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INTERNATIONAL ELECTROTECHNICAL COMMISSION

THE UNIVERSAAL FRAMEWORK FOR USER
INTERACTION IN MULTIMEDIA AAL SPACES

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
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 of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

PAS is a technical specification not fulfilling the requirements for a standard, but made

available to the public.

IEC-PAS 62883 has been processed by IEC technical committee 100: Audio, video and
multimedia systems and equipment.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
100/2189/PAS 100/2228/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of 3 years,
at the end of which it shall be published as another type of normative document, or shall be
withdrawn.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

Ambient Assisted Living (AAL) strives to ensure the independence, safety, wellbeing and
autonomy of users by using ICT, including multimedia systems and equipment and audio /
video communication, for creating intelligent living environments that react to the needs of
users by providing relevant assistance. Such intelligent environments can be labelled as AAL
Spaces, which are characterized by a number of devices that can be stationary, mobile or
embedded within other objects. Multiple users can find themselves in an AAL space
simultaneously, possibly moving around within the AAL space, and entering and leaving it
dynamically. These characteristics introduce new challenges when it comes to handling
interaction with users in AAL spaces.

With the assumption that people are surrounded by highly distributed systems of networked
interactive devices, AAL intensifies the paradigm shift from Human-Computer Interaction (HCI)
to Human-Environment Interaction (HEI). One of the main challenges of HEI is to keep the
multiplicity of functional units hidden to humans while making the functionality provided by
them easily available based on natural ways of interaction. Instead of controlling each device
separately, users should be able to interact with a whole device ensemble as one single unit
and articulate goals instead of looking for functionality at the level of each single device
separately (Figure 1).

Figure 1 — Paradigm shift from HCI to HEI

Another important challenge for designers and developers of systems in AAL spaces is that
interaction with applications can take place through a variety of devices at different locations
with different capabilities in terms of serving a single user privately or not, supported
modalities, modality-specific parameters such as screen size and resolution, power
consumption, etc., which implies the need in AAL spaces to logically separate the application
layer from the presentation layer (Figure 2).

Consequently, applications have to use abstract user interfaces that are device-, modality-,
and layout-neutral and allow to postpone the rendering of the user interface to the execution-
time, which makes it possible to interact with users in a personalized and situation-aware way.
The separation of concerns also facilitates the creation of clean programming interfaces
based on an open and flexible architecture that have to enable the plug-and-play of both
applications and user interaction handlers (Ul handlers), and allows Ul handlers to serve
arbitrary applications.

The resulted openness complements the openness supported by IEC 62481-2 that enables
the sharing of multimedia content and streams within an ensemble of devices. It adds the
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perspective of sharing the input and output channels provided by those devices'to the DLNA

perspective of content sharing.
[ g

¢ «~ ¥ »

User Interaction Handler ‘
~ interaction

adaptive

Presentation Layer

adaptive (context-aware & personalized) brokerage

Application Layer
adaptive
Application control

Figure 2 — logical separation of application and presentation layers

L

1 This understanding of the term 1/O channel is based on the actual roles of devices that enable interaction with
human users: a display provides a visual output channel, a loudspeaker, an audio output channel, and a
microphone, an audio input channel.
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THE UNIVERSAAL FRAMEWORK FOR USER
INTERACTION IN MULTIMEDIA AAL SPACES

1 Scope

This Publicly Available Specification (PAS) specifies a framework for adaptive handling of
explicit interaction among humans and AAL spaces. This is based on a differentiation
between explicit and implicit interaction as a consequence of the paradigm shift from Human-
Computer Interaction to Human-Environment Interaction, further explained in the definition of
the latter term.

As a framework, a main subject matter of the specification is the identification of relevant
areas for further standardization, thereby also looking at the interrelationships among the
identified areas. The PAS also provides a first extensible specification in some of those areas.

The proposed Ul framework has been derived from the logical separation of application and
presentation layers as depicted by Figure 2, and encompasses the following elements
(Figure 3):

e Analysis of the relationships between Ul handlers and I/O devices without specifying
possible languages, models, or abstract APIs for interaction with these devices, as there
are certain international standardization activities that go in this direction?;

o the language and model for describing application-specific dialogs / user interfaces as part
of Ul requests made by applications to the Ul framework;

o the adaptation concept and parameters needed to achieve adaptive Ul and the way they
affect Ul requests; and

e Protocols used by the Ul framework to broker between Ul handlers and applications as
pluggable components.

1/0 Device

not covered

-3¢

Ul Handler

i

Ul Request
(forwarded)

Ul Response

Brokerage

B
ul

Ul Response Ul Request

(forwarded)

Application

!

Figure 3 — The scope of the specified Ul framework marked by the green colour

2 For example [3] on representing user input coming from input devices.
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 62481-2, Digital living network alliance (DLNA) home networked device interoperability
guidelines — Part 2: DLNA media formats

ISO/IEC Guide 71:2001, Guidelines for standards developers to address the needs of older
persons and persons with disabilities

ISO 9241-11:1998, Ergonomic requirements for office work with visual display terminals
(VDTs) — Part 11: Guidance on usability

ISO 9241-110:2006, Ergonomics of human-system interaction - Part 110: Dialogue principles





