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Research has shown that older users consistently have more difficulty using computers than their younger counterparts. The Virtual Reality Modeling Language (VRML), commonly supported by popular Internet browsers, has been a major factor in opening up virtual reality (VR) technology to a wide range of users in an increasing range of application areas where three-dimensional virtual environments (VEs) are displayed on desktop PCs. These environments have consistently resulted in varying degrees of frustration when users try to navigate through them. Following a usability evaluation of commercially available three-dimensional browser interfaces, an experimental interface (equipped with various navigational tools) designed to address the usability issues identified was developed and evaluated. The statistical evaluation of the usability results show that, although performance improves consistently with the visual presentation of an increasing number of navigational aids, age has a significant effect on 3D navigation using desktop systems, with younger users consistently outperforming older users in terms of time taken to complete navigation tasks. This paper presents the main usability findings in relation to participants’ ages and outlines plans for the use of computational networks that emulate the brain’s learning function to produce an effective system to assist older users in the navigation process.
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1. Introduction
A three-dimensional (3D) virtual environment (VE) is a computer representation of a real world space or an imaginary space through which users can navigate and in which they can interact with objects. Desktop systems exploit general-purpose hardware for interaction (PC, mouse, keyboard), and although they offer a much reduced sense of presence within the displayed environment, they require intuitive tools to maximise their productivity. The population of the developed world is getting older, and with the increasing prevalence of the use of computers in everyday life, older adults, in order to avoid social exclusion and to be able to live more independently, will increasingly need to be able to use computers and computer systems (Zajicek, 2003). Recent research into the effect of age on navigation in VEs is summarised in Section 2, with plans for future research outlined in Sections 3 and 4.
2. Background Research

Most three-dimensional browsers present the user with a number of tools to assist with the navigation process but no common “look and feel” has developed for their presentation on screen. Results from a usability evaluation of an experimental interface (designed to address usability issues related to existing three-dimensional browser interfaces (Sayers et al., 2000)) indicate that the visual presentation of navigational aids improves both performance times to complete tasks and user satisfaction with the system, and that, although the gap between younger and older participants decreases when a choice of navigational aids are presented, younger users consistently outperform their older counterparts (Sayers, 2004). There were six adaptations of the interface and two age groups (18-45 and 46+) used within the experiments with 204 participants placed into six groups of 34 (one group for each test condition) and asked to carry out a navigation task in a “virtual corridor” containing various rooms containing a number of different object. The navigation task involved a mixture of precise, intricate movements with larger movements. Figure 1 presents the experimental interface being used to create a user-defined location within a VRML scene. The results of a two-way ANOVA conducted showed that there was a significant main effect of the interface presented on the time taken to complete the navigation tasks (F(5,192) = 15.52, p < .001). A significant main effect was also found for age on the dependent variable, time (F(1,192) = 21.24, p < .001). Interaction between the interface and age, however, was not found to be statistically significant (F(5,192) = 1.483, p = 0.197) indicating that the effect of the interface presented was the same for all ages. From the usability study, it was noticeable that younger participants were less daunted by having no navigational support presented on the interface than older participants. 
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Figure 1: Experimental Interface: defining a location of interest
3. Computational Intelligence

A fundamental characteristic of cognition is the ability to represent and reason with a large body of knowledge in an effective manner.  Reasoning is the ability to make predictions, generate explanations and hence draw a variety of inferences without conscious effort. Cognitive and neuro science are attempting to understand how a connectionist system of neurons can represent a large body of knowledge and perform a range of inferences from this knowledge. Unlike the conventional algorithmic approach of computers to problem-solving, artificial neural networks process information in a similar way to the human brain – they learn by example and cannot be programmed to perform specific tasks. Neural networks have the ability to derive meaning from complicated or imprecise data and can be trained to be “experts” in the category of information they have been given to analyse. This expertise can then be used to provide projections in various situations of interest. Artificial neural networks have been successfully applied in many application areas: examples include recognition of speakers in communications; diagnosis of hepatitis; three-dimensional object recognition; and facial recognition. In the case of navigation in three-dimensional environments, a neural network could learn a user’s navigational techniques and the particular difficulties encountered and classify the user accordingly. The level of assistance provided could then be based on the level of proficiency detected. In the event of extreme difficulties being detected, for example, the application could automatically begin a basic “Help” tutorial.

4. Conclusions and Future Work

The research conducted by the author shows that although the performance gap between younger and older users does decrease as the number of navigational aids presented is increased, further work is necessary to determine which specific navigational aids are the most effective for older users, or indeed what further aids could be supplied to assist them in the navigation process. Future work then involves integrating this information into the development of an intelligent hybrid system consisting of a neural network classifier and a rule-based reasoning system to adapt the level of navigational assistance offered to a user’s specific requirements. 
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