Household chores are also managed by the staff at the apartment house. He can consplt with
healthdare professionals via video conferencing.

Many gctors appear in this use case: AAL users along with AAL care recipient, AAL pervice
providgrs, and\various kinds of devices, etc. This is because the setting (intelligent apartment
for the lelderly) comprehensively takes care of all kinds of daily life activities of senior citizens.

6.2.5.2 Use case 8 personal trainer

Frieda is getting a little weaker these days. It has become harder for her to be active during the
day. Housework tasks are sometimes a big burden for her. Her doctor gave her a little wearable
device that tracks her physical activity, along with a small box. Her son connected the box to
her PC at home. The box shows videos that give tips to simplify household tasks and daily
activities. It also suggests tailored workout training for her. A few months later, Frieda found
herself fitter and safer when she performs her daily activities.

The user gets some hints to make household tasks easier for her. At the same time, regular
exercise helps her stay fit. A body activity sensor collects data and the AAL application
determines appropriate activities and exercises for the user. As it is difficult for the AAL care
recipient to set the device herself, an informal carer, her son, comes in to help her.
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6.2.6 (Self-)management of daily life activities at home
6.2.6.1 Use case 9 behaviour monitoring

Jane is 85 years old and suffers from mild cognitive impairments. She uses an AAL system
which detects potentially dangerous situations for her and changes in her behaviour patterns.
For example, if Jane leaves a pan on the stove in the kitchen unattended for a certain period of
time, the system notifies her by displaying a message on the TV, which she is likely to be
watching. Should she ever fall at home and not be able to get up, then the system automatically
notifies an emergency call service. When her daily activity patterns changes, a notification will
be sent to her daughter so that she can look for appropriate support.

The AAtTareTecipientmmaimtaims mdependent tivingthoughsheisgettimgforgetful=amg needs
reminder and notification assistance for some of the daily activities. This AAL care\rgcipient
falls or| the category of either level 1 or level 2 of the user domains. Sometimes she fails to do
what i necessary to keep herself and her residence safe and secure. Variousisensprs are
utilized| to monitor home safety and the user's body movement, so that formal and informal
carers pan respond to the situation and/or change.

6.2.6.2 Use case 10 shopping and nutrition planner

Michael is 72 years old and lives alone. He suffers from mild cognitive impairment and often
has prgblems with healthy diet and related shopping tasks. That's why his son installed a new
shopping assistant on Michael's smart TV and mobile phone>)Michael can use the system for
organiging his shopping list. For example, the assistant récommends him to add more fruits to
his shqpping list. He can use the system for online ordering, too. The items he bought are
delivergd to his home. The system also knows that the'stock of sparkling water is runnfing out
and adfs some bottles to the shopping cart as well

The AAL care recipient lives alone but needs assistance in managing a healthy diet, as jwell as
doing drocery shopping. His son, an informal*carer, installed a system that helps the AAL care
recipiept assemble shopping lists, as well as arranging on-line shopping with door-fo-door
delivery service. Connected with inteltigent storage system, it can report low stock of [certain
foodstyffs; for example, an intelligentfridge. It can also be connected with a home autdmation
infrastructure to issue reminders.if the user has assembled a shopping list but failed to gctually
go shopping.

6.2.6.3 Use Case 11-intelligent lighting system

Takuji, |68, doesn't see*well in dark places. He sometimes visits his son Mamoru's house|, which
has anlintelligentdighting system installed. After dark, the light automatically turns on when the
sensor|of the system detects human presence. The residents can also control On/Off vjia their
smartphone,<and the conventional switch on the wall is used only secondarily. One dpy, the
sensor|somehow didn't work when Takuji went upstairs. Because it was getting dark,| Takuji
wanted tolturn on the light. He used the normal On/Off switch on the wall, but it did ngt work.
He wasat a 10ss. ITis very difficutt for him to go downstairs sarely without fighting. HIS grandson
Shota downstairs could not fix the problem either, because he didn't have a smartphone. They
had to call Mamoru, who operated the system remotely using an App on his smartphone.

This use case presents a possible problem that AAL users could encounter when a system does
not work properly. The problem would be especially serious for those who are not familiar with
the operation. In this use case, the system automatically determines operation based on the
information from the sensors and the user does not know how he can choose different operation
manually. Operation options available in such situations should be considered beforehand.
Visualization of the system status would be also helpful for the users.

6.3 Functionalities that appear in each use case

Various types of functionalities are found in the collected use cases. The elements are sorted
into five groupings with ten sub-groupings (see Table 2).
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e General

Use cases 18, 19, 25, 26, 27, 29 deal with the management of information and data. They
should be taken into consideration and be applied to other individual use cases as much as
possible.

e Monitoring

The functionality mainly covers two kinds of monitoring: emergency (fall, fire, etc.) and long-
term health issues (vital signs, medication adherence, etc.). Consultation is also included in
this functionality as part of monitoring process.

e Communication support

This functionality covers various types of communication: communication with people such
as family members, friends, medical staff, etc. Transactions and interaction with-slystems
(e.g. smart shopping) are also included in this functionality.

o Act|vity support

Thig functionality deals with miscellaneous activities ranging from activitieS’such as ekercise

and games, and also smart home management such as use of lightingisystems. Rgminder

fungtion (excepting medication-related matters) is also included in thiS)functionality.
o Mobility support

Fagtors in this functionality aim at facilitating and assisting mobility of AAL care rec|pients,
in terms of both movement and orientation.
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Table 2 — Categories and functionalities of use cases

Use case number
Functionalities Use case category
1 | 2 | 3 4 | 5
General
18, 19, 25, 26, 27, 29
(Data protection, privacy, etc.)
Z._ 0 12
35 21, 4,7,9, 12,4323
31, ’ , 1,9, 12:13)| 23,
Emergency 4 25,31 | a4 a4 | 253135, 40 |42
33, 34 36, 39
) 1,8,9,
;/étt?\'/ifatl:;/el 12, 15, 1,25, | 1,7,8,9, ~|"1,7 8 9 12 13, 15,
s y ' 17, 18, 31 13, 25, 31 P 21, 25, 31, 42|45
Monitofing etc. 21, 31
Medication 2,17, 33 &% 2,7, 32
31925 12 1,2 4
; 31, .25, ,2,4,7,
Consultation 4 N 25, 31 4,13, 31, 45
45
1,6 1,3,7,25
General 1, 3,33 3, 4,429 L wos T 1,3,4,7, 25,45
Communicatio 25 39, 43
n suppprt
Transactions 10 4 6, 10 4,10
) 2, 7029, 2,5, 7,25,
Reminders 33 29 5 29, 32 5,7,10, 25, 29, 32
Activity
support
Miscellaneous 7,8,9 5 589,32 5789 10, 11, 32,
T 43 37, 38, 41
Disorientation 5 5, 31, 36 5,10, 35
Movenjent
support i
PP valking 31, 44 531, | 5 31 5, 31, 38, 44
support 44
Represgntative use cases are shown in bold.

7 Considerations of user requirements

71 General

Based on the previous use case analysis, the major user requirements are identified. AAL users
may or may not be professionally trained in the use of AAL systems. As a result, AAL systems
should be designed and implemented with the interaction of the needs, preferences and
capabilities of the actors (persons, technical and organizational) and the context of use
(environments) in mind.

For demonstrating the user requirements of AAL use cases, SyC AAL has developed Figure 5.
There is no hierarchical structure of user requirements; the user requirements should be
considered on an equal basis. The user requirements are interconnected; however, the
technical implementation of each requirement is independent.
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Figure 5 — Overview of user requirements
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Accordjng to ISO/IEC 30141, the characteristics Q\%T systems comprise trustwort
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It i importar&t the AAL user has an understanding of how the AAL system oplerates.

AAL syste should be designed so that each category of AAL user understands t
or garts e system in which they interact. All aspects of usability, including effectiv
effi iq?/gand user satisfaction, can either increase or decrease safety.

he part
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NOTE See also the dialogue principles as defined in ISO 9241-110:2006.
accessibility, see also ISO/IEC 29138-1.

Definition of user requirements

7.21 General

The AAL use cases were classified according to the care recipient viewpoint (see 6.3) and use
case categories (see 5.5). Similar to the AAL architecture model, SyC AAL mapped the AAL
use case classification by use case categories (x-axis), care recipient viewpoint (y-axis) and
user requirements (z-axis). Figure 6 aims to provide a three-dimensional view of user
requirements, use case categories and user's viewpoint. The user requirements are extracted
from Figure 5. For easier reading, only some user requirements are placed on the z-axis.


https://iecnorm.com/api/?name=4b18546a415ba8c2b682b8bf41f2ef61

- 30 - IEC TS 63134:2020 © IEC 2020

P Safety
é Security
L Privacy
3 e
g Resilience
8 Usability § 3
> Accessibility .§Q Mobility support
Training ;: Activity support
@ AAL uc Categor;, & s
@ = Gories S Communication support
Prevention = I Monitoring
and Social @
management  interaction Mobility ® General
of chronic Health and
long-term wellness (Self-)
conditions management
of daily life
activities at
home

IEC
Figure 6 — AAL use case classification

7.2.2 Safety

Safety,| as user requirements has implications for the<design, development and operation of
AAL prpducts, services and systems.

The AAL system should be responsive and spot'risky behaviour and hazardous situatigns and
intervepe in a timely manner.

AAL cdmponents should meet the appticable conformance testing standards and regulafions to
ensure|that these are safe to operate by AAL users. As the environmental conditiors (e.g.
temperpture, humidity, mechanical stress, electromagnetic interference, mains power reljability,
etc.) may be uncontrolled in ertain contexts of use AAL components should be chgsen to
ensure|that they operate properly in these cases.

The coptext of use (envjronments) should be evaluated to ensure that AAL users are dapable
of performing daily tasks safely.

AAL sylstems should be designed to be as low risk as possible. Design considerations|should
take ir{o account the physical, sensory, cognitive and emotional state of the AAL |user —

includipgdhose users who are at risk of being excluded, for example due to a disabilityjor who
are vulherable — and the environmental conditions of the caontext of use

Functional safety (IEC 60050-351:2013, 351-57-06) is part of the overall safety that depends
on functional and physical units operating correctly in response to their inputs. It means keeping
residual risk to user, operator, and environment to an acceptable level.

7.2.3 Security

Security is defined freedom from unacceptable risk to the physical units considered from the
outside (IEC 60050-351:2013, 351-57-07).

Data security (cybersecurity) means should be incorporated into AAL systems in order to reduce
the risk of AAL system failure or compromised functionality. According to Regulation (EU)
526/2013, on Information and Communication Technology cybersecurity certification
("Cybersecurity Act"), cybersecurity comprises all activities necessary to protect network and
information systems, their users, and affected persons from cyber threats.
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7.2.4 Privacy and data protection

Privacy of personal data regulations are in place globally. AAL systems should comply with the
applicable regulations to protect the personal data of AAL users.

ISO/IEC 24775-2:2014, 3.1.45 defines privacy as the right of an entity (normally an individual
or an organization), acting on its own behalf, to determine the degree to which the confidentiality
of their private information is maintained.

According to Art. 4 of the General Data Protection Regulation, personal data means any
information relating to an identified or identifiable natural person (‘data subject'); an identifiable
natural person is one who can be identified, directly or indirectly, in particular by reference to
an identifier such as a name, an identification number, location data, an online identifier or to
one or |more factors specific to the physical, physiological, genetic, mental, economigc, ¢ultural

or social identity of that natural person.

Consent, as defined in the General Data Protection Regulation, of the AAL carerecipientmeans
any fregly given, specific, informed and unambiguous indication of the data-subject's wighes by
which he or she, by a statement or by a clear affirmative action, signifies agreemenf{ to the

proces$ing of personal data relating to him or her.

7.2.5 Functional requirements

Accordjng to ISO/IEC 30141, reliability and resilience should make the AAL system rgbust in

the facg of environmental disruptions, human errors, system faults and attacks.

Timeliness and controllability are additional characteristics important for AAL systems.
Timeliness in the sense of a system's response tp a user's input could be subsumed under the
dialogue principle "controllability", see 4.7 infISO 9241-110:2006. A dialogue is contfollable
when the user is able to initiate and contrakthe direction and pace of the interaction until the
point af which the goal has been met. ThéZrequirement of "timeliness" is a requirement that is
not dirgctly related to the user, whereas ™"controllability" is from a user-centric point of vjew.

Additiopal important characteristiCs' for AAL systems were identified which are of opefational

and functional nature of the AAL system.

Usgbility, see also thesdialogue principles as defined in ISO 9241-110:2006.

It ig important that'the AAL user has an understanding of how the AAL system operates.
AAL systems should be designed so that each category of AAL user understands the part
or fdarts of the'system in which they interact. All aspects of usability, including effectiyeness,
efficiency and user satisfaction, can either increase or decrease safety.

Acdessibility, see also ISO/IEC 29138-1.

Eagh\context of use should be evaluated to determine the physical, sensory and cqgnitive
accessibility needs of each category of AAL user. In particular, design considerations and
accommodations should take into account possible impairments regarding the human
functions described in Clause 7 of ISO/IEC Guide 71:2014, and ISO/IEC 29138-1.

Training and instructions for use.

Training is critical to the safe operation of an AAL system. Training should be developed for
the three role categories of AAL users in the appropriate context of use. Training materials
should be accessible in compatible formats.

