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Abstract. During the last years, the EU population is experiencing an increas-
ing aging process. This tendency is motivating the emergence of new needs and 
the appearance of diverse services and applications oriented improve the quality 
of life of senior citizens. The creation of such services requires the use of tech-
nological advances and design techniques specifically focused on addressing 
elderly requirements. This paper presents the adaptative user interfaces that 
have been developed in the context of an EU funded project, PERSONA, aim-
ing to provide different services to promote independent aging  
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1   Introduction 

EU population is becoming increasingly older [1]. As a result of this demographic 
trend, European countries are expected to experience significant social and economi-
cal impacts, with enormous effects on welfare expenditures and, in particular, on 
employment and labor markets, on pension systems and healthcare systems. The 
European social model is based on the wellness for all the citizens and frequently this 
wellbeing is perceived in terms of “quality of life”. Quality of life is a subjective 
concept but, from the perspective of an elderly person, it can be analyzed from differ-
ent viewpoints or domains: physical, psychological, level of independence, social 
relationships, environments and spirituality, religions or beliefs. It is a technological 
challenge to provide senior citizens with systems that can foster the different facets in 
their perception of quality of life. These systems should improve the level of inde-
pendence, promote the social relationships, leverage the immersion in the environ-
ments, and encourage the psychological and physical state of the person. 

Ambient Assisted Living (AAL) is a concept that embraces all the technological 
challenges in the context of the Ambient Intelligence (AmI) paradigm to face the 
problem of the aging population in Europe. AAL aims to create a technological con-
text, transparent to the user, and specifically developed to manage elderly needs and 
increasing their life independence.  
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PERSONA, a European research funded project, firmly believes that the applica-
tion of new AAL technologies can improve the quality of life of senior citizens [2]. 
The project aims at advancing the paradigm of AmI through the harmonization of 
AAL technologies and concepts for the development of sustainable and affordable 
solutions that promote the social inclusion and independent living of elderly. PER-
SONA has developed a common semantic framework that comprises a scalable open 
standard AAL technological platform and a broad range of AAL services. These solu-
tions cover the user’s needs in the areas of social integration, daily activities, safe and 
protection, and mobility. The AAL services are offered to the users by means of adap-
tative interfaces developed as a result of a complex human-computer interaction de-
sign that involved the consideration of several aspects related with the user’s needs 
and context information. 

2   Methodology 

The definition of the adaptative user interfaces developed within PERSONA project 
has been based on the “Interaction Framework” design method, described as part of 
the goal-directed design methodology [3]. The modelling included several tasks, start-
ing with the definition of input methods, where the various means that a user could 
use for entering information into the system where assessed (i.e. keyboard, mouse, 
tactile screens, etc.). Then, the primary screens for presenting the information where 
described, following the “description of views” task. In a third step, the definition of 
functional and data elements established the concrete representations in the user inter-
face of the functions and needs identified in the requirements phase. Additionally, the 
allowed operations with the diverse elements of the interface were determined. And, 
finally, a sketch with the basic interaction and key path scenarios was described.  

The project has required the consideration of diverse interaction options for provid-
ing the developed services. The study started with the designation of interaction chan-
nels, which are basic interaction modalities based on the five basic physiological 
senses (visual, auditory, haptic, olfactory, taste). For each of these channels the possi-
ble interaction modes that could be used by the different services for interacting with 
the users have been analyzed. The considered alternatives comprise icons and graphi-
cal elements as visual interaction, voice and sounds for auditory interaction, gestures 
recognition and tactile displays as haptic interaction, and taste and smell for olfactory 
interaction. Furthermore, a set of additional options such as tangible user interfaces, 
avatar based interaction, smart objects, multimodality, and adaptative graphical user 
interfaces, have been also studied, all grouped under a so-called spanning channel.  

