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ABSTRACT 

In order to ensure complete accessibility to the services provided 

by ubiquitous environments, it is needed to adapt the user 

interface to the characteristics and restrictions of the users, the 

mobile devices they handle, the task they want to perform, etc. 

In this line, INREDIS project aims to provide universal 

accessibility to pervasive services, ensuring interoperability and 

ubiquity. I this paper we discuss some challenges that must be 

overcome to achieve better results in the process of generating 

adaptive user interfaces. 

Categories and Subject Descriptors 

H.1.2 [User/Machine Systems]: Human information processing. 

H.5.2. [User Interfaces]: User-centered design, User interface 

management systems (UIMS).  H.5.4. [Hypertext/Hypermedia]: 

User issues. K.4.2. [Social Issues] Handicapped persons/special 

needs. 

General Terms 

Design, Human Factors. 

Keywords 

Adaptive interfaces, accessibility, ontologies, user 

modeling. 

1. INTRODUCTION 
The access to applications and services provided by means of ICT 

very much depends on the capacities and skills of the person who 

is performing the interaction. In addition, with the rise of mobile 

computing, the users may handle several different types of devices 

that imply different interaction methods. Additionally, the 

structure of the numerous services available may be different. In 

order to enhance the interaction and ensure the accessibility 

designers must take into account all these issues. The best way to 

avoid barriers is to adapt the user interface to the own needs of the 

user using a particular device to perform a specific task in a 

concrete context. 

This paper presents a project that aims to consider those 

mentioned aspects to perform a suitable interface adapted to the 

capabilities of the users and their context. This work is 

specifically focused on the users who have special needs due to 

physical, sensory or cognitive disabilities, aging or any other 

restriction. 

This research is being developed under the INREDIS1 project 

which aims to provide universal accessibility, interoperability and 

ubiquity to allow people with disabilities to control service 

machines, (such as vending machines, ATMs, home appliances, 

etc.) by means of mobile devices under an ubiquitous computing 

paradigm. 

2. ADAPTIVE INTERFACES IN INREDIS  
In order to develop adaptive user interfaces [1, 2, 3] some issues 

must be covered, such as, the creation of models [4, 5] to 

represent the user characteristics and the context [6]; the 

population and maintaining of these models; and the adaptations 

necessaries to generate adapted instances of the user interface [7]. 

Additionally, it is advisable to select an abstract user interface 

mark-up language [8] to offer the characteristics and 

functionalities of the interaction target / service. 

In this line, INREDIS project is developing some ontologies to 

represent the relevant knowledge that plays a role in the 

interaction between a person and the system, including user 

preferences and capacities, available devices, mark-up languages 

supported, and service that can be accessed.  

Having created and populated the ontologies, when a user 

performs an interaction with the INREDIS server, the system 

gathers information from the user and his or her context, and it 

matches this information with the instances of the ontologies. As a 

result of this process the adaptations necessaries to generate an 

accessible user interface are obtained. These adaptations are 

applied to the abstract user interface mark-up language through 

XSL and CSS style-sheets in order to achieve an adapted user 

interface. 

3. CHALLENGES OF ADAPTIVE 

INTERFACES 
One of the challenges is to develop something we called “User 

interface ontology”, to guide the process of deciding the final 

mark-up language that must be generated by the interface.  Which 

are the most suitable interface components has to be also decided: 

 How can the system identify the best elements for a 

specific person? 

 Which are the minimal requirements of the user device? 

 How manage the coherence between elements and 

containers? 

 How accomplish usable user interfaces? 

                                                                 

1 INREDIS: INterfaces for RElations between Environment and 

people with DISabilities: http://www.inredis.es/ 



 Is a good idea to assign the element to a stereotype or 

should this assignation be guided by the user 

preferences? 

 How evaluate the user interfaces generated?  

Another issue is to improve the interaction with different services. 

Even if adapting the content to specific services is feasible, the 

problem is more difficult in ubiquitous environments because the 

possible services are especially heterogeneous. 

 How can the different kind of services be standardised 

in order to be described in detail? 

 How can this heterogeneity be reduced? 

4. CONCLUSION 

The process of generating adaptive user interfaces must take into 

consideration the specific needs of the users and the context 

where they are interacting. However the diversity of user needs 

and characteristics; the number of different contexts; and the 

heterogeneity of the available services very much increase the 

difficulty of generating suitable interfaces. 

So far, INREDIS project has designed a number of modules for 

knowledge storing and processing; interface abstract specification; 

and automatic generation of adapted user interfaces, that are being 

used to test this approach and to enhance it. 
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