The instructions for use for the untrained AAL user should be simple to read and easily
understood. The instructions for use for the trained AAL user can contain additional AAL
system information required for the setup, troubleshooting, and maintenance of the AAL
system. Instructions for use should contain information identifying the organization to
contact in case of any issues or questions. Instructions should be made accessible by using
accessible formats that are available on accessible systems in accessible environments.
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8 Summary of standards gap analysis

IEC SyC AAL has developed an inventory of standards and directives covering electric safety,
EMC, sustainability, usability, data protection, privacy and security among other areas. The
relevant technical committees have also been identified.

SyC AAL is in the process of identifying the relevant standards and directives for each use case
including where these fit into the architecture model layers.

SyC AAL invites the national mirror committees, technical committees in liaison and liaison
bodies to review the information to determine the accuracy and completeness of the inventory.

SyC AAL also invites national mirror committees, technical committees in liaison @nd|liaison
bodies|to review identified standards for any potential gaps in applying thesg\to" a|typical
SyC AAL user and the SyC AAL environment of use as described below.

SyC AAL care recipients are aged or disabled members of the populatieh”with related|issues
such as lack of mobility, vison and/or hearing problems, lack of muscle_strength, memaory and
cognitiye issues. SyC AAL operators are usually family member caregivers that can be under
stress pwing to caring for the SyC AAL user. SyC AAL users may have a limited education or
not be @ native language speaker. As a result, devices and systems need to be designgd with
easy-tg-understand instructions and user interfaces.

The SyIC AAL environment is uncontrolled in terms of témperature, humidity, ambient lighting,
noise, pnreliable AC mains connection and could be ‘susceptible to power outages. I which
case, devices and systems need to be designed .to-'take into account the limitations| of the
SyC AAL user and for operation in an uncontrolled*environment of use.

9 Cdnclusions and recommendations

The process for developing use cases-for AAL systems was presented in this document. Input
to use cases are the AAL system architecture, AAL user needs and the context (environment)
of use.

Use calses for AAL systemsare based on real world situations and the outcome of thege is to
identify| products, services and systems of AAL technologies in such a way as to assist pystem
developers and service providers to develop solutions that address the AAL user's needs.

Owing fo the complexity of AAL systems (diverse user population, different levels of assjstance
required, wide-context of use; and education levels of users), AAL system components must be
design¢d ,to) meet the usability needs of users as well as to operate in uncontrolled
envirorimgntal conditions.

Another outcome from the use cases is to identify standards, directives, and regulations
required to develop a compliant AAL system in terms of safety, security (cyber and physical),
privacy and data protection as well as functional requirements.

IEC SyC AAL encourages national mirror committees, technical committees in liaison and
liaison bodies to review the standards, directives, and regulations inventory to identify any gaps
in these that would need to be filled in order for AAL system components to meet the needs of
the AAL user.
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Annex A
(informative)

AAL use case template (version 1.10)

Major

Moderate Minor

A.2 [Name of use case

ID Name of Use Case

See 5.4

AAL Levels of assistance
Level 0: independent

Level 1: some assistance
Level 2: assistance with IADL

Level 3: assistance with ADL

A.3 [AAL function and service layer

Categdries)

See 5.9

AAL Fynction and Service Layer (=Use Case

Context of use
See 5.6

A.4 |AAL system component composition

AAL system components

See 5.1

A.5 Version management

Changes / Version

Date

Name
Author(s) or Committee

Approval Status
draft, for comments, for
voting, final
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A.6 Basic information to use case

Conditions (limitations)

Source(s) / Literature Link
of Use

Maturity of Use Case — in business operation, realized in demonstration project, , realized in R&D, in
preparation, visionary

Generic, Regional or National Relation

A E S SO I - WO ,
View —fFechmicat-+Busimesst—

Health|indications A

ies N\
Threshold conditions {{b

Furthe[ Keywords for Classification

A.7 [Scope and objectives of use case

Scope fand Objectives of Use Case

A.8 [Narrative of use case

Narrati|ve of Use Case

Short Jescription — maximum 3 sentences

Complete description

A.9 |Actors: people, components, systems, integrated systems, applications

Actor Name Actor Role Actor Description Actor Interactions
(see 5.8) (Transactions between
Actors)

A.10 Issues: legal contracts, legal regulations, constraints and others
(including regional regulations)

Issue — here specific ones Impact of Issue on Use Case Reference - law, standard, others
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A.11 Referenced standards and/or standardization committees

Relevant Standardization Standards to be considered in Standard Status
Committees the Use Case

A.12 Relation with other known use cases

Known use case Source UC Status

A.13 [General remarks

Generdl Remarks

A.14 |Data security and privacy

Data Security and Privacy

A.15 [Conformity aspects (common international assessment
methodology/critical requirements) (to be completed by IEC SyC AAL

Conformity

A.16 |[User requirements and interactions with other actors

User Requirements. and' Interactions

A.17 Drawings or diagrams depicting the use case

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or
"sequence diagram", ...
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(informative)
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Representative use cases

B.1 Use case 1 personal health check

B.1.1 Level of criticality (See 5.3)
Major Moderate Minor
B.1.2 Name of use case
ID Name of Use Case AAL user domains

Level 0: independent
Level 1: some assistance
Level 2: assistance with IADL

Level 3: assistance with ADL

See 5.4

01 Personal Health Check

Level 0: independent

Level 1: some assistance

B.1.3

AAL function and service layer

Categdries)

See 5.9

AAL Fynction and Service Layer (=Use Case

Context of use
See 5.6

conditigns
Mobility
Health & Wellness

Prevention and management of chronic long-term

(Self-)management,of‘daily life activities at home

Public buildings

Home

Personal mobile and personal vehicle

Body and personal

B.1.4

AAL system component composition

AAL system components

See 5.7

AAI Devices

AAL gateway

AAL (Platform) Backend system
AAL Applications & services

AAL & other information systems

Health information systems
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B.1.5 Version management

Changes / Date Name Approval Status
Version Author(s) or . )
Committee draft, for comments, for voting, final

1.10 Jan. 12, 2017 Hiro Tanaka For comments

B.1.6 Basic information to use case

Sourcd(s) / Literature Link Conditions
(limitations),ef Use

Maturi{y of Use Case — in business operation, realized in demonstration project, realized in R&D, in
prepargtion, visionary

realized in demonstration project

Generif, Regional or National Relation

Generi

View —|Technical / Business/...

Technigal

: " X
Key mg¢dical and alarm condition AO

Chemidt gives user health check report including medical condition.

Furthe| Keywords for Classification

Health monitoring, wearable vital sensor

B.1.7 Scope and objectives of use case

Scope fand Objectives of Use Case

e Prgvention and Management of/Chronic Conditions
e (Sglf-)management of Daily_Life Activities at Home
e Cafe for the future

e L

ng actively and independently at home
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B.1.8 Narrative of use case

Narrative of Use Case

Short description — max 3 sentences

Mrs. Chiyoko, 73 years old, wears wearable vital sensors for collecting her vital signs. The collected vital signs
are stored in a server and a medical doctor makes her health report by checking her vital data. At the drug store,
a chemist reads Mrs. Chiyoko's health report and gives advice to her.

Complete description

Mrs. Chiyoko likes walking and tries to go out every day. At 9:00 her husband left for a day-care service
facility and he will return at about 16:30. At 9:30, she went to her drug store for her health check. Mrs.
Chiyoko attaches some very small wearable vital sensors that remotely/wirelessly monitor her conditions.
The detected vital signs are sent to a healthcare service centre and stored for her health checking. A

med \.:G: dU\JtUI GIIG:yDUD hUI VItGl: datc\ :II hID (.'4lIIG:yD;D7 UIG: hUG:th \;:‘IC\.:II\ DhUUtD bIUGtUd Glt thc dlus Dt Ie
are also used for his analysis. The medical doctor generates Chiyoko's monthly health check report{ At the
drug| store, her chemist who has knowledge and licence of health consultation reads Chiyoko's manthly
healfh check report and gives advice to her about her health conditions. The chemist may suggestto her to
go t¢ the doctor if necessary. After the health consultation, she purchased a package of cold medicine jand
left the drug store.

Table 1 Mrs. Chiyoko's profile

Name Chiyoko

Se Female

Age 73

Livlng town Western suburbs of Tokyo

Fafily Husband in need of nursing care, 8Q years old, is living together with MrEg.
Chiyoko.

A daughter, 45 years old, is marfied and living in Yokohama with her
husband and her child.

A son, 42 years old, is net yet married and is working for a company in

Osaka.
Hopsehold income 160 000 JPY per manth (approx. 1 230 EUR, 1 EUR = 130 JPY)
Sayings 20 million JPY (approx. 153 850 EUR)

B.1.9 Actors: people, components, systems, integrated systems, applications and
organizations

Actor Name Actor Role Actor Description Actor Interagtions
(Transactiong
(See also 5.8) between Actdrs)
Chiyok¢ AAL User A 73-year-old woman
Chemidt Assistive person Health consultant
Medica] doctor Advisor for assistive Makes a health report
technologies
WearalMe-serser Bevices Bathy-vital-sigh-eollection
Cloud server Application server Stores Chiyoko's vital data

B.1.10 Issues: legal contracts, legal regulations, constraints and others (including
regional regulations)

Issue — here specific Impact of Reference - law, standard, others
ones Issue on Use
Case
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B.1.11 Referenced standards and/or standardization committees
Relevant Standardization Standards to be considered in Standard Status
Committees the Use Case
B.1.12 Relation with other known use cases
Known use case Source UC Status
B.1.13| General remarks
General Remarks
B.1.14| Data security and privacy
Data Security and Privacy
e The users' privacy should be appropriately handled in the communijcation networks, cloud server, medical

do

tor and chemist.

b detected data by the vital sensors is to be secured in the_éommunication networks and cloud seryer.

B.1.15( Conformity aspects (common international assessment methodology/critical
requirements) (to be completed by IEC SyC AAL)
Conformity
The sy$tem has to be sufficiently reliable in all aspects, e.g. dependability, latency, etc.

B.1.16

User requirements and interactions with other actors

User Requirements and Interactions
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B.1.17 Drawings or diagrams depicting the use case

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or
"sequence diagram", ...

F  © dp e

Medical doctor

Chiyoko Wearable Chemist Cloud server
sensor
Vital data : Wearable vital N Vital signs . Medical doctor checks
sensor detects are stored in AAL user’s personal

ECG tha-Ail J tha cloud

X healtn conditionf and
Pulse vital da_ta and server makes his/Herhalth
Temperpture transmits to a check refort,
Movempnt cloud server
Sp0Oy

Chemist receives AAL
user’s health check
report from the medical
doctor.

Chemist reports the
health check report to
AAL user and give
advice to him/her.

IEC

B.2 [Use case 2 advanced medication monitofing

B.2.1 Level of criticality (see 5.3)

Major Mod\é&e Minor

X

B.2.2 Name of use case

RS
ID Name of Use Case ‘@\L Levels of assistance

@ ‘| Level 0: independent

Level 1: some assistance

Q' Level 2: assistance with IADL
Q~ Level 3: assistance with ADL
/‘C) : See 5.4
02 Advahced Medication Level 2 — assistance with IADL

Monitoring (AMM)

(Medication management and adherence is considered an IADL)

B.2.3 AAL function and service layer

AAL Function and Service Layer (=Use Case Context of use
Categories

2 ) See 5.6
See 5.5
Prevention and management of chronic long-term Home
conditions
Health and Wellness
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B.2.4 AAL system component composition

See 5.7

AAL system components

Pharmaceutical dispenser — AAL Device

Medication monitoring/reminders — AAL Service

Communication interface to control system — AAL gateway

Advanced Medication Monitoring Control system — AAL & other information systems
AMM Control system infrastructure (server, network, etc.) — AAL backend systems

Hospital or Physician Electronic Medical Record system — Health Information system

B.2.5 Version management

Changes / Date Name Approval Statuqrbb"
Versioh Author(s) or Committee r\. . )
draft, for comme ts, for voting, final
Template 0.9 20160525 SyC AAL; Paul Boissonneault Draft
(editor)
1.10 20170109 Paul Boissonneault (editor) Draft

B.2.6 Basic Information to use case

Sourc¢(s) / Literature

[

Link

Conditions
(limitations) of

Use

Continge Health Alliance 2008

Maturify of Use Case — in business operation, re
prepargtion, visionary

AN

@'@d in demonstration project, realized in R&D, in

Visiongry

Generifk, Regional or National Relat[op\l:

Generi

View —|Technical / Business/...\’ .

Business

Key medical and alarlq\so}ldition

One or|multiple preséribed medications

A
Furthef Keyw&&s)for Classification

Medication, compliance; medication_adherence; medication_monitor

B.2.7 Scope and objectives of use case

Scope and Objectives of Use Case

The objective of this use case is to improve medication compliance (also known as medication adherence) with
prescribed medications, particularly in situations where the users have been prescribed multiple medications. As
a side benefit, a record of medications taken will also be created.

B.2.8 Narrative of use case
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Narrative of Use Case

Short description — max 3 sentences

And older lady, using multiple prescribed medications and living on her own, uses the AMM system to remind
her when to take each medication and record when she has done so appropriately. Her daughter, one of her
informal carers, may be notified if she does not take her medication as prescribed so that she may intervene as
required.

