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We are immersed in K

another historical shift within CS...

Many users to

one (big) computer

One user to One PC

One user to

many computing devices!
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Sensors at the core of applications in ...

e (Cars and transportation network

« Manufacturing and plant automation

« Entertainment (new interactive toys and gaming)
* Domotics and smart homes

* Medicine

* New trends on wellbeing and fitness
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Immersion of CS in society...

“The most profound technologies are those that
disappear. They weave themselves into the fabric of
everyday life until they are indistinguishable from it.”

Mark Weiser in “The Computer for the Twenty-First Century”
(Scientific American, 1991, pp. 66—75)

(July 23, 1952 — April 27, 1999)
-
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* Ubiquitous Computing

* Pervasive Computing

* Internet of Things

« Ambient Intelligence
 Intelligent Environments
« Ambient Assisted Living



Related Concepts (cted.)

“Ambient Intelligence is a
digital environment that
proactively, but sensibly,
supports people in their

daily lives”

Note: Each user has their
own notion of what is
“sensibly”...!

[1] J. Augusto, Ambient intelligence: The
confluence of pervasive computing and
artificial intelligence, in: A. Schuster (Ed.),

Intelligent Computing Everywhere, Springer,

2007, pp. 213-234.
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Ambient Assisted Living as a
concept aims to extend the
time people can live in a
decent way In their own home
by increasing their autonomy
and self-confidence, the
discharge of monotonously
everyday activities, to monitor
and care for the elderly or ill
person, to enhance the
security and to save
resources. [2]

[2] European Commision — Ambient
Assisted Living Joint Programme
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Intelligent Environments Manifesto

Based on nine principles [3]:

P1) to be intelligent to recognize a situation where it can help.

P2) to be sensible to recognize when it is allowed to offer help.

P3) to deliver help according to the needs and preferences of those which is helping.

P4) to achieve its goals without demanding from the user/s technical knowledge to
benefit from its help.

P5) to preserve privacy of the user/s.

P6) to prioritize safety of the user/s at all times.

P7) to have autonomous behaviour.

P8) to be able to operate without forcing changes on the look and feel of the
environment or on the normal routines of the environment inhabitants.

P9) to adhere to the principle that the user is in command and the computer obeys,
and not viceversa.

[3] Augusto, J.C., Callaghan, V., Kameas, A., Cook, D., Satoh, 1., 2013. Intelligent

Environments: a manifesto. Human-centric Computing and Information Sciences,
3:12. Springer. DOI: 10.1186/2192-1962-3-12  www.hcisjournal.com/content/3/1/12
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Current problems in
State of the art Systems

Accurate context-awareness

« Balancing preferences and needs
e ‘Mindreading’

« Coping with multiple occupancy

* Not enough human-centric design
* Deploying reliable systems

e Ensuring ethics and privacy



So far...
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New and more specific methods and tools are needed to

develop appropriate AAL systems.
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Some of the work we have been
doing in our Research Group...

New and more specific methods and tools are needed to
develop appropriate AAL systems.

o User-Centric Software Development Process [4]
* Requirements for Context-Aware Systems
« Ethics embedded in the engineering of these systems

[4] A User-Centric Software Development Process. Juan Carlos Augusto. In
Proceedings The 10th International Conference on Intelligent Environments
(IE'14), pp. 252-255. Shanghai, 29th of June to 4th of July, 2014. IEEE Press.
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U-C SDP

« Established Software Development Processes can be
roughly split into plan-driven (i.e., Waterfall) or agile (i.e.,
SCRUM). A common feature is that their focus is more on
the deliverables and productivity...

e Our community sees AAL systems as user-centric

 The focus should then be on: How to make final users
happier with what the services they are given?



The User-Centric Software %
Development Process (U-C SDP)
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User-Centric Software Development Process
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Ethos

Stakeholders should be in control

— Some projects claim to involve stakeholders, actually this does
not happen in practice

— Teams often have a product and then try to create an excuse
to sell it (‘product push’ vs ‘market pull’), we increase
stakeholders role and decision power.



Initial Scoping Cycle

Define
required
services

Interview

stakeholders B

Initial design
and

prototyping

Define
required IEs
infrastructure

Middlesex
University
London

Stakeholders can continuously
monitor and influence the development.

Technical teams translate the information
gathered from stakeholders into services.

Technical teams propose infrastructure
and check acceptability with
stakeholders.

Results of this stage shown and
explained to stakeholders. They
can trigger another scoping iteration.
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Interview
stakeholders

Verify

Correctness

Implementation
and testing

A more detailed design analysis
through an iterative interaction with
stakeholders.

Testing should consider all elements:
software, hardware and human-
computer interfaces...

Verify correctness more formally as a
complement to testing.

Stakeholders should be also involved
on testing and approving the final
functionality of the system they will
experience.



