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Old age brings several physical and cognitive challenges for elderly people,
which complicate the utilization of modern information and communication
technology (ICT) for daily task assistance and for caretékers and family support.
One factor hindering the adoption of ICT is that most existing user interfaces (Uls)
require prior knowledge of use metaphors that many elderly people cannot learn to
master. Research on developing assistive technology exists, such as phones for the
elderly, but these often have Uls that require prior knowledge and use experience.
Recent research has introduced Ambient Assisted Living (AAL) concepts for users’
homes, for example projecting guidanée into the environment. However, only a few
" empirical studies have attempted to define the type of -projection'based Uls that
would be intuitive for the elderly, and the system design processes that would help
in developing such AAL have not been researched thoroughly. This work presents
three design iterations and their empirical evaluations. From these, a body of
knowledge was produced for designing and developing AALs with projected
Augmented Reality (AR) Uls. The first iteration had a sentence-building Ul
implemented for a wearable Projector-Camera (ProCam) system, which had limits
in technical suitability for the elderly. The second iteration changed the use
metaphor to a simple icon-based menu, and produced a requirement guideline for
Uls in AAL. In the final iteration, the wearable was replaced with a fixed ProCam,
allowing the elderly to make menu selections effectively. This iteration supported
sequential tasks, such as taking medicine, with visual guides. The suitability of the
new Ul was tested with computer literate young adults and elderly users, many of
~ the latter having memory and motor skill limitations. The comparison showed that
the two groups performed siinilarly; however, the elderly needed a slower and more
direct interaction technique adapted to their preferences in the UI. Assistance for
the sequential tasks was found feasible. This work produced a set of Ul-related and
technical factors that AAL designers should take into account when developing
projector-based AR systems for the elderly with memory problems. In addition, this
work offers suggestions on how to conduct Ul testing sessions with this user group
to reduce the amount of work and improve the-success of the iterative development

process.
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