Complete description

Bernice K. is dealing with a number of health challenges, but they don't stand in the way of her leading a full and
active life, which includes weekly bridge games and dance classes. Women such as Bernice, who lives on her
own but with a daughter living elsewhere in the same city and son in a distant city, face unique challenges as
they age. Since women typically live longer than men, they are more likely to suffer from multiple occurring
chronic conditions such as arthritis, diabetes and heart disease.

The 84tyear-old great-grandmother and former laboratory technologist and travel agent has two artificiahnees,
has dealt with a bout of skin cancer and copes with atrial fibrillation and arthritis. Each condition reqlires
ongoing visits to specialists, including a dermatologist, rheumatologist, orthopaedic surgeon, cardiologist pnd
respirologist. Multiple chronic health conditions also tend to require an arsenal of medications and|the adyanced
medication monitoring program offers a supporting service to ensure patients are taking the right drugs af|the
right times of the day.

"As paffents get older they have more conditions, they see more specialists and they cansend up being on many
differer|t medications that cause side-effects and prompt yet another medication to be_added on —it's a
prescribing cascade," says Lisa, a clinical pharmacist. "Patients may not know why.they are taking certain
medicaLions or if the drugs they are on are interfering with each other, which can result in hospitalization,] she
explaing.

The adyanced medication monitor improves Bernice's medication adherengce by:
e rerinding the patient to take medication;

e collecting and storing data about when medication is removed from the dispenser or when a reminder is
migsed;

e collecting additional data in the form of a questionnaire which can be used to reinforce correct behaviour (e.g.
talle dissolved in water) or detect side-effects (i.e. headaches) which might indicate need for an interyention;

e communicating stored data for further analysis to a\remote server via which the data may be analysed to
generate interventions from a healthcare specialist;-call centre or one of Bernice's informal carers (Dfughter
or Bon);

e dafa can also be read by a local device for-the direct benefit of the patient or informal carer.

The AMM is designed for use by the Patient'or Primary Informal Carer. At initial setup, Patients bring in all their
medications — some are on as many as 20:= and a Pharmacist goes through each of them, ensuring the pptient
knows what it's for, how it should be_taken, whether side-effects are occurring and whether the drug needg to be
stoppedl, reduced or continued. The\Pharmacist or a designated AMM Operator will enter instructions in the
AMM fqr the dispensing of the specific medications to suit the individual patient circumstances and treatment
includirpg the medication name, unit dose, alert times such as "take before 6 p.m.", and any specific instructions
such ag "crush and take with water". The user may also program in a set of notifications to be sent to one|or
more of the patient's informalcarers if the medication is not dispensed in accordance with the schedule.
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The AMM is expected to consist of (among other components) one or more pharmaceutical dispensers (PD)
which will contain the medication. The pharmacist will load the PD portion with the prescribed medications.

Once programmed, the reminder function and data storage capabilities are embedded with the PD to enable it to
work stand-alone (execute a reminder program and collect data independently) even when the network is out of
range. As programmed, the PD can do the following.

e |t executes the medication dispensing reminders using an audible and/or visual notification.

e When the User removes the medication from the PD, the medication(s), dose, and time are automatically
recorded.

e In cases when the medication should be taken in a prescribed way after removal from the package — for
example, crushed in water or taken before/after meals — the user may be reminded to confirm compliant
behaviour by activating a sensor to record yes/no answers to the questions displayed on the PD or medication
package.

. In gaseswhemn the patfent' s subjective expertence of thelr heafthrshoutdbe captured; for exampie whgn side-
effects are suspected or may otherwise help in diagnosis and treatment, the user may be reminded'to,fapture
sp¢cific data by answering specific questions or selecting options presented to them.

e In pases when medication is to be taken as needed, the reminder function may not be present,but the act of
opéning the medication dispenser will be automatically recorded.

If a prepcribed medication dose is not taken as required, one or more of the informal carets will be notifiedl of the
situation including the specific medication, dose and indicated time. The informal carermay remotely accg¢ss the
AMM tq determine additional information about the missed medication (e.g. what the“pills look like, how nfany,
etc.) then would be expected to contact the patient to encourage them to take the/missed medication. In gritical
cases When phone compliance is ineffective, the carer may have to travel to the"patient's location and asgist
them wjth taking the medication.

For patjents with no informal caregivers to take on the role above, an AALService provider may receive the
notification and place the reminder call to the patient. In critical cases, the)AAL service provider may dispptch a
nurse tp administer the medication.

The daja from the PD is uploaded to a component of the AMM lo¢ated on a remote server. The data can then be
analysgd for compliance patterns and, depending on the answérs to questions, indications regarding the
outcomles, side-effects, etc. can be obtained. This compliance“data will be available to the formal caregivgr team
including the primary care physician, specialist physicians, and/or the pharmacist at subsequent medical
appoinfments to assist with ongoing care and medication.reconciliation and management.

Furthermqmore, the data collected from the PD/AMM will likely be combined with other time-stamped data fr¢m
physiolpgical monitors, for example a blood pressuse*monitor, to provide the formal caregivers with a rich|source
of inforfnation on which to base follow-ups and intefventions.

While rjot wanting to restrict system implementations, the Advanced Medication Monitor is typically expected to
have thie following features:

e a gharmaceutical dispenser (PD)\containing unit doses of medication — for example, a blister pack of|pills, a
calded blister pack, or approved pill dispenser;

e sensors to detect when a uhit dose is dispensed;

e timer to enable events o be time-stamped;

e memory to record thendispensing events and associated information;
e Dbaftery to enable mobile usage and retain data;

e reminder indicators (buzzer, LED, other device);

e prdgramtosstore and execute dispensing reminders;

e commudnications capability to transfer information to and from a host system.

The PD is typically a portable device which may often be used out-of-range from the network. For this reason, it
will be able to execute a reminder program and collect data independently. Stored data may be subsequently
exchanged with a controller when in-range and a communication session is initiated.

Multiple medications: 40 % of patients take more than one medication, rising to over 65 % for patients over 75
years of age. These situations may be handled in one of two ways:

e When each medication has a different schedule and different related issues, more than one PD/AMM will be
supplied. These may be physically packaged in the same package, have different reminder schedules, sets
of questions, etc.

e When the medications may be taken simultaneously, the AMM may be packaged with the relevant pills which
can be taken together. In this case a 'dose' consists of more than one drug and the stored data will associate
one event with multiple medications.

Changing the reminder program: in some cases the prescribing authority may wish to change the medication
dose and reminder program after the PD is delivered to the patient. A 'nice to have' feature is the ability to have
the current instructions and PD contents updated by the pharmacist to AAL operator on demand. The fallback
position is that a new PD should be configured and dispensed with the appropriate medications.
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B.2.9 Actors: people, components, systems, integrated systems, applications and

organizations

Actor Interactions
(Transactions between
Actors)

Actor Name Actor Role

(See 5.8)

Actor Description

e Bernice K AAL user (primary) /

AAL beneficiary

Older adult with multiple
medications

e Daughter AAL user / Primary informal carer
assistive person
e Son AAL user / Secondary informal carer

assistive person

e Phprmacist

AAL care provider

Provider of prescription
medications

e  Primary care
physician

AAL care provider

Formal trained medical
care provider

e Spgcialist physicians

AAL care provider

Formal trained medical

care providers who
prescribe medications

AAL operator Trained specialist user
who may program\the

AMM

e AMM operator

B.2.10( Issues: legal contracts, legal regulations, €onstraints and others (including

regional regulations)

Issue 4 here specific Reference — law, standard, others

ones

Impact of Issue on
Use Case

Informdgd consent of
user refjuired

Connegtions to
monitofing call centres
must b¢ secure

Defines technology.
requirements

B.2.11| Referenced standards and/or standardization committees

Standards to be considered in Standard Status

the Use Case

Rejlevant Standardization
Committees

B.2.12| “Relation with other known use cases

Known use case Source UC Status

UC 35 Calendar Service

B.2.13 General remarks

General Remarks

e Generating a reminder and recording of the action of dispensing of the medication by the patient is no
guarantee that the patient has actually taken the medication. The dispensed medications may be dropped,
lost, discarded, etc. prior to consumption.

o  While this will assist some patients with mild cognitive impairments, patients must be of sufficient competency
to be able to follow instructions.
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Security and privacy

Data Security and Privacy

e Prescribed medications and their use are considered sensitive personal health information and the data must
be stored securely and have access limited to the Patient's circle of care (medical personnel/formal caregivers
and designated informal family or other personal carers).

e The AAL beneficiary/AAL user should be able to designate who may become a member of the circle-of care
or rescind membership.

e In some emergency situations where the AAL beneficiary's health is at significant risk, other health care
personnel (e.g. Emergency Room physicians) not designated within the circle-of-care should be allowed
access to the medication records to determine appropriate treatment. If this happens, the AAL Beneficiary
should be notified of this access.

. As _health information all records from the AMM are the property of and should be available to_the AAL
beneficiary and/or their designated family carers (who may or may not be AAL Users).
B.2.15( Conformity aspects (common international assessment methodology/critical
requirements) (to be completed by IEC SyC AAL)
Conformity
B.2.16| User requirements and interactions with other actors

User Requirements and Interactions
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B.2.17 Drawings or diagrams depicting the use case

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or
"sequence diagram", ...

Actor diagram
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B.3 Use Case 3 enable social interaction with care provider

B.3.1 Level of criticality (see 5.3)

Major Moderate Minor

X
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B.3.2 Name of use case

ID Name of Use Case AAL user domains

Level 0: independent

Level 1: some assistance
Level 2: assistance with IADL

Level 3: assistance with ADL

See 5.4

03 Enable Social Interaction with Care [Level 2
PovIigers

Note: Applicable for any level but of most importance when the, bser is
home bound or mobility limited.

B.3.3 AAL function and service layer

AAL Fynction and Service Layer (=Use Case Context of use
Categdries
4 ) See 5.6
See 5.9
Prevention and management of chronic long-term Home

conditigns (dementia)
Social Interaction
Health pnd Wellness

(Self-)management of daily life activities at home

B.3.4 AAL system component composition

AAL system components
See 5.1

AAL Dgvice — End user communications terminal, typically with (i) audio and video communications, (ii) Text
messaging functionality; or (iii) bothe

AAL G3teway — typically a communications gateway to either a private network or the public Internet.

AAL Agplication — the call control (directory, connect, call teardown) software and/or the message routing
software application.

B.3.5 Version'management

Changep / Date Name Approval Status
Version Author(s) or Committee

draft, for comments, for voting, final

02 20160527 SyC AAL; draft

Paul Boissonneault (editor)

03 20161219 Paul Boissonneault (editor) Draft
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B.3.6 Basic information to use case

Source(s) / Literature Link Conditions (limitations)
of Use

Continue Health Alliance 2008

Maturity of Use Case — in business operation, realized in demonstration project, realized in R&D, in preparation,
visionary

Visionary

Generic, Regional or National Relation

Generic

View — Technical / Business/...

ad

2

Busines

: ” W’
Key meglical and alarm condition '\(b

One or rultiple conditions which limited mobility; mild cognitive impairment

Further|Keywords for Classification ,@

Socializgtion

B.3.7 Scope and objectives of use case

Scope gnd Objectives of Use Case \\‘<

The objgctive of this use case is to enable the AAL user to engage in interaction with formal care providerq,
informal|carers, family and friends in a generic and standardized way. Examples of interaction are messag|ng,
chatting| audio calling and video calling.
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B.3.8 Narrative of use case

Narrative of Use Case

Short description — max 3 sentences

An older lady, living on her own, with medical issues (physical and/or cognitive) which limit her mobility and ability
to visit, interact with, and maintain a connection with others. These issues may also prevent attendance at regular
medical appointments and check-ins. This lack of social connection can lead to depression and further negative
impact on the physical or cognitive impairments.

Complete description

Bernice K. is dealing with a number of health challenges that have begun to stand in the way of her leading a full
and active social life. She is no longer able to attend her weekly bridge games and dance classes and has lost
contact fvith several Tong-standing friends. Bernice Tives on her own buf with a daughter Tiving elsewhere_ifj the
same cify and son and grandchildren in a distant city, and faces increasing isolation.

The 84-year-old great grandmother is a former laboratory technologist and travel agent so, while not\overly
knowledpgeable, is comfortable with the use of information and communications technology.

She has|two artificial knees, copes with atrial fibrillation and arthritis, recently she has begun to)show mingr
cognitivg impairments and has recently had to deal with a bout of skin cancer. Each condition‘requires ongloing

visits to[specialists, including a dermatologist, rheumatologist, orthopaedic surgeon, cardiologist and respifologist;
howevel, Bernice has begun to miss appointments recently owing to her mobility limitations.

Jane, a pecond person and potential AAL user and AAL beneficiary, has recently.been diagnosed with skin cancer
which has left her with a difficult time dealing with her new life as she undergoes, treatment. She needs treatment
every fev days and in the beginning didn't know what to expect. Luckily, her<h€alth care service provider hias a
support group that can not only meet in person but can connect over the internet to get help, share stories|or just
chat whéen she is feeling down or lonely. Jane no longer feels alone as she_is going through treatment, and can
share hgr experiences, both good and bad, with others in real time or by posting messages.