IE Installation Cycle

Services
validation

Software
testing

Equipment
testing

Interview
stakeholders
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Users can check if the infrastructure
deployed is acceptable for them
(location, maintenance required, and
other practical aspects of its
presence).

Stakeholders experiencing the
system for significant periods of time.

Stakeholders feedback goes to the
development team to potentially
trigger a revision.
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Some of the work we have been
doing in our Research Group...

New and more specific methods and tools are needed to
develop appropriate AAL systems

« User-Centric Software Development Process
* Requirements for Context-Aware Systems [5]
« Ethics embedded in the engineering of these systems

[5] Requirements Engineering for Intelligent Environments. Carl Evans,
Lindsey Brodie, Juan Carlos Augusto. In Proceedings The 10th International
Conference on Intelligent Environments (IE'14), pp. 154-161. Shanghai, 29th
of June to 4th of July, 2014. IEEE Press.
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Requirements Engineering for
Context-Awareness

« Context-awareness provide the core of IEsand it Is
Important to have specialized processes and tools to
properly identify and track requirements.

« Atypical approach:
— define features of context-awareness specific to the domain

— create taxonomy of context-awareness (e.g., Dey et al.
considers computing, user and physical contexts).

— create services for contexts of the taxonomy above
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Some Reflections

Common characteristics in all the approaches:
— Involve the end-user and adapt elicitation to them
— EXxplicit representation of the context and goals of the user

— Formalization of which requirements are relevant for a
given context and the evolution of context-requirements

Within AAL Specifically:
— Contexts more depending on associated prioritisations.
— Demarcation between individual and other user groups.

— Ethical issues more prominent (e.g., privacy in relation to
contexts)



Core Activities in R4IE
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Establish High Level
Objectives

Establish Scope

Identify Stakeholders

Identify
Tasks/Functionality

Identify System
Performance
Qualities

Determine
Stakeholder Profiles

QOutline operational
support

Harmonisation

Specifically the main objectives of the project so that all parties understand
the aim(s) and main goals.

Establish system scope especially in terms of the boundaries of the project
(i.e., what is inside the system and what is immediately external to the
system).

All the parties with an interest in the system. Their requirements will be
gathered using user interviews, observational techniques, focus group
workshops and questionnaires.

Depending on the nature of the target system, this might be initiated with the
secondary and tertiary user groups. The use of scenario-based methods will
be central to this activity.

Establish system performance qualities with quantified targets

Specifically those profiles which involve context-awareness. Sub-activities:
a.Determine task subset and the tasks’ goals
b.Determine context interaction requirements
c.Determine ethical requirements
d.Determine setup, customisation, training, system monitoring, and
review requirements

Determine technical support requirements for all aspects of the operational
workload: delivery/setup, customisation training, system monitoring, review
and potential upgrade requirements

Involves managing the overall requirements process and requirements
specifications (including future review), particularly with reference to a multi-
disciplinary team that may or may not be distributed across different centres.
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Some of the work we have been
doing in our Research Group...

New and more specific methods and tools are needed to
develop appropriate AAL systems

« User-Centric Software Development Process
* Requirements for Context-Aware Systems
* Ethics embedded in the engineering of these systems [6]

[6] eFRIEND: an Ethical Framework for Intelligent Environment
Development. Simon Jones, Sukhvinder Hara, Juan Carlos Augusto.
Accepted in Ethics and Information Technology by Springer.

DOI: 10.1007/s10676-014-9358-1
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« Started with a survey on ethical issues In
Intelligent Environments literature

e Malin Issues:
— Disjoint coverage of areas
— Focus on the ‘philosophical debate’ ...

...whilst we want something practical with
an impact in the final product!
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discussed in the literature
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* Privacy—sensitive personal data [quantity & quality]
« Data Protection—principles and practices
« Security—safety, reliability

e Transparency—invisibility of embedded, pervasive,
background systems [processes, decisions, rules]

 Autonomy—human agency, control, freedom to choose
« Equality of Access—affordability, social inclusiveness

« Dignity—replacing/substituting human care, social
Isolation, ‘medicalisation’ of the home?
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Existing Frameworks
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An Alternative Framework
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In our framework we aim at emphasizing:
— Non-Maleficence and Beneficence
— User-Centred
— Multiple Users
— Privacy (how much the system can know)
— Data Protection (how much can be shared with others)
— Security
— Independence/Autonomy of the user
— Transparency
— Equality, Dignity and Inclusiveness



Influencing the final product

(Requwements Gather stakeholder views and feedback on
ethical principles, make sure they are all represented within

the requirements.
\_

Design: Embed capacity to deal with ethical principles in
conception of the system. Make sure users understand how
. the ethical principles are going to be realized.

-
Implementation: Ethical principles are implemented as

Lservices/agents within the system. Produce system code.