Following, a specific interaction channel/mode and a type of device have been se-
lected for each of the users’ target group defined in the project: elderly at home, eld-
erly outside, relatives and care staff (Table 1). These groups where identified using 
the International Classification of Functioning, Disability and Health methodology 
(ICF), which makes possible to classify users according to their capabilities [4]. 
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Table 1. Interaction channel/mode and type of device per user’s target group 

Target group User to system interaction System to user interaction 
Elderly at home Voice/ Touch screen Text and speech/ Screen 
Elderly outdoor Graphics/ Portable Mobile Device (PMD) Graphics/ PMD 
Relatives Graphics/ Keyboard-PC Graphics/ PC 
Care staff Call / PC or PMD SMS or call/ PC or PMD 

 
The classification showed a clear predominance of visual and auditory interaction 

as the most suitable alternative in all possible scenarios. Thus, new metaphors and 
different formats for representing the information have been designed for these two 
options. In this context, special attention has been paid to the design of the graphical 
user interfaces (GUIs), following the design for all principles and applying accessibil-
ity and usability criteria for the creation of easy-intuitive interaction dialogs between 
the user and the system.  

3   Results 

The platform developed within the PERSONA project includes an interaction system 
designed to provide adaptative user interfaces for the diverse offered services. The adapta-
tion is made automatically based on different parameters: the information to be presented 
to the user, as required by each service, the user’s profile, and the context information.  

The user interaction system includes two basic components: the dialog handler and 
the I/O handlers. These two components are close related with a context awareness 
framework and a profiling component (Fig.1). 

 

 

Fig. 1. PERSONA user interaction system architecture 
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The dialog handler component main purpose is to decide the type of device and in-
teraction channel to be used in each of the services’ user interfaces. This selection is 
needed anytime a service is invoked and it is conducted considering the information 
to be shown to the user (provided by the service), along with data extracted from the 
user’s profile and environmental context. The output of the dialog handler is a spe-
cific interaction channel and a generic type of device to be used for interacting with 
the user (i.e. graphical interaction on a PC screen). With this information, an I/O han-
dler selects the specific device that the system will use for interacting with the system 
(i.e. PC screen of the bedroom) and present the required information on it. 

The I/O handlers are application-independent pluggable technological solutions, 
associated with specific interaction characteristics, which manage the respective I/O 
channels to particular devices. Basically, six possible I/O handlers have been defined, 
each one associated with a particular interaction mode or device type:  

• The “Voice at home I/O handler” is responsible for any voice-based interaction 
with the user while he is located at home. 

• The “GUI-1 I/O handler” manages all graphical based interactions of indoor ser-
vices.  

• The “GUI-2 I/O handler” is responsible for contents representation on portable 
mobile devices (PMD).  

• The “SMS I/O handler” manages information interchange in SMS format for all 
services.  

• The “Voice-graphical I/O handler” supports a combination of voice and graphical 
information. 

• The “Voice-Gesture I/O handler” deals with voice interactions combined with 
gestures. This option offers users the possibility of interacting with the systems us-
ing gestures (i.e. pointing) combined with voice in order to emphasize an intended 
or desired action. 

The procedure for adapting a user interfaces starts with the dialog manager that se-
lects a specific output mode as the most appropriate according to the user’s profile, 
context data and information to be presented to the user. Once this selection has been 
done, it sends the information to the correspondent I/O handler, who chooses a spe-
cific device based on the context parameters, and presents the information required by 
the service on it. Additionally, I/O handlers convert the services’ output and the user’s 
input into the appropriate format, according to the device characteristics. 

The final result is a framework that manages user interaction in a service and de-
vice independent way, being also completely adaptative in terms of user’s profile, 
context parameters and type of information to be presented to the user.  

4   Conclusions 

PERSONA project has applied the Ambient Intelligence paradigm to the design and 
development of the presented interaction system that provides adaptative user inter-
faces for AAL services. The developed solution bring systems fitting better users’ 
needs, lifestyles and contexts by further developing multimodal communication and 
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integrating information acquired from the environment in the process of interaction 
with the user. 

PERSONA project is taking a step forwards in the field of services for supporting 
the elderly, by improving social connectedness and participation, providing control 
over the environment, mobility or prevention services. Elderly users will be highly 
benefited from having completely adaptable and personalized AAL services that can 
significantly improve their quality of life.  
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