As potential AAL users and AAL beneficiaries, the social interactign for both Bernice and Jane can be enabled
through:

e text|interaction in non-real-time (e.g. email, chat boards)
— |for interaction with friends and family,

— [for interaction with formal care providers \which includes the secure exchange of personal health
information;

e text|interaction in real-time (e.g. instant messaging)
— |for interaction with friends and family;

— |for interaction with formal care,'providers which includes the secure exchange of personal health
information;

e voide and audio interaction in real-time
— |for interaction with friends and family,

— |for interaction wijth,"formal care providers which includes the secure exchange of personal health
information;

e viddgo and audio{interaction one-on-one in real-time (e.g. video conferencing)
— |for interaction with friends and family,

— |for interaction with formal care providers which includes the secure exchange of personal health
information;

e videoandaudio mteractiom withseverat parties i reat=time (e-g- mutti-party video conferencing):

The social interaction platform(s) are designed for use by the AAL user, but some AAL users may not be capable
of configuring the system (e.g. finding, entering friends account names to place a call) and/or have difficulty
setting up connections. So several supporting features are suggested:

A designated informal carer and (secondary) AAL user would take on the role of AAL assistant and be able to set-
up a directory of people the AAL beneficiary can call.

The designated informal carer/AAL assistant may limit who can communicate with the AAL user/AAL beneficiary.

In cases when the patient's physical or cognitive impairments limit their ability to answer an incoming
communication, one or more designated users should be able to 'force' the creation of a connection.

The designated informal caregiver/AAL assistant may be required to set up a connection between the patient and
a formal health care services provider (e.g. a tele-medicine appointment) and remain on-line during the
communication session.

The AAL Service Provider (e.g. the AAL system administrator users) should have access to relevant management
(e.g. call statistics, messaging statistics, individual users and their usage, etc.).
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B.3.9 Actors: people, components, systems, integrated systems, applications and
organizations

Actor Name Actor Role Actor Description Actor Interactions
(Transactions between

(See 58) ACtOFS)
e Bernice K AAL user (primary) and AAL|Older adult with mobility

beneficiary issues and mild cognitive

impairment

e Daughter AAL user (secondary) and |Primary Informal carer —

AAL assistant takes on the role of 'family

administrator’

e Son AAL user (secondary) Secondary Informal carer

e Jang AAL user (primary) and AAL|Adult undergoing cancer
beneficiary treatment

e  Primary care physician [AAL user and AAL care Formal medical care
provider (health care provider
services)

e Cancer physician AAL user and AAL care Formal medical care
provider (health care provider who provides,
services) specialized health care

services

e Usef communications |Devices End user deyice for sending

device messagessand/or
communicating with audio
or video

e  Calllcontrol mechanism [Application server Controls the call/connection

sét-up between the parties;
Contains the repository and
executes routing of

messaging.
e Sysfem administrator |AAL user and Provides administrative
representative ofsthe AAL  |services for the AAL
service provider services such as availability

monitoring, traffic (call
volume) management and
system growth planning,
etc.

B.3.10( Issueszlegal contracts, legal regulations, constraints and others (including
regional regulations)

Issue — he}egga:cific ones Impact of Issue on Use Case Reference — law, standard, ofhers
Vi

Secure sharing of personal health Encryption of textual information

information

Real time Connections to medical Encrypted audio and/or video

personnel must be secure communications channel

B.3.11 Standards and/or standardization committees

Relevant Standardization Standards to be considered in Standard Status
Committees the Use Case
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B.3.12 Relation with other known use cases

Known use case Source UC Status
B.3.13 General remarks

General Remarks

e Userinterface design and accessibility are critical and should take into account limitations in manual dexterity
(e.g. to initiate or answer a call), visual acuity (size and readability of images/icons on the device(s)).

e Limited AAL user anonymi hould be allowed for some functions. but all communi ckable
by the AAL system administrators in case of unacceptable use by any party.
B.3.14| Data security and privacy
Data Security and Privacy
e Allltransmission of medical/personal health information must be done securélyyand information retained
priyately with limited/controlled access by medical personnel.
e Privacy auditing functions should be available to ascertain who has viewed\a/patient's medical informption.
e Outside parties should be restricted from setting up communicatiofs with a patient without the ¢xpress
comsent of a competent patient or designated informal caregiver.
B.3.15( Conformity aspects (common international assessment methodology/critical
requirements) (to be completed by IEC.SyC AAL)
Conformity
B.3.16| User requirements and interactions with other actors
User Reiquirements and Interactions
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B.3.17 Drawings or diagrams depicting the use case

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or

"sequence diagram”, ...
Text Receive \
Messages Messages
Store Messages
m Send
Messages
- L v U 7’7 vv
Friend ﬂ , Route Audio
L Call
// Interadlve 7
< Rrimary - communications
— el

Key Actors Diagram

\

Route Video
Call

Infofmal Carer

Hedlth Care ,

feam

(AALDperator = = = = = = = m e e e e e e - - -

Informafjon Flow Diagram

Monitoring &
\ Control

IEC

Informafjon Flow — Messaging

patiknt End User Informal Carer He. Care Family or Messaging c ti
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1
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Connection Conpection (realtime) y H
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1
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1
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Information Flow — Real-time Communication

Patient End User Informal Carer Health Care Family or Messaging Communications
Device (Primary) Team Member Friend Platform Platform
] 1 1
A o i 1 i
Accesses device H H !
1 i i
Requests Requests connection ! ! .
Connection (real-time) 1 g
Receives Connection request
H
C

epts connection request
!

Receives Connection request

Accepts connection request H
T T

Audiofvideo stream

Displays messages

Audiofvideo stream

] i
’J~ Receives Connection request

Audioivideo stream

___-----'—'-

TeptTTOTTE et
e above reflects communications initiated by patient. W N
Connections may also be initiated by one of the other

arties with the Patient accepting the connection request
1 ! [
i Patient communications settings A
i
] :
: l?unflguratlun of Patlentlnterfa_ce |
1 1 1 1 IEC
B.4 |Use case 4 social interaction with smart TV
B.4.1 Level of criticality (see 5.3)
Major Moderates‘\}\,\ Minor
X

B.4.2 Name of use case

ID Name of Use Case AAL lﬁ&? domains
~@o: independent

\ Uevel 1: some assistance

-

@ ‘| Level 2: assistance with IADL

C) Level 3: assistance with ADL

@.

A See 5.4

04 Bocial Interaction with Level 1
Bmart TV

B.4.3 AAL function and service layer

AAL Function and Service Layer (=Use Case Context of use
Categories) See 5.6

See 5.5

Social interaction Home
(Self-)ymanagement of daily life activities at home
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B.4.4 AAL system component composition
AAL system components
See 5.7
AAL Devices Mobile device
AAL Gateway Smart TV
AAL (Platform) Backend system Smart TV

AAL Applications & Services

Video conference system

Chat system

Game server

Notification receiver

AAL & other information systems

Health|information systems

B.4.5 Version management
Changes / Version Date Name Approval Status
Author(s) or Committee
draft, for comments, for
voting, final
v. 0.9 2013-12-06 AALJP, Mareco draft
Eichelberg, Kars Rolker-
Denker(editor)
B.4.6 Basic information to use case
Sourc¢g(s) / Literature Link Conditions
(limitations) of Use
AAL-JH Action on Standards and Interoperability — D2 Link Freely available

prepargtion, visionary

Maturify of Use Case — in business operation, realized in demonstration project, realized in R&D, in

Visiongry

Generif, Regional or National Relation

Generi

View —|Technical 7Business/...

Business

Key m Am and-alarm condition

Further Keywords for Classification

#uman_communication, #key_enabling_technology:communication_functions
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Scope and objectives of use case

Scope and Objectives of Use Case

Social |

nteraction

(Self-)ymanagement of daily life activities at home

Assistive technology can help older adults to stay in contact with friends, family and carers despite limited
mobility by offering advanced communication functions such as easy-to-use video telephony. Smart TVs,
smartphones and tablets are devices that are well suited to this type of application.

B.4.8

Narrative of use case

Narrat||ve of Use Case

Short Jescription — max 3 sentences

An oldd
friends

r adult uses a smart TV and a smartphone as communication device to stay in contact with/family,
carers and medical doctors.

Compl

pte description

Peter ig
Michae|

smartp
owns a
gaming

A nursi

Peter |
his thre
the god

Today
iS NO ng
some f
good tg
decideq

carer ¢
panicki

superm
the mo

ambulance arrives, they bring him back'home. With the help of his smart TV, he orders his food from the

an 83-year-old person living in the suburbs of a big German city. His wife died 4.years ago and his son
has moved to another city about 200 km away. He is suffering from lung cancer, frailty and is not|good

on his feet anymore. In the past he never got used to computers and mobiles, but since the new generatign of

hones and tablets with touch screen have been available, he is keener,on technology. In addition, he
new smart TV with some additional functions such as video conferenting, internet browsing and opline
. His smartphone is connected to the TV and can be used as remote control and game controller, put

also has a "panic button app" installed, which he can use in emergency situations inside and outside his Home.

hg service nearby is hosting this service.

ves to use video conferencing in the evening to chat with/hisvson Michael and his wife Julia as wejl with
e grandchildren. Sometimes he calls his good friend Horst'who has moved to Spain, and they talk fabout
d old times or play cards.

Peter has a video call with his general practitioner to, talk about his latest laboratory results. Since fthere
bed for any other examination they both agreed,on“this video call. After the call Peter decides to byy
od in the supermarket up the road. He picks_up his walker and uses the elevator. As the weather is very
day, he takes the route through the park. While he is walking along the little lake, he feels dizzy apd he

to take a rest on his walker. He takes out\his smartphone and presses the panic button. After a fdw

secondp a carer responds to his emergency call:"As the smartphone has a localization application installed, the

hn see where Peter is and speaks to<him. Since Peter is complaining of dizziness and seems to start
hg, the carer sends out an ambulance to pick him up. As he is already feeling better by the time th

1

arket's shopping service. In the‘evening, Peter calls his son Michael and tells him about the incident in
ning. Michael decides to give his father a visit at the weekend.

B.4.9 Actors: people, components, systems, integrated systems, applications and
organizations
Actor Name Actor Role Actor Description Actor Interactions
(see5.9) (Transactions betwleen
Actors)
Peter AAL user Older adult
Michael Assistive person Informal carer / relative
Horst AAL user Friend
Emergency call centre AAL operator Call centre for
emergencies when mobile
Smart TV Device First AAL system
described in this scenario
Smartphone Device Second AAL system
described in this scenario
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Issues: legal contracts, legal regulations, constraints and others (including

Issue — here specific ones

Impact of Issue on Use Case

Reference - law, standard, others

Connections to emergency call
centres may be affected by national
regulations

B.4.11 I_Reieten.ced_slan.daLds_andLaleanda.Lduau.an_Cnmm.LLte_eﬁ

Releva}wt Standardization
Committees

Standards to be considered in
the Use Case

Standard Status

Vs

@)

CLC T¢79 WG 4 social alarms

FprEN 50134-7:2017

B.4.12| Relation with other known use cases
\74
Known| use case Source ‘\Q UC Status
The trahsmission of an emergency
notification to a notification
receiver (such as a call centre) is a
functiop appearing in multiple use
cases.
B.4.13| General remarks
NJ
Generdl Remarks (‘}\

B.4.14

Data security and privacy

~—~

Data Securi Privacy

get iso

Having|a €mart TV with the described communication functions, there might always be the danger that people
ted from real physical contacts and only have social contacts in the digital world. This ethical asplect

the overall availability of the system.

should be considered during the development of additional communication features for Smart TVs.

The availability of the communication system over which the "behaviour/alarm notification" transaction is sent,
as well as the availability of the notification received, should be considered. If high-priority messages (such as
notifications about emergency situations) are transmitted, then the notification receiver must be able to react 24
hours a day, 7 days a week. Furthermore, in these cases a redundant communication infrastructure with two
independent transports (such as cabled internet and GSM wireless) should be considered, in order to maximize

B.4.15 Conformity aspects (common international assessment methodology/critical

requirements) (to be completed by IEC SyC AAL)

Conformity
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B.4.16 User requirements and interactions with other actors

57—

User Requirements and Interactions

B.4.17 Drawings or diagrams depicting the use case

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or

"sequence diagram", ...