]

~

Verification and Validation: Embed ethical principles
through tests and/or formal methods. Involve stakeholders in
validating the system by checking that it provides satisfactory
behaviour consistent with all key eFRIEND principles.

\_

~

J

(. : : :
Maintenance: Identify how to deal with evolving stakeholder
views and the ethical principles. Accommodate user ability to
._influence adaptation to optimize user satisfaction over time.

J
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Reguirements Analysis & Design

) Implementation
Planning

Initial
Planning Yo;ment

Evaluation Testing




POSEIDON

PersOnalized Smart
Environments to increase
Inclusion of people with
DOwn's syNdrome

Objective ICT-2013.5.3 ICT for smart and personalised inclusion

e KardeAS @ B 27 Fraunhofer Funka Nu. @ tellu irnnps (82) (& POSEIDON

16D
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* Most people with Down’s Syndrome experience low
Integration with society.

* A perception that they can achieve less than what
they really can.

« The POSEIDON project aims at
developing technology to support
people with Down’s Syndrome In
their daily routines.




Web

P O S E | D O N Home  About the project Technology  Work Packages  Partners  Publications  Contact

POSEIDON - PersOnalized Smart Environments to increase Inclusion of people

with DOwn'’s syNdrome

Many people with Down's Syndrome have abilities that they can contribute with in our society.
Here are some examples of talented people with Down’s Syndrome.

In all age groups. From all over the world.

Click on the image to see more about each person and his/her achievements.

View more success stories

View inspiring YouTube videos

http://www.poseidon-project.org

=
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http://www.poseidon-project.org
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Work
Leisure
Education

Well-being @ Sociali-
Health zation
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Virtual Interactive PC, Tablets,
Reality table Smartphones




POSEIDON is being e

London
developed using U-C SDP

User-Centric Software Development Process

Services Define

validation reguired
CAMANES

Software Define

validation required 1Es
infrastrocture

Initial design
and
prototvoine

Equipment
validation

Verify Implementation

correctness and testing

Ethical Framework Ethical Framework




R4IE (AAL) for Requirements
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elicitation in POSEIDON

Tertiary users
(Employers, Teachers,
Work Colleagues, etc.)

Secondary users
(Family, Friends, Carers)

Primary users
(Assisted Individuals)




POSEIDON - System Requirements

Technical Support Provision
- Connectivity Privacy System Security
~ - Upgradeability
ay - Portability
oy o ~\daptabilty
Usability
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System Reliability

More Technical
- Training Time Requw& ‘Engineered’

- Amount of System Usage A e

- Rate of Errors Made “"y
- Customisation to User
_ - N N N N B §
Day-to-Day Diary 7 a A \
Planning Assistance End-User Input to

/ System Availability

Cost of Ownership

Handling Money

- School or Work Tasks Requirements and
- Appointments Feedback Other?
- Prompts antial '
Planning an Event \ Medical and Food Monitoring
- A Social Outing
- Work Process ‘Out of the Ordinary’ 'Iz‘/lce[?\:tormg Location and
Communicating with OthersPlanning Assistance " ° Trax:\sit
- Email - Change of Plans _ At Home

- Sending Messages - Emergency - At School or College

- Video - At Work
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IS eFRIEND compatible

Non-maleficence / Beneficence

User-centricity
Multi-user/stakeholder

Privacy

Data Protection

Transparency

Autonomy

SENTNTNTNN NS

Safety, Security, Reliability

N

Equality of Access, Dignity, Inclusiveness

In total 47 requirements related to this features...
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Assistive tech for teenagers & young adults w/ DS
tablet-based device
which are being met, based on 1st Deliverable + Requirements analysis  
Privacy personal data access, privacy options
Consent competence issues re: PUs with diminished cog capacity
Transparency / Autonomy—too early
Safety and security = potential to enhance [Travel Safety]
Location-tracking via GPS = key requirement
carers get automatic message when user arrives safely
“panic button” sends help message to carer—opens phone line
Social Inclusion—enhance travel independence / time management
Minimise dependence on relatives/carers 
extend friendships beyond school / work, into leisure
support and structure--Pre-empt  challenges in everyday life
context specific info / advice help 
supports existing competencies, rather than drawing attention to deficits
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Conclusions

Limitations in current systems:
— Accurate context-awareness
— Balancing preferences and needs
— ‘Mindreading’
— Coping with multiple occupancy
— Not enough human-centric design
— Deploying reliable systems
— Ensuring ethics and privacy
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Conclusions (cted.)

e User-centric SDP: good to increase user satisfaction
» It requires higher stakeholders availabllity.
* RA4IE: more focused on securing context-awareness features

» It requires the creation of more dedicated support for
requirements elicitation and tracking.

 eFRIEND: a framework with a practical aim which
» It requires careful protection (!) during the full project.

e Currently...
— testing how they cope with IEs in different domains, and
— how to support them with intuitive tools.
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