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Abstract

The intensifying aging population and the widespread adoption of intelligent technology create a stark contradiction, making the
digital divide among the elderly increasingly prominent. Intelligent voice interaction, with its inherent advantages of contactless
use and low operational threshold, has become a key breakthrough for improving the use of smart devices among the elderly. This
study, based on the physiological and psychological characteristics and cognitive patterns of the elderly, focuses on the core issues of
age-appropriate intelligent voice interaction design. It systematically conducts research on elderly users’ voice interaction cognitive
mechanisms, design framework construction, prototype development, and validation by integrating research methods such as
bibliometrics, user interviews, eye-tracking experiments, and fuzzy analytic hierarchy process. The innovative aspect of this study
lies in revealing the multidimensional cognitive barriers and needs of elderly users in voice interaction, proposing an age-appropriate
voice interaction design framework covering four core dimensions: input, comprehension, output, and process, and establishing a
usability evaluation system that combines quantitative and qualitative methods.
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