Key actor diagram
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High level process flow — example 1: social interaction with the smart TV
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Smart TV Mobile device

:I Remote control operated

Remote control event sent

Remote control event sent

3 Remote control operated

<
<

Remote display

IEC

High level process flow — example 2: interaction between smart TV and mobile‘device

Smart TV Mobile device Notification
receiver

Emergency detected or activated E

Behaviour/alarm notification sent

ﬁ-

3 Emergeficy\detected or activated

Behavipur/alarm notification sent { |

High level process flow — example 3: Alarm notification using smart TV or mobile device

IEC

B.5 |[Use case 5 smart wheeled walker

B.5.1 Level of criticality (see 5.3)

3 \} -
Major ,.O Moderate Minor

X
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B.5.2 Name of use case
1D Name of Use Case AAL levels of assistance
Level 0: independent
Level 1: some assistance
Level 2: assistance with IADL
Level 3: assistance with ADL
See 5.4
05 Smart Wheeled Walker Level 1; Level 2
= Guidance ta return
home User triggered, fully assisted; service level
Automatic or manual initiated activation of stroller's "find back-home
function. As required, send alarm signal to designated carerorservige.
Continuous monitoring of position or GPS system status with lalarm gignal
to designated carer or service on failure. Status indicator.en power gnd
communication status prior and during use.
B.5.3 AAL function and service layer
AAL Fynction and Service Layer (=Use Case Context of use
Categdries
4 ) See 5.6
See 5.9
Mobility Personal, mobile and personal vehicle
B.5.4 AAL system component composition
AAL system components
See 5.1
AAL dejvice (Wheeled walker equipped with,sensors, internet connection)
Gatewdy/Cloud Based
Integrajion Server
AAL sefvice (navigate user home service)

B.5.5 Version management
Changes / Version Date Name Approval Status
Author(s) or Committee

draft, for comments, for
voting, final

0.1 2016-01-16 Alastair Ramsey draft

0.3 2016-05-26 J.-Uwe Meyer, for comments

Template v. 0.9

v. 1.10 2016-11-18
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B.5.6 Basic information to use case

Source(s) / Literature Link Conditions
(limitations) of Use

The "Mrs Appletree sometimes forgets" scenario,

Prof. Dr. Bernd Krieg-Briickner (DFKI) DKE, Germany, 2016

Maturity of Use Case — in business operation, realized in demonstration project, realized in R&D, in
preparation, visionary

Visionary

Generic, Regional or National Relation

International in concept with regional implementations and certification

View —[Technical / Business/...

Technigal (component, communication, information, function & services)

N4
Key medical and alarm condition '\.q/

Y

No severe medical conditions, possible medical condition: light form of dementia, no life-threatening alarn
conditigns, forgetfulness, confusion, hearing difficulties, poor mobility

Furthe[ Keywords for Classification

Self-M@nagement IT-Services, Personalized assisted IT-Services, Remote Surveillance IT Services, loT, Cloud
Servicgs

—_

Intelliggnt (navigating) wheeled walker, wheeled walker as personal assistantjyposition-finding service, roy
plannel, shopping assistant, walking stick

e

B.5.7 Scope and objectives of use case

Scope fand Objectives of Use Case

Mobility:
e Enpble people's mobility in terms of moving in the home and/or outside the home

e Orientation and navigation
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B.5.8

Narrative of use case

Narrative of Use Case

Short description — max 3 sentences

The Smart Wheeled Walker helps Mrs. Appletree to stabilize her walk but also guides her around the flat and the
residence, along her preferred routes and to her chosen destinations (and back), and even outside in the park
where she usually finds it difficult to distinguish one tree from another. Her personal assistant always knows
where they are and never gets lost.

Complete description

Mrs Ap
Mrs Pe

and fal
daught
routes

gets lo

remind

before

her not
look so|

also ca
on her

shopping centre. How confusing it is when new shops seem to spring up evety’two weeks and familiar ongs
suddenfy disappear! In the supermarket, she often wonders how difficult itis'td find the things one is look|ng for
(and hqw embarrassing it is to always have to ask). Max guides her to thevright product shelves. He evenjtakes
a partiqularly short route which he has calculated beforehand with reférence to the shopping list compiled|in
advancg by her. This saves her on walking distance, which is crucial'because of her weak knee. Max rem|nds

pletree sometimes forgets things, if only little things. Recently, however, when she was visiting her friend,
ach, in the residence where both their apartments are, she had trouble finding her way back to her flat

and had to ask Mr. Scrub for directions. She felt embarrassed and thought he might go around telling everyone
that she—s Hrg e A eh-MEs—AbpBte d - erea e e -

HEPPR ald aa and-th 1 A caloc o bo o a o

—Every v. v 59 bling
ing. This only happens occasionally. As such, it amounted to something of a welcome miracle when her
br Heather presented her with a special wheeled walker that would become her personal assistant.| It not

only hefps her to stabilize her walk but also guides her around the flat and the residence, along herpreferred

bnd to her chosen destinations (and back), and even outside in the park where she usually finds it

difficulf| to distinguish one tree from another. Her personal assistant always knows where they,are and neyer

t. She remembers how her daughter once called her during her morning walk and she subsequent]y

didn't khow where she was. Mrs Appletree has decided to call her new little helper "Max": He is like a friepd with
whom ghe can talk; he answers back, offers information and advice, clarifies queries, and occasionally even

her to visit Mrs Peach, like today at 5 o'clock, as she had promised her. Last*week, when her favpurite

walking path in the park had been blocked by a fallen tree, Max showed her a new route which she had n¢ver

ivalked, leading her just as well to the pavilion by the lake. Max also helpsjher at the neighbourhoqd

to forget to get her favourite brand of coffee which she offen*finds tough to recognize as all the pdckets
similar from the outside and it seems she may have forgotten her reading glasses this time. Max gven

adviseq her on which brand is cheaper today or why a certain new brand is supposed to be better (though he

h't say what "improved crema" means!). In his basket»all her shopping can be comfortably carried jhome,
his) very own wheels!

B.5.9 Actors: people, components;'systems, integrated systems, applications and
organizations
Actor Name Actor Role Actor Description Actor Interactions
(See 5.8) (Transactions betwden
Actors)
Mrs. Appletree AALSUser Beneficiary of "smart" mobility aid;
Beneficiary of "guidance" mobility
aid — Mrs Appletree
Smart \Vheeled Walker-| Device / Wheeled walker equipped with Personal Area Netwjprk
Application sensors, internet connection and (PAN), d) e) g)1,
attached smart user front-end, )
which serves as a digital Front-end device and GUI,
assistant; utilizing HTML5/JavgScript
technologies, browsker-
Smart Walker — Mobility aid with based technoloqies;le
guidance function
Systems Application Application Server Cloud-based IT-Service g) Cloud based gateways
Hub and IT Services Integration Server and system integration
Delivery Engine platforms,
AAL IT Service Center | AAL Service AAL IT service delivering f) Repository of
Provider organization authorized and
delivered IT Services

1

d) wireless connected devices/systems and wireless network protocols,

e) inte

rnet connected devices/systems and protocols,

g) cloud-based gateways and system integration platforms
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B.5.10 Issues: legal contracts, legal regulations, constraints and others (including
regional regulations)

Issue — here specific
ones

Impact of
Issue on Use
Case

Reference - law, standard, others

User Authorization strong User Access Management (UMA), OAuth2 standard, national
privacy law
Legal contract between | strong No particular law or standard, solved individually between parties;

user and AAL Service
Provider including
Service level
agreement (SLA)

Conditions of service level of "alarm service" provided

B.5.11| Referenced standards and/or standardization committees

Relevant Standardization Standards to be considered in Standard Status
Committees the Use Case
ISO/IEC ISO/IEC 20000 (all parts) released
ISO/IEC ISO/IEC 25437 released
RFC 6749
IETF Oputh2 WG https://tools.ietf.org/html/rfc6749 roledsed
B.5.12| Relation with other known use cases
Known|use case Source UC Status

walker

#6 Guidance to return home with
intelliggnt (navigating) wheeled

Alastair Rapisay

B.5.13| General remarks

Generdl Remarks

This usfe case was analysed.viewing the middle layer "Services Entity" and the upper layer "User Applicatjon".
An analysis of the lower layer "Physical Network" was not included.

Functignality of guidance home common to other functions required including guidance within home, guidance to
other Iqcations apd'guidance around public areas such as shops.

B.5.14| “Data security and privacy

Data Security and Privacy

persons.

Privacy issues relate to the national privacy laws and to policies, trust and authorization issues between the
owner of private data and the authorized IT service provider organization. They are addressed in "Services
Entity" and "User Application" views. Security issues are viewed in all the layers: "Physical Network", "Services
Entity", and "User Applications".

e Sensor/ location data — privacy and security to be defined between stakeholders and restricted to authorized

e Sensor / location data — level of detail / data parameters to be defined between stakeholders and restricted
to authorized persons.
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B.5.15 Conformity aspects (common international assessment methodology/critical

requirements) (to be completed by IEC SyC AAL)

Conformity
B.5.16 User requirements and interactions with other actors
User Requirements and Interactions
See B.5.17 b)
Interacti 3 "
action. [Same level of crltlcahty needed in communlcatmg operat|ona| status of eqU|pment Interactlon mugt take
accounf of medical conditions of users included restricted mobility, restricted sight and hearing.
B.5.17| Drawings or diagrams depicting the use case
Drawinlg or Diagram of Use Case —e.g. graphic depiction of use scenarios, and/or "us@é)se diagram" and/or
"sequefce diagram", ¢
a)
User/ Device/
Beneficiary SmartApplication
Actor1 Actor2

Smart Wheeled
Walker

(Service provider)

Mrs. Appletree

(Service consumer)

Guidance
to Return
Home

Use Case
IEC
Person (System 1) System 2
Mrs Appletree Smart Walker

Yo

Act/vates LairectUserHome() Service

Acknowledges ,directUserHome() Service

Provides ,directUserHome() Service

N

e e e o e

IEC



https://iecnorm.com/api/?name=4b18546a415ba8c2b682b8bf41f2ef61

- 64 - IEC TS 63134:2020 © IEC 2020

b)

User/ IT Service Device/ Application Server/ Systems AAL IT Service
Beneficiary Smart Application  Gateway/Management Server Provider

_— Y
B 3

(A4

‘,
Mrs Smart Systems Application Hub and AAL
Appletree Wheeled Walker IT Services Delivery Engine IT Services Center

) . ] L i VT o : L Il Il
AULITOTIZeS TO StOTe Ut St UeIe/erary~s11 oervite rerated persorror

data according to policies and contract

Informs about user, |
authorization and policies..

P

Triggers “Guidance to Return
Home” IT Service

Starts user session
“Guidance to Return Home”

>' Reports about
commenced user séssjon
Delivers “Guidance to

Return Home” IT Service

User

o Delivers sensor data and ProvideS'real-time
Session

user interaction events survéillarice data

Confirms being N
returned home Reports about accomplished IT Servigé,
and ends user session N3

Reports about ended
user session

IEC

B.6 [Use Case 6 enhanced terminalaccessibility

B.6.1 Level of criticality (see.5.3)

Major \\ Moderate Minor
y
X

B.6.2 Name of use case

1D Name of gﬁgse AAL user domains

% Level 0: independent
\@Q Level 1: some assistance

} Lo o el A VL
CevVer z.asststance Wit Ao

Level 3: assistance with ADL

See 5.4

06 Improve communication Level 1: some assistance
between user and
equipment by ETA
(Enhanced Terminal
Accessibility) 'VISIT to
JAPAN'

Level 2: assistance with IADL
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B.6.3

AAL function and service layer

— 65 —

AAL Function and Service Layer (=Use Case
Categories)

Context of use

See 5.6
See 5.5
Mobility: Global; Public building; Home (IEC 60050-871); Body
and personal; Work space
B.6.4 AAL system component composition
AAL system components
See 5.
AAL dejvice; AAL gateway; AAL backend system; AAL application & services; AAL & other informatioh systems
B.6.5 Version management
Changes / Version Date Name Approval Status
Author(s) or Committee
draft, for comments, for
voting, final
v. 0.9 2016-07-22 Yoshikazu Yorimoto For comment
(JBMIA)
v.1.10 2016-11-07 Yoshikazu_Y.orimoto For comment
(JBMIA)
B.6.6 Basic information to use case
Sourc¢(s) / Literature Link Conditions
(limitations) of Use

Us
Eq

rea
ma
pre

br sets his/her preferences to his/her smartphone.
lipment with ETA

ds the special needs and changés’its man-
Chine interface settings so a§ to*fit user
ferences.

Maturit
prepara

tion, visionary

y of Use Case — in business operation, realized in demonstration project, realized in R&D, in

Develo
suburb

of Paris on 2014

bment work in progress. Demonstration at IEC Tokyo meeting on 2014. And also SONY/DENTSU 4t

Generi

C, Regional)or National Relation

Generi

View —

Technhical / Business/...

Technical

Key medical and alarm condition

Senior, person with disability and foreigner. Non-alarm condition.

Further Keywords for Classification

Supports with special needs for each person's condition.
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B.6.7 Scope and objectives of use case

Scope and Objectives of Use Case

e Automatic setting of the individual's exclusive use accessibility feature by smartphone with personalized
special needs information. It can switch man-machine interface of equipment to make it more friendly.

e non-stress, the safety and the privacy on communication with equipment.

B.6.8 Narrative of use case

Narrative of Use Case

Short description — max 3 sentences

Bob is p 70-year-old British man who came to travel in Japan. He was afraid of travelling in Japan becaurje of
amblyopia and egg allergy; but he remembered that he had set up the ETA on his smartphone to help himself.
He enjqyed his stay in Japan with the help of 'equipment with ETA".

Complte descripti ™
ompiete description fol

Bob is f 70-year-old British man, and he came to travel in Japan.
He wagq afraid of travelling in Japan because of his amblyopia and egg allergy.
So, he pet up the ETA in advance on his smartphone to help himself.

The ETJA uses the same system as the AAL system at his home.

ETA is pased on ISO/IEC 12905, which intends to improve the man-machine‘interface and can be commop
used in|all over the world. He also registered his credit card information into his smartphone.

y

When He arrived at Tokyo Haneda airport, he was able to find the subWay ticketing machine by the map of
airport [nformation on his smartphone.

