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 Abstract

This paper describes an architecture to provide users with available services for multiple devices, such as TVs and portable devices like mobile phones, handhelds and notebooks. The integration between the Interactive Digital Television (i-TV) broadcasters and the other telecommunication networks will happen in a transparent way for the user, that is, the users will access data and services that can be either in broadcast transmission or telecommunication network, and these data will be filtered according to their context of use.
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Introduction

The new technologies of the i-TV allow users to realize several tasks that would not be possible with the traditional TV, like to search for an information, to personalize their viewing choices, to play interactive games, and so on. These possibilities require from the users to play a more active role, being able to interact with the other viewers in broadcast programs.
Nowadays, it is being discussed about the technological convergence. For instance, the user will be able to access the World Wide Web, using his TV. Another discussed feature from i-TV is the Mobility. Using mobile devices to access data from anywhere and anytime is becoming more common in actual scenario, a part of people’s way of life. In a few years, integration between wireless and wired structures will allow connectivity with several devices, like TV. 

Both i-TV and handhelds are commercialized and used as ‘domestic technologies’ but at the same time are high complex interfaces from the point of view of usability and with serious limitations in terms of accessibility. One of the main challenges is to make a system accessible to all the potential users. One of the possible choices is to allow the users to choose the most appropriate interface according to their specific context of use. 

Initial Concepts
Mobility

Users have an increasing need of performing their daily tasks (work, entertainment, government, learning, health, etc.) while on the move, anywhere, anytime. This fact turns necessary the use of mobile devices with more usable interfaces[1].

With the evolution of mobile computing and the development of more accessible mobile devices, it becomes clear that there is a necessity of developing a solution that uses i-TV and mobility resources to offer services and an easy way to develop interactive adaptable interfaces for both Technologies. 

In this way, considering these reasons to have mobility and that one of the objectives of Brazilian Digital Television development programs is to promote digital inclusion [2], it is a good idea to expand this inclusion to other technologies, especially considering that a growing part of the population (34,62%) [3] uses mobile phones and other handhelds.

Personalization

Personalization is a very useful feature in digital technologies when it adjusts the content in accordance with the context of use.
The interface of each device (PC, i-TV, Palm, etc.) has its own characteristics, from the point of view of interactivity (screen size, resolution, etc.) and from the technical point of view (memory, transference speed, capacity of processing, etc.). The user interface designers need to know the service patterns and the interaction standards for each interface, with the objective to optimize its usability. They are also compelled to preserve the unity of the service that they project (for example, in terms of recognition through the communication of a coherent identity) and to increase the interoperability of all its characteristics.
Personalization techniques are based on data recovery, profiles and device used. There are several approaches to recover the user profile, that can be implicit and explicit. At explicit approach, the user gives the information needed, using forms, for instance. At the implicit approach, the user profile is obtained through the interaction of the user with the system[4]. 

In the Web Semantic context, the popular queries realized by the user in web pages tend to evolve into an interactive process between a person and an intelligent software agent[5]. From users’ requirements and preferences, intelligent agents must be able to find services and, if necessary, to compose them to produce the results which are expected by the users. 
This text describes a solution to use applications in both i-TV and mobile devices. This solution is shown through a distributed architecture that supports application personalization through a filter composed by intelligent software agents, based on information obtained from the user in an explicit way. 

Architecture

The architecture is composed of three layers (Figure 1, read in a vertical way):

· Middleware, that is a software layer that mediates two or more applications by translating information (audio, video and data) among them and exchanging this information over a network.

· Applications, that are the services accessed by the user (like Eletronic Programming Guides, and TV-Mail).

· Visualization, that is the layer containing the part of the broadcast (such as, the films and their contents, and the application user interfaces) with which the  user interacts.

Whether the used device is the i-TV, the middleware will be resident at the access terminal (Set-Top-Box). Whether it is a mobile device, the middleware will be placed at the service provider.
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Filter

The proposed filter is modeled based on an existing intelligent agent. This agent is modeled as having a reasoning module based on a design problem solver, more specifically of configuration, because there is a configuration of the user’s interface, that changes according to the device used and the user’s profile. The basis for such modeling was the works in the area of Knowledge Engineering that define Problem-Solving Methods (PSM) [6] to assist in the representation and acquisition of knowledge from experts. The agent uses a propose-and-revise approach, it proposes an interface component, verifies whether the inserted component violates any constraint and, if there’s any violation, it produces a list of actions for fixing the problem.

Discussion and Future Works

This architecture has some features that facilitates the personalization of the user interface of an application. Through a dynamic construction of the visual interface from a XML document, the visual interface of the application is generated only when it is accessed by the user. It allows an easier way to apply personalization rules, modifying the user interface without the need of recompile the application.

The personalization has as objective to guarantee that people receive the right information at the right time. Users can have different preferences and priorities in relation to their information need.

In any moment between the transmission of data from broadcasters and the visualization of this data by the user, there is a process that uses the user profile to personalize the information. In the case of reception of information at the TV, the personalization occurs during the visual interface construction. This is possible because the user interface is built on-the-fly from a XML document. In the mobile devices reception, the personalization occurs through the use of filters located at the service providers. This filter allows the redefinition of the information according to the device features and the user profile stored at the providers.

The implementation of the agent’s reasoning module will be made through the implementation of the propose-and-revise PSM in OWL-S [7], a set of ontologies written in OWL [8] for describing web services. The agent also will have an interesting feature that can explain to the users and designers why a particular result was produced in the process, by generating an infrastructure of proofs.

The proposal of extending the traditional transmission of the I-TV aims to improve the accessibility of services, to provide complementary information sources and to give additional services related to the broadcasting.
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Figure 1 - Architecture





In Figure 1, the architecture describes two different data flows, according to the used device to access the information/application. (read in a horizontal way) 





The first one is the common flow of data for i-TV. The broadcaster sends the information to the access terminal, which generates the user interface of an application from a XML document before showing to the user.





The second flow consists of our proposal for integrating mobile devices at the I-TV network. The broadcaster sends the data to the mobile phone service provider, that chooses only the part of the information that is accessible by the device. Then the provider sends the filtered data to the mobile receiver used.





In both cases, the middleware can filter and personalize the transmitted data according to the user profile, and send the information to the user. The user’s profile can be updated and sent back to the broadcaster (and after, to the service provider) through the return channel (dial-up, cable or wireless network).