He cou|d get easily the prepaid ticket-data from the ticketing machine into his smartphone as follows:
e The ticketing machine reads his special needs from his ‘smartphone.

e The information of display screen was changed to eflarge in English instead of Japanese.

e The cost of the prepaid ticket could be paid from-the credit card on his smartphone. The prepaid tickgt could
belused on all trains and buses in the Tokyo area.

e He|could get the event information for the Tokyo area into his smartphone by service download at thg same
time.

Next, he needed to obtain cash in Japanese yen.

He locdted the ATM by the information on his smartphone.

He had|registered the credit cardninformation into his smartphone.
He cou|d get the cash easily.by ETA.

He felt hungry, and he leoked for a good Japanese restaurant.

The reqtaurant hada“menu to download, so he downloaded the menu to his smartphone. The menu was
translafed to English automatically by ETA.

He had|a particularly good impression at the restaurant: a menu with a warning about the allergy was
automatically-provided.

Wh Lovei 4 bhafalt flooot
en ne-was—exprormgtown, e Terr sty

There are a lot of vending machines for soft drinks everywhere in the Japanese town. When he bought a drink,
the machine recommended particular drinks (anti-allergy) to him in an English voice when he touched his
smartphone to the reader of the machine.

He chose one of the drinks recommended by the machine, and paid with the prepaid money on his smartphone.
He was perfectly comfortable with using a vending machine in a foreign country. Bob enjoyed the benefit of ETA
throughout his stay in Japan: equipment at airport, railway station, restaurant, entertainment, bank, hotel,
department store, retail shop, duty free shop, information centre and so on.

He thought that every person, including senior persons with disability, could have a good travel experience, if
there were equipment with ETA all over the world.
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B.6.9 Actors: people, components, systems, integrated systems, applications and

organizations

Actor Name Actor Role Actor Description Actor Interactions

(See 5.8) (Transactions between
Actors)

1. Bob User Old man that needs

assistance system for
communication with
equipment.

2. Smartphone Special needs on it. User requirement for

using application by
assistance of special

needs
3. Equjpment e vending machine User can operate
equipment by the
e ATM assistance of special
e Menu of restaurant needs.

4. Clo4d server Application Runs the cloud
server/systems healthcare application
gateway/management that manages remote
server. monitoring system set-up

The server may have
some ETA-special-needs ETA-special-needs
function on it. function may be‘used for

and operation.

assisting user
communication.

B.6.10( Issues: legal contracts, legal regulations, constraints and others (including
regional regulations)
—
Issue + here specific ones Impact of Is&& on Use Case Reference - law, standard, ¢thers

ETA (special needs) shall be
includgd for AAL.

Communic¢ation shall be important ISO/IEC 12905:2011

for every person.

B.6.11| Referenced standards'and/or standardization committees

Relevant Standardization
Committees

Standards to be considered in the Use Case

Standard Statug

ISO/IEC 12905:2011 The creating of "implementing guidebook" for IS
the application including AAL.

(ISO/IEC JTC1/SC17) PP g
Adding new special needs which are requested
by society.

JIS X 6905 The content of JIS X6905 is the same as JIS
ISO/IEC 12905, translated to Japanese.

CEN EN 1332-4 Annex A (coding of special needs) in EN

(CEN TC 224)

ISO/IEC 12905 is backward compatible with
CEN EN 1332-4.

B.6.12 Relation with other known use cases

Known use case

Source UC Status

Improve communication between
user and equipment by ETA

NO.2 "Support to general social
life"

Takeshi Uesugi (FUJITSU
FRONTECH LIMITED)
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B.6.13 General remarks

General Remarks

ETA should be useful for AAL environment, in case of communication between user and equipment or others.

Personalized information about accessibility (special needs) can change equipment to offer a friendlier man-
machine interface automatically.

In most cases, users need to use switches or other functions to change interface setting of a device. ETA is a
simpler and more convenient way to realize user-friendly interfaces. ETA cards automatically choose a specific
user's preferred setting of equipment interface. The ETA mechanism, not necessarily in a card format, can be
applied to cell phones, personal computers and other devices as well.

B.6.14[ Data security and privacy

Data Security and Privacy

User prlivacy is provided as follows:
e The terminal shall not retain the data elements or objects (special needs) stored on the card.

e A detof the data elements of special needs which are used for user preference should not be used for personal
idgntification purposes. It may be linked to the personal information or it may be used without such a [ink.

e The data elements which are defined in this document are not intended as a“description of any or all of the
obstacles faced by cardholders.

e The UCI shall always be available.

e Madification of UCI preferences data by user shall require the permission of the cardholder.

B.6.15 Conformity aspects (common international assessment methodology/critical
requirements) (to be completed by IEC:SyC AAL)

Conformity

The sy$tem shall be reliable and inter-operable in alkaspects, for example:
e Eafph media should be coded and recorded for-Special needs as shown by the method in ISO/IEC 12905.

e Eafph equipment can read correctly special needs in the media as shown by the method in ISO/IEC 12905.

B.6.16| User requirements and interactions with other actors

User Requirements and Interactions

Solutiop "ISO/IEC 12905 \ETA"

NOTE | The following explanation used a card for recording special needs as an example. Any media or clgud can
be used for it.

The waly of using ETA:
e Uspr&ets his/her preferences to his/her cards.

o At dlu‘ tvllll;lldib, tilv tvllll;llai IUaUIb “IU bpvuiai IIUUU‘b allu‘ b;ldllgcb Itb illtUIfdbU bctt;llgb 22U doS t\. f|t the
preferences.

Using cards with personal preference request (special needs), the card terminal can offer a more suitable man-
machine interface.
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B.6.17 Drawings or diagrams depicting the use case

"sequence diagram", ...

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or

IC Card
ith Special needs

=

Bigger characters

1 Card Terminal Q)rb ‘

> 2 Read the special needs |
vO

' 3 Disnlayed as the higger characters

M|

IEC

B.7 [Use case 7 intelligent apartment

B.7.1 Level of criticality (See 5.3)

Major

) \O Moderate Minor

X

B.7.2 Name of use case

ID Name of Use C s‘.)'
&
O
O
N

AAL user domains

Level 0: independent

Level 1: some assistance
Level 2: assistance with IADL

Level 3: assistance with ADL

See 5.4

07 Intelligent apartment

Healthcare in the senior
citizens' welfare centre

Level 2

Fully assisted, automatic/user monitored
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B.7.3 AAL function and service layer
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AAL Function and Service Layer (=Use Case
Categories)

See 5.5

Context of use
See 5.6

Health & Wellness

(Self-)ymanagement of daily life activities at home

Home

Body & Personal; Global

B.7.4 BAAL system component composit

ion

AAL system components

See 5.1

AN

AAL D¢vices

fall recognition sensors, motion detectors, intelljgent
lighting system, television set, video conferencq link
(cameral/video call system), intelligentdrug cabinet,
intelligent housekeeping system

AAL Gateway

intelligent housekeeping systém

AAL (Pllatform) Backend system

AAL Applications & Services

AAL & |other information systems

Health|information systems

electronic file

B.7.5 Version management

Changep / Version Date W}e Approval Status
[Auth C itt
%* or(s) or Committee draft, for comments| for
$ voting, final
2>
v. 0.9 2016-01-18 Janina Laurila-Diirsch draft

(Original Source: Working
Group 'Communication' in
the BMBF/VDE Partnership
for Innovation, AAL,
"Collection of Material and
Scenario Outlines")

v.1.10 2016-12-12
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B.7.6 Basic information to use case
Source(s) / Link Conditions
Literature (limitations)
of Use
AAL- https://www.dke.de/resource/blob/846816/cb41e7588e697cd2a12abb3 | None
Anwendungsszenarien | 100d8dc57/aal-anwendungsszenarien-data.pdf

Maturity of Use Case — in business operation, realized in demonstration project, realized in R&D, in
preparation, visionary

Generi

c, Regional or National Relation

Generi

View —

Technical / Business/...

Techni

al

Key medical and alarm condition

o>

Furthe

F Keywords for Classification

Identifi

conferg

commu

ation, location, fall detection, managing vital signs, video call systems, logistics, medical equipment,
nce systems, monitoring (systems) [vital signs, medication intake compliance], health file,
hication elements, services, electronic health file

B.7.7 Scope and objectives of use case
Scope fand Objectives of Use Case
Video qonference link, doctors' appointments and physiotherapeutic treatments.
Intelliggnt apartment equipped with state-of-the-art technology such as fall recognition sensors, motion
detectdrs, intelligent lighting systems, as well as a telemonitoring system that helps the patient to monitor his
vital signs. In case of irregularities, alarms go off.
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B.7.8 Narrative of use case

Narrative of Use Case

Short description — max 3 sentences

Konrad N. lives in an intelligent apartment equipped with a telemonitoring system that helps him to monitor his
vital signs. Via a video conference link, doctors' appointments and physiotherapeutic treatments can be carried
out.

Complete description

Ms M.'s father lives around 200 km away. In recent times, Gabriele M. has been increasingly worried about his
health. Her father, Konrad N., has been suffering from diabetes mellitus and severe circulatory disorders in his
legs for several years. For this reason, his gait has become increasingly unstable. Moreover, Ms M. feels that he
seems to become increasingly forgetful. Indeed, his doctor has diagnosed him with an early stage dementia, an

ddt L Ltk ball £ LA | N In daadl HH H Y £ Lalbeial M
additiofpat-heatthehattergefor Mr—N—eas-wel-asanaddedresponsibiity for- Geabriete M-

She is pappy that her father moved to an area with a comprehensive and well-organized living quarters~eqncept
five years ago. As part of this concept, residents can receive assistance by means of modern technology pnd a
wide rajnge of services. His apartment has state-of-the-art technology, equipped with fall recognition sensprs,

motion [detectors, intelligent lighting systems and much more. In case of irregularities, alarms.go<off and inform
both M$ M. and the head office of the living quarters.

The hepd office of the living quarters is located in a service centre of a senior citizens' welfare provider which

offers gn extensive and easily accessible range of services around the clock. These services include everything
from sgorts and fitness to housekeeping services such as laundry service and gastfonemy. The offered sgrvices
can be [used independently to meet the individual needs. Short response times can be guaranteed by the
excellept organizational infrastructure. If Konrad N. wishes, he can also contact aldigital nutritionist who gdvises
him onfan individually tailored diet.

Thanks| to the technical assistance systems, both the residents of the service centre as well as persons in need
of help|and care in the wider domestic sphere can be cared for. Servi¢es include everything from routine health
checks|to security functions. Thanks to these services, elderly persohs'such as Ms M.'s father can live with a
high dggree of security and independence at home. Telemedicing and telecare make this possible. Techn|cal
assistaphce systems also play a major role in prevention and rehabilitation. Owing to his early stage dementia,
Mr. N. peeds more and more help to manage activities of daily\living. This is why, for example, he gets a
"mornirjg call" from the residential headquarters on his television set every morning. Nurse Hildegard fron the
headquarters appears on the monitor and enquires about his wellbeing. She also checks whether he take$ his
medicirje. The reason to check his adherence to his médication regime is to ensure that Mr. N. regularly takes
his medication but does not overdose. However, he deesn't need nurse Hildegard to check on him becauge his
intelliggnt drug cabinet also serves this function: The residential headquarters merely serve as a second ljne of
verification to ensure his safety. His health parameters such as blood sugar levels and type of medication|are
saved ih his electronic file.

Nurse Hildegard also reminds him that helhas a video conference appointment with his doctor today at 11
o'clock| She asks Mr. N. whether he wants her to join the video session because she has noticed that his |blood
sugar l¢vels have been fluctuating ¢onsiderably in the recent period. Mr. N. agrees to that. The virtual
appoiniment also serves to discuss other issues, such as the recommendation to exercise to enhance the|blood
circulatjon in Mr. N.'s legs. This\is why the doctor prescribes physiotherapeutic treatment. Mr. N.'s homework
includep gymnastic exercises*which can be observed and analysed by specialists in real time. New types pf
trainind visualizations derived/from classic video analyses including analysis and feedback in real time offer
entirely] new possibilities. TFrainees can check themselves whether they are performing the exercises corrgctly
and arq not excessively\exhausting their bodies. They also have the option of having their therapist join the
video sgssion, eitheras a discreet observer or as a virtual guest coach. The exercises at home can then be
discusded and evaluated during the next therapy session. Like many other people, Mr. N., however, also suffers
from arjother ehronic disease which has become rather common these days: pollen allergy. Because he oply has
a light pollen ajlergy, it can be managed by a simple feature of his intelligent housekeeping system: Sensgrs in
his flat|detect pollen in the air and automatically initiate a closing of the windows if allergic irritants in the [air
reach g certain maximum value which is predefined by the doctor.
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B.7.9
organizations

73—

Actors: people, components, systems, integrated systems, applications and

Actor Name Actor Role Actor Description Actor Interactions

(See 5.8) (Transactions between
Actors)

e Gabriele M. AAL user Person (daughter of

beneficiary)

. Konrad N.

Beneficiary, Patient, AAL
user

Person with diabetes
mellitus and severe
circulatory disorders in his
legs, early stage dementia

e Nurse Hildegard

AAL service provider

Person, Nurse

e Hedd office of the living
quafters is located in a

AAL service provider

Provides AAL services to
residents

seryice centre of a
senfor citizens' welfare
proyider

e Telgvision Devices System to interact with

other actors

e Camera/ Video Call Devices System to interact with
Sysfem other actors

e Falllrecognition Devices Sensors to recoghize falls
sengors

e Mot|on detectors Devices Sensors te_detect motion

e Intelligent lighting Devices Intelligent lighting system
sysfem

e Housekeeping system |Gateway KHousekeeping system

e Digifal nutritionist

AAL service provider

Advises beneficiaries on
individually recommendable
or required diets

B.7.10

Issues: legal contracts, legal regulations, constraints and others (including

regional regulations)

N\
Issue — |here specific ones ('®

Impact of Issue on Use Case

Reference - law, standard, ofhers

Legal regulation — right of ‘personality
(national)

Camera, motion detection, fall
recognition sensors

law

Legal cdntracts — ceniract in the care
context [national)

Service provider/Service centre

Contract, nursing care insurafce

Legal regulation = data security
(national)

Transmission of data

law

B.7.11

Referenced standards and/or standardization committees

Relevant Standardization
Committees

Standards to be considered in
the Use Case

Standard Status

CLC TC 79 (WG 4)

EN 50134-xx

published

CLC TC 205 (HBES)

EN 50497-xx

published
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B.7.12 Relation with other known use cases

Known use case Source UC Status

UC 22 UHome (China); UC 29
building integrated notification
system (KR)

B.7.13 General remarks

General Remarks

When the system is in operation all sensors work automatically without any user interface. The television as well
as the camera need an input by the llser Here the llser interface must he easy to understand and easy t
handle] The actors are connected with the cloud, which can connect the service that is required like a

connecfion to the doctor or the input from the sensor to the actor depending on whether the light has(to'b
changefd. The used technology depends of course on the business model that is used as well as the situajion
where fhe system is set up (new house, existing building, ...)

D

The data transmission has to be secure and the data protection has to be considered.

B.7.14| Data security and privacy

Data Security and Privacy (/b

P

1. Data| security
2. Privgcy

3. Information security

B.7.15( Conformity aspects (common international assessment methodology/critical
requirements) (to be completed by JEC SyC AAL)

Conformity ;\Q\\

B.7.16| User requirements and interactions with other actors

User Rpquirements and Inte@lions
N
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B.7.17 Drawings or diagrams depicting the use case

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or
"sequence diagram", ...

Information flow diagram

Example for Fall detection

Service
centre

> (residential
Headquarter)
Fall sensor Gatewa
— y

recognition ‘
‘ Family (Vs
M.)
IEC
Example for contacting the digital nutritionist
Motipn detector - Intelligent
(Senjsor) m: lighting
system
Devige (light, etc.) |<—
IEC
<}
R
S
A Fall detected with the o
/( ————— l : help-of'sensors 1 >
N [T T P i : Notify
: | 1 fall detected
Communication with K v <€-- _
the nurse and doctor J
1
-———
I h
j=——— > L-=> LY
1
1 Fr====>
| |
D . 1 1
|
Management of the | Inquiri ;
. - ¥ quiring about the well-being
in house lighting with and checking the medicife
ors intake:
| appointment with patient
1
1
<- === IEC
B.8 Use case 8 personal trainer
B.8.1 Level of criticality (see 5.3)
Major Moderate Minor
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B.8.2 Name of use case

1D Name of Use Case AAL levels of assistance
Level 0: independent

Level 1: some assistance
Level 2: assistance with IADL

Level 3: assistance with ADL

See 5.4

08 Personal Trainer Level 1

B.8.3 AAL function and service layer

AAL Fynction and Service Layer (=Use Case Context of use
Categdries

s ) See 5.6
See 5.9
Prevention and management of chronic long-term Home
conditigns
Health & wellness

B.8.4 AAL system component composition

AAL system components

See 5.1

AAL D¢vices Body area sensor

AAL Gateway Personal health record

AAL (Platform) Backend system Personal health record

AAL Applications & Services Activity determination
Training/gaming device

AAL & |other information systems Personal health record

Health|information systems Electronic health record

B.8.5 Version-manhagement

Changes / Versijon Date Name Approval Status

Author(s) or Committee
(s) draft, for commentg, for

voting, final

Template v. 0.9 201371206 AALJIP, Marco draft
Eichelberg, Lars Rélker-
Denker (editor)

Template 1.10 20161213
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B.8.6 Basic information to use case

Source(s) / Literature Link Conditions
(limitations) of Use

AAL-JP Action on Standards and Interoperability — D2 Link Freely available

Maturity of Use Case — in business operation, realized in demonstration project, realized in R&D, in
preparation, visionary

Visionary

Generic, Regional or National Relation

Generic

View — Technical / Business/...

Business

Key me¢dical and alarm condition nQV

Furthe| Keywords for Classification

#vital:cprdiovascular; #vital:respiratory; #neuromusculoskeletal:muscle; #neuromusculoskeletal:movement;
#learning; #general_tasks:daily_routine; #mobility:walking; #self_care:dressing; #self~gare:washing;
#self_cpre:looking_after_ones_health; #domestic_life:household_tasks; #life_areasseducation;
#stakeholder:primary; #stakeholder:secondary:relatives; #stakeholder:secondafy:relatives;
#stakelolder:secondary:doctors; #purpose:safety:fall_prevention; #purpose:safety:disease_prevention;
#purpoge:safety:disease_rehabilitation; #key_enabling_technology:mobile. devices;
#key_epabling_technology:communication_functions; #key_enabling_technelogy:telemedicine;
#key_epabling_technology:health_information;

B.8.7 Scope and objectives of use case

Scope fand Objectives of Use Case

e Mgintain or recover the physical performance of ADLs: amyotrophy, cardiovascular weakne$s and
caldiovascular diseases are big challenges, which lead to fragility and the reduction of physical activities. The
system tracks the physical activity of the,‘'user and combines it with medical information to cfeate a
pefsonalized training plan and to show |Iearning media like video tutorials to the user.

B.8.8 Narrative of use case

Narrati|ve of Use Case

Short c‘escription — max 3 sentences

An oldgr lady becomeés-more certain and secure in the performance of ADLs with a personalized workout and
trainind programmeé.

Complete description

Frieda has’become a little fragile in recent years. She feels that it is harder to be really active during the ¢ay.
Many hjousehold activities slowly became a big burden for her. Her doctor said that she should continue her
activitiesastongas strecam. So, the doctorgave her g fitttedevite thatshewears om trer wristamd-thattracks
her physical activity. Her doctor also gave her a small box which is connected to her TV. She doesn't know
anything about this technical stuff, but her son Hubert installed the box for her. Hubert told her that the box
helps her to get help whenever she needs it. The box also shows her videos with little tricks which she can apply
to make it simpler to perform household activities and her activities of daily living (e.g. dressing herself). It also
suggested special workout training. She already bought herself a bicycle ergometer which she can now use to
drive her personal training plan. Also, the box plays some small games with her, which is exhausting but fun.
She tried this stuff for a few months and soon she realized that she became fitter and even more secure when
she performs her daily activities.
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B.8.9 Actors: people, components, systems, integrated systems, applications and
organizations

Actor Name Actor Role Actor Description Actor Interactions
(See 5.8) (Transactions between
Actors)
Frieda AAL user Older fragile adult.
Son: Hubert Assistive person Informal carer
Doctor Healthcare professional Doctor
Body Activity Sensor AAL Device Collects sensor data for
activity determination
purposes
Activity Petermination AAL Applications & Combines sensor data to
Services determine the activity (e.g.
in kilojoules).
PHR AAL Gateway; AAL Personal health record
(Platform) Backend system; |(PHR) stores health related
AAL & other information information in a non-
system professional setting and

offers the opportunity to
share this information with
other systems and persons

EHR Health information system |Electronic health record
(EHR) stores health related
information in a
professional‘setting and
offers thelepportunity to
share this information with
other systems and persons

Training|/ Game Device AAL Applications & Devices that support the
Services physical training of the user
Body Arga Sensor AAL Device Sensor to catch vital

parameters during a
physical training session.

B.8.10( Issues: legal contracts,’legal regulations, constraints and others (including
regional regulations)

Issue - here specific ones Impact of Issue on Use Case Reference - law, standard, pthers

Informgqd consent of user(required

B.8.11|_“Referenced standards and/or standardization committees

Relevant Standardization Standards to be considered in Standard Status
Committees the Use Case

B.8.12 Relation with other known use cases

Known use case Source UC Status
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B.8.13

General remarks

General Remarks

B.8.14

Data security and privacy

Data S

ecurity and Privacy

e The term "personal training device" already implies that the processed data is of a personal nature. However,
the recorded activity data is processed on the smartphone of the user. So, the user takes the responsibility
to secure the phone when he or she decides to install the activity determination application on his or her

de
to

stdred encrypted and after being processed the raw data should be deleted. The higher aggregat
reflects only the physical activity without the chance to derive other information than these. Neverthelg

us

redord.

. Th
is
wh

thg possibility for the user to review his or her own health information befofe.it is transmitted an

tra
wh
to

da
on
he
as

. Th
be
is

alsp use a secure pairing mechanism and encrypted-data transmission.

on has

ice _However_ the transmission bhetween the bhodv area activity sensor and the Activity determinat
4 4 4

be encrypted and the device has to use a secure (e.g. PIN-based) pairing mechanism. Datah

br should be informed about the data processing and has to accept the transmission to the persona

b use of a personal health record and the data exchange between the PHR and the electronic health
ritical, as personal identifiable health information is transferred. The user has toSign’an informed c
En he or she uses the system to exchange data with an EHR. Furthermore, the~PHR-system has to

hsmission has to be accepted by him or her, explicitly. The PHR-system has to store the data a
En the user accepted the transmission. Furthermore, the application has'to/log every activity that is
health data that is stored in the PHR. The system should inform the user that he or she is respons
a loss, e.g. due to a hard disc crash. Further data protection mechanisms should be considered def

hlthcare system and the associated national laws. Data transfer to this system should be secured
data storage and access. As well as in the PHR-system, protection from data loss is an important

b training/game device should store as little health related information as possible. As training res
stored in the PHR, the system should be designed to.clear the complete memory when a training
ompleted, and the training report has been transmitted to the PHR system. The body area sensor

puld be
bd data
ss, the
health

fecords
bnsent,
provide
i every
hd time
related
ible for
ending

national laws. The electronic health record is under the control_and protection level of a profdssional

as well
boint.

Its can
bession
should

B.8.15

requirements) (to be completed by IEC SyC AAL)

Conformity aspects (commontinternational assessment methodology/critical

Conformity

B.8.16

User requirements and interactions with other actors

User Requirements‘and Interactions
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B.8.17 Drawings or diagrams depicting the use case

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or
"sequence diagram", ...

Key actors diagram
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High Level Process Flow Diagram(s)
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B.9 Use case 9 behaviour monitoring

B.9.1 Level of criticality (see 5.3)

Major Moderate Minor

X

B.9.2 Name of use case

ID Name of Use Case AAL user domains

lLevel 0: independent

Level 1: some assistance
Level 2: assistance with IADL

Level 3: assistance with ADL

See 5.4

09 Behaviour Monitoring Level 1

Level 2

B.9.3 AAL function and service layer

AAL Fynction and Service Layer (=Use Case Context of use
Categdries
4 ) See 5.6
See 5.9
Prevention and management of chronic long-term Home

conditigns (dementia)

Body and personal
(Self-)management of daily life activities at home
Healthgare and wellness

Safety,|security and privacy at home

B.9.4 AAL system component composition

AAL system components

See 5.1

AAL D¢vices Home automation actuator
Home automation sensor
Smart appliance
Optical sensor
Indoor localization sensor
Body area sensor

AAL Gateway Home automation gateway
BAN gateway

AAL (Platform) Backend system Behaviour monitor

AAL Applications & Services Notification receiver

AAL & other information systems -

Health information systems -
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B.9.5 Version Management
Changes / Version Date Name Approval Status
Author(s) or Committee
draft, for comments, for
voting, final
v.0.9 2013-12-06 AALJP, Marco For comments
Eichelberg, Lars Rolker-
Denker (editor)
1.10 20161128
B.9.6 Basic Information to Use Case
|
Sourcd(s) [ Literature Link Conditions
(limitations).of Use
AAL-JH Action on Standards and Interoperability — D2 Link Freely avdilable
Maturify of Use Case — in business operation, realized in demonstration project, realized in R&D, in
prepargtion, visionary
Visiongry
Generif, Regional or National Relation
Generi
View —|Technical / Business/...
Business
Key medical and alarm condition QV
Furthe Keywords for Classification
#mentdl, #purpose:safety:fall_detection, #purpose:safety:disease_detection, #purpose:security,
#key_epabling_technology:home_automation, #key-enabling_technology:ambient,
#key_epabling_technology:body_area, #key_enabling_technology:vital_parameters,
#key_epabling_technology:environmental_parameters, #localization:indoor
B.9.7 Scope and Objectives of Use Case
Scope fand Objectives of Use Case
Daily life support: Dementia on cognitive impairment is a disease that often progresses slowly over many years.
In ordef to maintain as much independence for the patient as possible, while preventing disease-related
acciderjts, behaviour monitoring tries to identify the activities of the user at home, to provide warnings to {he
user in|dangerous situations, or notifications to carers if indications of a progress of the disease are meaqured
that indicate an inereased need of support.
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B.9.8 Narrative of use case

Narrative of Use Case

Short description — max 3 sentences

An older lady with mild cognitive impairment uses the system, which recognizes dangerous events and changes
of behaviour patterns and, depending on the type of event, either notifies the user or calls for help.

Complete description

Jane Miller is an 85-year old lady who still lives independently in her own apartment. Since her husband passed
away a few years ago, she lives alone. Her children live some 50 km away, close enough to see her once or
twice a week, but not every day. Despite several chronic diseases that require her to take many different drugs
three times a day, she is doing relatively well. However, recently she has started to forget things and make
mistakes that were unheard of before. The family doctor has diagnosed her with a mild cognitive impairment, i.e.
aneal’l Camapmmcammcacamacan . A& Fay—o6 Fey-Ro W-oFSeR—ove ““ A mmamacan “:::““u“‘: cam e OOkel",
forgot gdbout it, and went shopping. The cooker caused a fire in the kitchen that could well have burned ddwn the
house ¢ fortunately it was discovered and extinguished quickly, before serious damage could occur..Sincg¢ then
her fanlily is worried that a similar accident could happen, and with her consent had a "behavioursmaonitoring”
system|installed in her home. The system consists of several sensors that are mounted on the walls, and g small
compufer that processes the sensor data. Most of the time the system is silent, but it monitors_her activiti¢s and
notifies| her if something that is potentially dangerous happens. Last week she again started\ceoking, but since
the wafer took rather long to boil, she went to the living room, switched on the TV, and forgot about the kifchen.
15 minfites later the system displayed a message on the TV reminding her of the cooking)water. When shg
opens fhe front door in order to leave the house, the system reminds her if windows‘are still open, electrigal
appliances in the kitchen still switched on, etc. There is also a new switch next to‘the front door that allows her
with onk press to bring the house into a "safe" configuration, with everything switeched off and electrical lighting
reducedl to a safe minimum. Should she ever fall at home, and not be able to{get up, then the system would
automgtically notify an emergency call service, which would then first try to call her on the phone, and thgn send
somebg@dy to look after her. The system can be extended with some sensors worn on the body, in which cpse
the fall|detection would also work outside, but she prefers not to use this at the moment. Finally, the systgm
recognizes when there are changes in her daily activity patterns thatindicate an increased need for support,
such ag an overall reduction of physical activity, or lack of certaid activities of life, such as cooking. In thi$ case
a notifigation would be sent to her daughter, who could then look for appropriate support.

B.9.9 Actors: people, components, systems, integrated systems, applications and
organizations

Actor Name Actor Role Actor Description Actor Interactions
(See 5.9) (Transactions betwgen
Actors)
e  Mrs| Smith AAL user Older adult with mild
cognitive impairment
e Daughter AAL 'user Informal carer
e Emgrgency Call Centre |AAL service provider Call centre for emergencies
at home

e Behpviour moniforing |AAL (Platform) backend |The main AAL system
sysfem system described in this scenario

e Senkors AAL devices Various sensors: home
automation, body area,
location, optical, smart
appliances

e Actors AAL devices Home automation and
smart appliances actuators
that enable a safe
"everything off" setting for
the apartment
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B.9.10

— 85 —

Issues: legal contracts, legal regulations, constraints and others (including

regional regulations)

Issue — here specific

ones

Impact of

Case

Issue on Use

Reference - law, standard, others

Informe

user required

d consent of

Connections to
emergency call centres
may be affected by
national regulations
B.9.11| Referenced standards and/or standardization committees
Relevant Standardization Standards to be considered in Standard Status
Committees the Use Case
B.9.12| Relation with other known use cases
Known| use case Source UC Status
AAL Ude Case 15 Controlled Continua/Asim Muhammad
Informgtion Sharing
AAL Uge Case 26 Privacy, Data Pat Cunniffe, Ulriké/Haltrich

Protect]
related

on, Information Security
to AAL

AAL Ufg
Reliabi
Authen

e Case 27 Information
ity and Device and Patient
icity

Continua/Asim Muhammad

B.9.13

General remarks

Generd

| Remarks

e WH
de
be
ap

e Fin
as
as

ile this use case‘\defines no requirements concerning the permitted false positive and false n
ection rate of.the behaviour monitor, these will certainly be important in practice. In particu
aviour monitor must be able to correctly handle situations in which more than one person is preser
hirtment, I€ading to sequences of sensor measurements that may seem "abnormal” otherwise.

ally, the availability of the communication system over which the behaviour and alarm notification
well ‘as/the availability of the notification received, should be considered. If high-priority message
netifications about emergency situations) are transmitted, then the notification receiver must be

egative
ar, the
tin the

s sent,
5 (such
able to

re

£ 24 1 ol Z ol
CtZz5 nourSa aay, 1 gaysS a weer™

e Furthermore, in these cases a redundant communication infrastructure with two independent transports (such
as cabled internet and GSM wireless) should be considered, in order to maximize the overall availability of
the system.
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B.9.14 Data security and privacy

Data Security and Privacy

e Information about activities of daily living, and in particular information from which a possible cognitive
impairment of the user can be derived, must be considered as very sensitive personal data. This profile has
been designed such that the "raw" data never leaves the behaviour monitor, only notifications do. If the
behaviour monitor is located inside the user's home, appropriate measures need to be taken to secure the
transmission of the notifications (transaction 02) from unauthorized eavesdropping or tampering. Furthermore,
the behaviour monitor as such needs to be protected from unauthorized access, especially from a remote
location.

e Should an implementor decide to locate the behaviour monitor (or parts thereof, such as the signal data
processing algorithms) outside the home environment, e.g. implement them as a cloud resource, then
additional data protection requirements arise, as in this case additional personal data would leave the home
and be potentially subject to unauthorized eavesdropping or tampering.

e A hehaviour monitoring system cannot be installed and used without the informed consent of the usgr, or in
theg case of users who are unable to give informed consent, their legal guardians. It is furthermare,d¢sirable
thdt the user has the ability to turn off the system temporarily (e.g. when visitors are in the homeor.in situations
where the user wants to be unmonitored), and it should be possible for the user to determiné whether the
sygtem is currently in "activated" or "deactivated" status.

B.9.15( Conformity aspects (common international assessment:methodology/critical
requirements) (to be completed by IEC SyC AAL)

Conformity &Q(/

B.9.16| User requirements and interactions with other actors

~

User Rpquirements and Interactions \r\®

e Abllity to turn off/deactivate system in case of visjtors.
e Abllity to turn off/deactivate system in case of privacy wish.

e Ul fo report status of monitoring system: is it activated or not?

e Communication channel between setvice provider and inhabitant in case of emergency.
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B.9.17 Drawings or diagrams depicting the use case

Drawing or Diagram of Use Case — e.g. graphic depiction of use scenarios, and/or "use case diagram" and/or
"sequence diagram", ...

Key Actors Diagram
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High level process flow — example 1: dangerous situation detected using home automation sensors
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B.10 Use case 10 shopping and nutrition planner

B.10.1 Level of criticality (see 5.3)

Major Moderate Minor
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B.10.2 Name of Use Case

— 89 —

ID Name of Use Case

AAL Levels of assistance
Level 0: independent

Level 1: some assistance
Level 2: assistance with IADL

Level 3: assistance with ADL

See 5.4
10 Shopping and Nutrition Level 1
Planner
Automatic/user monitored
B.10.3| AAL function and service layer

AAL Fynction and Service Layer (=Use Case
Categdries)

See 5.9

Context of use
See 5.6

(Self-)management of daily life activities at home

Home

B.10.4| AAL system component composition
AAL system components
See 5.1
AAL dgvices Home automation sensor

Storage system

AAL g3teway

Home automation gateway

AAL (platform) backend system

Shopping and nutrition planner

AAL applications & services

Shopping assistant

Delivery service

AAL & |other information systems

Shopping and nutrition planner

Health|information systems

B.10.5 Version/management
Changes / Version Date Name Approval Status
Author(s) or Committee | draft, for commentg, for
voting, final
0.9 2013-12-06 AALJF, Marco draft

Eichelberg, Lars Rdlker-
Denker (editor)

1.10 2016-12-27
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B.10.6 Basic information to use case

Source(s) / Literature Link Conditions
(limitations) of Use

AAL-JP Action on Standards and Interoperability — D2 Link Freely available

Maturity of Use Case — in business operation, realized in demonstration project, realized in R&D, in
preparation, visionary

Visionary

Generic, Regional or National Relation

Generic

View — Technical / Business/...

Technigal

Key me¢dical and alarm condition nQV

Furthe| Keywords for Classification

#domegtic_life:shopping, #key_enabling_technology:home_automation,
#key_epabling_technology:mobile_devices

B.10.7| Scope and objectives of use case

Scope fand Objectives of Use Case

Shoppipg is one of the activities where the transformation of the ifidustrialized countries into "self-service
societigs" can be felt most. Supermarkets with relatively small staff and little human support for older cusfomers
are the[norm, not the exception, today. However, the ability tospurchase one's goods for daily living is an
importgnt aspect of participation and independence for olderadults, and, furthermore, a typical outdoor agtivity
that is1mportant to keep people active and mobile. Malnutrition and dehydration are frequent problems in [older
adults, [so any assistive system for shopping purposes*should also be able to support and advise the user|to buy
food adapted to the user's personal health situation.ckinally, not all goods may be available in shops suffigiently
close fgr a walk, and some goods (e.g. drinks) may be too heavy. Therefore, shopping service with door-tp-door
delivery should also be supported.

The Shppping and Nutrition Planner is an assistive system for nutrition planning and shopping. Both "homle
shopping" with door-to-door delivery and\the assembly of a shopping list for conventional shopping are
supporf{ed. The system furthermore supports connections with storage systems that can automatically repprt low
stock of certain goods ("intelligent ffidge"), and it can be connected with a home automation infrastructurg to

enable [reminders if the user has asseémbled a shopping list but forgotten to actually go shopping.
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Narrative of use case

Narrative of Use Case

Short description — max 3 sentences

An older adult uses an assistive system comprised of a shopping planner, online ordering, and a mobile
shopping assistant for conventional shopping.

Complete description

Michael is 72 years old, lives on his own and suffers from mild cognitive impairment (MCI). Due to MCI he often
has problems with healthy nutrition and related shopping tasks. A few weeks ago his son Klaus installed the new
shopping assistant on Michael's smart TV and mobile phone. The shopping assistant can be used for home
shopping as well as for the assistance of normal shopping. There are also some upgrades available, one is on
malnutrition and one with reminder functions.

Michae|
place. ]
shoppir
carry h
Michae|
about H
leaves

In cas¢
room. T
daily ug
deliver

is able to plan his shopping trip with the smart TV sitting on the couch or with his smartphone at 4
[he shopping assistant recommends more fruits for Michael and puts some apples and bananas or
g list. The system also knows that the stock of sparkling water is running out. As Michael s not aQ
bavy beverage crates anymore, the system sends an automated order to the next beverage store.

is not leaving his home (a door contact is monitoring the front door) the shopping assistant remin
is shopping trip. Michael leaves his home and the shopping assistant is on standby to ‘navigate if N
his normal route for a long period of time.

of bad weather or feeling discomfort, Michael can use the home shopping application from his livi
he home shopping application includes several regional providers of food, clothes and other articl
e. Michael places his order in the system and, depending on time of the_day;within 6 hours the itg
bd.

ny

his

le to
As

s him
flichael

ng
bs of
ms are

B.10.9

organizations

Actors: people, components, systems, integrated systems, applications and

Actor Name Actor Role Actor.Description Actor Interactiong
(Transactions between
(See 5.8) Actors)
Michae| AAL user Older adult with mild
cognitive impairment
Klaus Assistive person Informal carer
Beverape store AAL service provider Delivery service
accepting online orders
Shoppipg assistant Gateway The main AAL system
described in this scenario
Smart TV Device Runtime platform for the
planning component of
the shopping assistant
Smartphone Device Runtime platform for the
mobile component
(navigation and electronic
shopping list) of the
shopping assistant
Door cantact Device Home automation sensor

B.10.10 Issues: legal contracts, legal regulations, constraints and others (including
regional regulations)

Issue — here specific ones

Impact of Issue on Use Case

Reference - law, standard, others

Connections to emergency call
centres may be affected by national

regulations
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B.10.11 Referenced standards and/or standardization committees
Relevant Standardization Standards to be considered in Standard Status
Committees the Use Case

B.10.12 Relation with other known use cases

Known use case Source UC Status

B.10.1

B General remarks

Generdl Remarks

B.10.14 Data security and privacy

Data Security and Privacy
Since the transaction "Shopping order sent" will cause a legally binding cohtract to be closed between thq user
and thg online shop, this transaction needs to be protected from inadvertent activation due to user error of

software errors. Furthermore, a means of cancelling orders (if need,be by means of human communicatio

should

be established.

As recqmmendations concerning healthy nutrition may have anlinfluence on the health status of the user,
of factd and rules used by the shopping and nutrition plannershould follow the state of the art in nutrition
sciencq and should be updated from time to time to follow-current knowledge.

hs)

the set
hl

B.10.1

requirements) (to be completed by IEC SyC AAL)

b Conformity aspects (common-international assessment methodology/critical

Conformity

B.10.1f User requirements and interactions with other actors

User R

Lquirements and-Interactions
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